FORGESOLAR GLARE ANALYSIS

Project: IAMP Sunderland rooftop
Site configuration: NT15611 Envision giga plant variation

Created 07 Jun, 2023
Updated 14 Jun, 2023
Time-step 1 minute
Timezone offset UTCO
Minimum sun altitude 0.0 deg
DNI peaks at 1,000.0 W/m?
Category 1 MW to 5 MW

Site ID 92320.9902

Ocular transmission coefficient 0.5
Pupil diameter 0.002 m

Eye focal length 0.017 m

Sun subtended angle 9.3 mrad

PV analysis methodology V2

Summa ry of Results alare with potential for temporary after-image predicted

PV Array Tilt Orient Annual Green Glare
° ° min hr
PV array 1 2.124 156.0 1,122 18.7
PV array 10 2.124 156.0 1,970 32.8
PV array 11 2.124 336.0 17,983 299.7
PV array 12 2.124 336.0 13,925 232.1
PV array 13 2.058 156.0 3,538 59.0
PV array 14 2.058 156.0 3,025 50.4
PV array 15 2.058  336.0 13,017 216.9
PV array 16 2.058 336.0 27,247 454 1
PV array 17 2.124 336.0 18,865 314.4
PV array 18 2.058 156.0 1,884 31.4
PV array 2 2.124 156.0 1,674 27.9
PV array 3 2.124 336.0 9,967 166.1
PV array 4 2.124 336.0 11,248 187.5
PV array 5 2.058 156.0 1,283 214
PV array 6 2.058 156.0 1,157 19.3
PV array 7 2.058  336.0 9,817 163.6
PV array 8 2.058  336.0 10,892 181.5
PV array 9 2.124 156.0 1,844 30.7

Total glare received by each receptor; may include duplicate times of glare from multiple reflective surfaces.

Footpath 1 55 0.9
Footpath 2 11,351 189.2
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Receptor
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Component Data

PV Arrays

Name: PV array 1

Axis tracking: Fixed (no rotation)

Tilt: 2.124°

Orientation: 156.0°

Rated power: -

Panel material: Smooth glass with AR coating
Reflectivity: Vary with sun

Slope error: correlate with material

Vertex Latitude (°) Longitude (°) Ground elevation (m) Height above ground (m) Total elevation (m)
1 54.920410 -1.483984 39.40 28.50 67.90
2 54.920643 -1.484150 38.71 28.50 67.21
3 54.921222 -1.481919 38.65 28.50 67.15
4 54.920987 -1.481755 38.66 28.50 67.16

Name: PV array 10

Axis tracking: Fixed (no rotation)

Tilt: 2.124°

Orientation: 156.0°

Rated power: -

Panel material: Smooth glass with AR coating
Reflectivity: Vary with sun

Slope error: correlate with material

Vertex Latitude (°) Longitude (°) Ground elevation (m) Height above ground (m) Total elevation (m)

1 54.921225 -1.481923 38.65 15.50 54.15

2 54.921435 -1.482075 39.00 15.50 54.50

3 54.922005 -1.479874 38.32 15.50 53.82

4 54.921789 -1.479712 38.08 15.50 53.58
/-\
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Name: PV array 11

Axis tracking: Fixed (no rotation)

Tilt: 2.124°

Orientation: 336.0°

Rated power: -

Panel material: Smooth glass with AR coating
Reflectivity: Vary with sun

Slope error: correlate with material

Vertex Latitude (°) Longitude (°) Ground elevation (m) Height above ground (m) Total elevation (m)
1 54.921435 -1.482076 38.97 15.50 54.47
2 54.921655 -1.482243 38.59 15.50 54.09
3 54.922231 -1.480044 38.26 15.50 53.76
4 54.922006 -1.479874 38.32 15.50 53.82

Name: PV array 12

Axis tracking: Fixed (no rotation)

Tilt: 2.124°

Orientation: 336.0°

Rated power: -

Panel material: Smooth glass with AR coating
Reflectivity: Vary with sun

Slope error: correlate with material

Vertex Latitude (°) Longitude (°) Ground elevation (m) Height above ground (m) Total elevation (m)

1 54.921655 -1.482243 38.59 14.50 53.09

2 54.921873 -1.482434 38.67 14.50 53.17

3 54.922444 -1.480215 37.92 14.50 52.42

4 54.922231 -1.480043 38.26 14.50 52.76
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Name: PV array 13

Axis tracking: Fixed (no rotation)

Tilt: 2.058°

Orientation: 156.0°

Rated power: -

Panel material: Smooth glass with AR coating
Reflectivity: Vary with sun

Slope error: correlate with material

Vertex Latitude (°) Longitude (°) Ground elevation (m) Height above ground (m) Total elevation (m)
1 54.921928 -1.482474 38.60 14.50 53.10
2 54.922156 -1.482654 38.33 14.50 52.83
3 54.922723 -1.480417 37.36 14.50 51.86
4 54.922501 -1.480248 37.73 14.50 52.23

Name: PV array 14

Axis tracking: Fixed (no rotation)

Tilt: 2.058°

Orientation: 156.0°

Rated power: -

Panel material: Smooth glass with AR coating
Reflectivity: Vary with sun

Slope error: correlate with material

Vertex Latitude (°) Longitude (°) Ground elevation (m) Height above ground (m) Total elevation (m)

1 54.922156 -1.482654 38.33 15.50 53.83

2 54.922385 -1.482825 38.07 15.50 53.57

3 54.922951 -1.480594 37.15 15.50 52.65

4 54.922723 -1.480416 37.36 15.50 52.86
/-\
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Name: PV array 15

Axis tracking: Fixed (no rotation)

Tilt: 2.058°

Orientation: 336.0°

Rated power: -

Panel material: Smooth glass with AR coating
Reflectivity: Vary with sun

Slope error: correlate with material

Vertex Latitude (°) Longitude (°) Ground elevation (m) Height above ground (m) Total elevation (m)
1 54.922385 -1.482825 38.07 15.50 53.57
2 54.922624 -1.483006 37.78 15.50 53.28
3 54.923181 -1.480760 37.21 15.50 52.71
4 54.922951 -1.480594 37.15 15.50 52.65

Name: PV array 16

Axis tracking: Fixed (no rotation)

Tilt: 2.058°

Orientation: 336.0°

Rated power: -

Panel material: Smooth glass with AR coating
Reflectivity: Vary with sun

Slope error: correlate with material

Vertex Latitude (°) Longitude (°) Ground elevation (m) Height above ground (m) Total elevation (m)

1 54.922623 -1.483005 37.78 14.50 52.28

2 54.922843 -1.483175 37.53 14.50 52.03

3 54.923400 -1.480941 36.60 14.50 51.10

4 54.923181 -1.480760 37.21 14.50 51.71
/-\
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Name: PV array 17

Axis tracking: Fixed (no rotation)

Tilt: 2.124°

Orientation: 336.0°

Rated power: -

Panel material: Smooth glass with AR coating
Reflectivity: Vary with sun

Slope error: correlate with material

Vertex Latitude (°) Longitude (°) Ground elevation (m) Height above ground (m) Total elevation (m)
1 54.922444 -1.480215 37.92 14.50 52.42
2 54.922570 -1.479737 37.23 14.50 51.73
3 54.922249 -1.479490 37.97 14.50 52.47
4 54.922121 -1.479961 38.30 14.50 52.80

Name: PV array 18

Axis tracking: Fixed (no rotation)

Tilt: 2.058°

Orientation: 156.0°

Rated power: -

Panel material: Smooth glass with AR coating
Reflectivity: Vary with sun

Slope error: correlate with material

Vertex Latitude (°) Longitude (°) Ground elevation (m) Height above ground (m) Total elevation (m)

1 54.922501 -1.480248 37.73 14.50 52.23

2 54.922839 -1.480507 37.55 14.50 52.05

3 54.922952 -1.480030 37.72 14.50 52.22

4 54.922626 -1.479780 37.23 14.50 51.73
/-\
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Name: PV array 2

Axis tracking: Fixed (no rotation)

