Financial Analysis of the
Suitable Wind Turbine
Locations in Massachusetts

This map was created with the data regarding wind at 50m in Massachusetts provided by NREL. This map
gives a baseline for identifying parcels that contain suitable wind levels for construction of a wind turbine
by cutting out all of the regions in Massachusetts where the wind quality was either marginal or poor.

By Sam Bragg
Background:
Massachusetts has been a strong proponent of clean energy in the past and continues
to be, ranking third in the nation according to the “Clean Energy Momentum: Ranking
State Progress” report released in 2017. Clean energy, however, must overcome many
obstacles in order to be approved and developed by the government or by businesses
and investors. Among the issues, there are environmental regulations, safety
precautions, and social understanding or misunderstanding about how clean energy
works. In the past, especially in Tufts GIS projects, there have been many variations of
suitability analysis for Massachusetts in terms of its wind potential, and each seeks to
determine the best way to calculate the best places in Massachusetts to build wind
turbines. These are important, and I believe these are a response to people’s growing
care and concern for the environment and the desire to make a difference by doing
what they can to promote clean energy. However, not many of these projects seek to
provide businesses with incentives and data to encourage them to actually invest in
these suitable wind sites. In this project, I attempt to combine a financial analysis of
Massachusetts parcel data with a wind suitability analysis in order to determine not
only which parcels contain suitable wind potential, but also which suitable parcels are
financially viable and big enough to sustain wind turbine development and construction.

Methods:
The project began with the creation of the three layers that are shown on the right.
These formed the backbone of my project by allowing me to identify the parcels that
were suitable for wind development based on their wind suitability. Once I had these
layers combined into a single layer showing all the suitable sites in Massachusetts, I
used this layer as an outline to clip the parcel data, so that I was only left with the
parcels that were present within areas of suitable wind energy potential. This allowed
me to begin a financial analysis of the remaining parcel layers. The first parcels that I
ruled out were parcels that were smaller than 1.05 million square feet. Based on the
National Wind Watch’s figures, an average GE wind turbine had rotors of 116ft, and
the standard site needed for one of these was 10 rotors of distance in front and 3 rotors of distance on each side, which when calculated (1508ft length and 696ft width)
was just about 1.05 million square feet. Once the parcels above 1.05 million square
feet were isolated, the parcels with a total value of less than 25 million dollars were
isolated within the remaining parcels. This was chosen because in general most of the
remaining properties were below 25 million, and the few that weren’t often
skyrocketed as high as a total value of over a billion dollars, which was not even close
to being financially feasible. Finally, in order to determine which large, relatively
cheap parcels did not have a significant percentage of building already built on them,
a standard of less than 1% building percentage was applied to the remaining parcels
to find the few hundred that fulfilled all of these requirements. The remaining parcels
were very strong candidates for evaluation by a business, and would save a business
or other financial body a significant amount of time to analyze.

Financial Analysis of MA Land Parcels for Wind Turbine Construction
Source: MassGIS on the Tufts M: Drive, NREL Wind Data at 50m, Massachusetts Land Parcel Database,

Results:
The designation of a parcel of land in Massachusetts as viable for development by a business or government body consisted of several requirements:

1.Wind speeds that ranked fair or above based on the NREL database
2. Slope that was less than 10% on the parcel's land
3. A distance of less than 2 kilometers from a power line
4. A total land value of less than 25 million dollars for cost minimization
5. A lot size greater than 1.05 million square feet to accommodate for the
size of a wind turbine, based on the National Wind Watch's recommendations
6. Less than one percent of the land having buildings constructed
This map was derived from MassGIS elevation to find the slope of Massachusetts, and then reclassified
into either suitable or unsuitable slopes. This allows for the identification of parcels that not only have
reliable wind speeds, but also are on a slope that allows for easy construction of a wind turbine and/or
power plant.

This map was created using the existing power lines data in MassGIS. This map was the third of three criteria to determine the viable wind turbine locations. By finding the spaces of suitable wind and slope that
were within 2km of a power line, it eliminated the need for the wind turbine locations to have electric infrastructure built to provide access, which would have been expensive for an investor. By combining all
three of the above maps, the suitable parcels could be identified for financial analysis.

Overall, there were 287 parcels in Massachusetts that survived the rigorous parameters set out by these methods. Of these 287, there
were some results that were more promising and some that were potentially less promising. The most promising were the parcels that
were either classified as “Industrial Use,” “Single Family Properties”, “Duplex/Triplex” residential lots, and “Agriculture and Outdoor Recreational Activities” parcels. These parcels seem to indicate the potential for business discussions between a company and a land owner about
the construction of wind turbines on or near the lot. On the other side, 157 of the 287 parcels were designated as “Tax Exempt Properties
such as Public Properties, Charities and Local Properties.” Although these could be very accessible lots as the local or public officials might
be very eager to construct wind facilities in their lots, they also might be much more difficult to negotiate, especially with the bureaucracy
of the government or the tricky situation of a charity. The total value estimate of the lands also vary greatly and a few were not assigned
values by the Metropolitan Area Planning Council, so that the total value of the land may end up being more of a general guideline than an
actual price. However, regardless of the individual parcel fluctuation, all of the parcels identified have a strong potential for wind turbine
and energy development by a company or investment group and would provide both relatively cheap construction opportunities and
reliable wind power for the future development of clean, renewable energy in Massachusetts. Although it was impossible to actually
include a table displaying all of the suitable parcels for construction of wind turbine in Massachusetts, some of the potentially best results,
as outlined above, are shown below.

