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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

Results

PVNBs could add 42 MW and 37,000 MWh of
electricity to MA’s grid

Final database offers a resource to those
considering PVNB development and potential.
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i i i 2 Boxford 195@Mal95 7 1,240 8,680 1975 Bemm 42.65 70.98 84269 140913 154.388 01921 7068 16492  13.6 9.8
arrays, referred to as PVNBs (photovoltaic noise barriers). The goals of 2 poton %G T e e e
. . .. 4 Boxiord 195@ Roll195 10 3,300 33,000 1975 Wood 42.68 -70.98 383170 428839 8.75592 01921 376.2 627 116 7.8
this project were as follows: create a GIS layer and database detailing 30DegreePVNB  %0DegreePVNB | ====
h d b . . h d h . h . . I . 7 Newburyr | 95@ Sto I 95 7 1,650 11,550 1975 Precast Concrete  42.81 -70.92 103389 163080 173.727 01950 9405  219.45 125 85
t t t t t t t . . 8 Newburyi | 95@ Cli | 95 7 1,699 11,893 1975 Precast Concrele  42.82 -70.92 116557 191202 137.153 01950 96.843 22597 137 97
€ach soun drrierin € State an €Ir characteristics ( OCd Ion’ Aggregate Energy PrOdUCtIOn (MWh): Aggregate Energy PrOd UCtIOﬂ 9 LeoministRt2 @ Ric SR 2 7 249 1,743 1976 Wood 4252 7172 18834 31595 100.149 01453 14.193 3312 151 109
. ol e . . . 10 LeoministRt2 @ Me SR 2 7 400 2,800 1976 Wood 4252 7171 30354 50868 89.553 01453 228 532 152 109
S u rfa Ce a re a I e n gt h h e |g ht b u | I d | n g m ate rl a I etc . ) * d e nt | fy t h e 2 3 5 3 1 6 M W h . 3 6 790 2 11 Leominist| 190 @ R¢1 190 7 2 601 18,207 1976  Wood 4254 -71.74 185480 313797 133.612 01453 148.26 34593 143 104
, , , , , ) . . ) . 12 Lancaster| 190 @ N 1190 3 800 2,400 1979 Berm 4249 7172 51506 36227 169.939 01523 45.6 456 129 94
Ote ntia I fo r t h ese Sites to be U Sed as PVN BS t h rou h t h e N atio na | 13 Leominist| 190 @ Bl 1 190 3 2,299 6,897 1979 Berm 4251 7172 141982 57942 167.486 01453 131.04 13104 124 85
p g . . 14 Mansfield | 495 @ Hi | 495 10 2,699 26,990 1980 Berm, Combination 42 71.2 404962 484713 283.183 02766 30768 51281 15 1038
’ ’ Agg rega te D C Syste m S |1Ze ( M W) : 1 9 . 5 Agg re gate D C SySte m S |1Ze 12 Elonon t: jgg g :4: :}1122 1: 2,;32] 33,:;3 Egg queDn; 4199 7117 508825 654488 296.741 02766 410.57 729.9 141 102
. . eominis c , 4251 7172 12859 21175 343.864 01453 114 266 129 9.
Renewable Energy Laboratory’s PVWatts tool, finding energy , 7 eaese 190 Wit90 D mn e
( M W) . 4 2 . 4 18 Raynham | 495 @ EI 1495 10 2,506 25,060 1981 Berm, Combination 4196 -71.07 378582 450398 271.674 02767 28568 47614 151 10
: : : 19 WestBoy | 190 @ Pr 1 190 13 964 12,532 1981 Berm, Combination 42.34  -71.8 158988 212488 129.202 01583 12821 23811 142 102
generation potential for each site and as a whole. , , B s Hom (AT iy T Tases 5 b Combraion sras i iems s ieavi o mare  oma e es
M E P d t M W h . 3 2 2 3 M E P d t 21 Peabody 195@ Cla 195 10 492 4,920 1987 PrecastConcrete 4254 -70.98 27596 59092 18.4349 01960 28.04 5348 112 72
€an £tne rgy roauction ( ) . . €an tne rgy roauction 22 Peabody Rt128@.Rt128 10 787 7,870 1987 PrecastConcrete  42.52 -70.97 60190 144173 256.8 01960 44859 14953 153 11
23 Natick 190@ Hai I 90 14 2,070 28,980 1994 Wood 4231 7136 368691 530493 665232 01760 27531 55062 153 11
