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Preface
Because this report is focused on improving specific sections of Athol’s 

solar zoning bylaw, technical jargon is used throughout. Instead of 
breaking the flow of the report to define these terms as they come up, 
we have included a glossary in the Appendices of this report that de-

fines these terms.
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Executive Summary
	 The Town of Athol, Massachusetts 
is a rural, post-industrial town located near 
the Millers River in the northwest corner 
of Worcester County. Athol is one of nine 
towns that reside in the North Quabbin 
Region, an area of Massachusetts known 
for its quintessential New England setting, 
filled with beautiful scenic views, historic 
villages, farms, and orchards.  The region 
is a valuable travel destination due to th 
abundance of available activities, includ-
ing festivals, concerts, artisan culture, and 
access to delicious produce, cheese, wine 
and ale. The region is also home to over 
100,000 acres of public conservation land, 
where people can hike, bike, fish, climb, ski 
or snowshoe (North Quabbin Chamber of 
Commerce, 2019). 
	
	 A recent trend of development in 
the region, and in the state as a whole, 
that is seen by many community mem-
bers to be detrimental to the character of 
the area is the installation of large-scale 
ground-mounted solar photovoltaic arrays. 
The developments are common through-
out central and western Massachusetts, 
where undeveloped land is more readily 
available as well as amenable to projects 
that require a substantial spatial footprint 
such as solar. Over the past few years, 
Athol has hosted an increasing number of 
solar array installations. The town’s Board 
of Planning and Community Development 
expects solar development to continue in 
the future based on the level of interest of 
solar developers in the region and current 
trends in Massachusetts’ renewable ener-
gy sector. The rate of solar development 

shows no sign of slowing down, creating 
widespread concerns among Athol’s cit-
izens regarding how solar development 
will impact their community. 

	 These concerns include visual im-
pacts, including interrupted scenic views 
or the destruction of natural beauty; en-
vironmental impacts, such as soil erosion 
and disposal of hazardous materials; ani-
mal habitat impacts, like the disruption of 
wildlife corridors; and, economic impacts, 
like decreased property values and re-
duced tourism. In order to address these 
concerns in a way that aligns with the val-
ues of the community and maintains the 
character of the town and region, the Town 
of Athol partnered with our Field Project 
Team to develop a stronger solar zoning 
bylaw as well as identify potential ideal 
sites for solar development. Therefore, the 
team was guided by these two questions: 

1) What are innovative zoning 
bylaw criteria being utilized 
by other Massachusetts 
communities and how might 
Athol utilize these? 

2) How can Athol identify and 
prioritize ideal sites for solar 
array development based on 
the various considerations 
expressed by the community?
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	 A solar zoning bylaw determines 
the placement, design, construction, op-
eration, supervision, modification, and 
removal of ground-mounted solar pho-
tovoltaic installations. By adjusting the 
criteria of the bylaw to be more restrictive, 
our hope was to protect the interests of 
the community by making it more difficult 
for developers to construct installations in 
ways that would intensify the concerns of 
Athol’s residents. We also recommended 
areas within the town that would be ide-
al for the placement of solar development, 
with the intent that the town could poten-
tially encourage future solar construction 
to take place in these locations. 

	 After we arrived at our results of 
the analyses, we grouped recommended 
changes to Athol’s solar zoning bylaw into 
low, medium, and high priority categories. 
Recommended changes specifically target 
landscaping, screening, environmental, 
and wildlife concerns as well as issues of 
visual impact and scenic view disruption. 
We hope that these recommendations will 
be seriously considered and eventually 
integrated into the town’s solar zoning 
bylaw. We believe that our analysis could 
be beneficial to other municipalities as 
they go through the process of developing, 
strengthening, and evaluating their solar 
bylaws. 
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Context



The Town of Athol
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Introduction
	 Founded along the shore of Millers 
River in the northwestern corner of 
Worcester County, the Town of Athol is a 
quintessential post-industrial community, 
marked by a downtown where large, for-
mer manufacturing building complexes 
reside next to newly built structures, like 
their recently constructed, LEED certified 
library branch. Athol was originally set-
tled in 1735 under the Algonquian name 
of Pequoiag until it was officially incorpo-
rated as Athol in 1762. Today, it is included 
within the Montachusett Regional Planning 
Commission planning boundary, a com-
mission that provides technical planning 
assistance to 22 communities. According 
to the 2010 census, the Town of Athol had 
a population of 11,584 residents and an 
area of 33.4 square miles. The town, like 
surrounding communities of the North 
Quabbin Region, offers many recrea-
tional opportunities, including camping, 
swimming, fishing, and hiking, that take 
advantage of the town’s beautiful open 
spaces and flora and fauna. 

	 The Town of Athol’s Board of 
Planning and Community Development 
works on matters pertaining to the 

physical, economic, and environmental 
development of the town in order to max-
imize the quality of life for its residents. 
Their main responsibilities include, but 
are not limited to, developing a compre-
hensive plan for the town, proposing and 
making recommendations for zoning by-
law changes, and reviewing and approving 
site plans for development projects (Town 
of Athol n.d.). According to the Board, the 
community is reinventing itself by finding 
new usages for its former mills and high-
lighting the many natural resources and 
protected open spaces. 
	
	 Over the past few years, the Town 
of Athol has seen an increasing number of 
large-scale ground-mounted solar array 
developments in the community and with-
in Worcester County, with more expected in 
the future based on the interest of potential 
solar developers. For example, the Town of 
Athol recently reviewed a proposed solar 
array project for the top of the Chestnut 
Hill Ridge system that overlooks Tully 
Lake, a very popular recreational resource 
within the region, owned and maintained 
by the Trustees of Reservations. However, 
after the project drew negative commu-
nity input, it was withdrawn. Another 
solar array development is proposed 
on a 161.5-acre wooded parcel near the 
Harvard Forest, just south of Athol in the 
neighboring Town of Petersham. In addi-
tion, an 80-acre clear cutting (the removal 
or cutting down of trees in an area) solar 
array project is proposed by Cypress Creek 
Renewables for the Secret Lake 



14

(Barnes 2012). This array has drawn ire from the community ever since, mainly due to its 
extreme visibility from downtown Athol and its negative impact on the scenic view from the 
hilltop. The array is located just below the peak of the tallest ridgeline in the town, and be-
cause of this it is visible from anywhere with a clear view east. Additionally, the transmission 
lines that link the array’s inverters to the power grid were placed in front of Adams Farm’s 
parking lot, a popular destination within the town due to its panoramic views (Young 2018). 
The transmission lines partially obstruct these views, an outcome which could have been 
prevented with appropriate bylaws. While the town has made significant improvements to 
its solar bylaws since 2013, it still does not adequately address the community’s concerns. 

neighborhood, an area in the southeast corner of Athol along Secret Lake, which lies right on 
the border with the neighboring Town of Phillipston.  

	 Athol has allowed by-right ground-mounted solar zoning throughout the town with 
only limited considerations toward screening or landscaping requirements. The impetus for 
strengthening the solar zoning bylaw was due to a negative community response to the first 
few solar arrays constructed in the town. In 2013, a large solar array was installed just west 
of Adams Farm, a retail and wholesale meat farm located high upon a ridge in central Athol 

Current Solar Sites in Athol, MA

(Data from Google, Created by Field Project Team)
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	 The Athol Board of Planning and 
Community Development has indicated, 
despite recent concerns, that residents 
support the development of renewable en-
ergy, especially solar energy. One reason is 
that new large ground-mounted solar ar-
rays have been constructed in significantly 
forested areas and other important scenic 
locations. This has caused conflicts with 
abutting homeowners and land protec-
tion organizations. Specifically, members 
of the community are concerned about 
protecting existing residential and scenic 
viewsheds as well as outdoor recreation 
areas. These concerns are especially im-
portant in Athol because current zoning 
bylaws do not account for viewshed con-
siderations, and tourism is significant 
to the region’s economy. A small turning 
point occurred on October 4, 2017, when 
the Board of Planning and Community 
Development held a public hearing to 
review and amend the solar zoning by-
law.   Amendments included providing 
greater front, side and rear setbacks for 
solar arrays, new landscaping and screen-
ing design criteria, and the prohibition of 
herbicide use to control vegetation, just 
to name a few. These changes were based 
on reviewing other communities’ by-
laws, collecting input from the public, and 
then incorporating that information into 
amendments. 

	
	 Going forward, the Town of Athol 
would like to further strengthen its solar 
zoning bylaw by addressing all the gaps 
that currently exists. These gaps will be 
identified and addressed by analyzing oth-
er communities’ bylaws to look for areas 
where Athol’s bylaw could improve and 

incorporating elements that could help 
address the concerns raised by Athol’s 
citizens. 

	 Our Field Project Team  undertook 
a study to address the following two main 
research questions: 

1) What are innovative zoning by-
law criteria being utilized by other 
Massachusetts communities and 
how might Athol utilize these?

2) How can Athol identify and pri-
oritize ideal sites for solar array 
development based on the various 
considerations expressed by the 
community?

	 This final report will focus on the 
application and evaluation of solar by-
laws adopted by other communities, the 
concerns and inputs of Athol community 
residents and other stakeholder groups 
from our interviews, and implications for 
planning and land use from examining GIS 
data to better strengthen and close the 
gaps within Athol’s solar bylaw as well as 
account for other potential circumstances 
and challenges that may be overlooked. 
The combination of results from these 
methods will help develop comprehensive 
land use and planning recommendations 
to our Project Partner. 
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Background
	 With decreasing solar energy costs, 
pressing environmental pollution con-
cerns, and growing demand for clean and 
renewable energy, more and more home-
owners, businesses and municipalities are 
beginning to invest in solar electricity. A 
recent MIT study showed that solar tech-
nology costs have dropped 99% between 
1980 and 2012, making solar electricity 
increasingly cost-competitive and cost-ef-
ficient compared to natural gas electricity 
and without posing severe environmental 
impacts from fracking or burning shale gas 
(Kavlak et al 2018). The study indicated 
many reasons for the drop in price for so-
lar energy projects. First, since 2001, solar 
cells and manufacturing plants have in-
creased in size compared to earlier years, 
which allowed for reductions in manu-
facturing costs even during periods of 
production growth. Second, government 
policies have helped stimulate market 
growth through measures such as renewa-
ble portfolio standards, tariffs, and a variety 
of subsidies that decreased overall cost. 
Lastly, government-funded and private-
ly-funded research and development has 
played a key role in reducing solar photo-
voltaic costs by examining and improving 
the devices themselves, their manufactur-
ing methods, their production processes, 
and their modules and mechanisms. 

	 Additionally, state initiatives such 
as the Solar Massachusetts Renewable 
Target (SMART) Program have played an 
important role in the growing demand 
market for solar arrays. SMART is the State 
of Massachusetts’ replacement for the 
Solar Renewable Energy Credit (SREC) sys-
tem. Both were implemented by the state’s 
Department of Energy Resources (DOER). 

The SREC system helped generated over 
2.3 gigawatts, or 2300 megawatts (MW) of 
solar power. The SREC system encouraged 
solar development by granting solar array 
owners certificates that were traded in the 
market to the three investor-owned utili-
ties that service Massachusetts, National 
Grid, Eversource, and Unitil. Each utility 
company was required to have a certain 
number of credits that represented a 
percentage of their total electricity 
generation (Hacker 2018). 

	 The SMART program was signed 
into law in 2018 and is a part of the 
Renewable Portfolio Standard initiative 
developed by DOER, which was one of 
the first programs in the nation that re-
quired a certain percentage of the state’s 
electricity to come from renewable energy 
(Mass.gov 2019). The goal of SMART is to 
produce 1600 MW of solar energy to en-
sure that 40% of electricity generated in 
Massachusetts comes from renewable en-
ergy by 2040. The 1600 MW are divided 
into 20 MW blocks. The SMART program 
differs from the SREC system by having the 
utilities pay solar array owners a set rate 
per kWh generated. This new approach 
was meant to be an improvement upon the 
SREC system because it ensured payments 
to solar array owners remain consistent 
and not subject to market fluctuations. 
Payments for the first 20 MW block are de-
scribed in Table 1 on the folloing page. 

	 Each successive 20 MW block will 
have the base compensation drop by 4% 
for each block. Moreover, the base com-
pensation rate varies based on “adders” 
and “subtractors” present in the pro-
gram. Adders include funding for arrays in 
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mixed-use development, and for those that 
allow for either grazing or crop growth 
on the same land. A Subtractor is for 
solar development on Greenfield (previ-
ously undeveloped) sites. Large solar array 
projects, those between one and five mega-
watts can also receive a one-time payment 
during the proposal or construction phase 
(Department of Energy Resources 2018; 
Solar Massachusetts Renewable Target 
Program, §§ CMR-225-20.00 (2018)). With 
a dramatic increase in the profitability of 
solar development and limited research 
done on the potential negative impacts 
of solar, such projects could prove to be 
a source of valuable income to towns like 
Athol.
 
	 However, a study conducted in 
2016 found that when large scale ground 
mounted solar systems are not located 
out of sight, the public is significantly less 
likely to accept the project and much more 
likely to form a negative opinion of the pro-
ject (Scognamiglio 2016). Because visual 
impacts produced by solar arrays on the 
natural landscape can potentially change 
residents’ perception of their neighbor-
hood character (Chiabrando 2009), it is 

crucial that we account for the social, eco-
nomic, visual, and environmental impacts 
that solar development may create and 
their potential mitigation approaches to 
address those impacts.

Table 1: SMART Program Payment Structure, First 20 MW Block.
Array Generation 
Capacity

Base Compensation 
Rate

Payments Term Payment per 
kWh

1000 to 5000 kWh 100% 20-Year $0.15563
500 to 1000 kWh 110% 20-Year $0.17119
250 to 500 kWh 125% 20-Year $0.21250
25 to 250  kWh 150% 20-Year $0.25500
25 kWh or less 200% 10-Year $0.34000
25 kWh or less
Low Income Owner

230% 10-Year $0.35795
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	 Our project utilized both qualitative and quantitative methods to answer our research 
questions and achieve the goals of the project. First, we compared and contrasted other 
communities’ solar zoning bylaws with Athol’s to find areas within the bylaw that could be 
strengthened or improved. Second, we conducted stakeholder interviews to explore different 
narratives of solar energy and solar development in Athol as well as find areas of agreement 
and disagreement. Finally, we employed GIS to identify potential sites for solar arrays that 
comply with the requirements of Athol’s existing bylaw and the additional considerations 
identified by our Field Project Team.

Stakeholder 
Interviews

GIS Analysis

Bylaw 
Review

Recommended 
Changes

	 The graphic above represented how the three research methods that our team 
had chosen were all interconnected and did not stand alone. Our stakeholder interviews 
informed our team of which areas and factors to focus on in our bylaw review and GIS 
analysis. Our GIS analysis revealed the values and concerns our stakeholders and bylaw 
wanted to concentrate on. Review of Athol’s solar bylaw allowed our team to recognize the 
criteria or standards that are involved in solar siting, which further supported our GIS and 
stakeholders analysis. Overall, our three research methods worked together to support our 
team’s development of recommended changes to Athol’s solar zoning bylaw. 
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Bylaw Review
Our first course of action was to 

begin primary research to examine exist-
ing solar zoning bylaws in other towns in 
Massachusetts. This served two purposes: 
First, it helped our Field Project Team keep 
abreast of current solar zoning bylaws 
and second, it helped our team determine 
which solar bylaw elements from other 
communities could successfully be applied 
to Athol’s solar zoning bylaw. Elements of 
the bylaw review included identification 
of additional towns’ solar bylaws, criteria 
from those bylaws that were categorized 
as exceptional by the team, and how those 
bylaw standards compare to the Town of 
Athol’s. In combination, these elements as-
sisted us in recommending bylaw changes 
that account for the town’s characteristics 
and uphold the goals of the community, ul-
timately connecting back to our research 
question:  

What are innovative zoning 
bylaw criteria being utilized by other 
Massachusetts communities and how 
might Athol utilize these? 

Before gathering more bylaws, we 
had to decide upon a criteria to help us 
determine which community solar by-
laws to examine for exceptional elements. 
This would allow us to narrow the scope 
of our bylaw review to include only towns 
that share comparable characteristics with 
Athol.

Our criteria for choosing other com-
munities’ bylaws followed the 2008 Met-

ropolitan Area Planning Council (MAPC) 
“Massachusetts Community Types” clas-
sification system, whose criteria included 
“land use and housing patterns, recent 
growth trends, and projected development 
patterns.” The classification system divid-
ed Massachusetts communities into five 
main community types and nine subtypes. 