Tilt: 2.124°

Orientation: 156.0°

Rated power: -

Panel material: Smooth glass with AR coating
Reflectivity: Vary with sun

Slope error: correlate with material

Vertex Latitude (°) Longitude (°) Ground elevation (m) Height above ground (m) Total elevation (m)
1 54.920644 -1.484150 38.71 29.50 68.21
2 54.920854 -1.484324 38.92 29.50 68.42
3 54.921436 -1.482075 38.97 29.50 68.47
4 54.921222 -1.481920 38.65 29.50 68.15

Name: PV array 3

Axis tracking: Fixed (no rotation)

Tilt: 2.124°

Orientation: 336.0°

Rated power: -

Panel material: Smooth glass with AR coating
Reflectivity: Vary with sun

Slope error: correlate with material

Vertex Latitude (°) Longitude (°) Ground elevation (m) Height above ground (m) Total elevation (m)

1 54.920854 -1.484324 38.89 29.50 68.39

2 54.921081 -1.484487 38.81 29.50 68.31

3 54.921653 -1.482242 38.59 29.50 68.09

4 54.921435 -1.482075 38.97 29.50 68.47
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Name: PV array 4

Axis tracking: Fixed (no rotation)

Tilt: 2.124°

Orientation: 336.0°

Rated power: -

Panel material: Smooth glass with AR coating
Reflectivity: Vary with sun

Slope error: correlate with material

Vertex Latitude (°) Longitude (°)
1 54.921081 -1.484484
2 54.921297 -1.484664
3 54.921873 -1.482434
4 54.921654 -1.482242

Name: PV array 5

Axis tracking: Fixed (no rotation)

Tilt: 2.058°

Orientation: 156.0°

Rated power: -

Panel material: Smooth glass with AR coating
Reflectivity: Vary with sun

Slope error: correlate with material

Vertex Latitude (°) Longitude (°)

1 54.921351 -1.484707

2 54.921587 -1.484875

3 54.922154 -1.482652

4 54.921928 -1.482474
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Name: PV array 6

Axis tracking: Fixed (no rotation)

Tilt: 2.058°

Orientation: 156.0°

Rated power: -

Panel material: Smooth glass with AR coating
Reflectivity: Vary with sun

Slope error: correlate with material

Vertex Latitude (°) Longitude (°) Ground elevation (m) Height above ground (m) Total elevation (m)
1 54.921587 -1.484875 39.11 29.50 68.61
2 54.921809 -1.485057 39.19 29.50 68.69
3 54.922385 -1.482825 38.18 29.50 67.68
4 54.922155 -1.482653 38.33 29.50 67.83

Name: PV array 7

Axis tracking: Fixed (no rotation)

Tilt: 2.058°

Orientation: 336.0°

Rated power: -

Panel material: Smooth glass with AR coating
Reflectivity: Vary with sun

Slope error: correlate with material

Vertex Latitude (°) Longitude (°) Ground elevation (m) Height above ground (m) Total elevation (m)

1 54.921809 -1.485057 39.13 29.50 68.63

2 54.922057 -1.485235 39.57 29.50 69.07

3 54.922621 -1.483004 37.78 29.50 67.28

4 54.922385 -1.482825 38.08 29.50 67.58
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Name: PV array 8

Axis tracking: Fixed (no rotation)

Tilt: 2.058°

Orientation: 336.0°

Rated power: -

Panel material: Smooth glass with AR coating
Reflectivity: Vary with sun

Slope error: correlate with material

Vertex Latitude (°) Longitude (°) Ground elevation (m) Height above ground (m) Total elevation (m)
1 54.922057 -1.485234 39.57 28.50 68.07
2 54.922267 -1.485407 39.54 28.50 68.04
3 54.922843 -1.483175 37.61 28.50 66.11
4 54.922622 -1.483004 37.78 28.50 66.28

Name: PV array 9

Axis tracking: Fixed (no rotation)

Tilt: 2.124°

Orientation: 156.0°

Rated power: -

Panel material: Smooth glass with AR coating
Reflectivity: Vary with sun

Slope error: correlate with material

Vertex Latitude (°) Longitude (°) Ground elevation (m) Height above ground (m) Total elevation (m)

1 54.920987 -1.481755 38.66 14.50 53.16

2 54.921224 -1.481924 38.65 14.50 53.15

3 54.921788 -1.479712 38.08 14.50 52.58

4 54.921565 -1.479536 38.05 14.50 52.55
/-\
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Route Receptors

Name: Footpath 1
Path type: Two-way
Observer view angle: 50.0°

Vertex Latitude (°) Longitude (°) Ground elevation (m) Height above ground (m) Total elevation (m)
1 54.917097 -1.495608 42.23 1.80 44,03
2 54.913718 -1.493097 41.49 1.80 43.29
3 54.912682 -1.496938 42.43 1.80 44.23
4 54.911744 -1.496380 41.32 1.80 43.12
5 54.911016 -1.497024 39.86 1.80 41.66
6 54.910659 -1.496853 40.21 1.80 42.01
7 54.910239 -1.496574 40.30 1.80 42.10
8 54.909906 -1.495930 39.53 1.80 41.33
9 54.909783 -1.495093 38.37 1.80 4017
10 54.909647 -1.494836 38.53 1.80 40.33
11 54.909462 -1.494782 38.26 1.80 40.06
12 54.909370 -1.494653 38.27 1.80 40.07
13 54.909376 -1.494278 38.62 1.80 40.42
14 54.910548 -1.490726 37.62 1.80 39.42
15 54.909579 -1.488731 36.39 1.80 38.19
16 54.909672 -1.488581 36.46 1.80 38.26
17 54.909592 -1.488473 36.83 1.80 38.63
18 54.909653 -1.488366 36.42 1.80 38.22
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Name: Footpath 2
Path type: Two-way
Observer view angle: 50.0°

Vertex Latitude (°) Longitude (°) Ground elevation (m) Height above ground (m) Total elevation (m)
1 54.925108 -1.507418 44.00 1.80 45.80
2 54.927747 -1.508662 46.12 1.80 47.92
3 54.928055 -1.507300 42.78 1.80 44.58
4 54.927944 -1.506849 42.37 1.80 4417
5 54.927932 -1.506205 43.27 1.80 45.07
6 54.928221 -1.504875 44.36 1.80 46.16
7 54.928363 -1.504757 44.77 1.80 46.57
8 54.928511 -1.504875 45.05 1.80 46.85
9 54.928677 -1.504800 44.66 1.80 46.46
10 54.928906 -1.504381 43.16 1.80 44.96
11 54.929054 -1.504113 41.95 1.80 43.75
12 54.929146 -1.503695 42.50 1.80 44.30
13 54.930773 -1.503190 39.35 1.80 41.15
14 54.930910 -1.503319 39.41 1.80 41.21
15 54.930959 -1.503565 40.13 1.80 41.93
16 54.931017 -1.503657 39.91 1.80 41.71
17 54.931883 -1.503885 41.87 1.80 43.67
18 54.932487 -1.504105 42.53 1.80 44.33
19 54.933279 -1.504330 43.04 1.80 44.84
20 54.933377 -1.504357 42.89 1.80 44.69
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Name: Footpath 3
Path type: Two-way
Observer view angle: 50.0°

Vertex Latitude (°) Longitude (°) Ground elevation (m) Height above ground (m) Total elevation (m)
1 54.933063 -1.493998 41.30 1.80 43.10
2 54.933803 -1.493622 42.39 1.80 44.19
3 54.935418 -1.487968 43.68 1.80 45.48
4 54.935652 -1.487217 43.91 1.80 45.71
5 54.935935 -1.485983 42.11 1.80 43.91
6 54.936169 -1.484599 41.08 1.80 42.88
7 54.936817 -1.484256 41.04 1.80 42.84
8 54.937156 -1.483838 41.04 1.80 42.84
9 54.937439 -1.483054 40.50 1.80 42.30
10 54.937649 -1.481874 39.64 1.80 41.44
11 54.937840 -1.480458 38.17 1.80 39.97
12 54.937982 -1.479611 37.90 1.80 39.70
13 54.938462 -1.477390 36.58 1.80 38.38
14 54.938345 -1.476639 36.26 1.80 38.06
15 54.938512 -1.476628 36.78 1.80 38.58
16 54.938968 -1.474622 36.25 1.80 38.05
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Name: Footpath 4
Path type: Two-way
Observer view angle: 50.0°