( M W h ) . 5 03 9 24 Somenvill | 93 @ Bai | 93 10 2417 24170 1995 PrecastConcrete 424 71,0 169875 405430 126.939 02145 137.76___ 459.23 141 101
) ’ 25 Somenvill | 93 @ Cal | 93 11 1,197 13,167 1996 PrecastConcrete  42.38  71.08 77205 170665 188213 02139 7505 25017 117 7.8
Fi ure 1 . 3 D 26 Quincy 193@ Callg3 12 1,000 12,000 2001 Precast Concrele  42.25 -71.03 145568 209821 111589 02169 114 228 146 105
g i . 1 . 27 Wakefielc | 95@ Sal | 95 25 5500 136,103 2001 PrecastConcrete 4252 -71.05 1667531 2473265 98.6664 01056 1254 258596 15.2 109
: M ean DC SySte m S PAS ( M W) . O . 3 M ean D C SySte m S PAS ( M W) . 28 Miton 193 @ Gre 193 15 2,300 34,500 2001 PrecastConcrete 4227 -71.05 461828 540474 _154.504 02186 3933 655.5 134 94
d . f 29 Miton 193 @ Squ193 14 2,250 31,500 2002 PrecastConcrete 4226 -71.04 467667 515914 147.475 02186 384.75 5985 139 9.3
renaerin g O O 6 30 Milton, Qu193@ Bry | 93 12 1,200 14,400 2002 PrecastConcrete  42.25 -71.04 155728 215974 155.002 02169 136.8 2736 13 9
. 31 Norlh Car Rt44 @ B US 44 16 2,230 35,680 2002 PrecastConcrete 4194 7078 512767 627974 241.717 02330 39404 67792 149 106
ropose d 32 Plymouth Rt3@Le US3 17 8OO 13,600 2002 Precast Concrete  41.97 707 174377 234923 311.775 02363 136.8 2584 146 104
p p 33 Framingh | 90 @ We I 90 19 2,020 38,380 2003 Wood 42.3 7146 461180 702294 86,1447 01701 34542 72922 152 11
. . . 34 Newton 190@ Bow |90 16 1,531 23,730 2003 Wood 4235 712 364183 240313 257.643 02458 27053 45087 154 111
PV N B a | O n g F |gu re 4: Agg re ga te a n d m e a n p Ote nt | a | e n e rgy p ro d u Ct | O n a n d D C 35 ChelmsfoRt3@ Mc US 3 15 1986 28 440 2004 Precast Concrete 42.6 -71.32 413223 499081 326.634 01824 324.22 540.36 145 105
36 ChelmsfoRt3@C & US3 20 1200 24,000 2004 PrecastConcrete  42.61 7133 221953 339142 10.8034 01824 205.2 456 123 85
37 ChelmsfoRt3 @ Lex US 3 20 1901 35300 2004 PrecastConcrete 4263 714 404847 639434 290.243 01863 307.97 670.7 15 1039

Route 128 in
Lexington.

system size for PVNBs across MA.
Figure 6: Final database — cells in green provide added data on solar
potentials to original MassDOT sound barrier inventory.

Imaqe: MassDOT/Ko-Solar

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

MA PVNBs Over 40 000 Sq.BT'MT 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
L alterations to their design should be considered in order to facilitate
iapos o more momentum in the solar energy sector. More research is needed
o to better understand the full economic implications of the proposed
Methods NS — il ; PVNBs discussed for MA, as economic impact was greater than the
scope of this report. Finally, although safety for PVNBs has been

P ?Bo&on . . . . . .
. %1' ' examined in other reports, pilot programs like that in Lexington
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Figure 2: PVNB along the A50 motorway in the Netherlands.

This project employed the use of GIS software ArcGIS Pro for the
creation of a database modelled after MassDOT’s 2018 sound barrier

. . . . . ¢ should be used to best understand the potential safety hazards
inventory. Using ArcGIS, geographic representations of each noise o o regarding glare and driver distraction

barrier along with data sourced from NREL's PVWatts solar energy tortford "N S

calculator was created. Legend
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