Map 1 on the following page dis-
plays the communities by type and how 
they relate to each other spatially. Athol, 
outlined in red, is classified as a Maturing 
New England Town within the Develop-
ing Suburb community type classification. 
Therefore, we narrowed our bylaws re-
view to other communities with the same 
or similar classification. We ended up de-
ciding to focus on communities located in 
five counties within Central and Western 
Massachusetts: Worcester (which contains 
Athol), Franklin, Hampshire, Hampden, 
and Berkshire Counties. The communities 
within these five counties were primarily 
under the main community types Rural 
Towns and Developing Suburb, which also 
included the following subtypes: 

Maturing New England Town, 
Country Suburb, and Rural Town. The defi-
nitions of these three sub-types are as fol-
lows:

1.	 Maturing New England Town: 
Well-defined town center, mixed 
densities, room to grow 

a.	 Mixed-use town center sur-
rounded by compact neigh-
borhoods (¼ - ½ acre lots); 
low-density outlying areas

b.	 Large amounts of vacant 
developable land (>25% of 
total town area is vacant & 
developable)
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c.	 New growth: conventional 
subdivision development 
on vacant land

d.	 Population and households 
growing rapidly; adding 
residential land rapidly

2.	 Country Suburb: Very low density, 
room to grow, country character

a.	 Low density communities 
with no significant town 
center and no compact 
neighborhoods

b.	 Large amounts of vacant 
developable land (>35% of 
total town area is vacant & 
developable)

c.	 New growth: conventional 
low-density subdivision de-
velopment on vacant land

d.	 Generally growing rapidly 
(population and house-
holds)

3.	 Rural Town: Small, scattered pop-
ulation, slow growth

a.	 Very low density commu-
nities with no significant 
town center and scattered 
“farmstead” settlements; 
very few subdivisions; very 
limited economic develop-
ment

b.	 Very large amounts of 
vacant developable land 
(>40% of total town area is 
vacant & developable)

c.	 New growth: small amounts 
of scattered residential de-
velopment (average below 
15 acres/year)

d.	 Population less than 2,500 
and growing slowly

Even though this data was the most 
comprehensive categorization of Massa-
chusetts towns that we were able to find, 

(Data Source: Metropolitan Area Planning Council)
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by no means did this encompass all of 
the intricacies and complexities of these 
towns nor was it enough to serve as the 
sole criteria framework for why we chose 
the aforementioned five counties. Another 
source we used to determine what types 
of communities we should analyze was a 
list of community solar zoning bylaws sup-
plied to us by our Project Partner near the 
start of our research. These communities 
acted as guides for what to look for during 
our search for solar bylaw elements from 
other communities. The following contains 
the names of the 14 towns in the list along 
with their 2010 census population data:

1.	 Royalston; 1,258 people
2.	 Shutesbury; 1,771 people
3.	 Becket; 1,779 people
4.	 Leverett; 1,851 people
5.	 Bernardston; 2,129 people
6.	 Brimfield; 3,609 people
7.	 Ashburnham; 6,081 people
8.	 Westminster; 7,277 people
9.	 Shirley; 7,211 people
10.	 Monson; 8,560 people
11.	 Sturbridge; 9,268 people
12.	 Raynham; 13,383 people
13.	 Webster; 16,767 people
14.	 Falmouth; 31,531 people

All but one of these towns were 
classified as either Maturing New England 
Town, Country Suburb, or Rural Town. 
Since the counties of Worcester, Franklin, 
Hampshire, Hampden, and Berkshire pri-
marily contained towns of those three sub-
types, our Field Project Team felt secure in 
choosing these five counties as our scope 
for the community solar bylaw literature 
review. 

The towns that fell into these three 
subtype classifications also shared two 

important characteristics with Athol: low 
density and substantial amounts of vacant 
and developable land. These character-
istics are important to ground-mounted 
solar array developments because they, in 
many cases, require a substantial spatial 
footprint. Thus, our study of these com-
munities, which possess related charac-
teristics, should provide beneficial and 
applicable findings to the Town of Athol, 
a community that has a fairly low density 
and a great deal of open and developable 
spaces. 

However, developing grounmount-
ed solar array installations in low densi-
ty areas also raises issues and questions 
uniquely related to this kind of space con-
cerning personal property, nuisances, and 
negative visual impacts. Moreover, two 
installations currently reside on farms, 
which also raises the question of whether 
or not farmland, which has high value as 
a food production space, is appropriate as 
developable sites for solar installations. 

Lastly, it is also useful to keep in 
mind that the spatial footprint of solar 
installations will change as technology 
advances and solar arrays become more 
efficient. Larger arrays could potential-
ly be replaced will those that are smaller, 
changing the way that these installations 
interact with and affect the surrounding 
environment, including the viewsheds of 
abutting or nearby residential property 
owners. 
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Stakeholder Interviews
Our second course of action was to 

conduct stakeholder interviews to ensure 
that recommended amendments to the 
bylaw best represented the wishes of the 
varied stakeholder groups in town. These 
interviews were semi-structured and con-
tained open-ended questions, a format 
based on the techniques developed by 
Shawn Olson-Hazborn in a 2018 journal 
article assessing attitudes towards solar 
development in communities economical-
ly dependent upon fossil fuel extraction. 

While Athol is not economically 
dependent upon fossil fuel extraction in-
dustries, it shares similar characteristics 
to other communities that were stud-
ied, which included Emery and Unitah 
County in Utah, the town of Gladstone in 
Queensland, Australia, and the town of 
Lithgow in New South Wales, Australia 
(Bosca and Gillespie 2018; Goddard and 
Farrelly 2018; Olson-Hazboun 2018). 
These communities are rural, post-indus-
trial, and have similar levels of unemploy-
ment, income, and education. The only 
characteristic that significantly differed be-
tween them was population density, which 
ranges from two residents per square mile 
in Emery County to seven hundred resi-
dents per square mile in Gladstone. Athol 
fell into the middle of this range, at around 
three hundred residents per square mile, 
making Olson-Hazborn’s framework ap-
propriate for use.

Both our team and Project Part-
ner jointly identified various stakeholder 
groups relevant to solar zoning in Athol. 
Our stakeholder list included twenty-one 
potential participants including Athol’s 

Board of Planning and Community De-
velopment members, land trusts such as 
Mt. Grace Land Trust and Mass Audubon, 
planners from other towns, solar develop-
ers operating in Athol and Central Massa-
chusetts, and Athol community members 
including landowners, abutters, and com-
munity groups. 

Additionally, our team used “snow-
ball” sampling to recruit additional in-
terviewees, reaching out to additional 
stakeholders based on referrals from stake-
holders we had already spoken to.   This 
method has some drawbacks such as po-
tentially creating biased samples where 
only one side of an issue was properly rep-
resented. However, snowball sampling is 
also one of the best ways to break the ice 
with participants and limit the use of cold 
calling for recruitment (Olson-Hazboun, 
2018). Our team believed the potential is-
sues caused by snowball sampling are out-
weighed by the benefits it presents to this 
project. Moreover, it should be noted that 
the stakeholders we interviewed were not 
a representative sample of the groups they 
represent, with the exception of the Plan-
ning Board. The number of different stake-
holder groups that we interviewed helped 
provide the team with various narratives 
on solar development that were sufficient 
enough for the team to analyze for similar-
ities and differences.

Our interviews were between thir-
ty minutes to an hour long, except for one 
group interview with sixw members of 
Athol’s Board of Planning and Community 
Development, which was almost two hours 
long. The interview with the members 
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of the Board was required to be an open 
public meeting to stay in accordance with 
Massachusetts’ Open Meeting Laws. All in-
terviews were recorded and transcribed, 
which allowed for a more comprehensive 
analysis. The goal of our interviews was 
to discover the stakeholders’ opinions on 
solar zoning and development and then to 
assess where they agreed and disagreed. 
With this information the team could en-
sure that our recommended changes best 
represent the opinions and desires of the 
stakeholders and town.
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GIS Methods
Our last course of action was to 

perform GIS mapping and analysis. The 
site evaluation process for solar arrays is 
an ongoing complex issue in the Town of 
Athol due to the significance of climate and 
weather factors, the projects’ proximity to 
public infrastructure, and the presence of 
environmentally protected areas. Thus, 
our Field Project Team used GIS primari-
ly to explore spatial, environmental, and 
geographical information that will help to 
develop a framework for making spatial 
decisions regarding recommendations for 
siting of solar facilities. GIS analysis and 
representation had been an excellent tool 
used for quantifying the potential influ-
ence factors, evaluating the best sites for 
solar photovoltaic arrays, and presenting 
our findings visually for readers to com-
prehend. 

The GIS framework used for this re-
search was mainly based on other academ-
ic research focusing on solar development 
(Al Garni 2017; Fernandez-Jimenez 2015; 
Majumdar 2019). However, the areas cov-
ered in that research were significantly 
different from Athol. Research has focused 
primarily on large-scaled development 
projects occurring in large cityscapes and 
in vastly different climates compared to 
Athol’s small size and its New England 
climate. This necessitated some modifica-
tions to the analytical framework so that 
we could apply it to Athol. 

The method that we utilized is a 
GIS analysis using a multi-criteria deci-
sion-making (MCDM) model (Charabi 
2011). MCDM focused on using a range of 
different information sources and data-

sets to account for the various spatial fac-
tors important in solar development. This 
model considered different factors such as 
economic, environmental, and community 
values, while focusing on ensuring maxi-
mum power efficiency and minimum en-
vironmental, economic, and social costs. 
These factors were evaluated based on 
their importance level and can be adjusted 
to ensure that even qualitative data such 
as community inputs were considered. We 
believe this will help provide information 
towards the goal of balancing the Town of 
Athol’s desire for renewable energy with-
out negatively impacting their citizens.

We used local GIS data to highlight 
areas suitable for solar array development 
that satisfy existing zoning bylaws and are 
amenable to upholding the bylaw amend-
ments proposed by the team. Multiple data 
sources were used for GIS analysis, includ-
ing some provided by the town of Athol 
(such as slope and zoning districts), Unit-
ed States Geological Survey (USGS), Mass-
GIS (such as digital elevation and road) 
and Information for Planning and Consul-
tation (IPaC). Moreover, after we finished 
interviewing stakeholders, we incorporat-
ed interview responses into GIS to high-
light areas reflected by town residents as 
being undesirable locations for solar de-
velopment based on other local factors not 
considered previously. The softwares used 
for analysis were Arcgis, QGIS, and Carto. 
Our data sources are summarized in Table 
2 on the next page.
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The team also performed addi-
tional investigation on these GIS datasets 
to determine their applicability and gen-
eralizability to the Athol context. After 
thoroughly analyzing and assessing all 
appropriate data and available communi-
ty inputs, we produced one map that de-
termined current suitable and unsuitable 
sites within the Town of Athol to situate 
photovoltaic solar array developments. 

 
 
 

Table 2. GIS Data Sources
Data Data Source

Land Use Zoning Town of  Athol

Wetland Town of  Athol

Slopes Massachusetts Regional Planning Commission 
(MRPC)

Lidar National Oceanic and Atmospheric 
Administration (NOAA)

Public Roads United States Geological Survey (USGS)

Power Transmission Line Homeland Infrastructure Foundation (HIFLD) 
Level Data

Threatened Species Information for Planning and Consultation 
(IPaC) and U.S. Fish and Wildlife Service 
(USFWS)

Local and State Protected Areas United States Geological Survey (USGS)

Environmental Conservation MassGIS (Oliver)
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Analysis 
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Bylaw Analysis
When looking through other by-

laws, we analyzed all the elements in each 
section, paying the most attention to ar-
eas specify by Athol stakeholders. We also 
took note of criteria that were absent from 
Athol’s bylaw as compared to other com-
munities’ bylaws that were exceptional. 
Exceptional community bylaw elements 
were those that stood out to our team be-
cause they either existed in only a handful 
of bylaws, addressed issues identified in 
our stakeholder interviews, or were more 
comprehensively expanded upon in ele-
ments that were foundational to a general 
solar zoning bylaw. Exceptional bylaw ele-
ments contained language that was clear, 
concise, and ambitious. Because they were 
more comprehensive than Athol’s current 
criteria, we were able to supplement the 
foundational elements in Athol’s solar by-
law with these elements so that Athol’s 
solar bylaw could have stronger protective 
and restrictive language.

In order to display the recommen-
dations in a form that was clear and di-
gestible, we created a model solar bylaw 
to stay true to the structure that the rec-
ommended bylaw criteria will eventually 
take, and to provide an example of what 
that structure would look like if the chang-
es were incorporated. Our team hopes that 
by designing the recommended criteria in 
this way, our Project Partner is better able 
to specifically focus on the highest priority 
recommended criteria while at the same 
time observing how it fits within the over-
all solar bylaw framework. 

The following list of bylaws sum-
marizes those that our team reviewed. 

These towns either had pre-existing solar 
zoning bylaws or had recently developed 
drafts of solar zoning bylaws that were not 
yet incorporated into their overall zoning 
bylaws. Towns that did not have a solar by-
law were not included in the study. A com-
plete list of the names of the towns can be 
found in the Appendices section:

1.	 Worcester County:                            
32 communities’ solar bylaws

2.	 Franklin County:                                 
18 communities’ solar bylaws

3.	 Hampden County:                 
12  communities’ solar bylaws

4.	 Hampshire County:                 
19  communities’ solar bylaws

5.	 Berkshire: County                   
16  communities’ solar bylaws

6.	 Other Counties:                                    
6 communities’ solar bylaws

The following were bylaw elements 
that Athol has in common with a signif-
icant number of other communities and 
were classified by our team as basic or 
foundational to the construction of a gen-
eral solar zoning bylaw: 

1.1 Purpose and Intent
1.2 Applicability 
1.3 General Requirements 

1.3.1 Compliance with Laws, By		
	            laws, and Regulations

1.3.2 Building Permit and Building 		
	            Inspection

1.3.3 Fees
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1.3.4 Waivers
1.3.5 Site Control
1.3.6 Site Plan Review Application 		

	           and Requirements 
1.4 Operations and Maintenance Plan
1.5 Utility Notification
1.6 Dimension and Density Requirements 

1.6.1 Setbacks
1.6.2 Appurtenant Structures
1.6.3 Size

1.7 Design Standards
1.7.1 Lighting
1.7.2 Signage
1.7.3 Utility Connections

1.8 Safety and Environmental Standards
1.8.1 Emergency Services 
1.8.2 Land Clearing, Soil Erosion, 		

	            and Habitat Impacts
1.9 Monitoring and Maintenance

1.9.1 Installation Conditions
1.9.2 Modification Conditions

1.10 Decommissioning and Abandonment 
1.11 Financial Surety 
1.12 Severability 

The following list consists of com-
munities that our team had found to con-
tain exceptional bylaw elements in their 
solar zoning bylaw: 

Worcester County:

Ashburnham, Auburn, Barre, Boylston, 
Hardwick, Hubbardston, Leicester, Lunen-
burg, New Braintree, North Brookfield, 
Oakham, Shrewsbury, Southborough, 
Spencer, Warren, Webster, Westminster, 
and Winchendon

Franklin County:

Ashfield, Bernardston, Buckland, Colrain, 
Deerfield, Erving, Greenfield, Heath, Le-
verett, Montague, Orange, Rowe, Shutes-
bury

Hampden County:

Blandford, Brimfield, East Longmeadow, 
Granville, Monson, Southwick, Wales, and 
Wilbraham

Hampshire County: 

Belchertown, Goshen, Hadley, Huntington, 
Middlefield, Pelham, Plainfield, Shelburne, 
South Hadley, Southampton, Warwick, 
Williamsburg

Berkshire County: 

Adams, Alford, Cheshire, Egremont, Great 
Barrington, Monterey, New Marlborough, 
and Stockbridge

Other Counties:

Acton, Falmouth, and Shirley 

Using the exceptional bylaw ele-
ments we identified during this analysis in 
combination with the results of stakehold-
er interviews and GIS analysis, we devel-
oped a list of recommended changes to the 
Athol’s solar bylaw, which can be found in 
the Recommendation section. 
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allowed us to see the tensions between 
the Planning Board and citizens of Athol 
firsthand and examine them with greater 
depth than through a series of interviews 
with each group in isolation.

During the interview, it became 
clear quite quickly that solar development 
in Athol has been a contentious issue, not 
just between the Planning Board and solar 
developers but also between the Planning 
Board and the citizens of Athol. Citizens 
of the town were concerned about the 
impacts of development, including envi-
ronmental impacts, economic impacts, 
and visual impacts and believe the Plan-
ning Board should be taking more actions 
to regulate and limit solar development. 
While the members of the Planning Board 
were divided on their opinions of solar de-
velopment, they were quite in unison on 
how they prioritized and handled proper-
ty rights.

While the Board would like to be 
able to limit solar development to appro-
priate zoning areas, they do not want to in-
fringe on citizens’ private property rights 
even if the property owners are taking 
action that the Board does not agree with. 
One member of the Planning Board said, 
“the tough part here is that this is some-
one’s [else’s] property ... You don’t want 
someone to tell you what to do with your 
property. They don’t want someone to 
tell them what to do. So that’s where our 
Board’s really conflicted on this issue be-
cause they can just clear cut their trees if 
they want to... they have the right to clear 
cut their trees and make the money on 
the logging”. The Planning Board general-

Interview Analysis
	 Opinions on solar development in 
Athol and Massachusetts in general were 
not so much divided as they were in a con-
stant state of tension. Not just tensions 
between groups but also between respon-
dents’ own positions, desires, and visions 
as well. We determined that exploring 
these tensions was not likely to reveal a 
perfect solution, but they would help Athol 
design a more equitable solution when it 
comes to balancing public and private in-
terests.	

While we were aware of the poten-
tial tensions we would encounter during 
these interviews, reflecting on our own 
experiences, examining past town meeting 
minutes, reading local newspaper articles, 
and speaking with our Project Partner, ex-
periencing these tensions in person was 
extremely beneficial to our project. Addi-
tionally, many tensions that were not ex-
pected came up during the interviews too, 
especially during our interview with the 
Planning Board. The following sections 
summarize the tensions by each group as 
they perceive them. 