Vertex Latitude (°) Longitude (°) Ground elevation (m) Height above ground (m) Total elevation (m)
1 54.941488 -1.466755 36.00 1.80 37.80
2 54.939455 -1.467785 34.64 1.80 36.44
3 54.939146 -1.468085 34.61 1.80 36.41
4 54.938123 -1.468557 35.39 1.80 37.19
5 54.934918 -1.469544 34.65 1.80 36.45
6 54.934448 -1.469648 33.72 1.80 35.52
7 54.933819 -1.468790 31.95 1.80 33.75
8 54.933240 -1.467824 35.29 1.80 37.09
9 54.932981 -1.467266 37.59 1.80 39.39
10 54.933092 -1.466773 37.94 1.80 39.74
11 54.933277 -1.465872 38.22 1.80 40.02
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Name: Route 1
Path type: Two-way
Observer view angle: 50.0°

Vertex Latitude (°) Longitude (°) Ground elevation (m) Height above ground (m) Total elevation (m)
1 54.931159 -1.470625 38.81 0.00 38.81
2 54.930814 -1.470969 37.92 0.00 37.92
3 54.925241 -1.472857 36.46 0.00 36.46
4 54.924304 -1.473286 36.45 0.00 36.45
5 54.923169 -1.474273 34.72 0.00 34.72
6 54.922429 -1.475003 35.75 0.00 35.75
7 54.921813 -1.476247 37.70 0.00 37.70
8 54.921566 -1.477234 38.18 0.00 38.18
9 54.916559 -1.498263 42.01 0.00 42.01
10 54.916288 -1.499078 41.26 0.00 41.26
11 54.916017 -1.499979 41.70 0.00 41.70
12 54.915301 -1.500580 41.91 0.00 41.91
13 54.914808 -1.500795 42.13 0.00 4213
14 54.914191 -1.500537 44.64 0.00 44.64
15 54.913722 -1.500580 45.62 0.00 45.62
16 54.913352 -1.501138 46.28 0.00 46.28
17 54.913229 -1.502769 47.86 0.00 47.86
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Name: Route 10
Path type: Two-way
Observer view angle: 50.0°

Vertex Latitude (°)

-

54.913292
54.913650
54.914328
54.915463
54.916795
54.917510
54.917917
54.918115
54.918263
54.918176
54.917954
54.918028
54.918349
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Name: Route 11
Path type: Two-way
Observer view angle: 50.0°

Vertex Latitude (°)

1
2
3
4
5
6
7
8

54.945552
54.944073
54.942101
54.938995
54.934656
54.934015
54.932239
54.930415

Ground elevation (m)

48.50
49.01
46.95
46.02
46.04
45.61
46.74
49.56
56.57
56.16
55.98
57.69
56.35

Ground elevation (m)

53.96
56.47
58.03
55.70
59.10
58.11
62.86
67.81

Height above ground (m)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Height above ground (m)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Total elevation (m)

48.50
49.01
46.95
46.02
46.04
45.61
46.74
49.56
56.57
56.16
55.98
57.69
56.35

Total elevation (m)

53.96
56.47
58.03
55.70
59.10
58.11
62.86
67.81
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Name: Route 12
Path type: Two-way
Observer view angle: 50.0°

Vertex Latitude (°) Longitude (°) Ground elevation (m) Height above ground (m) Total elevation (m)
1 54.955607 -1.497651 31.68 0.00 31.68
2 54.953931 -1.502458 34.77 0.00 34.77
3 54.950185 -1.509925 43.24 0.00 43.24
4 54.947918 -1.514131 49.89 0.00 49.89
5 54.945798 -1.515333 53.11 0.00 53.11

Name: Route 13
Path type: Two-way
Observer view angle: 50.0°

Vertex Latitude (°) Longitude (°) Ground elevation (m) Height above ground (m) Total elevation (m)
1 54.952206 -1.506234 40.53 0.00 40.53
2 54.954720 -1.509839 43.14 0.00 43.14
3 54.959032 -1.515805 40.43 0.00 40.43
4 54.960252 -1.521019 42.27 0.00 42.27
5 54.960979 -1.525718 45.83 0.00 45.83
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Name: Route 14
Path type: Two-way
Observer view angle: 50.0°

Vertex Latitude (°) Longitude (°) Ground elevation (m) Height above ground (m) Total elevation (m)
1 54.923004 -1.507329 49.41 0.00 49.41
2 54.922067 -1.507329 48.66 0.00 48.66
3 54.921179 -1.507930 49.92 0.00 49.92
4 54.920957 -1.508831 51.75 0.00 51.75
5 54.920933 -1.510719 52.33 0.00 52.33
6 54.920908 -1.511749 50.71 0.00 50.71
7 54.920316 -1.513466 51.38 0.00 51.38
8 54.919403 -1.514367 53.25 0.00 53.25
9 54.918195 -1.515740 57.50 0.00 57.50
10 54.917850 -1.516255 59.85 0.00 59.85
11 54.917702 -1.517328 59.38 0.00 59.38

Name: Route 15
Path type: Two-way
Observer view angle: 50.0°

Vertex Latitude (°) Longitude (°) Ground elevation (m) Height above ground (m) Total elevation (m)
1 54.925766 -1.461753 34.07 0.00 34.07
2 54.925347 -1.462611 33.06 0.00 33.06
3 54.923424 -1.470465 33.77 0.00 33.77
4 54.922856 -1.472267 34.01 0.00 34.01
5 54.922437 -1.473683 35.38 0.00 35.38
6 54.921820 -1.476258 37.65 0.00 37.65
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Name: Route 16
Path type: Two-way
Observer view angle: 50.0°

Vertex Latitude (°)

-

54.899803
54.898766
54.897828
54.897039
54.895410
54.893287
54.887907
54.883957
54.882180
54.878773
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Name: Route 2
Path type: Two-way
Observer view angle: 50.0°

Vertex Latitude (°)

1
2
3
4
5
6
7
8
9
1
1

54.918705
54.917139
54.916744
54.916313
54.915967
54.915758
54.915252
54.912008
54.911663
54.911182
54.911058

- o

Ground elevation (m)

42.88
42.89
42.54
42.81
42.34
42.76
39.29
37.94
36.42
38.23

Ground elevation (m)

40.00
38.93
39.77
39.69
40.43
40.25
39.88
38.35
36.97
36.03
35.87

Height above ground (m)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Height above ground (m)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Total elevation (m)

42.88
42.89
42.54
42.81
42.34
42.76
39.29
37.94
36.42
38.23

Total elevation (m)

40.00
38.93
39.77
39.69
40.43
40.25
39.88
38.35
36.97
36.03
35.87
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Name: Route 3
Path type: Two-way
Observer view angle: 50.0°

Vertex Latitude (°) Longitude (°) Ground elevation (m) Height above ground (m) Total elevation (m)
1 54.915943 -1.480346 36.97 0.00 36.97
2 54.915314 -1.481075 38.02 0.00 38.02
3 54.914413 -1.482255 37.79 0.00 37.79
4 54.913685 -1.483307 38.43 0.00 38.43
5 54.912970 -1.484401 39.16 0.00 39.16
6 54.912440 -1.485131 38.79 0.00 38.79
7 54.911835 -1.485753 38.39 0.00 38.39
8 54.909467 -1.488221 36.74 0.00 36.74
9 54.908677 -1.488843 37.87 0.00 37.87
10 54.907444 -1.489229 40.05 0.00 40.05
11 54.906371 -1.489229 40.96 0.00 40.96
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Name: Route 4

Path type: Two-way

Observer view angle: 50.0°

Vertex

© 0 N o g b~ 0N =

- a4 g
A WO N = O

wuEEEEF
Zforge

Latitude (°)

54.909011
54.907974
54.906691
54.905704
54.905606
54.905507
54.906099
54.906198
54.905803
54.902842
54.901757
54.901115
54.901757
54.906593

Longitude (°)

