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Introduction 
In Massachusetts, solar energy can provide a more sustainable 
method of energy generation in the urban areas of the future. Noise 
barriers offer the opportunity to be used in conjunction with solar 
arrays, referred to as PVNBs (photovoltaic noise barriers). The goals of 
this project were as follows: create a GIS layer and database detailing 
each sound barrier in the state and their characteristics (location, 
surface area, length, height, building material, etc.) ; identify the 
potential for these sites to be used as PVNBs, through the National 
Renewable Energy Laboratory’s PVWatts tool, finding energy 
generation potential for each site and as a whole. 

Methods
This project employed the use of GIS software ArcGIS Pro for the 
creation of a database modelled after MassDOT’s 2018 sound barrier 
inventory. Using ArcGIS, geographic representations of each noise 
barrier along with data sourced from NREL’s PVWatts solar energy 
calculator was created.  

Results
PVNBs could add 42 MW and 37,000 MWh of 

electricity to MA’s grid  

30 Degree PVNB 90 Degree PVNB

Aggregate Energy Production (MWh): 
23,531.6

Aggregate Energy Production 
(MWh): 36,790.2

Aggregate DC System Size (MW): 19.5 Aggregate DC System Size 
(MW): 42.4

Mean Energy Production (MWh): 322.3 Mean Energy Production 
(MWh): 503.9

Mean DC System Size (MW): 0.3 Mean DC System Size (MW): 
0.6

Figure 4: Aggregate and mean potential energy production and DC 
system size for PVNBs across MA.

19 large sound barriers possess equivalent 
energy potential to the other 54 sites   

Figure 5: Locations of 19 sound barriers that possess roughly half of the 
potential energy generation for PVNBs across MA (at both 30- and 90-

degree tilt angles). 

Final database offers a resource to those 
considering PVNB development and potential.  

Figure 6: Final database – cells in green provide added data on solar 
potentials to original MassDOT sound barrier inventory. 

Future Research
Due to a lack of installed PVNBs to examine, further research overseas 
and in the US as PVNBs develop is required. Furthermore, as solar 
technology continues to progress, the efficacy of PVNBs and 
alterations to their design should be considered in order to facilitate 
more momentum in the solar energy sector. More research is needed 
to better understand the full economic implications of the proposed 
PVNBs discussed for MA, as economic impact was greater than the 
scope of this report. Finally, although safety for PVNBs has been 
examined in other reports, pilot programs like that in Lexington 
should be used to best understand the potential safety hazards 
regarding glare and driver distraction.
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Figure 1: 3D 
rendering of 

proposed 
PVNB along 
Route 128 in 

Lexington.

Figure 2: PVNB along the A50 motorway in the Netherlands.

Figure 3: Map 
of a typical 

noise barrier, 
created using 
ArcGIS Pro. 