Planning Board 

Our interview with the Planning 
Board was conducted as part of a public 
meeting in order to comply with Massa-
chusetts’ Open Meeting Law. Our meeting 
was attended by most members of the 
Planning Board and two citizens repre-
senting the Secret Lake neighborhood of 
Athol. More information on the specifics of 
the Secret Lake solar project can be found 
in the Secret Lake section on pages 32 and 
33. Having members of the public present 
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The Secret Lake neighborhood consists of approximately 40 homes on the border 
of Athol and Phillipston. Currently, Cypress Creek Renewables is proposing clear cutting 
approximately 80 acres of dense forest to place a 10 megawatt solar array on the other side 
of the lake. The project is, at time of writing, being presented before the Conservation Com-
mission and will likely not be subject to any changes made to the solar bylaw based on the 
recommendations of this report. The Conservation Commission is taking particular interest 
in this project as it may be near a federally protected wetland area and will likely require a 
wetlands delineation to ensure the project does not infringe on the area. 

The main concern expressed by the citizens of Secret Lake during our interview with 
the board was the visual impact of the proposed project. The solar array will be placed on 
a steep slope, suggesting that at least part of the array will be visible from every house in 
the neighborhood and effective screening will be difficult. Additionally, the clear cutting 

Secret Lake 
Secret Lake Athol, MA

(Data from Google, Created by Field Project Team)
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required to place such a large array will leave an intense spatial gap in the ridgeline, making 
the viewshed from the neighborhood less appealing. Moreover, to connect the solar array 
to National Grid’s current system, transmission lines will have to be put up along a private 
access road maintained by the Secret Lake’s Homeowners Association. The residents were 
concerned that these visual impacts will affect their quality of life, as many of them had 
moved to the area because of its natural scenic beauty.

	 Moreover, the representatives from Secret Lake were concerned how the clear 
cutting would affect the animals that live in the area, including moose, foxes, coyotes, 
bears, and deer. Many were worried that solar will also interfere with the movement of 
smaller animals or affect animal migration patterns. Others were worried that vulnera-
ble habitat areas like wetlands were not being adequately protected under state regula-
tions and that Athol should create stricter regulations for these areas in its bylaw.

The Engineering Plans for one of Cypress Creek’s proposed arrays, directly across 
from the Secret Lake Neighborhood.
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ly agreed that they could not discriminate 
when it comes to what land usages they al-
low for, even for something as contentious 
as solar.

The Planning Board was also hes-
itant to intensely regulate solar develop-
ment because of how economically bene-
ficial it has been for the town and property 
owners who had leased their land out for 
solar development. Several local farms 
were able to stay afloat by leasing their 
land to developers. Other landowners 
who have inherited land in the town were 
also able to keep their land by allowing 
solar development and using that income 
to cover property taxes as well as make a 
profit. Additionally, the town government 
receives payments in lieu of taxes from 
solar development without incurring in-
creased costs that come with other new 
development projects, such as building or 
connecting new utility and water lines. 

	 Furthermore, regulations on solar 
energy developments were made especial-
ly difficult because the State of Massachu-
setts passed Title VII, Chapter 40A, Section 
3 in 2016, which requires that “no zoning 
ordinance or by-law shall prohibit or un-
reasonably regulate the installation of so-
lar energy systems or the building of struc-
tures that facilitate the collection of solar 
energy, except where necessary to protect 
the public health, safety or welfare.” The 
meaning of “reasonable” became a point 
of contention between the Planning Board 
and the two citizens from Secret Lake. 

The two citizens believed the town could 
be doing more to mitigate the visual and 
environmental impacts imposed by so-
lar development, and the Planning Board 
claimed that they are restricted by Title 
VII, specifically any serious restrictions 
would not be able to have legal standing in 
court. 

At the time of this analysis writ-
ing, only one case had been tried before 
the Land Court that would have provided 
guidelines as to how far a regulation can 
go before becoming “unreasonable.” The 
2014 case, Briggs v. Zoning Board of Ap-
peals of Marion, ruled that bylaws that 
distinguish between commercial and res-
idential solar arrays for the purpose of 
more heavily restricting commercial ar-
rays was reasonable. This ruling could be 
seen as an advantage for municipalities 
because without clear limitations or guid-
ance, town governments would be free to 
negotiate however they like around the 
boundary of land use regulations or devel-
opment agreements, a contract between 
the developer and municipality where the 
developer provides money, goods, or ser-

“The tough part here is 
that this is someone[else’s]     
property”- Athol Planning 

Board Member “No zoning ordinance or by-law 
shall prohibit or unreasonably 
regulate the installation of solar 
energy systems or the build-
ing of structures that facilitate 
the collection of solar energy, 
except where necessary to pro-
tect the public health, safety or 

welfare.”-
Massachusetts General Laws, 

Title VII, Chapter 40A Section 3
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vices in exchange for development rights. 
On the other hand, this ruling can also be 
seen as problematic because without clear 
limitations or guidance, it would be easy 
for town governments to pass measures 
deemed as “unreasonable” and become 
entangled in extensive and expensive law-
suits.

On a separate note, the most com-
mon frustrations we heard from the Plan-
ning Board, which were echoed by solar de-
velopers and land trusts groups, were how 
concerned citizens only became involved 
in the planning process around solar de-
velopment when they were directly af-
fected by solar projects. Athol’s changes to 
their solar bylaw in 2017 arose out of gen-
eral frustrations when the first solar proj-
ects came into the town, and the Planning 
Board believed they had worked quite pro-
actively to hear and incorporate citizens’ 
concerns. They included open discussions 
at seven public meetings throughout 2017. 
However, many abutters and other citizens 
felt that they had minimal input into devel-
oping the solar zoning bylaw as it current-
ly stands. While the Board was frustrated 
considering how much effort they put into 
multiple public hearings for the bylaw, one 
of the citizens from Secret Lake brought up 
a concern that very rarely gets addressed: 
do bylaws accurately reflect the will of cit-
izens in a growing town? 

Athol is projected to grow by 
around 6% per year by 2030, up from 
2.5% per year from 2000-2010. Many of 
these new incoming citizens did not par-
ticipate in the designing of the 2017 solar 
bylaw because they did not live in Athol at 
the time or were unaware of this process 
that was taking place (Town of Athol n.d.). 
What towns could feasibly do to account 
for new population growth is unclear. The 
best alternative may be to either revise or 
repass their bylaws every few years. Yet, 
the lack of solar zoning regulations, spe-
cifically those that address visual impacts, 
will likely leave many citizens unsatisfied 
as more solar development comes to the 
region.

Currently, the progress of solar de-
velopment in the area is slowing down as 
National Grid, the power utility for West-
ern Massachusetts, faces serious capac-
ity issues. National Grid has undertaken 
multiple year-long studies to evaluate 
how many upgrades it needs to make for 
its transmission lines and substations to 
keep up with the demand for solar devel-
opment, which causes many current solar 
projects to be delayed in their process. 
While the National Grid bottleneck issue 
offers towns like Athol a short timeframe 
to incorporate necessary changes and new 
citizens’ opinions into their bylaws, it is far 
from an ideal solution.

On the other hand, not all citizens 
who feel unheard are new to the town, 
though. As previously mentioned, many 
citizens only became concerned when 
they became directly affected by solar de-
velopment projects themselves. This is a 
perfect example of NIMBYism or Not In My 
BackYard. NIMBYism is common in a vari-
ety of land use issues that involve undesir-

Do bylaws accurately   
reflect the will of citizens 

in a growing town?



36

Citizens

Almost all six of the citizens we 
interviewed over the course of this proj-
ect were abutters to solar projects being 
proposed or had been abutters to solar 
projects. In almost every interview we 
conducted, they pointed out their dissat-
isfaction about the town’s public engage-
ment process. One of the most common 
complaints about the engagement process 
was how town meetings were advertised. 
According to the citizens, town meet-
ings are exclusively published in the local 
newspaper, Athol Daily News, and on the 
newspaper’s website, which is not widely 
read. The newspaper’s website limits the 
number of articles you can read if you do 
not have a subscription, making it difficult 
to be notified of meetings unless an indi-
vidual already has a subscription to the pa-
per. Additional complaints were directed 
towards the Town of Athol’s official web-
site where citizens found it confusing to 
navigate and difficult to find the schedule 
for public meetings. Many citizens felt the 
town government was only performing the 
bare minimum of outreach that the state 
legally requires but should be doing more 
to involve the public. Complaints about 
the public process were not just limited to 
advertising but also about how meetings 
were organized.

	 Many of the citizens we spoke to 
felt they were not given adequate time 
to speak. One citizen detailed a meeting 
where solar was listed as a discussion item 
on the agenda; however, the item was only 
discussed for ten minutes and roughly for-
ty people who wanted to make a public 
comment ran out of time to do so. Anoth-
er citizen felt they needed to get involved 
a few months before they were notified in 

able land uses such as landfills, industrial 
parks, chemical refiners, and, increasingly 
common in Massachusetts, marijuana cul-
tivation and distribution. It is also common 
in cases involving beneficial land uses such 
as solar energy (Fischel 2001). 

The conflicts surrounding NIMBY-
ism and solar development are multifac-
eted but can be oversimplified to describe 
the phenomenon of citizens wanting solar 
development as long as it is not visible 
in their “backyard”. Nevertheless, it is ex-
tremely difficult for the state to achieve 
its 1.6 gigawatt renewable energy target 
without also impacting some citizens’ pri-
vate properties. Moreover, even if a town 
government has the time and resources 
necessary to conduct greater local out-
reach efforts, an important consideration 
to keep in mind is if citizens only view so-
lar and renewable energy as detrimental 
when they are directly affected, how can 
town government ensure that citizens not 
yet personally affected by solar are partic-
ipating in its outreach efforts so that it can 
develop precautionary and proactive mea-
sures for the town?

How can town govern-
ment ensure that citizens 

not yet personally affected 
by solar are participating 
in its outreach efforts so 
that it can develop pre-

cautionary and proactive 
measures for the town?
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taken into effect. They claimed the lookout 
on top of Adams Farm has become windi-
er since the solar arrays were installed as 
the trees that were previously there had 
operated as a natural windbreak. Another 
citizen was concerned that the removal of 
trees as part of the Secret Lake solar proj-
ect would affect the natural lighting of the 
neighborhood. 

order to have their opinions truly heard. 
Another overwhelming opinion on public 
meetings surrounding solar development 
was that many of the citizens believed de-
velopers should be required to hold addi-
tional public meetings besides simply at-
tending government mandated ones. They 
also believed that developers and the town 
could be more proactive in notifying abut-
ters about potential projects. However, 
this comment connected back to a previ-
ous point in the section above about how 
town governments have a challenge in be-
ing proactive when they are unsure about 
the willingness of citizens to participate in 
the solar planning process when they are 
not directly impacted by solar develop-
ment yet. 

	 Citizens’ concerns over solar de-
velopment can be grouped into two broad 
topic categories: environmental concerns 
and community concerns. Environmental 
concerns range from the impacts to storm-
water management, the clear cutting of 
trees, and the possible destruction of ani-
mal habitats. Community concerns include 
impacts on their property value, the char-
acter of the town, and how the community 
could benefit from solar.

	 Every citizen we spoke to expressed 
concerns over the practice of clear cutting 
in solar development. More than one cit-
izen claimed solar development is not 
green because it requires so many trees 
to be cut down. Many wondered why de-
velopers are not seeking out project sites 
where trees do not need to be cut down. 
Brownfields, rooftops, parking lots, and 
industrial areas were all considered to be 
more ideal sites for solar development. 
One citizen expressed concern that the full 
consequences of tree removal are not being 

Many citizens believed that 
solar development should 

not be allowed in areas 
zoned as residential.

	 A common community concern 
amongst the citizens overall was the im-
pact solar panels might have on citizens’ 
private property values. Every citizen we 
spoke to believed that solar panels that 
were visible from their property would 
have an adverse effect on their property’s 
value. Much of this concern was rooted 
in the industrial look of the solar panels. 
Many citizens believed that solar develop-
ment should not be allowed in areas zoned 
as residential. This opinion presents as a 
challenge for Athol since a majority of the 
town is zoned for single family residen-
tial housing. An alternative approach that 
might be worthy of exploring to tackle 
this concern is requiring solar develop-
ment in residential districts to obtain a 
special permit that entails more stringent 
requirements than solar development in 
non-residential areas. These requirements 
would be specifically developed to protect 
the property values and property rights of 
abutters.

Another community concern ex-
pressed was how solar development bene-
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solar can help local businesses. A few local 
farms in Athol as well as in the neighbor-
ing town of Orange were financially strug-
gling. The payments from leasing their 
land to solar developers had allowed these 
businesses to stay afloat. While some citi-
zens were upset that the solar arrays had 
a visual impact on these businesses, most 
were simply happy they were able to stay 
in business.

Land Trust Community 

We interviewed four members of 
the land trust community that were ac-
tive in Athol. These members represented 
Mount Grace Land Conservation Trust, The 
Trustees of Reservations, and Mass Audu-
bon. When asked about the unreasonable 
restrictions clause of Chapter 40A Section 
3 and the actions Athol and other towns 
were taking to regulate solar energy, re-
sponses were divided. Representatives 
from Mount Grace, a land trust focused 
on conservation and preservation, all be-
lieved the unreasonable clause is more 
flexible than is currently being interpret-
ed and that almost every town in Massa-
chusetts could be doing more to exercise 
their power to protect public health, safe-
ty, or welfare. The representative of the 
Trustees of Reservations with whom we 
spoke believed that towns can certainly 
enhance their regulations and restrictions, 
but without clear rulings as to what counts 
as being reasonable, towns should remain 
on the side of caution, especially for towns 
with limited budgets to defend themselves 
from legal action. 

The representative of Mass Audu-
bon, who was directly involved in solar 
zoning issues, believed most towns cur-
rently have reasonable levels of regulation 

fits the community. Many citizens believed 
that solar development has no benefits for 
the community as a whole but just for the 
property owners and the developers eco-
nomically. Citizens were also especially 
perturbed because many of the solar de-
velopment companies active in Athol are 
not local or even from the New England 
area. While having a local developer would 
not be enough to relieve this concern, it 
would make the solar development proj-
ects more palatable. One citizen, on the 
other hand, did believe that the commu-
nity benefited from lower electricity costs 
created by solar development. They be-
lieved that increasing regulation of solar 
energy/development would likely result 
in higher electricity prices and wondered 
how much other citizens would be willing 
to pay to have regulated solar energy.

	 Other than concerns about the ben-
efits the community receives from solar, 
another common concern about solar de-
velopment’s effects on the community was 
its incompatibility with the rural character 
of Athol. While every citizen defined rural 
character differently, many of them agreed 
on what should be excluded from the term. 
Industrial land uses were universally seen 
as being incompatible with rural character 
and should be limited to very specific ar-
eas in the town. Solar panels were almost 
universally categorized as being industrial 
land usage. One citizen expressed that un-
monitored solar development could leave 
Athol in the situation as the oil fields of 
Texas or as another citizen had said, solar 
development is like fracking in Colorado. 

While most of the citizens’ opin-
ions on solar development were negative, 
there was one area where citizens were 
overwhelmingly positive, which was how 
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atic for the Land Trust representatives to 
whom we spoke. Forests provide multiple 
services or benefits such as a source of 
timber, a recreational destination, a flood 
mitigation area, and a carbon sink all at 
once if properly managed. Solar arrays, 
in contrast, can only be single or dual use, 
designed in such a way that animals can 
graze underneath them. Siting solar arrays 
on brownfield sites, rooftops or even park-
ing lots in developed areas was seen by the 
land trust groups as a more practical way 
to balance conservation and energy needs 
in the state.

Solar Developers

	 The two solar developers we spoke 
to had vastly different views on solar ener-
gy and solar development in comparison to 
the other stakeholders as they have a vest-
ed interest in ensuring their solar devel-
opment projects remain unhindered. The 
developers we spoke to had experience 
working with Athol. The most obvious 
frustration observed was with National 
Grid. As mentioned before, National Grid’s 
electricity infrastructure in the region is 
almost at capacity. This had affected every 
developer working in Central and Western 
Massachusetts to various degrees, but the 
issues with National Grid were not just 
limited to the delay in project progress. 
Solar developers also need to pay for the 
infrastructure upgrades that National Grid 
has to make. 

In the 2016 case Engie Gas & LNG 
LLC v. Department of Public Utilities (DPU), 
the Massachusetts Supreme Court ruled 
that infrastructure upgrades to the elec-
tric grid caused by increased generation of 
electricity must be paid for by the compa-
nies generating this excess electricity and 

but could expand on them slightly.   Re-
strictions on size, location, slope, and oth-
er regulations to limit impacts on the natu-
ral and built environments would likely be 
found reasonable. However, restrictions 
on the type of array used or the equipment 
used to build an array would most likely be 
found unreasonable as individuals within 
town governments are not experts on so-
lar development.

A common concern among all three 
land trusts groups was the use of green-
field sites for solar instead of brownfields, 
which the Planning Board had also men-
tioned. They lamented the use of farm and 
agricultural land for solar arrays instead 
of for local agriculture. Farmland is a com-
mon solar development target site since 
many small farms in the state experience 
financial difficulties, and farmers would 
be willing to lease out their land to resolve 
such financial difficulties. They found this 
especially distressing as the state, though 
its SMART program, had essentially sub-
sidized the buying out of many of these 
struggling farms. Even mixed-use pro-
grams, such as solar arrays that can be put 
into pastures where animals can still graze 
or placed into a working cranberry bog, 
were met with skepticism from the land 
trust community. They were concerned be-
cause there has been little to no research 
on the effects of these programs. The use 
of forest land was also deeply problem-

Almost every town in 
Massachusetts could be 
doing more to exercise 
their power to protect 
public health, safety, or 

welfare.
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ally more than willing to accommodate 
abutters’ and other citizens’ concerns if 
they can, even going beyond requests for 
screening. One project, in particular, that 
did not occur in Athol was highlighted as 
having increased its setbacks well beyond 
the legal requirements and decreased the 
array size to ensure abutters would not be 
able to see the solar arrays. 