-1.462471
-1.467621
-1.476805
-1.488049
-1.499379
-1.512511
-1.520750
-1.523583
-1.527102
-1.534912
-1.539719
-1.545126
-1.549761
-1.558859

Ground elevation (m)

38.12
35.63
30.63
35.55
43.27
53.05
66.07
67.43
66.16
65.72
68.25
83.00
91.36
115.57

Height above ground (m)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Total elevation (m)

38.12
35.63
30.63
35.55
43.27
53.05
66.07
67.43
66.16
65.72
68.25
83.00
91.36
115.57
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Name: Route 5
Path type: Two-way
Observer view angle: 50.0°

Vertex Latitude (°) Longitude (°) Ground elevation (m) Height above ground (m) Total elevation (m)
1 54.933995 -1.525943 63.11 0.00 63.11
2 54.934414 -1.525385 60.49 0.00 60.49
3 54.935745 -1.525471 57.83 0.00 57.83
4 54.936337 -1.525042 56.02 0.00 56.02
5 54.936707 -1.524699 55.97 0.00 55.97
6 54.936213 -1.522510 57.40 0.00 57.40
7 54.936066 -1.521137 57.63 0.00 57.63
8 54.935597 -1.518004 55.71 0.00 55.71
9 54.935153 -1.515515 54.81 0.00 54.81
10 54.934956 -1.512811 47.72 0.00 47.72
11 54.934882 -1.509807 46.34 0.00 46.34
12 54.934808 -1.509335 47.43 0.00 47.43
13 54.934364 -1.509035 47.31 0.00 47.31
14 54.934118 -1.508520 46.31 0.00 46.31
15 54.934019 -1.507575 45.89 0.00 45.89
16 54.933699 -1.505301 43.56 0.00 43.56
17 54.933403 -1.504185 43.00 0.00 43.00
18 54.933304 -1.502898 44.04 0.00 44.04
19 54.933378 -1.500966 45.77 0.00 45.77
20 54.933477 -1.499851 47.41 0.00 47.41
21 54.933181 -1.498220 45.43 0.00 45.43
22 54.933156 -1.496932 44.23 0.00 44.23
23 54.932885 -1.494572 38.76 0.00 38.76
24 54.932910 -1.493714 41.74 0.00 41.74
25 54.932318 -1.491654 39.77 0.00 39.77
26 54.932047 -1.489122 38.85 0.00 38.85
27 54.931973 -1.488435 38.74 0.00 38.74
28 54.931751 -1.485302 38.50 0.00 38.50
29 54.931134 -1.483285 37.49 0.00 37.49
30 54.930617 -1.481354 37.56 0.00 37.56
31 54.930222 -1.480753 35.74 0.00 35.74
32 54.929704 -1.480710 35.50 0.00 35.50
33 54.929532 -1.480367 36.54 0.00 36.54

Page 24 of 363




Name: Route 6
Path type: Two-way
Observer view angle: 50.0°

Vertex Latitude (°) Longitude (°) Ground elevation (m) Height above ground (m) Total elevation (m)
1 54.925722 -1.472792 36.56 0.00 36.56
2 54.925870 -1.473479 35.17 0.00 35.17
3 54.927942 -1.476955 36.66 0.00 36.66
4 54.929224 -1.479272 36.85 0.00 36.85
5 54.929582 -1.480452 36.59 0.00 36.59
6 54.929859 -1.479948 37.62 0.00 37.62
7 54.929952 -1.479444 36.70 0.00 36.70
8 54.929785 -1.476901 38.90 0.00 38.90
9 54.929871 -1.474970 37.21 0.00 37.21
10 54.931154 -1.471193 37.83 0.00 37.83
11 54.931215 -1.470614 39.24 0.00 39.24
12 54.931918 -1.469498 42.55 0.00 42.55
13 54.932744 -1.467095 40.89 0.00 40.89
14 54.933891 -1.464112 39.60 0.00 39.60
15 54.934149 -1.463662 40.59 0.00 40.59
16 54.935136 -1.462846 40.91 0.00 40.91
17 54.935505 -1.462246 41.22 0.00 41.22
18 54.936183 -1.460658 4411 0.00 4411
19 54.938649 -1.458233 52.23 0.00 52.23
20 54.939339 -1.457160 54.08 0.00 54.08
21 54.940448 -1.456109 52.42 0.00 52.42
22 54.941558 -1.456731 44.94 0.00 44.94
23 54.942137 -1.457439 44.58 0.00 4458
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Name: Route 7
Path type: Two-way
Observer view angle: 50.0°

Vertex Latitude (°) Longitude (°) Ground elevation (m) Height above ground (m) Total elevation (m)
1 54.943727 -1.450873 51.62 0.00 51.62
2 54.943222 -1.451324 52.82 0.00 52.82
3 54.942840 -1.452160 53.90 0.00 53.90
4 54.942667 -1.454049 52.17 0.00 52.17
5 54.942445 -1.456001 44.30 0.00 44.30
6 54.942100 -1.457911 45.17 0.00 45.17
7 54.941570 -1.460035 38.69 0.00 38.69
8 54.941385 -1.461473 32.22 0.00 32.22
9 54.941792 -1.463297 33.13 0.00 33.13
10 54.941928 -1.464584 34.95 0.00 34.95
11 54.941903 -1.466215 35.10 0.00 35.10
12 54.941977 -1.471429 33.66 0.00 33.66
13 54.942322 -1.474219 34.84 0.00 34.84
14 54.942174 -1.475421 35.99 0.00 35.99
15 54.942544 -1.480656 38.81 0.00 38.81
16 54.943160 -1.485463 38.42 0.00 38.42
17 54.943407 -1.488810 37.08 0.00 37.08
18 54.943530 -1.493402 40.55 0.00 40.55
19 54.943752 -1.495162 42.41 0.00 42.41
20 54.943998 -1.498209 44.86 0.00 44.86
21 54.945551 -1.514044 53.12 0.00 53.12
22 54.944269 -1.503831 47.60 0.00 47.60
23 54.944491 -1.508551 51.15 0.00 51.15
24 54.946315 -1.519237 51.90 0.00 51.90
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Name: Route 8

Path type: Two-way

Observer view angle: 50.0°

Vertex
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Latitude (°)

54.968862
54.966842
54.963590
54.960682
54.958218
54.955557
54.953191
54.950678
54.947227
54.942100
54.938550
54.933521
54.927554
54.924545
54.920007
54.916208
54.912212
54.908462
54.904712
54.900962
54.898839
54.897161
54.895138
54.893608
54.890991
54.889115
54.886647
54.885363
54.883833
54.882006

Longitude (°)

-1.474970
-1.474283
-1.472824
-1.471537
-1.471279
-1.472653
-1.473854
-1.474026
-1.473425
-1.473940
-1.473682
-1.469563
-1.464069
-1.462095
-1.460293
-1.459950
-1.460722
-1.460894
-1.458576
-1.455744
-1.455486
-1.455658
-1.456688
-1.457632
-1.458405
-1.457975
-1.457289
-1.456516
-1.455744
-1.454285

Ground elevation (m)

12.05
16.06
21.57
18.98
21.48
23.45
27.42
29.45
31.60
35.98
36.80
34.20
30.81
32.03
31.62
31.67
32.42
29.31
14.95
42.77
49.21
61.59
69.99
76.84
84.49
93.63
92.00
95.25
91.73
92.45

Height above ground (m)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Total elevation (m)

12.05
16.06
21.57
18.98
21.48
23.45
27.42
29.45
31.60
35.98
36.80
34.20
30.81
32.03
31.62
31.67
32.42
29.31
14.95
42.77
49.21
61.59
69.99
76.84
84.49
93.63
92.00
95.25
91.73
92.45
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Name: Route 9
Path type: Two-way
Observer view angle: 50.0°

Vertex Latitude (°) Longitude (°) Ground elevation (m) Height above ground (m) Total elevation (m)
1 54.933420 -1.527987 65.64 0.00 65.64
2 54.931250 -1.525241 58.60 0.00 58.60
3 54.928636 -1.522237 56.56 0.00 56.56
4 54.926367 -1.520091 55.08 0.00 55.08
5 54.924197 -1.518889 54.18 0.00 54.18