One developer expressed frustra-
tion at concerns he views as hypocritical 
such as having many abutters objecting to 
clear-cutting trees for solar development 
but not for housing development. Accord-
ing to this developer, “solar is temporary 
and low impact,” suggesting that lands that 
are used for solar development can be re-
purposed after a certain period if a land-
owner decides the solar array is no longer 
something they want to invest in whereas 
the same situation cannot be with hous-
ing development. They also believe solar 
development is also more of a net benefit 
than with new housing or commercial de-
velopment. The municipality can receive 
payments in the form of impact fees or 
development agreements from the begin-
ning and then collect commercial taxes 

those that were directly affected, in many 
other cases, the meetings held by develop-
ers were only attended by curious citizens 
while abutters and citizens directly affect-
ed waited until the official town meetings 
to present their objections and attempt 
to derail the project. This phenomenon 
frustrated the developers as they are usu-

not the utility distribution companies. The 
court’s ruling was based on two factors. 
First, utility distribution companies can-
not be mandated to pay for upgrades ne-
cessitated by another company’s actions. 
Second, if a utility distribution company 
was to pay for these upgrades, the cost 
would then fall solely onto the consumers 
of that utility distribution company. This is 
important as these consumers will have no 
choice in which utility distribution compa-
ny they purchase electricity from, making 
them essentially consumers in a captive 
market.

Protecting consumers in captive 
markets has long been an important as-
pect of government policy, especially when 
it comes to utilities. Utilities have been 
regulated at the federal level since the pas-
sage of the Public Utilities Holding Compa-
ny Act of 1935, which placed limits on how 
much utilities can charge their consum-
ers. While the solar developers we inter-
viewed did not want to put the cost burden 
of upgrades on National Grid’s consumers, 
they felt that placing the burden solely on 
them was unjust. In their opinions, these 
infrastructure upgrades should have hap-
pened long ago and the need for them now 
stems from the utility’s failure to properly 
follow technological trends in energy de-
velopment and invest in infrastructure up-
grades.

Developers also echoed the Plan-
ning Board’s complaints about NIMBYism, 
particularly in regards to public meeting 
attendance and to their own outreach ef-
forts. Both developers conducted outreach 
pertaining to their projects, both before 
and after submitting their site review 
plans to the Planning Board. While many 
of the attendees of the meetings were 

Developers as they are usually 
more than willing to accom-
modate abutters’ and other 
citizens’ concerns if they can
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throughout the entire lifespan of the so-
lar array project. In addition to these pay-
ments, the municipality does not have to 
spend any money on additional infrastruc-
ture as they would with commercial or 
residential development.

Moreover, the developer suggested 
that solar is usually more beneficial eco-
logically than what it was built on. In their 
experiences, solar arrays have usually 
been built on land that has not been prop-
erly managed, resulting in net ecological 
benefits from development. Because solar 
development is held to such strict stan-
dards, stormwater management is gener-
ally better after the array is placed. Even 
when solar development requires clear 
cutting, the overall ecological benefits are 
usually positive. Both developers claimed 
solar arrays lower carbon emissions and 
do more to combat climate change than 
the trees that were removed. This devel-
oper we spoke to had striven to replace 
first generation of shrub forests, and, even 
on a smaller scale, generally planted their 
arrays with local flora as well as pollinator 
friendly plants. While this one solar devel-
oper cannot represent the industry as a 
whole, they do serve as a great example of 
how solar development can be done envi-
ronmentally responsibly.

Both developers responded to the 
idea of developing solar arrays on brown-
fields sites in the same way: while it makes 
sense from an idealistic perspective, it is 
hardly a pragmatic solution. Brownfield 
development can consist of many issues 
when it comes to solar development, and 
the most ideal brownfields have already 
been developed. A common brownfield 
site suggested for solar development are 
landfills as solar panels could not possi-

bly harm the visual appearance of a land-
fill. However, landfills often settle—as the 
trash decomposes the surface of the land-
fill shifts. If a landfill settles too much, it 
can break the rack mount the solar panels 
are attached to. This could then possibly 
require the whole solar array to be rebuilt. 
Because of the financial risks associated 
with brownfield development and lack of 
incentives available through the SMART 
program, brownfields are not sites prior-
itized or favored by developers for solar 
development. 

Overall, there was some consensus 
among our interviewees that are not part 
of the solar developer group. However, it 
was clear that each stakeholder group has 
different views on how solar can be re-
sponsibly developed in Athol and the sur-
rounding region. The land trusts and Plan-
ning Board both saw the economic benefits 
solar can have in the region but were con-
cerned about how the placement of arrays 
will affect those living nearby. The citizens, 
on the other hand, believed that large scale 
solar development is a threat to their way 
of life and will fundamentally change the 
character of the place they live. The land 
trusts and citizens were also especially 
concerned with the environmental im-
pacts of solar development, especially with 
the clear cutting of large areas of trees and 
believed such activities should be banned. 
The Planning Board was worried that any 
restriction they impose could be deemed 
unreasonable. What is “unreasonable” was 
also a point of contention with developers 
and citizens.

If we were to integrate every single 
group’s recommendations for solar devel-
opment, solar development would become 
completely infeasible in Athol, which is 
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something the Planning Board would like 
to avoid but would likely make some of the 
citizens happy. In fact, one citizen called 
for a complete moratoria on solar devel-
opment in the town. This would likely be 
found unreasonable in court based on the 
ruling in the 1979 case, City of Boca Raton 
v. Boca Villas Corp, which sets the nation-
al precedent on moratoria. It is our hope 
that our recommended changes will ade-
quately address every groups’ concerns to 
an acceptable degree and, if adopted, will 
encourage responsible solar development 
in Athol well into the future.
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GIS Analysis
	 Our GIS maps had explored various spatial, environmental, and geographical informa-
tion that had helped our team develop a framework for making spatial decisions regarding 
recommendations for siting of solar facilities, which ultimately connects back to our research 
question: How can Athol identify and prioritize ideal sites for solar array development based on 
the various considerations expressed by the community? Some critera we assessed were not 
appropriate for mapping which we will cover those before moving on to our maps.

	 Solar panels are sensitive to temperature. Specifically, they are negatively impacted by 
high temperatures (Honsberg and Bowden 2019). Rising heat can pose a problem for rooftop 
solar panels but not ground-mounted solar array projects because air flows through the gaps 
between the solar panels and the ground. Overall, Athol’s Northeastern climate is ideal for 
building ground-mounted solar arrays. Thanks to the favorable climate, the team concluded 
that conditions of temperature will not be a significant consideration in choosing the ideal 
location for solar arrays. 

	 The only species threatened in the Town of Athol is the northern long-eared bat (IPaC: 
Explore Location 2019). They hibernate in caves and mines in the winter and swarm in sur-
rounding wooded areas in autumn. During late spring and summer, they roost and forage 
in upland forests (U.S.Fish & Wildlife Service Endangered Species 2018). This species of 

(Source: Ukraine Open For Business. January 25, 2019. https://open4business.com.ua/
tiu-canada-plans-to-to-buy-solar-power-plants-in-ukraine-odesa-region/)
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bats is not exclusive to Athol or the New England area. They are spread widely across North 
America. The team decided that this endangered animal would not be an additional condi-
tion that the Town of Athol needs to account for when choosing sites for solar development 
because solar development projects would not be imposing on the bats’ habitat areas in the 
caves and mines. However, if Athol decided to allow for wide scale clear cutting of forests, 
then additional attention would be required by the Planning Board to determine whether or 
not these bats could be negatively impacted and what are the possible strategies to mitigate 
those impacts. 	

(Source: Ann Froschauer, USFWS. October 29, 2018. https://www.fws.gov/Midwest/endan-
gered/mammals/nleb/index.html)

Northern Long Eared Bat Habitat

(Data Source: U.S. Fish and Wildlife Service Endangered Species.)
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	 In Map 1, the blue areas are wetlands and the green area are not. Wetlands are areas 
where water covers the soil, or is present either at or near the surface of the soil all year or 
for varying periods of time during the year (EPA 2018). Wetlands are protected under state 
law in Massachusetts by the Wetlands Protection Act, which prohibits most development in 
and around wetlands while also heavily regulates other types of development. For these rea-
sons, we suggest restricting solar development in and around wetlands.

Map 1 Wetlands
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	 In Map 2, the red areas are slopes with elevation grades of more than 10% and the 
grey areas are slopes with less than a 10% grade. Slopes with grades higher than 10% are 
particularly vulnerable to soil erosion when subject to intensive ground development. Soil 
erosion can lead to increased stormwater runoff and a higher chance of mudslides (Mass.gov 
2017). For these reasons, it is recommended that potential solar development projects avoid 
areas of steep slopes.

Map 2 Steep Slopes
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	 Map 3 shows how the Town of Athol is currently zoned and its land uses. As shown, 
most of the town is zoned rural single-family residential, and the downtown central area 
is zoned mostly commercial, medium single-family residential, and multi-family residential. 
Based on our stakeholder interviews with the Planning Board and residents of Athol, the 
town did not want to see solar development in its downtown and residential areas. Most 
residents suggested placing solar development only in industrial zones. However, in Map 
3, Athol currently only has one district that is zoned industrial commercial. The industrial 
commercial zone currently has the North Quabbin Commons/Market Basket development 
located there already while also containing a wetland and a reservoir, which indicate that it 
would be environmentally infeasible if we were to further impose solar development in this 
zoning district. Thus, the team would recommend the Planning Board and solar developers 
focus on other zoning districts as potential solar sites.

Map 3 Zoning

Zoning
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	 Map 4 illustrates the current road infrastructure in the Town of Athol . Our team 
suggests that solar array projects should be located close to roads, allowing for unhindered 
access for property owners and lower maintenance and transportation costs. However, they 
should also be located far away enough from the roads to minimize any potential visual im-
pacts on town residents. 

Map 4 Roads
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	 Map 5 highlights the protected areas within Athol. A protected area is a clearly defined 
geographical space, recognized, dedicated and managed, through legal or other effective 
means, to achieve the long term conservation of nature with associated ecosystem services 
and cultural values (IUCN Protected Areas 2018).  Development occurring in protected areas 
is illegal due to the environmental and ecological impacts that could be inflicted on animal 
species’ and people’s livelihoods. 

Map 5 Protected Areas

Protected Areas

Unprotected Areas
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	 In Map 6, we had found GIS data that addresses environmental concerns and mapped 
out habitat areas. This data came from OLIVER, an online mapping tool developed by MassGIS. 
This map shows six kinds of environmental data including Priority Natural Communities, 
Forest Core, Landscape Blocks, Core Habitat, Critical Natural Landscape, and Species of 
Conservation Concern. 

	 Core habitat is critical to the long-term persistence of rare species and other Species of 
Conservation Concern, as well as a wide diversity of natural communities and intact ecosys-
tems across the Commonwealth. Critical Natural Landscape provides habitat for wide-ranging 
native species, support intact ecological processes, maintain connectivity among habitats, 
and enhance ecological resilience. Forest Core are, defined by MassGIS, as large, intact forests 
that are least impacted by roads and development, providing critical habitat for numerous 
woodland species. Landscape Blocks are large areas of intact natural vegetation, consisting 
of contiguous forests, wetlands, rivers, lakes, and ponds, as well as coastal habitats such as 
barrier beaches and salt marshes. 

	 Species of Conservation Concern is a dataset in MassGIS, Oliver which consists of the 
combined footprint of all species listed under the Massachusetts Endangered Species Act 
with all non-listed species present in the State Wildlife Action Plan. The Priority Natural 
Communities is a dataset consists of various communities with biodiversity conservation 
interest in the state of Massachusetts. The data is based on records of natural communi-
ties maintained in the Natural Heritage and Endangered Species Program (NHESP) database 
that classify and delineate natural communities by analyzing their respective landscape data. 
Definitions of the environmental data can also be found in the Glossary in the Appendices. 
	

Map 6 Enviornmental Concerns
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Based on our stakeholder interviews with the Planning Board and residents of Athol, we 
observed that the town was extremely concerned about the environmental impacts solar can 
have. We suggest the areas noted in this map are those not suitable for solar development. 

	 Map 7 shows the only transmission line in the Town of Athol in its northern part. 
Access to high-voltage transmission lines is essential for the development of solar projects 
as transmission lines are what move the electricity generated from solar panels to where it 
will then be consumed. Building transmission lines would increase cost and the longer the 
transmission line, the more power would be lost during the transfer (Inside Energy 2015). 
Locating potential solar array sites closer to main transmission line as much as possible 
would be beneficial for power efficiency. 

Map 7 Transmission Line
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`	 Map 8 is a digital surface model (DSM), an elevation model that takes into account 
present features of the earth’s surface, which includes the heights of trees, buildings, and any 
structures that are raised off the ground. In this DSM map of Athol, higher elevations are rep-
resented in pink, medium elevations are represented in dark blue, and the lowest elevations 
are represented in light blue. Solar arrays developed in higher elevation areas would have a 
higher visual impact as they will be visible from areas of lower elevations. 

Map 8 DSM

	
	 One might argue that the higher elevations may get better sun exposure and there-
fore be more energy efficient for solar as it will generate more electricity. However, elevation 
levels, in reality, do not have an effect on the energy efficiency of solar arrays because the 
important determinant of energy efficient for solar is sun exposure. Higher elevation areas 
and lower elevation areas are capable of generating similar electricity levels if we were take 
into consideration sun exposure. 
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	 Thus, since elevation levels do not impact energy efficiency and our team are interest-
ed in mitigating potential negative visual impacts of solar, we suggest that solar development 
be focused on the southwestern portion of Athol where areas of lowest elevation are located.

	 In Map 9, we were able to use the DSM from the previous section and a specialized 
GIS tool in ArcMap to model sites where potential solar arrays would be visible. This views-
hed analysis tool allows a user to select a location and, using the elevation data from DSM, 
then highlights areas from which that location can be visibly seen. This tool allows for effec-
tive investigation of the visual impacts potential developments may have on the surrounding 
community before any permitting/approval processes and construction can begin. The map 
above shows three potential sites selected by our team and the visibility of these sites if solar 
arrays were to be located there. Potential sites are not limited to just these three selected 
locations. This map is meant to be an example expressing how the environmental and visual 
impacts of solar arrays could be minimized, address the community’s concerns, satisfy the 

Map 9 Potential Sites and Visable Areas
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community’s sustainable energy goals, while also efficiently maximize energy output. We 
believe that any solar development proposed in Athol should utilize this tool and form of 
analysis.	

	 In conclusion, we had included as many influential factors as we could based on our 
stakeholder interviews, bylaw review, and available data sources. We acknowledge that there 
may be other factors that we had not include into our analysis due to limitations in time and 
resources. Nevertheless, the advantages of combining GIS and MCDM model were sufficient 
to helping our team develop a broader and more comprehensive analysis to finding out the 
suitable and unsuitable areas for solar development in the town and further contribute to the 
strengthening of Athol’s solar bylaw. 
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Recommendations 
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Our team categorized our pro-
posed recommendations for changes to 
the town’s solar bylaw into the follow-
ing three areas: high priority, medium 
priority, and low priority. The criteria 
for what constituted high, medium, and 
low were determined by combining our 
three methods: solar bylaw review, stake-
holder interviews, and GIS mapping. 
Recommended changes of high priority 
were ones frequently observed in other 
communities’ solar bylaws, revealed by 
various stakeholders as being important 
or lacking in the town that require im-
mediate attention, and analyzed through 
GIS mapping as being feasible metrics or 
regulations to be accomplished through 
the town’s solar bylaw. On the other hand, 
recommended changes of low priority 
were ones mentioned only in a few com-
munities’ solar bylaws, pointed out by 
various stakeholder groups as further 
considerations to reflect upon if relevant 
to the town, and did not require GIS analy-
sis to evaluate their applicability to the 
solar bylaw. Lastly, recommended changes 
of medium priority were those that were 
outlined in other communities’ solar 
bylaws more than a handful of occasions, 
disclosed through our stakeholder inter-
views as being important but could be 
incorporated at a later date, and may or 
may not involve additional GIS analysis 
for assessing spatial and geographical 
significance.   

Bylaw Changes & Potential Sites
Amendments to Solar Zoning Bylaw:

a.	 High Priority – proposed amend-
ments that the Field Project Team 
believes are essential to upholding 
the goals of the community 

b.	 Medium Priority – proposed 
amendments that the Field Project 
Team believes are worth exploring 
when considering the goals of the 
community 

c.	 Low Priority – proposed amend-
ments that the Field Project Team 
believes are relevant but minor to 
upholding the goals of the commu-
nity 

In Athol’s current solar bylaw, the 
Permit Granting Authority for solar de-
velopment projects is the Planning Board, 
which is different from the assignment 
of the Special Permit Granting Authority 
(SPGA). In Section 1.2.6.2 of Athol’s Zon-
ing Bylaw, the Zoning Board of Appeals 
(ZBA) would be the SPGA unless explicitly 
authorized otherwise in the Zoning Bylaw, 
which meant that, by default, the ZBA is 
the SPGA for solar development projects. 
At the time of our team’s recommendation 
writing, the Planning Board, in part of an 
effort to make all solar projects approved 
by special permit only, had begun to put 
forth a proposal to explicitly identify the 
Planning Board as the SPGA for solar 
projects by modifying Section 3.24.3 in 
its current solar bylaw. In the Model Solar 
Bylaw that our team developed, Section 
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3.24.3 as well as all other language throughout were updated from Permit Granting Author-
ity to Special Permit Granting Authority to reflect this new proposed change. 

The table on the following pages provides an overview of the recommended chang-
es according to their priority level. More detailed language, requirements, standards, and 
references about the recommended changes can be found in the Model Solar Bylaw in the 
Appendices section. 

Table 3. Overview of Recommended Changes

Priority 
Level

Description of Recomened Changes

High Priority Add to Purpose and Intent section:
•	 Balance the rights of landowners to use their land with the corre-

sponding right of abutting and neighboring landowners 
•	 Retain the natural beauty, aesthetic appeal, historic value and 

scenic attraction of the Town for both residents and tourists

Incorporate revised language on Applicability section from Model 
Solar Bylaw to Athol’s current solar bylaw

Add to General section: All plans and maps submitted to the 
Planning Board shall be prepared, stamped, and signed by a 
Professional Engineer and Landscape Architect

Additional required documents to be submitted to the Planning 
Board regarding the proposed solar development project:

•	 A public outreach plan conducted by applicant 
•	 A glare analysis and proposed mitigation
•	 Locations of farmland soils, by type, and plans to protect, main-

tain, and/or restore those soils
•	 Viewshed Analysis
•	 Stormwater Management Plan
•	 Visual and Habitat Mitigation Plan
•	 Existing and proposed photographs from at least four per-

spectives specified by the SPGA, including from the nearest 
residential structures and of the area(s) that are most publicly 
visible
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Medium Priority Add to Applicability section:
•	 Installations are prohibited on hilltops and ridge lines, as well as 

any hillsides where they will be visible when completed from any 
public ways or neighboring properties, or could be considered to 
alter the scenic beauty of the hillside

	
Add to Compliance with Laws, Bylaws, and Regulations section:
•	 The requirement of a pre-application conference between the 

town’s planning staff and the applicant 

Additional required documents to be submitted to the Planning 
Board regarding the proposed solar development project:

•	 Property lines and physical features for the project site including 
Location of all existing trail networks and woods roads in the 
project area, and Location of all existing and proposed roads by 
which construction materials and equipment will be delivered to 
site

•	 Locations of Permanently Protected Open Space, Priority Habitat 
Areas, Floodplains, and Wetlands as defined by Natural Heritage 
and Endangered Species Program (NHESP)

•	 Sight Line Representations
•	 Landscape Plan and Erosion and Sedimentation Control Plan 
•	 (If applicable) Locations of all known, mapped or suspected 

Native American archeological sites or sites of Native American 
ceremonial activity

Add to Lighting section: 
•	 Fixtures shall be “dark sky” compliant and meet International 

Dark Sky FSA certification requirements, and lighting shall not be 
kept on all night and will be shut off at a time determined by the 
Special Permit Granting Authority 

Create Hazardous Materials section

Create Access Roads section

Create Stormwater Management Evaluations section

Incorporate revised language on Severability section from Model 
Solar Bylaw to Athol’s current solar bylaw
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Low Priority Additional required documents to be submitted to the Planning 
Board regarding the proposed solar development project:
•	 List of all chemicals, including cleaners, that will be used on the 

site whether to clean solar panels and equipment, or otherwise
•	 A copy of interconnection agreement with the utility company 

that operates the electrical grid where the installation is to be 
located

•	 Documentation by an acoustical engineer of the noise levels pro-
jected to be caused by the installation

•	 A plan for the provision of water needed for fire protection, as 
well as other fire control measures

Create Noise section

Signage section:
•	 Add: Freestanding signs are prohibited. Signs will be affixed 

to buildings or fencing and shall comply with Section 3.9, Sign 
Regulations.

•	 Remove: Educational signs providing information about solar 
photovoltaic panels and the benefits of renewable energy. 

(If applicable) Add to section on Applicability:
•	 No ground-mounted solar photovoltaic installation of any 

size shall be installed in violation of covenants created by a 
Homeowner’s Association, Condo Association, or other neighbor-
hood governing structure that applies to a grouping of parcels of 
residential land

Create Height section  

	 Map 10, on the following page, shows the suitable and unsuitable areas for imple-
menting future solar array projects. It was generated by using data from the previous maps 
on slope, wetlands, land use and zoning, local and state protected area, and environmen-
tal concerns. The areas in grey are indicating that placing solar development there would 
violate one or more of the criteria, and the areas in light yellow are indicating that placing 
solar development there would not violate any of the evaluations analyzed above and could 
be take into consideration as potential sites for future solar projects.
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Suitable Areas

  Unsuitable Areas

Map 10 Suitable and Unsuitable Sites
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Conclusion 
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Summary of Findings
We sought to answer our two 

research questions: what are in-
novative zoning bylaw criteria be-
ing utilized by other Massachusetts 
communities, and how might Athol 
utilize these, and how can Athol iden-
tify and prioritize ideal sites for so-
lar array development based on the 
various considerations expressed by 
the community? Our Field Project 
Team believes our list of recommen-
dations developed from our three 
research methods answer these 
questions. 

By drawing on almost one 
third of the towns in Massachu-
setts, we believe we have includ-
ed a majority of the innovative and 
exceptional techniques being used 
in Massachusetts to ensure respon-
sible solar development. Our rec-
ommended changes to Athol’s solar 
zoning bylaw were grouped into low, 
medium, and high priority areas. 
Recommended changes specifically 
target landscaping, screening, envi-
ronmental, and wildlife concerns as 
well as issues of visual impact such 
as scenic view disruption. By adopt-
ing the suggested changes, our team 
feels that many of Athol’s most sig-
nificant gaps in their current bylaw 
would be addressed and be better 
representing of the wishes of the 
town.

We also believe that the 
MCDM model we used for GIS anal-
ysis, combined with an appropriate 
community outreach effort by the 

town, would allow Athol to properly 
identify areas within the town that 
serve as opportunities for solar de-
velopment. Moreover, by utilizing 
the visualization tools and siting 
techniques presented in this report, 
Athol can address the environmen-
tal, social, physical, and visual con-
cerns of the community that comes 
with each new solar development.
Next Steps
	 Due to limitations in time 
and resources, there were areas of 
research our team was unable to 
further explore which would have 
been beneficial to the town’s plan-
ning and development. There were 
also other areas that were outside 
the scope of this report. Firstly, the 
limited research regarding impacts 
solar development has on the so-
cial, environmental, and economic 
aspects of rural or suburban towns 
is an area that is worthy of further 
inquiry as to inform our team of 
how to best balance between com-
munity interests to preserve the 
character of the town with growing 
investment in solar development 
in the region as a whole. Secondly, 
approaches that could help further 
expand and strengthen the town’s 
communication platforms to bring 
together more stakeholders was an 
area of research outside of our scope 
of work but would had been helpful 
to informing not just the team of the 
various positions and opinions citi-
zens have on solar development but 
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to other municipalities as they go 
through the process of developing, 
strengthening, and evaluating their 
solar bylaws. Additionally, our GIS 
and MCDM model has broader us-
ages and implications that could be 
applied to not just to solar devel-
opment but can also to conducting 
analysis for development regarding 
renewable energy overall.
	 What our team had learned 
throughout this process as well as the 
publication of this report would be a 
starting point for other researchers, 
planners, and policy-makers to use 
in support of encouraging respon-
sible solar development that take 
into account the needs and desires 
of community members, economic 
development, and local community 
growth.

also to informing the Planning Board 
of the desires of community mem-
bers and their vision for how they 
would like their town to be planned 
for. 

Thirdly, as we had mentioned 
previously, our GIS analysis and 
mapping could have incorporated 
more data inputs and more factors 
in order to generate a more in-depth 
framework for determining solar 
siting requirements, which is an 
area in need of additional research 
and discussion. Lastly, through our 
research, our team had noticed that 
state incentives, particularly regard-
ing the state’s SMART program, of-
ten do not take into consideration 
municipalities’ concerns and specif-
ic circumstances as they relate to the 
growing renewable energy move-
ment. It would be an area worthy of 
further inquiry for our team to look 
into the designing of such state in-
centives and where there are areas 
for improvements to occur so that 
these programs can be opportuni-
ties where greater local community 
growth can take place.

Broader Implications
Our Field Project Team aimed 

to help the Town of Athol develop a 
comprehensive and sensitive solar 
zoning bylaw that allow the com-
munity to better meet its goals. We 
hope that these recommendations 
will be seriously considered and 
eventually integrated into the town’s 
solar zoning bylaw. We believe that 
our analysis could be beneficial not 
just to the Town of Athol but also 
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Glossary
This glossary is comprised of words, phrases, and other key terms that are important to 
define when trying to understand the scope of our research. 

1.	 Abutter

a.	 A land owner whose property is adjacent to a proposed or active develop-
ment.

2.	 Appurtenant Structure

a.	 Any structure separate from the main building. For example a detached ga-
rage is an appurtenant structure to a house.

3.	 Brown Field or Brownfield

a.	 A site for potential development that has previously had some form of devel-
opment on it. Usually refers to sites that have either real or perceived forms 
of environmental contamination from past development

4.	 Buffer

a.	 A boarder of a set width created around an area of interest with the express 
purpose of protecting that area from negative effects.

5.	 Captive Markets

a.	 A business market where consumers have no choice, or extremely limited, 
over their provider of a service. This gives the provider undue market power 
and the ability to set their own rates.

6.	 Core habitat

a.	 Core habitat is critical to the long-term persistence of rare species and other 
Species of Conservation Concern, as well as a wide diversity of natural com-
munities and intact ecosystems across the Commonwealth.

7.	 Critical habitats

a.	 Defined by the U.S. Fish & Wildlife Service Endangered Species Program, crit-
ical habitat areas are specific geographic areas that contain features essential 
to the conservation of an endangered or threatened species and that may 
require special management and protection.

8.	 Critical Natural Landscape

a.	 Critical Natural Landscape provides habitat for wide-ranging native species, 
support intact ecological processes, maintain connectivity among habitats, 
and enhance ecological resilience.

9.	 Digital Surface Model (DSM)

a.	 In a LiDAR system, pulses of light travel to the ground. When the pulse of light 
bounces off its target and returns to the sensor, it gives the range (a variable 
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distance) to the Earth. In the end, LiDAR delivers a massive point cloud filled 
of varying elevation values. But height can come from the top of buildings, 
tree canopy, power lines and other features. A DSM captures the natural and 
built features on the Earth’s surface.

10.	Development Agreements

a.	 A voluntary contract between a municipality and either a landowner and a 
developer that details the obligations between both parties and how a specif-
ic area of land is to be developed. 

11.	Fencing

a.	 The construction of fences in order to properly screen a development area to 
minimize its visual impact on the surrounding area.

12.	Forest Core

a.	 Defined by MassGIS, Forest Core identifies large, intact forests that are least 
impacted by roads and development, providing critical habitat for numerous 
woodland species. 

13.	GIS (Geographic Information Systems/Science)

a.	 A branch of data analysis rooted in the science of Geography which allows for 
the analysis and mapping of data over space. It can also refer to the specific 
software used in this type of analysis.

14.	Green Field or Greenfield

a.	 A site for potential development that has had no previous development

15.	Landscape Blocks

a.	 Landscape Blocks are large areas of intact natural vegetation, consisting 
of contiguous forests, wetlands, rivers, lakes, and ponds, as well as coastal 
habitats such as barrier beaches and salt marshes. Pastures and power-line 
rights-of-way, which are less intensively altered than most developed areas, 
were also included since they provide habitat and connectivity for many spe-
cies. 

16.	Large Ground-Mounted Solar Array 

a.	 Solar energy systems that are mounted to the ground instead of rooftops 
or other pre-existing structures. What constitutes a large array is subject to 
interpretation with some municipalities defining size based on power gener-
ated and others basing it on the land area the array occupies.

17.	LiDAR

a.	 A surveying method that measures distance to a target by illuminating the 
target with pulsed laser light and measuring the reflected pulses with a sen-
sor.

18.	NIMBY and NIMBYism

a.	 Not In My BackYard, refers to citizens who object to specific developments 
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when that development will affect them but would not object to this same 
development somewhere else. NIMBY refers to individual citizens and NIM-
BYism refers to the view point overall.

19.	Raster

a.	 In its simplest form, a raster consists of a matrix of cells (or pixels) organized 
into rows and columns (or a grid) where each cell contains a value represent-
ing information, such as temperature. Rasters are digital aerial photographs, 
imagery from satellites, digital pictures, or even scanned maps.

20.	Screening

a.	 Refers to vegetation, fences, berms, and other objects and landscaping meth-
ods that remove an installation from view of public roads, public ways, abut-
ting properties, residential buildings, or other significant districts. 

21.	Setback

a.	 A regulation that moves development a set distance back from property lines 
or other areas of interest to mitigate negative effects.

22.	Site Plan Review

a.	 A step of the local government review where the possible impacts and final 
design of a development is assessed and reviewed in order to arrive at final 
design meets all requirements laid out by the municipality in their zoning.

23.	Solar Energy 

a.	 Energy created by harnessing the heat energy of the sun and converting it 
into electricity.

24.	Solar Photovoltaic Array 

a.	 Solar energy systems that use conductive materials to convert heat energy 
from the sun into electricity directly.

25.	Special Permit Granting Authority 

a.	 Special Permit Granting Authority includes the board of selectmen, city coun-
cil, board of appeals, planning board, or zoning administrators as designated 
by zoning ordinance or bylaw for the issuance of special permits.

26.	Special Permit

a.	 Land uses that are allowed within a specific zoning district that are not by-
right. These uses require a detailed government review before a permit is 
issued.

27.	Species of Conservation Concern

a.	 Dataset in MassGIS, Oliver on the combined footprint of all species listed 
under the Massachusetts Endangered Species Act with all non-listed species 
present in the State Wildlife Action Plan. Individual species information is not 
identified in this data. 
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28.	The Priority Natural Communities

a.	 Dataset consists of various communities with biodiversity conservation 
interest in the state of Massachusetts. The data is based on records of natu-
ral communities maintained in the Natural Heritage & Endangered Species 
Program (NHESP) database that classify and delineate natural communities 
by analyzing their respective landscape data.

29.	Viewshed

a.	 The geographical area that is visible from a certain point, includes all areas 
that is within line of sight. Areas that are either beyond the horizon or ob-
structed by other objects are not included in the viewshed.

30.	Wetlands Delineation

a.	 A thorough investigation of a development area to determine exactly where 
wetlands are present. The final product of a delineation is a map of wetland 
areas with the appropriate buffers.

31.	Wetlands

a.	 Defined by the EPA as “an area where water covers the soil or is present at or 
near the surface.” There are various types of wetlands, but all wetlands are 
protected at the federal level by the EPA. Wetlands are also protected at the 
state level in Massachusetts by the Department of Environmental Protection 
and the Department of Ecological Restoration.

32.	Zoning Bylaw

a.	 A local ordinance or regulation made specifically to control the use of land as 
part of a towns zoning code.

33.	Zoning By-right

a.	 A by-right use is a land use that is allowed within a specific zoning district 
without the need of detailed government review before a permit is issued. 
These land uses are said to be “zoned by-right.

34.	Zoning

a.	 A series of regulations implemented by a municipality to control the land 
use within that municipality. Zoning will generally divide a municipality into 
specialized districts that each have specific land uses they allow
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Interview Materials
Interview Protocol
Solar Developers

1.	 Can you briefly state:
a.	 Your name and position?

i.	 How long have you served in that capacity?
b.	 Which projects in Athol were you involved with?

i.	 Can you describe that experience?
2.	 Can you describe if there were any impacts of solar development on the local econo-

my? 
a.	 What payments does the municipality receive, if any?

3.	 Has your firm conducted any additional community outreach outside of the normal 
public hearing process?

a.	 If so, what were the results?
b.	 What would you say is the most common concern about solar development 

among members of the public?
4.	 What makes an ideal site for solar development, beyond raw physical properties?

a.	 Do you review towns’ bylaws before selecting a site or does selecting an ap-
propriate site come first? 

i.	 What does your process for site selection look like? What are the 
steps?

b.	 When picking between multiple projects, does having a successful project, or 
at least one with minimal complications from the community, make you more 
likely to pursue additional future projects in that community? 

i.	 Even if that site is less desirable from a physical standpoint? 
5.	 What is your firm’s standard procedure for a solar array proposal?

a.	 Is there any work or communication done with the town before you officially 
submit a proposal, or does the process begin with that submission?

6.	 Are abutters’ concerns to your proposed projects often what you expected them to 
be?

a.	 How do you work to address abutters’ concerns?
b.	 How often do abutters have concerns or are those usually concerns you’ve 

seen before?
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7.	 Is there or has there been conflicts between community interests with your firm’s 
business interests?

a.	 Is there a specific process for balancing those conflicts or does your firm han-
dle them on a more case by case basis?

b.	 What actions does your firm take, if any, to get community input while plan-
ning for the solar projects? 

c.	 Have you noticed a common concern among community members between 
different projects? If so, what was it? 

8.	 What is your experience working with National Gird?
a.	 How would you describe your relationship working for them?
b.	 Has the National Grid’s capacity constraints in Athol affected your project in 

the area?
9.	 What solar project have you worked on was the most effective?

a.	 What made this site more effective?
b.	 How could these factors be implemented in other sites?