Flight Path Receptors

Name: FP 1

Description:

Threshold height: 15 m
Direction: 65.4°

Glide slope: 3.0°

Pilot view restricted? Yes
Vertical view: 30.0°
Azimuthal view: 50.0°

Point Latitude (°) Longitude (°) Ground elevation (m) Height above ground (m) Total elevation (m)

Threshold 55.034073 -1.704289 80.07 15.24 95.31

Two-mile 55.022019 -1.750199 127.26 136.74 264.00
/—-\
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Name: FP 2

Description:

Threshold height: 15 m
Direction: 246.0°

Glide slope: 3.0°

Pilot view restricted? Yes
Vertical view: 30.0°
Azimuthal view: 50.0°

Point Latitude (°) Longitude (°) Ground elevation (m) Height above ground (m) Total elevation (m)
Threshold 55.041205 -1.677424 71.51 15.24 86.75
Two-mile 55.052951 -1.631262 59.35 196.08 255.43

Discrete Observation Point Receptors

Name ID Latitude (°) Longitude (°) Elevation (m) Height (m)
OP 1 1 54.920648 -1.476214 37.13 0.00
OP 2 2 54.918576 -1.478103 36.40 0.00
OP 3 3 54.922325 -1.468533 32.70 0.00
OP 4 4 54.918527 -1.485055 39.20 0.00
OP 5 5 54.917047 -1.490377 39.52 0.00
OP 6 6 54.915148 -1.503552 4457 0.00
OP 7 7 54.917861 -1.504710 46.43 0.00
OP 8 8 54.919470 -1.506545 50.98 0.00
OP 9 9 54.922498 -1.507285 49.67 0.00
OP 10 10 54.924940 -1.507693 43.49 0.00
OP 11 11 54.910263 -1.500826 44.40 0.00
OP 12 12 54.909153 -1.497500 41.36 0.00
OP 13 13 54.933373 -1.497715 46.01 0.00
OP 14 14 54.935764 -1.514366 52.32 0.00
OP 15 15 54.925710 -1.519920 54.54 0.00
OP 16 16 54.926401 -1.462070 36.99 0.00
OP 17 17 54.930001 -1.464903 40.96 0.00
OP 18 18 54.940208 -1.470246 35.07 0.00
OP 19 19 54.948983 -1.480095 33.92 0.00
OP 20 20 54.951004 -1.487562 34.65 0.00
OP 21 21 54.952434 -1.495973 33.93 0.00
OP 22 22 54.952631 -1.505243 37.94 0.00
OP 23 23 54.946371 -1.519233 51.84 0.00
OP 24 24 54.906717 -1.486875 35.85 0.00
OP 25 25 54.941589 -1.457435 46.86 0.00
OP 26 26 54.936412 -1.541120 72.85 0.00
OP 27 27 54.920087 -1.545326 118.11 0.00
OP 28 28 54.904792 -1.540806 81.18 0.00
OP 29 29 54.878531 -1.494630 64.98 0.00
OP 30 30 54.904677 -1.455832 9.53 0.00
/SN
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Glare Analysis Results

Summa ry of Results aiare with potential for temporary after-image predicted

Peak
PV Array Tilt Orient Annual Green Glare Annual Yellow Glare Energy Luminance
° ° min hr min hr kWh cd/m?
PV array 1 2124  156.0 1,122 18.7 0 0.0 - 91,360
PV array 10 2124  156.0 1,970 32.8 0 0.0 - 183,764
PV array 11 2.124  336.0 17,983 299.7 0 0.0 - 42,987
PV array 12 2.124  336.0 13,925 232.1 0 0.0 - 22,476
PV array 13 2.058 156.0 3,538 59.0 125 2.1 - 326,670
PV array 14 2.058 156.0 3,025 50.4 18 0.3 - 281,892
PV array 15 2.058  336.0 13,017 216.9 0 0.0 - 23,906
PV array 16 2.058 336.0 27,247 454 1 0 0.0 - 62,218
PV array 17 2.124  336.0 18,865 314.4 0 0.0 - 33,092
PV array 18 2.058 156.0 1,884 314 0 0.0 - 120,149
PV array 2 2124  156.0 1,674 27.9 0 0.0 - 86,192
PV array 3 2.124  336.0 9,967 166.1 0 0.0 - 15,481
PV array 4 2.124  336.0 11,248 187.5 0 0.0 - 25,623
PV array 5 2.058 156.0 1,283 21.4 0 0.0 - 100,790
PV array 6 2.058 156.0 1,157 19.3 0 0.0 - 92,841
PV array 7 2.058  336.0 9,817 163.6 0 0.0 - 24,570
PV array 8 2.058  336.0 10,892 181.5 0 0.0 - 20,531
PV array 9 2.124 156.0 1,844 30.7 21 0.3 - 277,919

Total glare received by each receptor; may include duplicate times of glare from multiple reflective surfaces.

Receptor Annual Green Glare Annual Yellow Glare
min hr min hr
Footpath 1 55 0.9 0 0.0
Footpath 2 11,351 189.2 0 0.0
Footpath 3 2,022 33.7 0 0.0
Footpath 4 1,959 32.6 0 0.0
Route 1 2,789 46.5 143 2.4
Route 10 451 7.5 0 0.0
Route 11 0 0.0 0 0.0
Route 12 1,699 28.3 0 0.0
Route 13 6,939 115.7 0 0.0
Route 14 617 10.3 0 0.0
Route 15 882 14.7 0 0.0
Route 16 0 0.0 0 0.0
Route 2 0 0.0 0 0.0
Route 3 0 0.0 0 0.0
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Receptor

Route 4
Route 5
Route 6
Route 7
Route 8
Route 9
FP 1
FP 2
OP 1
OP 2
OP 3
OP 4
OP 5
OP 6
OP 7
OP 8
OP9
OP 10
OP 11
OP 12
OP 13
OP 14
OP 15
OP 16
OP 17
OP 18
OP 19
OP 20
OP 21
OP 22
OP 23
OP 24
OP 25
OP 26
OP 27
OP 28
OP 29
OP 30

wmEEEEF
z=iForge

Annual Green Glare

min
6,588
22,098
11,074
30,602
586
6,338
0
0
3,505
1,291
69
20
301
18
75
226
565
1,127
69

6,362

4,325

1,314
112
865

o O O o o

hr

109.8
368.3
184.6
510.0
9.8
105.6
0.0
0.0
58.4
21.5
1.1
0.3
5.0
0.3
1.2
3.8
9.4
18.8
1.1
0.0
106.0
721
21.9
1.9
14.4
0.0
0.0
0.0
0.0
0.0
143.4
0.0
61.1
57.0
102.6
38.6
0.0
0.0

Annual Yellow Glare

min

O O O O O o o o

\V]
—

O O O O O O O O O O O O OO0 O 0O O OO0 O o o o o o o o o o

hr

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.3
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
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PV: PV array 1

Receptor results ordered by category of glare

Receptor

Footpath 1
Route 1
Route 4
Route 8
Route 9
Footpath 2
Footpath 3
Footpath 4
Route 10
Route 11
Route 12
Route 13
Route 14
Route 15
Route 16
Route 2
Route 3
Route 5
Route 6
Route 7
FP 1

FP 2

OP 2

OP 5

OP 11

OP 27

OP 1

OP 3

OP 4

OP 6

OP 7

OP 8
OP9

OP 10

OP 12

OP 13
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Annual Green Glare

min
55

38
324

NN
N 0o

O O O O O O O O OO oo o o o o o

222
109

252

O O O O O o o o o o

hr

0.9
0.6
5.4
1.3
0.4
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
3.7
1.8
0.4
4.2
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Annual Yellow Glare

min

O O O O O O O O O O O O OO OO O OO OO O O o O oo o o o o o o o o o

hr

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Peak
Luminance

cd/m?

11,019

9,774

3,630

7,612

5,800
0

O O O O O O O O o oo o o o o

91,360
41,719
6,198
3,938

O O O O O o o o o
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Receptor

OP 14
OP 15
OP 16
OP 17
OP 18
OP 19
OP 20
OP 21
OP 22
OP 23
OP 24
OP 25
OP 26
OP 28
OP 29
OP 30

Sampled PV Glare Luminance for Receptors (Peak Per Day)

80,000 -

60,000

40,000 -

20,000

Max Luminance Per Day (cd/m?)