10.	What solar project have you worked on was the least effective?
a.	 What made this site ineffective?
b.	 What have you learned from this site?

11.	Briefly describe your thoughts on the state’s SMART program?
a.	 Do you feel this program improves on the renewable portfolio standard or 

worsens the state’s renewable energy program?
b.	 Would you support changes to have solar array development more favorable 

for brownfields and previously developed properties versus greenfield sites?  
As well as parking lot canopy solar arrays?  

12.	Currently the state in Title VII, Chapter 40A, Section 3 requires that “No zoning 
ordinance or by-law shall prohibit or unreasonably regulate the installation of solar 
energy systems or the building of structures that facilitate the collection of solar 
energy, except where necessary to protect the public health, safety or welfare.” What 
regulations do you think a solar bylaw could impose before they become “unreason-
able”?

a.	 Do you think any regulations on solar energy should be considered necessary 
to protected health, safety, and welfare?

13.	How you think the implementation of solar farms would influence the biodiversity? 
How can we   minimize the negative impact?

14.	Is there anything we haven’t asked about that you think we should? 
a.	 (Alternatively) Is there anything you think we should know that we haven’t 

asked about?
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Interview Protocol
Municipal Contacts

1.	 Can you briefly state:
a.	 Your name and position?

i.	 How long have you served the community?
b.	 What is your experience with solar development?

i.	 Which projects were you involved in in your community? 
2.	 Can you describe the local economy in your community? 

a.	 What are the major business contributors to the local economy? 
b.	 How has solar development affected the local economy?
c.	 Has the development of solar energy in your community brought permanent 

jobs to the area?
i.	 Do you think creating a job training program related to solar energy 

would be beneficial to the town?
3.	 To the best of your knowledge, has any local outreach been done by your town to 

assess residents’ opinion of solar development?
a.	 If so, when was it conducted and what were its results?
b.	 What would you say is the most common concern among members of the 

public?
4.	 What is the standard procedure for a solar array proposal?

a.	 How many citizens usually show up to a public hearing about a solar array?
i.	 Is this more or less than public hearings on other subjects?

b.	 Is there any work or communication done with developers before they offi-
cially submit a proposal, or does the process begin with that submission?

5.	 What are your current personal views on solar development?
a.	 Have your views on commercial solar arrays change since development in the 

town?
i.	 If so, how?

1.	 Either from concerns of abutters or your own reviews?
2.	 Which project(s) affected your views?

6.	 What is your long-term vision for solar development in your community?
a.	 How is this vision affected by the power limits of National Grid’s substation?
b.	 Has regionality played any part in shaping your vision? 

i.	 How do you think solar energy will continue to develop in the region?
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7.	 Which site in your community do you think was the most effective?
a.	 What made this site more effective?
b.	 How could these factors be implemented in other sites?

8.	 Which site in your community do you think was the least effective?
a.	 What made this site ineffective?
b.	 What have you learned from this site?

9.	 Briefly describe your thoughts on the state’s SMART program?
a.	 Do you feel this program improves the renewable portfolio standard or wors-

ens the state’s renewable energy program?
10.	What do you feel is the biggest challenge to improve siting: local zoning or state 

credit program structure?  Or are both equally challenging?
11.	Currently, the state in Title VII, Chapter 40A, Section 3 requires that “No zoning 

ordinance or by-law shall prohibit or unreasonably regulate the installation of solar 
energy systems or the building of structures that facilitate the collection of solar 
energy, except where necessary to protect the public health, safety or welfare.” What 
regulations do you think a solar bylaw could impose before they become “unreason-
able”?

a.	 Do you think any regulations on solar energy should be considered necessary 
to protected health, safety, and welfare?

12.	Is there anything we haven’t asked about that you think we should? 
a.	 (Alternatively) Is there anything you think we should know that we haven’t 

asked about?
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Interview Protocol
Town of Athol Board of Planning and Community Development

1.	 Can you briefly state:
a.	 Your name and position?

i.	 How long have you served on the board?
b.	 Past experience with solar development?

i.	 Which projects were you involved in in Athol?
2.	 Can you describe the local economy in this community? 

a.	 What are the major business contributors to the local economy? 
b.	 How has solar development affected the local economy?
c.	 Has the development of solar energy in Athol brought permanent jobs to the 

area?
i.	 Do you think creating a job training program related to solar energy 

would be beneficial to the town?
3.	 To the best of your knowledge, has any local outreach been done by the town to as-

sess the opinion of Athol’s citizens to solar development?
a.	 If so, when was it conducted and what were its results?
b.	 What would you say is the most common concern among members of the 

public?
4.	 What is the standard procedure for a solar array proposal?

a.	 How many citizens usually show up to a public hearing about a solar array 
project?

i.	 Is this more or less than public hearings on other subjects?
b.	 Is there any work done with developers before they officially submit a site 

plan proposal, or does the process begin with that submission?
5.	 What are your current personal views on solar development?

a.	 Have your views on commercial solar arrays change since the Town experi-
enced growing solar development?

i.	 If so, how?
b.	 Has any project that has come before the Board changed the way you view 

solar array projects?
i.	 Either from concerns from abutters or your own review of the propos-

al?
ii.	 If so, which project affected your views?

6.	 What are your long-term visions for solar development in Athol?
a.	 Is this vision affected by the power limits of National Grid’s substation?



82

b.	 Has regionality played any part in shaping your vision? 
i.	 How do you think solar energy will continue to develop in the region?

7.	 Which project site in Athol do you think was the most effective?
a.	 What made this site more effective?
b.	 How could these factors be implemented in other sites?

8.	 Which project site in Athol do you think was the least effective?
a.	 What made this site ineffective?
b.	 What have you learned from this site?

9.	 Briefly describe your thoughts on the state’s SMART program?
a.	 Do you feel this program improves on the renewable portfolio standard or 

worsens the state’s renewable energy program?
10.	What do you feel is the biggest challenge to improve siting: local zoning or state 

credit program structure?  Or are both equally challenging?
11.	Currently, the state in Title VII, Chapter 40A, Section 3 requires that “No zoning 

ordinance or by-law shall prohibit or unreasonably regulate the installation of solar 
energy systems or the building of structures that facilitate the collection of solar 
energy, except where necessary to protect the public health, safety or welfare.” What 
regulations do you think a solar bylaw could impose before they become “unreason-
able”?

a.	 Do you think any regulations on solar energy should be considered necessary 
in order to protect health, safety, and welfare?

b.	 Tourism is said to be important to the local economy of the town. Do you 
think that protections designed to ensure continuous tourism should qualify 
as protecting the town’s welfare?

12.	Currently, the Athol solar zoning bylaw reads “Subject to the requirements of this by-
law, ground-mounted solar photovoltaic installations shall be permitted in all zoning 
districts.” Should solar zoning be limited in certain zoning districts?

a.	 Would limiting solar development in specific districts be seen by the state as 
unreasonable regulations?

b.	 What are your thoughts on planning for future solar development by impos-
ing overlay districts based on community interests, environmental concerns, 
and the physical requirements of solar developments?

13.	In our conversations with Eric and Dave, we have heard that rural character is im-
portant to Athol but, while reviewing the town’s bylaw, we struggled with defining 
the term. So, how would you define Athol’s Rural Character?

a.	 How is this rural character important to the town?
14.	Is there anything we haven’t asked about that you think we should? 

a.	 (Alternatively) Is there anything you think we should know that we haven’t 
asked about?
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Interview Protocol
Abutters, Landowners, and Concerned Citizens

1.	 Can you briefly state:
a.	 Your name and previous experience(s) with solar development?
b.	 Which projects in your community were you involved with?

i.	 Can you describe that experience?
2.	 Can you describe the local economy in your community? 

a.	 What are the major business contributors to the local economy? 
b.	 How has solar development affected the local economy?
c.	 Has the development of solar energy in your community brought perma-

nent jobs to the area?
i.	 Do you think creating a job training program related to solar ener-

gy would be beneficial to the community?

3.	 Were you aware of the local zoning requirements regarding solar development?
4.	 Have you been involved directly in support or in opposition of any specific solar 

projects in your community? 
5.	 Have you ever been contacted as part of community outreach by either the mu-

nicipality or the solar developer?
a.	 If so, please describe the experience?
b.	 Have you ever attended a public meeting or hearing about solar develop-

ment?
c.	 What would you say is the most common concern about solar develop-

ment among members of the public?
6.	 What were/are your concerns about solar development as it relates to you or 

your land?
a.	 What concerns you the most? The least?
b.	 Do you conduct research on the impacts of solar development? If so, how?
c.	 Which solar sites affected you the most?

i.	 Were there any unexpected consequences?
d.	 If you could do the process over again, what would you want to happen?

7.	 Do you think there is a conflict between community interests and business inter-
ests?

a.	 If yes, how should community interests and business interests be bal-
anced?

i.	 What should the process of balancing these interests look like?
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8.	 What is the most effective solar project that you have experience with?
a.	 What made this site effective?
b.	 How could these factors be implemented in other sites?

9.	 What is the least effective solar project that you have experience with?
a.	 What made this site ineffective?
b.	 What have you learned from this site?

10.	What qualifies as an effective or successful solar site to you?
a.	 Besides high power generation and low cost, what else should be used to 

measure the effectiveness of a solar project?
11.	Do you feel your concerns were properly addressed by both the municipality and the 

solar developers? 
a.	 If not, what improvements could be made here?

12.	What changes would you like to see to the solar siting process?
13.	(Optional) Are you familiar with the state’s SMART program or the renewable port-

folio standard? 
a.	 If so, can you briefly describe your thoughts on the state’s SMART program?
b.	 Do you feel this program improves on the renewable portfolio standard or 

worsens the state’s renewable energy program?
c.	 Would you support changes to have solar development more favorable for 

brownfields (define) and other previously developed properties versus 
greenfield (define) sites? As well as parking lot canopy solar arrays?  

14.	(Optional) Currently, the state in Title VII, Chapter 40A, Section 3 requires that “No 
zoning ordinance or by-law shall prohibit or unreasonably regulate the installation 
of solar energy systems or the building of structures that facilitate the collection of 
solar energy, except where necessary to protect the public health, safety or welfare.” 
What regulations do you think a solar bylaw could impose before they become “un-
reasonable”?

a.	 Do you think any regulations on solar energy should be considered necessary 
to protected health, safety, and welfare?

15.	(If the interviewee is from Athol) In our conversations with the Board of Planning 
and Community Development, we have heard that rural character is important to 
Athol. However, while reviewing the town’s bylaw, struggled with defining the term. 
How would you define Athol’s rural character?

a.	 How is this rural character important to the town?
16.	Is there anything we haven’t asked about that you think we should? 

a.	 (Alternatively) Is there anything you think we should know that we haven’t 
asked about?
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•	 Town of Acton Solar Bylaw (December 2018)
•	 Town of Adams Solar Bylaw (June 18, 2018)
•	 Town of Alford Solar Bylaw (July 16, 2002)
•	 Town of Ashburnham Solar Bylaw (May 6, 2014)
•	 Town of Ashfield Solar Bylaw (September 29, 2011)
•	 Town of Auburn Solar Bylaw (October 23, 2018)
•	 Town of Ayer Solar Bylaw (October 22, 2018)
•	 Town of Barre Solar Bylaw (June 20, 2017)
•	 Town of Becket Solar Bylaw (January 19, 2016)
•	 Town of Belchertown Solar Bylaw (May 14, 2018)
•	 Town of Berlin Solar Bylaw (January 16, 2019)
•	 Town of Bernardston Solar bylaw (June 6, 2018)
•	 Town of Blackstone Solar Bylaw (May 27, 2008)
•	 Town of Blandford Solar Bylaw (June 27, 2018)
•	 Town of Boylston Solar Bylaw (May 7, 2018)
•	 Town of Brimfield Solar Bylaw (May 2017)
•	 Town of Buckland Solar Bylaw (May 9, 2018)
•	 Town of Cheshire Solar Bylaw (November 12, 2015)
•	 Town of Chester Solar Bylaw (September 26, 2011)
•	 Town of Chesterfield Solar Bylaw (January 31, 2012)
•	 Town of Colrain Solar Bylaw (May 8, 2018)
•	 Town of Concord Solar Bylaw (2018)
•	 Town of Conway Solar Bylaw (October 30, 2017)
•	 Town of Dalton Solar Bylaw (May 2, 2016)
•	 Town of Deerfield  Solar Bylaw (April 30, 2018)
•	 Town of Dudley Solar Bylaw (October 29, 2018)
•	 Town of East Longmeadow Solar Bylaw (n..d.)
•	 Town of Egremont Solar Bylaw (May 5, 2015)
•	 Town of Erving Solar Bylaw (April 26, 2018)
•	 Town of Falmouth Solar Overlay District Bylaw (February 21, 2019)
•	 Town of Gill Solar Bylaw (April 2012)
•	 Town of Goshen Solar Bylaw (March 10, 2018)
•	 Town of Granby Solar Bylaw (March 10, 2014)

List of Bylaws Reviewed
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•	 Town of Granville Solar Bylaw (May 2016)
•	 Town of Great Barrington Solar Bylaw (May 1, 2017)
•	 Town of Greenfield Solar Bylaw (March 20, 2019)
•	 Town of Hadley Solar Bylaw (May 3, 2018)
•	 Town of Hampden Solar Bylaw (October 24, 2016)
•	 Town of Hardwick Solar Bylaw (June 16, 2018)
•	 Town of Heath Solar Bylaw (May 11, 2013)
•	 Town of Hinsdale Solar Bylaw (April 2011)
•	 Town of Hubbardston Solar Bylaw (June 5, 2018)
•	 Town of Huntington Solar Bylaw (May 26,  2015)
•	 Town of Leicester Solar Bylaw (October 30, 2018)
•	 Town of Leverett Solar Bylaw (April 2017)
•	 Town of Longmeadow Solar Bylaw (November 7, 2017)
•	 Town of Ludlow Solar Bylaw (October 1, 2018)
•	 Town of Lunenburg Solar Bylaw (November 30, 2018)
•	 Town of Middlefield Solar Bylaw (April 4, 2018)
•	 Town of Milford Solar Bylaw (October 15, 2018)
•	 Town of Millbury Solar Bylaw (May 1, 2018)
•	 Town of Millville Solar Bylaw (May 14, 2018)
•	 Town of Monson Solar Bylaw (2013)
•	 Town of Montague Solar Bylaw (February 19, 2019)
•	 Town of Monterey Solar Bylaw (May 6, 2017)
•	 Town of New Braintree Solar Bylaw (2010)
•	 Town of New Marlborough Solar Bylaw (May 7, 2018)
•	 Town of New Salem Solar Bylaw (December 3, 2012)
•	 Town of North Brookfield Solar Bylaw (May 11, 2018)
•	 Town of Northbridge Solar Bylaw (May 1, 2018)
•	 Town of Northfield Solar Bylaw (August 24, 2017)
•	 Town of Oakham Solar Bylaw (August 26, 2008)
•	 Town of Orange Solar Bylaw Draft
•	 Town of Paxton Solar Bylaw (May 1, 2018)
•	 Town of Pelham Solar Bylaw (2018)
•	 Town of Petersham Solar Bylaw (June 4, 2018)
•	 Town of Phillipston Solar Bylaw (May 9, 2018)
•	 Town of Plainfield Solar Bylaw (July 22,  2016)
•	 Town of Raynham Solar Bylaw (n.d.)
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•	 Town of Richmond Solar Bylaw (October 30, 2018)
•	 Town of Rowe Solar Bylaw (n.d.)
•	 Town of Royalston Solar Bylaw (April 10, 2015)
•	 Town of Sandisfield Solar Bylaw (May 16, 2009)
•	 Town of Sheffield Solar Bylaw (June 2018)
•	 Town of Shelburne Solar Bylaw (May 1, 2018)
•	 Town of Shirley Solar Bylaw (May 14, 2018)
•	 Town of Shrewsbury Solar Bylaw (October 22, 2018)
•	 Town of Shutesbury Solar Bylaw (May 5, 2018)
•	 Town of South Hadley Solar Bylaw (n.d.)
•	 Town of Southampton Solar Bylaw (December 31,  2014)
•	 Town of Southborough Solar Bylaw (May 22 , 2018)
•	 Town of Southwick Solar Bylaw (May 15, 2018)
•	 Town of Spencer Solar Bylaw (November 16, 2017)
•	 Town of Stockbridge Solar Bylaw (September 24, 2018)
•	 Town of Sturbridge Solar Bylaw (October 29, 2017)
•	 Town of Sunderland Solar Bylaw (April 2017)
•	 Town of Sutton Solar Bylaw and Solar Overlay District Bylaw (October 16, 2017)
•	 Town of Tyringham Solar Bylaw (August 2017)
•	 Town of Upton Solar Bylaw (2017)
•	 Town of Wales Solar Bylaw (January 30, 2019)
•	 Town of Ware Solar Bylaw (November 13, 2017)
•	 Town of Warren Solar Bylaw (May 8,2018)
•	 Town of Warwick Solar Bylaw (September 22,  2014)
•	 Town of Webster Solar Bylaw (June 25, 2018)
•	 Town of Wendell Solar Bylaw (May 2016)
•	 Town of Westborough Solar Bylaw (March 18, 2017)
•	 Town of Westhampton Solar Bylaw (May 2018)
•	 Town of Westminster Solar Bylaw (November 27, 2018)
•	 Town of Whately Solar Bylaw (June 4, 2018)
•	 Town of Wilbraham Solar Bylaw (August 2018)
•	 Town of Williamsburg Solar Bylaw (July 15, 2016)
•	 Town of Winchendon Solar Bylaw (May 15, 2017)
•	 Town of Windsor Solar Bylaw (August 7, 2018)
•	 Town of Worthington Solar Bylaw (May 6, 2017)
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Model Bylaw
3.24 Ground-Mounted Solar Photovoltaic Installations

3.24.1 Purpose and Intent

The purpose and intent of this bylaw is to provide standards for the place-
ment, design, construction, operation, monitoring, modification and removal of 
ground-mounted solar photovoltaic installations which address public safety, mini-
mize impacts on scenic, natural and historic resources, and, in the case of large-scale 
commercial installations, to provide adequate financial assurance for the eventual 
decommissioning of such installations.1 

The provisions set forth in this section shall apply to the construction, operation, 
maintenance and/or repair, and environmental effects of ground-mounted solar 
photovoltaic installations.2

This bylaw aims to balance the rights of landowners to use their land with the 
corresponding right of abutting and neighboring landowners to live without undue 
disturbance from noise, traffic, lighting, signage, smoke, fumes, dust, odor, glare, or 
stormwater runoff.3

To maintain the character of the Town of Athol as a small New England village, this 
bylaw aims to retain the natural beauty, aesthetic appeal, historic value and scenic 
attraction of the Town for both residents and tourists.4

3.24.2 Applicability 

The Planning Board shall permit no building or use that is injurious, noxious, offen-
sive, or detrimental to the surrounding neighborhood.5 

Installations shall not create a nuisance which is discernible from other properties 
by virtue of noise, vibration, smoke, dust, odors, heat, glare, unsightliness or other 
nuisances as determined by the Planning Board.6 w

1	  Towns that share similar purpose and intent section: Adams, Athol, Ayer, Barre, Boylston, 
Concord, Falmouth, Great Barrington, Lunenburg, Monterey, New Marlborough, Sandisfield, 
Sheffield, Shirley, Stockbridge, and Windsor
2	  Town of Athol Solar Bylaw
3	  Referenced Town of Pelham
4	  Referenced Town of Warwick
5	  Referenced Town of Boylston
6	  Referenced Town of Richmond and Southborough
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This bylaw does not pertain to solar photovoltaic panels installed on residential, in-
dustrial or commercial structures. Those installations are subject to the State Build-
ing Code.7

This bylaw applies to ground-mounted solar photovoltaic installations greater than 
5,000 gross square feet proposed to be constructed after the effective date of this 
bylaw and subject to the requirements of this bylaw, large-scale ground-mounted 
solar photovoltaic installations may be permitted in all Zoning Districts subject to a 
Special Permit from the Athol Board of Planning and Community Development, pur-
suant to meeting the Special Permit Criteria and Procedures below.8

This bylaw also pertains to physical modifications that materially alter the type, con-
figuration, or size of these installations or related equipment.9

Installations must be issued a Special Permit by the Planning Board prior to con-
struction, installation or modification as provided in this section.10

Installations are prohibited on hilltops and ridge lines, as well as any hillsides where 
they will be visible when completed from any public ways or neighboring properties, 
or could be considered to alter the scenic beauty of the hillside.11 

3.24.3 Special Permit Granting Authority (SPGA)

The Board of Planning and Community Development shall be the Special Permit 
Granting Authority for ground-mounted solar photovoltaic installations. In addition 
to the findings required in Section 1.2.6.2, the Special Permit Granting Authority 
must also find that the proposal does not contravene the purposes of this section. 
Ground-mounted solar photovoltaic Special Permit applications shall be filed in 
accordance with the Board of Planning and Community Development Filing Require-
ments & Fees.”12

The Planning Board may impose any additional conditions upon its granting of site 
plan review approval deemed necessary to achieve the purpose of this bylaw.13

3.24.4 Definitions

Solar array 

Large scale ground mounted solar array

Zoning Bylaw

7	  Town of Athol
8	  Town of Athol
9	  Town of Athol
10	  Referenced Town of Sunderland
11	  Referenced Town of Bernardston
12	  Town of Athol
13	  Referenced Town of Westminster
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Planning Board 

Special Permit Granting Authority 

Setback

Buffer 

Screening

3.24.5 General Requirements 

The following requirements shall apply to all ground-mounted solar photovoltaic 
installations.

3.24.5.1 Compliance with Laws, Bylaws, and Regulations

The construction and operation of all ground-mounted solar photovoltaic 
installations shall be consistent with all applicable local, state and federal 
requirements, including but not limited to all applicable safety, construc-
tion, electrical, and communications requirements. All buildings and fixtures 
forming part of a ground-mounted solar photovoltaic installation shall be 
constructed in accordance with the State Building Code.14

Pre-Application Conference: The applicant is required to meet with the plan-
ning staff to conduct a pre-application session to discuss the project, process, 
waivers, and submittal requirements and proposed management practices 
for siting, construction, screening, reducing the visual contrast, operation 
and maintenance of the installation.15 The applicant shall pay the cost of 
providing notice of the public meeting to consider the proposed development 
agreement. 

3.24.5.2 Building Permit and Building Inspection

No ground-mounted solar photovoltaic installation shall be constructed, in-
stalled or modified as provided in this section without first obtaining a build-
ing permit.16

3.24.5.3 Fees 

The application for a building permit for a ground-mounted solar photovolta-
ic installation must be accompanied by the fee required for a building per-
mit.17

14	  Town of Athol
15	  Referenced Town of Shelburne
16	  Town of Athol
17	  Town of Athol
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3.24.5.4 Site Plan Review Process and Requirements

All ground-mounted solar photovoltaic installations shall undergo site plan 
review by the Permit Granting Authority prior to construction, installation or 
modification as provided in this section as well as section 3.17.13, MCOD Site 
Plan Review and section 3.18, Site Plan Review, as applicable.18

3.24.5.4.1 General 

All plans and maps shall be prepared, stamped, and signed by a Professional 
Engineer and Landscape Architect licensed to practice in the Commonwealth 
of Massachusetts.19

1.1.1.1.2	 Required Documents

A.	 A Site Plan showing: 

a.	 Name, address, phone number and signature of the appli-
cant, as well as all co-proponents or property owners, if 
any;

b.	 The name, contact information and signature of any agents 
representing the applicant;

c.	 Name, address, and contact information for proposed sys-
tem installer;

d.	 Blueprints or drawings of the solar photovoltaic installation 
signed by a Professional Engineer licensed to practice in the 
Commonwealth of Massachusetts showing the proposed 
layout of the system and any potential shading from nearby 
structures; 

e.	 Property lines and physical features for the project site 
including:

i.	 Map of adjacent properties and land uses.20

ii.	 Location of all existing trail networks and woods 
roads in the project area.21

iii.	 Location of all existing and proposed roads by which 
construction materials and equipment will be deliv-
ered to site.22

18	  Town of Athol
19	  Town of Athol
20	  Referenced Town of Greenfield
21	  Referenced Town of Greenfield
22	  Referenced Towns of Cheshire, East Longmeadow, New Marlborough, and Spencer
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iv.	 Location, footprint, height and use of all existing and 
proposed buildings or structures, including boundar-
ies, walkways, service areas, parking spaces, loading 
areas, fences and screening.23

f.	 One or three line electrical diagram detailing the solar pho-
tovoltaic installation, associated components, and electrical 
interconnection methods, with all National Electrical Code 
compliant disconnects and overcurrent devices;

g.	 Documentation of the major system components to be used, 
including the PV panels, mounting system, and inverter;

h.	 Locations of Permanently Protected Open Space, Priority 
Habitat Areas, Floodplains, Wetlands, and BioMap2 Critical 
Natural Landscape Core Habitat24; 

i.	 The location of on-site wetlands and other areas subject to 
control under the Massachusetts Wetlands Protection Act, 
Chapter 131 of Section 40 in Massachusetts General Law 
including regulatory buffer zones or setbacks from resource 
areas. On-site resources shall be flagged and surveyed by 
qualified professionals25; and, 

j.	 Sight line representation: A sight line representation shall 
be conducted by a Professional Landscape Architect drawing 
from any portion of public road or public way within 300 
feet or within sight of the installation that would have the 
clearest view of the proposed facility, and from the closest 
side of each residential building (viewpoint) within 300 feet 
or in sight of the most visible point of the installation. Each 
sight line shall be depicted both in a site plan and elevation 
drawings. The sight lines must include all intervening trees, 
buildings and other applicable objects.26 

B.	 Site Control Plan. (see also section 3.24.7)

C.	 Zoning district designation for the parcel(s) of land comprising the 
project site (submission of a copy of a zoning map with the par-
cel(s) identified is suitable for this purpose).

23	  Town of Athol Site Plan Review Bylaw
24	  Referenced Towns of Alford, Blandford, Cheshire, Falmouth, Lunenburg, Monterey,  Paxton, 
Shirley, and Spencer
25	  Town of Athol Site Plan Review Bylaw
26	  Referenced Towns of Adams and Shirley
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D.	 List of all chemicals, including cleaners, that will be used on the 
site whether to clean solar panels and equipment, or otherwise.27

E.	 An Operation and Maintenance Plan. (see also section 3.24.8)

F.	 Proof of liability insurance at an amount approved by the Permit 
Granting Authority.

G.	 Description of financial surety. (see also section 3.24.15) 

H.	 Public Outreach Plan, including a project development timeline, 
how the project proponent will meet the required site plan review, 
and what are the notification procedures and otherwise to inform 
abutters and the community.28 At least one public meeting shall 
be held in Athol regarding the proposed development project and 
shall not exceed ninety (90) days before submitting the site plan 
review application.

I.	 Landscape Plan and Erosion and Sedimentation Control Plan 
signed by a Professional Landscape Architect licensed to prac-
tice in the Commonwealth of Massachusetts.29 (see also section 
3.24.9.9)

J.	 A glare analysis and proposed mitigation, if any, to minimize the 
impact of glare on affected properties.30 

K.	 Existing and proposed photographs from at least four perspectives 
specified by the SPGA, including from the nearest residential struc-
tures and of the area(s) that are most publicly visible, with techni-
cal explanation of how visualization was produced. Each sight line 
shall be illustrated in color photographs of what can currently be 
seen from any public way within 300 feet and/or within sight of 
the installation. Each of the existing condition photographs shall 
have the proposed installation superimposed on it to show what 
will be seen from public roads if the installation is built.31

L.	 A copy of interconnection agreement with the utility company that 
operates the electrical grid where the installation is to be located.32

M.	 Documentation by an acoustical engineer of the noise levels pro-
jected to be caused by the installation.33

27	  Referenced Town of Barre
28	  Referenced Towns of Alford, Falmouth, Granville, Oakham, Tyringham, Wales, and Windsor
29	  Referenced Towns of Adams, Chester, Buckland, New Braintree, and Webster
30	  Referenced Towns of Hardwick, North Brookfield, Sturbridge, and Warren
31	  Referenced Towns of Orange and Shirley
32	  Referenced Towns of Shewsbury and Spencer
33	  Referenced Towns of Spencer and Winchendon
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N.	 Locations of farmland soils, by type, and plans to protect, maintain, 
and/or restore those soils.34

O.	 Viewshed Analysis regarding the proposed large-scale solar photo-
voltaic installation and its relation to surrounding properties.35

P.	 Visual and Habitat Mitigation Plan. (see also section 3.24.10.4)

Q.	 Stormwater Management Plan. (see also section 3.24.9.7 )

R.	 Locations of all known, mapped or suspected Native American ar-
cheological sites or sites of Native American ceremonial activity.36 

3.24.6 Utility Notification37

No ground–mounted solar photovoltaic installation shall be constructed until evi-
dence has been given to the Permit Granting Authority that the utility company that 
operates the electrical grid where the installation is to be located has been informed 
of the solar photovoltaic installation applicant’s intent to install an interconnected 
customer-owned generator. Off-grid systems shall be exempt from this requirement.

3.24.7 Site Control38

An applicant shall be required to submit documentation which includes actual or 
prospective access and control of the project site to allow for construction and oper-
ation of the proposed solar photovoltaic installation.

3.24.8 Operation and Maintenance Plan39

An applicant shall be required to submit a plan for the operation and maintenance 
of the ground-mounted solar photovoltaic installation, which includes measures for 
maintaining safe access to the installation, storm water controls, as well as general 
procedures for operational maintenance of the installation.

3.24.9 Design Standards 

3.24.9.1 Dimension and Density Requirements 

3.24.9.1.1 Setbacks

For ground-mounted solar photovoltaic installations, front, side and 
rear setbacks must observe all yard requirements applicable to the 
principal structure as defined in Section 2.6, Intensity of Use Schedule, 
for all zoning districts. The Special Permit Granting Authority may 

34	  Referenced Town of Great Barrington
35	  Referenced Town of New Marlborough
36	  Referenced Town of Shutesbury
37	  Town of Athol
38	  Town of Athol
39	  Town of Athol
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increase these setbacks in these districts if they determine it to be 
appropriate based on project and site-specific considerations, such as 
solar array type, topography, tree cover, etc., to allow for consideration 
of factors that may mitigate glare and other impacts to abutters, e.g. 
topography, tree cover, solar array technology, etc., which may re-
duce visual impacts, or written consent of the affected abutter(s). For 
ground-mounted solar photovoltaic installations in all zoning districts, 
front, side, and rear setbacks are all required to be at least 75 feet. 

3.24.9.1.1 Appurtenant Structures40

All appurtenant structures to ground-mounted solar photovoltaic 
installations shall be subject to reasonable regulations concerning the 
bulk and height of structures, lot area, setbacks, open space, parking 
and building coverage requirements. All such appurtenant structures, 
including but not limited to, equipment shelters, storage facilities, 
transformers, and substations, shall be architecturally compatible 
with each other. Structures shall be screened from view by vegetation 
approved by the Special Permit Granting Authority and/or joined or 
clustered to avoid adverse visual impacts.

3.24.9.1.1 Height

The height of ground-mounted solar photovoltaic installations shall be 
determined by the Special Permit Granting Authority. 

Height of the gap between the ground and the bottom of the installa-
tion shall be designed to minimize impacts on wildlife movements. 

3.24.9.2 Fencing

Ground-mounted solar photovoltaic installations will be enclosed by fencing. 
Any fencing shall be designed to minimize impacts on wildlife movements 
and aesthetics. Accordingly, such fencing is to leave a gap between the ground 
and the bottom of the fencing, the height to be determined by the Special 
Permit Granting Authority. Further, such fencing is to be of a color and texture 
so as to blend into the background.41

Security fences will be installed no closer to the property line than the 
setback required for a principal building. The site and its fencing shall be 
screened by buffering vegetation from general view from the surrounding 
ground level.42

40	  Town of Athol
41	  Referenced Town of South Hadley
42	  Referenced Town of Montague
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3.24.9.3 Size/Acreage

Ground-mounted solar photovoltaic installations shall only be permitted on 
lots larger than 5 acres in all zoning districts.

3.24.9.4 Lighting

Lighting of solar photovoltaic installations shall be consistent with local, state 
and federal law.  Lighting of the solar electric installation shall be directed 
downward and shall incorporate full cut-off fixtures to reduce light pollu-
tion.43

In addition, such fixtures shall be “dark sky” compliant and meet Interna-
tional Dark Sky FSA certification requirements. The owner/operator shall be 
responsible for maintenance of lighting systems. Light source is completely 
shielded from direct view from neighboring properties or streets.44 Lighting 
shall not be kept on all night and will be shut off at a time determined by the 
Special Permit Granting Authority unless there is an emergency or is required 
for safety purposes.45

1.1.1.5	 Signage 

Freestanding signs are prohibited.  Signs will be affixed to buildings or fenc-
ing and shall comply with Section 3.9, Sign Regulations. The following signs 
shall be required: 

A.	 Those necessary to identify the owner, provide a 24-hour emergency con-
tact phone number, and warnings of any danger.

Solar photovoltaic installations shall not be used for displaying any advertis-
ing except for reasonable identification of the manufacturer or operator of 
the solar photovoltaic installation.46

3.24.9.6 Utility Connections

To the extent feasible, all network connections and power lines, to and from 
the facility, shall be placed underground.47 If underground placement is infea-
sible based on soil conditions, shape, and topography of the site, the utility 
provider shall require network connections and power lines be subject to 
section 3.24.10.4 (Visual Impact) guidelines.