Annual Green Glare

3
5

O O O O O O O O O oo o o o o o o

lpepew o e OP2
< WA
ﬂ-q.‘ :\A.-“ . oP 27
¢ N *  route-4
s . * route-9
.
.

- -~ N
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R R A I ST RCOS
Day of year

hr

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

min

O O O O O O O O O O o o o o o o

Annual Yellow Glare

hr

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Peak
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PV array 1 and Route: Footpath 1

Yellow glare: none
Green glare: 55 min.
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24:00 -

23:00 -

22:00 -

21:00 -

20:00 -

19:00 -

18:00 -

17:00 -

16:00 -

15:00 -

14:00 -

13:00 -

12:00 -

11:00 -

10:00 -

09:00 -

08:00 -

07:00 -

06:00 -

05:00 -

04:00 - ——
03:00 -

02:00 -

01:00 -

00:00 ~ T T T

Hour

T T T T T T T T
L R R R R
Day of year
B Low potential for temporary after-image
Potential for temporary after-image

Hazard plot for pv-array-1 and footpath-1

'::; 101-E o)

£ ]

§ ]

S 0 =

o 10°%

9] E

c i

o 1

5 ]

©

£ 101s

K] E

= 3

£

2 1 L

1022

T T —— T v S B
10° 10! 10? 10°

Subtended Source Angle (mrad)

Potential for After-iImage Zone
Low Potential for After-image Zone
Permanent Retinal Damage Zone

® Hazard from Source Data

O Hazard Due to Viewing Unfiltered Sun

Sampled Annual Glare Reflections on PV Footprint
0 4

120
100 +
80 1
60 1

40

North (m)

204

0-

20 4

-40

20 N

T v T T T T

X MR- SN R M
East (m)

mmm Low potential for temporary after-image

Potential for temporary after-image
= PV Array Footprint

Max Daily Luminance (cd/m?)

607

Minutes of glare
8 8
! ’

N
o
L

10

Daily Duration of Glare

North (m)

12,000 A

10,000 A

8,000 -

6,000 -

4,000 A

2,000 A

T T

N :

P w0 R o o

Day of year
Il Low potential for temporary after-image
Potential for temporary after-image

Positions Along Path Receiving Glare
~200 -

—400 -

—600

—800

—1000 -

—1200 1 R v

—1400

T T T T T
—1000 -800 —-600 —400 —200 0
East (m)

mmm Low potential for temporary after-image
Potential for temporary after-image
= Path

Predicted PV Glare Luminance

\3‘\

@ et el W 0 R o e
Day of year

Page 34 of 363



PV array 1 and Route: Route 1

Yellow glare: none
Green glare: 38 min.
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PV array 1 and Route: Route 4

Yellow glare: none
Green glare: 324 min.

Annual Predicted Glare Occurrence
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PV array 1 and Route: Route 8

Yellow glare: none
Green glare: 78 min.

Annual Predicted Glare Occurrence
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PV array 1 and Route: Route 9

Yellow glare: none
Green glare: 22 min.

Annual Predicted Glare Occurrence
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PV array 1 and Route:

No glare found
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PV array 1 and FP: FP 1

No glare found

PV array 1 and FP: FP 2

No glare found
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PV array 1

Yellow glare: none

and OP 2

Green glare: 222 min.
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PV array 1 and OP 5

Yellow glare: none
Green glare: 109 min.

Annual Predicted Glare Occurrence
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PV array 1 and OP 11

Yellow glare: none
Green glare: 22 min.

Annual Predicted Glare Occurrence
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PV array 1 and OP 27

Yellow glare: none
Green glare: 252 min.

Annual Predicted Glare Occurrence
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PV array 1 and OP 3

No glare found
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PV array 1 and OP 19
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PV: PV array 10 EM potential for temporary after-image

Receptor results ordered by category of glare
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PV array 10 and Route: Route 4

Yellow glare: none
Green glare: 1,258 min.
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No glare found

60+

Minutes of glare
8 8

N
o
L

10

04

Daily Duration of Glare

R T S N

0-
_-1000
E
£
§ 2000 -
z
~3000 -
~4000 -

Day of year
Il Low potential for temporary after-image
Potential for temporary after-image

Positions Along Path Receiving Glare

T T T T T T T T
—6000 -5000 —4000 -3000 -2000 -1000 0 1000 2000

8,000

7,000

6,000 -

5,000

4,000 -

3,000

2,000 A

Max Daily Luminance (cd/m?)

1,000 1

East (m)
= Low potential for temporary after-image

Potential for temporary after-image
BN Path

Predicted PV Glare Luminance

7~

PALIIN S

L

® %, a
~...
-

H

s .
¢ |
é :

:
: :

: .

: :

; .

X .

0
\3(\

@ Wt g W R o e e
Day of year

Page 49 of 363



PV array 10 and Route:

No glare found
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PV array 10 and Route: Route 6
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PV array 10 and OP 1

Yellow glare: none
Green glare: 168 min.
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PV array 10 and OP 27

Yellow glare: none
Green glare: 241 min.
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PV array 10

Yellow glare: none
Green glare: 303 min.
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PV array 10 and OP 3

No glare found

PV array 10 and OP 4
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PV array 10 and OP 17
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No glare found

PV array 10 and OP 19

No glare found

PV array 10 and OP 20

No glare found

PV array 10 and OP 21

No glare found

PV array 10 and OP 22

No glare found

PV array 10 and OP 23

No glare found

PV array 10 and OP 24

No glare found

PV array 10 and OP 25

No glare found

PV array 10 and OP 26

No glare found

PV array 10 and OP 29

No glare found

PV array 10 and OP 30

No glare found

Z=sforge

Page 56 of 363



PV: PV array 11 M potential for temporary after-image

Receptor results ordered by category of glare
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PV array 11 and Route: Footpath 2

Yellow glare: none
Green glare: 656 min.
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PV array 11 and Route: Footpath 3

Yellow glare: none
Green glare: 50 min.
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PV array 11 and Route: Route 12

Yellow glare: none
Green glare: 337 min.
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PV array 11 and Route: Route 13

Yellow glare: none
Green glare: 1,414 min.
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PV array 11 and Route: Route 4

Yellow glare: none
Green glare: 420 min.

Annual Predicted Glare Occurrence
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PV array 11 and Route: Route 5

Yellow glare: none
Green glare: 3,019 min.
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PV array 11 and Route: Route 6

Yellow glare: none
Green glare: 1,531 min.
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PV

array 11 and Route: Route 7

Yellow glare: none
Green glare: 4,411 min.
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PV array 11 and Route: Route 9

Yellow glare: none
Green glare: 1,071 min.
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PV array 11 and Route:

No glare found
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PV array 11 and OP 10

Yellow glare: none
Green glare: 82 min.
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PV array 11 and OP 13

Yellow glare: none
Green glare: 1,241 min.

Annual Predicted Glare Occurrence
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PV array 11 and OP 14

Yellow glare: none
Green glare: 697 min.

Annual Predicted Glare Occurrence
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PV array 11 and OP 15

Yellow glare: none
Green glare: 246 min.

Annual Predicted Glare Occurrence
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PV array 11 and OP 23

Yellow glare: none
Green glare: 1,211 min.
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PV array 11 and OP 25

Yellow glare: none
Green glare: 380 min.
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PV array 11 and OP 26

Yellow glare: none
Green glare: 501 min.

24:00 -
23:00 -
22:00 -
21:00 -
20:00 -
19:00 -
18:00 -
17:00 -
16:00 -
15:00 -
14:00 -
13:00 -
12:00 -
11:00 -
10:00 -
09:00 -
08:00 -
07:00 -
06:00 -
05:00 -
04:00 -
03:00 -
02:00 -
01:00 -

Hour

Annual Predicted Glare Occurrence

00:00 ~
¥

=
o

Retinal Irradiance (W/cm~2)

5,000

»
o
o
[S]
L

3,000

= 2,000+

Max Daily Luminance (cd/m?)