43	  Town of Athol
44	  Referenced Town of Auburn
45	  Referenced Town of Buckland
46	  Town of Athol
47	  Referenced Town of Montague
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3.24.9.7 Design Siting Criteria for Agriculture of Existing Open Space 
Locations48

In consideration of approving ground-mounted solar photovoltaic installa-
tions on land that is in agricultural use, prime agricultural farmland, or other 
pervious open space locations, the Planning Board has developed the follow-
ing design criteria in siting such installations:

A.	 No removal of all field soils;

B.	 Existing leveled field areas left as is without disturbance;

C.	 Where soils need to be leveled and smoothed, such as filling potholes 
or leveling, this shall be done with minimal overall impact with all 
displaced soils returned to the areas affected;

D.	 ballasts, screw-type, or post driven pilings and other acceptable mini-
mal soil impact methods that do not require footings or other perma-
nent penetration of soils for mounting are required, unless the need 
for such can be demonstrated;

E.	 Any soil penetrations that may be required for providing system foun-
dations necessary for additional structural loading or for providing 
system trenching necessary for electrical routing shall be done with 
minimal soils disturbance, with any displaced soils to be temporary 
and recovered and returned after penetration and trenching work is 
completed; 

F.	 No concrete or asphalt in the mounting area other than ballasts or 
other code required surfaces, such as transformer or electric gear 
pads;

G.	 Address existing and potential soil and water resource concerns with-
in the Landscape Plan and Erosion and Sedimentation Plan to ensure 
the installation does not disturb an existing soil and water conser-
vation plan or to avoid creating a negative impact to soil and water 
conservation best management practices, such as stimulating erosion 
or water run-off conditions; 

H.	 Limited use of geotextile fabrics; and maintain vegetative cover to 
prevent soil erosion.

		  3.24.9.8 Land Clearing, Soil Erosion, and Habitat Impacts

The Massachusetts Department of Energy Resources strongly discourages 
locating solar photovoltaic installations on sites that would require exten-
sive tree cutting because of the important water management, cooling, and 

48	  Town of Athol
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climate benefits trees naturally possess.49 Therefore, clearing of natural 
vegetation shall be limited to what is absolutely necessary determined by 
the Planning Board, Conservation Commission, Department of Public Works, 
and the developer for the construction, operation and maintenance of the 
ground-mounted solar photovoltaic installation or otherwise prescribed by 
applicable laws, regulations, and bylaws. 

Installations shall be designed and constructed to protect and optimize the 
maintenance of wildlife corridors and trail networks. Where these paths 
may be impacted, plans are required to show alternative trail alignments and 
wildlife corridors to be constructed by the applicant, although no rights of 
public access may be established hereunder.50 The installation design shall 
minimize fragmentation of open space areas and shall avoid permanently 
protected open space. The installation shall also be located in a manner that 
does not have significant negative impacts on rare species in the vicinity.51

Applicant shall be required to submit a Landscape Plan and Erosion and Sedi-
mentation Control Plan signed by a Professional Landscape Architect licensed 
to practice in the Commonwealth of Massachusetts.52 The plan shall include: 

A.	 Proposed changes to the landscape of the site, grading, vegetation 
clearing and planting, exterior lighting, screening vegetation or 
structures;

B.	 The woody and herbaceous vegetative stabilization and manage-
ment techniques to be used within and adjacent to the stormwater 
impact area;

C.	 Temporary or permanent access roads;

D.	 Grading;

E.	 Exterior lighting and screening of structures; 

F.	 Type and location of vegetation proposed to screen the installation 
including appurtenant structures from public ways and adjacent 
properties.

		  3.24.9.9 Landscaping and Screening

Such plantings shall use native plants and a mix of deciduous and evergreen 
species and may be located within the setback area. The species mix and 
depth of screening shall be determined by the Planning Board during site 
plan review based on site specific conditions with existing natural vegetation 

49	  Referenced Town of Oakham
50	  Referenced Town of Hadley
51	  Town of Athol
52	  Referenced Towns of Adams, Chester, Buckland, New Braintree, and Webster
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being used to the greatest extent possible.53

Plants shall be placed in mixed groupings of varying length and width, be a 
mix of evergreen and deciduous species, and be planted at varying spacing 
from a minimum of three (3) feet to a maximum of fifteen (15) feet. The Tree 
Warden may impose or alter any condition within this section deemed neces-
sary to achieve the purpose of this bylaw.54 

Suggested Plant Species List55: 

A.	 Evergreen Trees: Fir, hemlock, larch, pine, spruce

B.	 Deciduous Trees: Aspen, basswood, birth, elm, hornbeam, locust, 
maple, oak, sycamore, willow

C.	 Shrubs: Alder, chokeberry, dogwood, elderberry, hawthorn, lilac, 
serviceberry, spicebush, sumac, viburnum, winterberry, witch-ha-
zel

3.24.10 Public Safety and Environmental Welfare Standards

3.24.10.1 Emergency Services 

The applicant shall provide a copy of the project summary, electrical sche-
matic, and site plan to the Fire Chief and Emergency Medical Services. The 
applicant shall cooperate with local emergency services in developing an 
emergency response plan.  All means of shutting down the solar photovoltaic 
installation shall be clearly marked in the plan. The applicant shall identify an 
official representative for public inquiries throughout the life of the installa-
tion.

A plan will be drawn up for the provision of water needed for fire protection, 
as well as other fire control measures.56

3.24.10.2 Hazardous Materials 

No hazardous materials or waste shall be discharged on the site of any 
ground-mounted solar photovoltaic installation. If any hazardous materials 
or wastes are to be used on site, there shall be provisions for full containment 
of such materials or waste.57

53	  Town of Athol
54	  Referenced Town of Ashfield
55	  Referenced Town of Ashfield
56	  Referenced Towns of Brimfield and Lunenburg
57	  Town of Athol Wireless Telecommunication Facilities Bylaw
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A.	 No pesticides or defoliants may be used on the site without prior 
approval of the Conservation Commission Special Permit Granting 
Authority.58 

B.	 Herbicides may not be used to control vegetation at the 
ground-mounted solar photovoltaic installation.59

C.	 Material Safety Data Sheets for the system components will be pro-
vided at the discretion of the Special Permit Granting Authority.60

D.	 The Department of Public Works must be given full notice before 
any hazardous materials need to be transported off-site. The route 
must be approved by the Department before any hazardous mate-
rials leave the installation site.61

3.24.10.3 Noise

The decibel level will be decided at the discretion of the Special Permit Grant-
ing Authority based on the noise analysis conducted by an acoustical engi-
neer during the site plan review process.

3.24.10.4 Visual Impact

Visual impacts of the installation on its immediate abutters and nearby neigh-
borhood shall be sufficiently mitigated through appropriate design, landscap-
ing, fences, berms, etc.62 

Ground-mounted solar photovoltaic installations shall be screened year 
round from all adjoining properties in all zoning districts and from public and 
private ways.63

The applicant shall submit documentation of the location of all installations, 
including parking lots, storage facilities, network connections, power lines or 
other outdoor service areas, should be completely screened from any resi-
dence, downtown Athol, or public way by using topography, tree lines, and/or 
vegetation, as determined by the Special Permit Granting Authority during all 
seasons of the year.64

58	  Referenced Town of Barre
59	  Town of Athol
60	  Referenced Town of Wales and Warren
61	  Referenced Town of Shirley
62	  Referenced Town of Leicester
63	  Referenced Town of Hubbardston
64	  Referenced Towns of New Braintree and Spencer
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The applicant also be required to submit a Visual and Habitat Mitigation Plan 
to the Planning Board for the purpose of lessening the visual impact while 
creating viable wildlife habitat65:

A.	 A planting plan including the types, sizes and locations of plant 
materials to be used. It shall reasonably mitigate the visual impact 
and habitat loss of the project. The plan will be proportional to the 
impact on the existing habitat and be in consideration of adjacent 
roads and residential properties66;

B.	 Views of the site from all off-site abutting properties indicating 
what will  be  seen prior to  construction, immediately after con-
struction is  completed with  no  plantings in  place, after construc-
tion with all plantings in place and at two, five and 10 years after 
construction with all plantings still in place (indicating normal 
anticipated growth).67

C.	 The species mix and depth of screening shall be determined by the 
Planning Board during the Site Plan Review based on site specific 
conditions with existing natural vegetation being used to the great-
est extent possible;

D.	 Vegetation shall consist of varieties native to the area;

E.	 All plantings will be maintained to insure survival to maturity; 

F.	 The site will be monitored, and an action plan developed, to con-
trol plants on the Massachusetts prohibited plant list;

G.	 Seeding within the installation should consist of a mix of wild-
life-friendly perennial herbaceous forbs and grasses that are native 
to the eastern U.S., to support pollinators and wildlife.

3.24.10.5 Access Roads

Access roads shall be planned and constructed in consultation with the De-
partment of Public Works in order to minimize grading, stormwater/run-off 
control, removal of stone walls or trees and to minimize impacts to environ-
mental, wetlands, or historic resources.68 

3.24.10.6 Stormwater Management Plan

This plan must be submitted with the stamp and signature of a Registered 
Professional Engineer (PE) who is licensed in the Commonwealth of Massa-

65	  Referenced Town of Orange
66	  Referenced Towns of Ludlow and Southwick
67	  Referenced Town of Barre
68	  Referenced Town of Shelburne
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chusetts. The Stormwater Management Plan shall fully describe the project in 
drawings, narrative, and calculations.  It shall include69: 

A.	 The site’s existing and proposed topography;

B.	 All areas of the site designated as open space;

C.	 A description and delineation of existing stormwater conveyances, 
impoundments, environmental resources on or adjacent to the site 
into which stormwater flows;

D.	 A delineation of 100-year flood plains, if applicable; 

E.	 Estimated seasonal high groundwater elevation in areas to be used 
for stormwater retention, detention, or infiltration;

F.	 Existing and proposed vegetation and ground surfaces with runoff 
coefficients for each;

G.	 A drainage area map showing pre- and post-construction water-
shed boundaries, drainage area and stormwater flow paths, includ-
ing municipal drainage system flows, at a scale that enables verifi-
cation of supporting calculations;

H.	 A recharge analysis that calculates pre- and post-construction an-
nual groundwater recharge rates on the parcel;

I.	 A description and drawings of all components of the proposed 
stormwater management system; 

J.	 Soils information from test pits performed at the location of pro-
posed Stormwater Management facilities, including soil descrip-
tions, depth to seasonal high groundwater and depth to bedrock. 
Soils information will be based on site test pits logged by a Massa-
chusetts Certified Soil Evaluator.

3.24.11 Installing, Monitoring, Maintaining, and Modifying

3.24.11.1 Installation Conditions

If the owner/operator of the installation were to create a staging area for 
materials, including the delivery of installation equipment, a plan of removal 
must be provided prior to the construction of the installation. Equipment and 
materials used for construction must be fully removed by date put forth by 
the Special Permit Granting Authority.70 

69	  Referenced Town of Orange
70	  Referenced Town of Spencer
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3.24.11.2 Monitoring Conditions

3.24.11.2.1 Annual Reporting71

The Annual Report, which certifies compliance with the zoning and 
building requirements of this bylaw and the approved site plan, shall 
be submitted to the Board of Selectmen, Planning Board, Fire Chief, 
Emergency Medical Services, Building Inspector, and Conservation 
Commission no later than 45 days after the end of the calendar year. 
The Annual Report shall also provide information on the maintenance 
completed during the course of the year, the amount of electricity gen-
erated by the facility, up-to-date color photographs of the installation 
and surrounding roads and buildings, the amount of surety available 
for decommissioning, and anything else deemed appropriate by the 
Special Permit Granting Authority.

3.24.11.2.2 On-Site Visits72

The Planning Board shall require, as a part of the review, on-site visits 
led by the Planning Board and its designee, which may include repre-
sentatives from other boards, departments, and commissions, during 
the application process. In addition, the Planning Board may, once 
obtaining permission from the owner/operator of the installation, 
conduct any necessary on-site visits from time to time, as determined 
by the Planning Board, following the date of completion. 

3.24.11.2.2 Stormwater Management Evaluations73

Quarterly inspections of the construction of stormwater management 
devices shall be conducted by the Town, utilizing a professional en-
gineer or landscape architect approved by the Planning Board and 
paid for by the applicant, pursuant to Section 53G of Chapter 44 in 
Massachusetts General Law if deemed necessary by the Board. Writ-
ten reports shall include: the inspection date and location; evaluation 
of compliance with the Special Permit; any variations from approved 
construction specifications or violations of the Stormwater Manage-
ment Plan. At minimum, inspections shall include:  

A.	 Initial site inspection, prior to approval of any plan;

B.	 Inspection of site erosion controls;

71	  Referenced Towns of Auburn, East Longmeadow, Hubbardston, Monterey, North Brookfield, 
Petersham, and Shirley
72	  Referenced Towns of Adams and Barre
73	  Referenced Town of Orange
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C.	 Inspection of stormwater management devices prior to 
backfilling of any underground drainage or stormwater 
conveyance structures;

D.	 Evaluation of the system within 24 hours of a 0.25” rain or 
the occurrence of runoff from snowfall sufficient to cause a 
discharge;

E.	 Final inspection to verify as-built features. 

3.24.11.3 Maintenance Conditions74

The applicant shall maintain the facility in good condition. Maintenance shall 
include, but not be limited to, painting, structural repairs, and integrity of 
security measures. Site access shall be maintained to a level acceptable to the 
Fire Chief and Emergency Medical Services. The applicant shall be respon-
sible for the cost of maintaining the solar photovoltaic installation and any 
access road(s), unless accepted as a public way.

3.24.11.4 Modification Conditions75

All material modifications to a solar photovoltaic installation made after 
issuance of the required building permit shall require approval by the Permit 
Granting Authority.  A change to the specifications of any of the equipment in-
stalled at the site shall be considered a material modification.  A change of the 
supplier for any of the equipment installed at the site shall not be considered 
a material modification.

3.24.12 Segmentation76

The Planning Board shall not approve any application for solar installation projects 
where individual parcels and/or multiple parcels of land are held in common owner-
ship (including ownership by related or jointly controlled persons or entities) with 
the intent to segment project phases. All phases of a project shall be considered as 
part of a single development project if located either on a single parcel or contigu-
ous parcels of land that are held in common ownership. No such installation shall 
be segmented or broken into separate ownerships so as to avoid the special permit 
requirements within this bylaw.

3.24.13 Decommissioning and Removal77

Any ground-mounted solar photovoltaic installation which has reached the end of 
its useful life or has been abandoned consistent with Section 3.24.12.2 of this bylaw 
shall be removed.  The applicant shall physically remove the installation no more 

74	  Town of Athol
75	  Town of Athol
76	  Referenced Towns of Falmouth and Framingham’ s Land Disturbance Bylaw
77	  Town of Athol
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than 150 days after the date of discontinued operations. The applicant shall notify 
the town building inspector by certified mail of the proposed date of discontinued 
operations and plans for removal.

 Decommissioning consists of:

A.	 Physical removal of all ground-mounted solar photovoltaic installations, 
structures, equipment, and transmission lines from the site;

B.	 Disposal of all solid and hazardous waste in accordance with local, state, 
and federal waste disposal regulations; 

C.	 Stabilization or re-vegetation of the site as necessary to minimize erosion. 
The Permit Granting Authority may allow the applicant to leave landscap-
ing or designated below-grade foundations in order to minimize erosion 
and disruption to vegetation.

3.24.14 Abandonment78 

Absent notice of a proposed date of decommissioning or written notice of extenuat-
ing circumstances, the solar photovoltaic installation shall be considered abandoned 
when it fails to operate for more than six months without the written consent of the 
building inspector. If the applicant fails to remove the installation in accordance with 
the requirements of this section within 150 days of abandonment or the proposed 
date of decommissioning, the town may enter the property and physically remove 
all equipment and structures that comprise the ground-mounted solar photovoltaic 
installation.

3.24.15 Financial Surety79 

The applicant shall provide a form of surety, either through an escrow account, bond 
or otherwise, to cover the cost of removal in the event the town must remove the 
installation and remediate the landscape, in an amount and form determined to be 
reasonable by the Permit Granting Authority, but in no event to exceed more than 
125 percent of the cost of removal and compliance with the additional requirements 
set forth herein, as determined by the Permit Granting Authority. Such surety shall 
be held by the Town Treasurer and have either an automatic renewal date clause or 
no expiration date. Such surety will not be required for municipally- or state-owned 
facilities. The applicant shall submit a fully inclusive estimate of the costs associated 
with removal, prepared by a qualified engineer. The amount shall include a mecha-
nism for calculating increased removal costs due to inflation.

78	  Town of Athol
79	  Town of Athol
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3.24.16 Rules and Regulations80 

The Planning Board may adopt, and from time to time amend, Rules and Regulations 
consistent with the provisions of this bylaw and G.L. c. 40A and other provisions of 
the General Laws, including the Subdivision Rules and Regulations of Town of Athol, 
Massachusetts, and shall file a copy of said Rules and Regulations with the Town 
Clerk.  Said Rules and Regulations may provide for an application fee schedule for 
ground-mounted solar photovoltaic installation application submittals and methods 
for calculating the financial surety required under Section 3.24.15.

3.24.17 Independent Consultants81

Planning Board reserves the right under Section 53G of Chapter 44 in Massachusetts 
General Law to hire independent third party consultants for technical review and 
the applicant shall be paying the fee for such services.

3.24.18 Indemnification82

The owner/operator shall indemnify and hold harmless the Town of Athol and/
or any of its citizens from any and all liabilities, losses and/or damages, including 
reasonable attorney fees, resulting from the failure of the owner/operator to comply 
with the terms of this bylaw and/or negligence in the operations and maintenance of 
any structures built in accordance with it.

3.24.19 Severability

If any section, phrase, sentence, or portion of this bylaw is for any reason held in-
valid or unconstitutional by a court of competent jurisdiction, such portion shall be 
deemed a separate, distinct, and independent provision, and such holding shall not 
affect the validity of the remaining portions thereof.  

80	  Town of Athol
81	  Referenced Towns of Alford, Cheshire, Dalton, East Longmeadow, Egremont, Hinsdale, 
Monterey, New Marlborough, Oakham, Sandisfield, Sheffield, Upton, Wales, and Westborough
82	  Referenced Town of Auburn



107

Athol Solar 
Zoning Bylaw 
Assessment
Urban and Environmental Policy and Planning 
Field Projects 2019
By Elisabeth Kellam, Lina Xie, Brian Froeb, Yuehui “Aurora” Li