=
[=]
=]
o
L

=
[J——
>

T T T T T T T T T T
@ w0 W 0 R o
Day of year
Bl Low potential for temporary after-image
Potential for temporary after-image

Hazard plot for pv-array-11 and OP 26

R

/

1

—ry T s
10t 10?

Subtended Source Angle (mrad)

Potential for After-iImage Zone

Low Potential for After-image Zone

Permanent Retinal Damage Zone

Hazard from Source Data

O Hazard Due to Viewing Unfiltered Sun

Predicted PV Glare Luminance

LTI
]

oet

10°

\3(\

@ W g ¢ W R o
Day of year

W

60+

Minutes of glare
8 8

N
o
L

10

0

Daily Duration of Glare

¥

North (m)

R I T A Ol
Day of year

Il Low potential for temporary after-image
Potential for temporary after-image

Sampled Annual Glare Reflections on PV Footprint
240 4
220 4
200 4
180 -
160 -
140 -
120 -
100 -

80

T v T T T T T T
AW 9 g g 0 0 e
East (m)

mmm Low potential for temporary after-image

Potential for temporary after-image
=== PV Array Footprint

Page 75 of 363



PV array 11 and OP 27

Yellow glare: none
Green glare: 498 min.

Annual Predicted Glare Occurrence
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PV array 11 and OP 28

Yellow glare: none
Green glare: 218 min.

Annual Predicted Glare Occurrence
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PV array 11 and OP 2

No glare found

PV array 11 and OP 3

No glare found

PV array 11 and OP 4

No glare found

PV array 11 and OP 5

No glare found

PV array 11 and OP 6

No glare found

PV array 11 and OP 7

No glare found

PV array 11 and OP 8

No glare found

PV array 11 and OP 9
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PV array 11 and OP 11

No glare found

PV array 11 and OP 12

No glare found

PV array 11 and OP 16
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PV array 11 and OP 17
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PV array 11 and OP 18
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PV array 11 and OP 19

No glare found
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PV array 11 and OP 20

No glare found

PV array 11 and OP 21

No glare found

PV array 11 and OP 22

No glare found

PV array 11 and OP 24

No glare found

PV array 11 and OP 29

No glare found

PV array 11 and OP 30

No glare found
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PV: PV array 12 'm potential for temporary after-image

Receptor results ordered by category of glare

Receptor Annual Green Glare
min hr
Footpath 2 634 10.6
Route 12 313 5.2
Route 13 1,124 18.7
Route 4 552 9.2
Route 5 1,417 23.6
Route 6 1,552 25.9
Route 7 4,284 71.4
Route 9 889 14.8
Footpath 1 0 0.0
Footpath 3 0 0.0
Footpath 4 0 0.0
Route 1 0 0.0
Route 10 0 0.0
Route 11 0 0.0
Route 14 0 0.0
Route 15 0 0.0
Route 16 0 0.0
Route 2 0 0.0
Route 3 0 0.0
Route 8 0 0.0
FP 1 0 0.0
FP 2 0 0.0
OP 10 79 1.3
OP 14 516 8.6
OP 23 845 141
OP 25 477 8.0
OP 26 448 7.5
OP 27 489 8.2
OP 28 306 5.1
OP 1 0 0.0
OP 2 0 0.0
OP 3 0 0.0
OP 4 0 0.0
OP 5 0 0.0
OP 6 0 0.0
OP7 0 0.0
OP 8 0 0.0
OP9 0 0.0
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Zforge

Annual Yellow Glare

3
5

O O O O O O O O O O O O O O O O O O O O OO O O O OO O O o o o o o o o o o

hr

0.0
0.0
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0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
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0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Peak
Luminance

cd/m?

12,972
8,567
6,078
3,310
19,352

22,476
13,976
12,547

0

O O O O O O O o o o o o

0
9,440
13,487
7,843
13,144
5,270
5,088
3,642
0

O O O O O o o o

Page 80 of 363



Receptor

OP 11
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OP 15
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Annual Green Glare
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PV array 12 and Route: Footpath 2

Yellow glare: none
Green glare: 634 min.

Annual Predicted Glare Occurrence

Daily Duration of Glare
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PV array 12 and Route: Route 12

Yellow glare: none
Green glare: 313 min.

Annual Predicted Glare Occurrence
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PV array 12 and Route: Route 13

Yellow glare: none
Green glare: 1,124 min.

Annual Predicted Glare Occurrence Daily Duration of Glare
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PV array 12 and Route: Route 4

Yellow glare: none
Green glare: 552 min.

Annual Predicted Glare Occurrence
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PV array 12 and Route: Route 5

Yellow glare: none
Green glare: 1,417 min.

Annual Predicted Glare Occurrence
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PV array 12 and Route: Route 6

Yellow glare: none
Green glare: 1,552 min.

Annual Predicted Glare Occurrence
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PV array 12 and Route: Route 7

Yellow glare: none
Green glare: 4,284 min.

Annual Predicted Glare Occurrence Daily Duration of Glare
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PV array 12 and Route: Route 9

Yellow glare: none
Green glare: 889 min.

Annual Predicted Glare Occurrence
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PV array 12 and Route:

No glare found

PV array 12 and Route:
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PV array 12 and OP 10

Yellow glare: none
Green glare: 79 min.

Annual Predicted Glare Occurrence
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PV array 12 and OP 14

Yellow glare: none
Green glare: 516 min.
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PV array 12 and OP 23

Yellow glare: none
Green glare: 845 min.

Annual Predicted Glare Occurrence
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PV array 12 and OP 25

Yellow glare: none
Green glare: 477 min.

Annual Predicted Glare Occurrence
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PV array 12 and OP 26

Yellow glare: none
Green glare: 448 min.
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PV array 12 and OP 27

Yellow glare: none
Green glare: 489 min.

Annual Predicted Glare Occurrence
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PV array 12 and OP 28

Yellow glare: none
Green glare: 306 min.

Annual Predicted Glare Occurrence
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PV array 12 and OP 2

No glare found

PV array 12 and OP 3

No glare found

PV array 12 and OP 4

No glare found

PV array 12 and OP 5

No glare found

PV array 12 and OP 6

No glare found

PV array 12 and OP 7

No glare found

PV array 12 and OP 8

No glare found

PV array 12 and OP 9

No glare found

PV array 12 and OP 11

No glare found

PV array 12 and OP 12

No glare found

PV array 12 and OP 13

No glare found

PV array 12 and OP 15

No glare found

PV array 12 and OP 16

No glare found

PV array 12 and OP 17

No glare found
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PV array 12 and OP 18

No glare found

PV array 12 and OP 19

No glare found

PV array 12 and OP 20

No glare found

PV array 12 and OP 21

No glare found

PV array 12 and OP 22

No glare found

PV array 12 and OP 24

No glare found

PV array 12 and OP 29

No glare found

PV array 12 and OP 30

No glare found
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PV: PV array 13 potential temporary after-image

Receptor results ordered by category of glare
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Receptor Annual Green Glare
min hr
OP 14 0 0.0
OP 16 0 0.0
OP 17 0 0.0
OP 18 0 0.0
OP 19 0 0.0
OP 20 0 0.0
OP 21 0 0.0
OP 22 0 0.0
OP 23 0 0.0
OP 24 0 0.0
OP 25 0 0.0
OP 28 0 0.0
OP 29 0 0.0
OP 30 0 0.0
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PV array 13 and Route: Route 1

Yellow glare: 125 min.
Green glare: 697 min.
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PV array 13 and Route: Route 10

Yellow glare: none
Green glare: 16 min.

Annual Predicted Glare Occurrence
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PV array 13 and Route: Route 15

Yellow glare: none
Green glare: 321 min.
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PV array 13 and Route: Route 4

Yellow glare: none
Green glare: 326 min.
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PV array 13 and Route: Route 8

Yellow glare: none
Green glare: 90 min.

Annual Predicted Glare Occurrence
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PV array 13 and Route: Route 9

Yellow glare: none
Green glare: 214 min.

Annual Predicted Glare Occurrence
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PV array 13 and Route: Footpath 1
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PV array 13 and Route:

No glare found
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PV array 13 and FP: FP 2

No glare found

PV array 13 and OP 1

Yellow glare: none
Green glare: 1,291 min.

Annual Predicted Glare Occurrence
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PV array 13

Yellow glare: none
Green glare: 39 min.
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PV array 13 and OP 5

Yellow glare: none
Green glare: 99 min.

Annual Predicted Glare Occurrence
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PV array 13 and OP 15

Yellow glare: none
Green glare: 95 min.

Annual Predicted Glare Occurrence
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PV array 13 and OP 26

Yellow glare: none
Green glare: 45 min.
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PV array 13 and OP 27

Yellow glare: none
Green glare: 305 min.

Annual Predicted Glare Occurrence
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PV array 13 and OP 4

No glare found

PV array 13 and OP 6
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PV array 13 and OP 20

No glare found
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PV: PV array 14 potential temporary after-image

Receptor results ordered by category of glare
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Receptor Annual Green Glare
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PV array 14 and Route: Route 1

Yellow glare: 18 min.
Green glare: 683 min.

Annual Predicted Glare Occurrence
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PV array 14 and Route: Route 10

Yellow glare: none
Green glare: 70 min.

Annual Predicted Glare Occurrence
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PV array 14 and Route: Route 15

Yellow glare: none
Green glare: 360 min.

Annual Predicted Glare Occurrence
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PV array 14 and Route: Route 4

Yellow glare: none
Green glare: 186 min.

Annual Predicted Glare Occurrence
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PV array 14 and Route: Route 8

Yellow glare: none
Green glare: 90 min.

Annual Predicted Glare Occurrence
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PV array 14 and Route: Route 9

Yellow glare: none
Green glare: 158 min.

Annual Predicted Glare Occurrence
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PV array 14 and Route: Footpath 1
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PV array 14 and Route:

No glare found
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PV array 14 and FP: FP 2

No glare found

PV array 14 and OP 1

Yellow glare: none
Green glare: 1,090 min.
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PV array 14 and OP 3

Yellow glare: none
Green glare: 30 min.

Annual Predicted Glare Occurrence
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PV array 14 and OP 26

Yellow glare: none
Green glare: 46 min.
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PV array 14 and OP 27

Yellow glare: none
Green glare: 312 min.

Annual Predicted Glare Occurrence
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PV array 14 and OP 4

No glare found

PV array 14 and OP 5

No glare found

PV array 14 and OP 6

No glare found

PV array 14 and OP 7

No glare found
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No glare found
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PV array 14 and OP 18

No glare found
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PV: PV array 15 '™m potential for temporary after-image

Receptor results ordered by category of glare
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PV array 15 and Route: Footpath 2

Yellow glare: none
Green glare: 798 min.

Annual Predicted Glare Occurrence
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PV array 15 and Route: Route 12

Yellow glare: none
Green glare: 125 min.

Annual Predicted Glare Occurrence

24:00 -
23:00 -
22:00 -
21:00 -
20:00 -
19:00 -
18:00 -
17:00 -
16:00 -
15:00 -
14:00 -
13:00 -
12:00 -
11:00 -
10:00 ~qum
09:00 -
08:00 -
07:00 -
06:00 -
05:00 -
04:00 -
03:00 -
02:00 -
01:00 -
00:00 ~ T T

Hour

R I I S e R

Day of year
B Low potential for temporary after-image
Potential for temporary after-image

Hazard plot for pv-array-15 and route-12

—_ 1

8 10 1)

£ i

§ 9

= 10°=

Q 3

I+ E

2 ]

.o 1

5 ]

©

E 107 s

© ]

£ 1

= ]

& .

10723

1 — : ————rey
10° 10! 10? 10°

Subtended Source Angle (mrad)

Potential for After-iImage Zone
Low Potential for After-image Zone
Permanent Retinal Damage Zone

® Hazard from Source Data

O Hazard Due to Viewing Unfiltered Sun

Sampled Annual Glare Reflections on PV Footprint

340 o
320 4
300 4
280 -

260 -

North (m)

240 A

220 4

200 -

180

T T T T T T T v
P ®  ® @0 P @O gd 20
East (m)

mmm Low potential for temporary after-image

Potential for temporary after-image
mmm PV Array Footprint

Max Daily Luminance (cd/m?)

607

Minutes of glare
8 8

N
o
L

10

0

Daily Duration of Glare

¥

North (m)

10,000 -

8,000 -

6,000 -

4,000 A

2,000 A

@ g Y a9 g o
Day of year
I Low potential for temporary after-image
Potential for temporary after-image

Positions Along Path Receiving Glare
4000
3800 -
3600
3400
3200

3000 1

2800 1

T T T T T T T T
—2200 —2000 —1800 —1600 —1400 —1200 —1000 —800
East (m)

= Low potential for temporary after-image
Potential for temporary after-image
= Path

Predicted PV Glare Luminance

0
\3‘\

@ et gl W 0 R o
Day of year

Page 135 of 363



PV array 15 and Route: Route 13

Yellow glare: none
Green glare: 786 min.

Annual Predicted Glare Occurrence
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PV array 15 and Route: Route 14

Yellow glare: none
Green glare: 28 min.

Annual Predicted Glare Occurrence
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PV array 15 and Route: Route 4

Yellow glare: none
Green glare: 281 min.

Annual Predicted Glare Occurrence
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PV array 15 and Route: Route 5

Yellow glare: none
Green glare: 1,791 min.

Annual Predicted Glare Occurrence
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PV array 15 and Route: Route 6

Yellow glare: none
Green glare: 1,814 min.

Annual Predicted Glare Occurrence

24:00 -
23:00 -
22:00 -
21:00 -
20:00 -
19:00 -
18:00 -
17:00 -
16:00 -
15:00 S
14:00 -
13:00 -
12:00 -
11:00 -
10:00 -
09:00 -
08:00 -
07:00 -
06:00 -
05:00 -
04:00 -
03:00 -
02:00 -
01:00 -
00:00 ~ T T

Hour

R I R S e R

Day of year
Bl Low potential for temporary after-image
Potential for temporary after-image

Hazard plot for pv-array-15 and route-6

—_ 1-

8 10z o)

£ i

§ ]

= 10°=

[ 3

I¥] E

] ]

ol 1

5 ]

©

E 107 s

© i

(= 3

b~ ] N

g IR

10723

T T T S e R
10° 10! 10? 10°

Subtended Source Angle (mrad)

Potential for After-iImage Zone
Low Potential for After-image Zone
Permanent Retinal Damage Zone

® Hazard from Source Data

O Hazard Due to Viewing Unfiltered Sun

Sampled Annual Glare Reflections on PV Footprint

340 o
320 4
300 4
280 -

260 -

North (m)

240 A

220 4

200 -

180

T T T T T T T v
P ®  ® @ P @O gd 20
East (m)

mmm Low potential for temporary after-image

Potential for temporary after-image
mmm PV Array Footprint

Max Daily Luminance (cd/m?)

60

Minutes of glare
8 8

N
o

Daily Duration of Glare

10
0 T T T T T T T T T T
P w0 R o o
Day of year
I Low potential for temporary after-image
Potential for temporary after-image
Positions Along Path Receiving Glare
2500
B
B
2000 - /
E ;
-é 1500 v
=3
z
10001 4
500 -
0 500 1000 1500 2000
East (m)
mmm Low potential for temporary after-image
Potential for temporary after-image
= Path
Predicted PV Glare Luminance
25,000
4 \
20,000 % & o o
N . ‘o
15,000 -
10,000 -
5,000 -
0 T T T T T T T T T T T
Ny X
P Wt el ¢ W 0 e o

Day of year

Page 140 of 363



PV array 15 and Route: Route 7

Yellow glare: none

Green glare: 4,228 min.
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PV array 15 and Route: Route 9

Yellow glare: none
Green glare: 345 min.

Annual Predicted Glare Occurrence
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PV array 15 and Route: Footpath 3

No glare found

PV array 15 and Route: Footpath 4
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PV array 15 and OP 9

Yellow glare: none
Green glare: 52 min.

Annual Predicted Glare Occurrence
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