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Appendix A. Cumulative cSEL Scenario Maps

A.l. Single Level Bridge: No BMPs Applied
A.1.1. Max Case 1 (also dual level bridge)
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A.1.2. Max Case 2A
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A.1.3. Max Case 3 (also dual level bridge)
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A.1.4. Typical Case 1 (also dual level bridge)
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A.1.5. Typical Case 2A
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A.1.6. Typical Case 3 (also dual level bridge)
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A.2. Single Level Bridge: BMPs Applied
A.2.1. Max Case 1 (also dual level bridge)
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A.2.2. Max Case 2A
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A.2.3. Max Case 3 (also dual level bridge)
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A.2.4. Typical Case 1 (also dual level bridge)
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A.2.5. Typical Case 2A
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A.2.6. Typical Case 3 (also dual level bridge)
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A.3. Dual Level Bridge: No BMPs Applied

A.3.1. Max Case 1

Sound level contours are identical to those of the single level bridge in section A.1.1. Max Case
1 (also dual level bridge).
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A.3.2. Max Case 2B
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A.3.3. Max Case 3

Sound level contours are identical to those of the single level bridge in section A.1.3. Max Case
3 (also dual level bridge).

Version 1.0 A-15



Tappan Zee Bridge Construction Hydroacoustic Noise Modeling JASCO Applied Sciences

A.3.4. Typical Case 1

Sound level contours are identical to those in of the single level bridge section A.1.4. Typical
Case 1 (also dual level bridge).
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A.3.5. Typical Case 2B
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A.3.6. Typical Case 3

Sound level contours are identical to those of the single level bridge in section A.1.6. Typical
Case 3 (also dual level bridge).
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A.4. Dual Level Bridge: BMPs Applied

A.4.1. Max Case 1

Sound level contours are identical to those of the single level bridge in section A.2.1. Max Case
1 (also dual level bridge).
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A.4.2. Max Case 2B
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A.4.3. Max Case 3

Sound level contours are identical to those of the single level bridge in section A.2.3. Max Case
3 (also dual level bridge).
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A.4.4. Typical Case 1

Sound level contours are identical to those of the single level bridge in section A.2.4. Typical
Case 1 (also dual level bridge).
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A.4.5. Typical Case 2B
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A.4.6. Typical Case 3

Sound level contours are identical to those of the single level bridge in section A.2.6. Typical
Case 3 (also dual level bridge).
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Appendix B. Single Strike SEL Scenario Maps

B.1. Single and Dual Level Bridge: No BMPs Applied
B.1.1. 4’ pile size
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B.1.2. 6’ pile size
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B.1.3. 8 pile size
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B.1.4. 10 pile size
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B.2. Single and Dual Level Bridge: BMPs Applied
B.2.1. 4’ pile size
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B.2.2. 6’ pile size
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B.2.3. 8 pile size
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B.2.4. 10’ pile size
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Appendix C. rms SPL Scenario Maps

C.1. Single and Dual Level Bridge: No BMPs Applied
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C.1.2. 6’ pile size
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C.1.3. 8 pile size
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C.1.4. 10 pile size

c-4

10000 15000

5000

-10000 -5000

-15000

-10000

10000
L L

N

A

156

144 |

0 2,600 5,000

10,000

138 |

-10000

T 1

-5000

L

Feet

LR T

5000

rms SPL (dB re 1 pPa) without BMPs

P24/P44 - 10 ft pile
February 1, 2011

10000

10000 15000

5000

-10000 -5000

-15000

JASCO Applied Sciences

Version 1.0



C.2. Single and Dual Level Bridge: BMPs Applied

C.2.1. 4 pile size

-10000 -5000 0 5000 10000
1 1 1 1 1 L 1 1 1 1 1 1 1 L 1 1 1 L L 1 L
1l N
P ‘!
(=]
o
uw
o
Q
o
8
(= :
Qo
Q
w
_ . 144 v
i : 156
{ PN J
0 \\91-2 P23 {5 L
] H
| Y N
| 150
- 138
-
Q
o
u
[= e :
=] o
O r
o . Sy
o 4
o
(=)
uw
1 0 500 5,000 10,000
. —:_Feet |
T 1 1 1 T I 1 T 1 T 1 T 1 T T T '138 T T 1 T T
-10000 -5000 0 5000 10000

Version 1.0

rms SPL (dB re 1 yPa) with BMPs

P12/P23 - 4 ft pile

February 1, 2011

10000 15000

5000

-10000 -5000

-15000

C-5



Tappan Zee Bridge Construction Hydroacoustic Noise Modeling

C.2.2. 6’ pile size

C-6

10000 15000

5000

-10000 -5000

-15000

-10000 -5000 0 5000 10000
L L 1 L ] L L L 1 L 1 1 L L 1 L L L L L ]
N
J \ |
7 138
144
i 150
156 e
f-"\\x 11 [LC aohy ./
: — =t f@ P27/P48
- MNizf o
27 ;
156
150
144
138
0 2,500 5,000 10,000
— E— et |
T 1 1 1 T I 1 T 1 T Ll T 1 T T T '138 T T 1 T T
-10000 -5000 0 5000 10000

rms SPL (dB re 1 yPa) with BMPs

P27/P48 - 6 ft pile

February 1, 2011

10000 15000

5000

-10000 -5000

-15000

JASCO Applied Sciences

Version 1.0



C.2.3. 8 pile size
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C.2.4. 10 pile size
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Appendix D. Power Spectral Density Levels in 1/3-Octave Bands

D.1. Single and Dual Level Bridge: No BMPs Applied
D.1.1. 4 pile size
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Tappan Zee Bridge Construction Hydroacoustic Noise Modeling JASCO Applied Sciences

Power spectral density levels (dB re 1 pPa2/Hz) for Scenario 17: Impact hammering a 4 ft diameter pile at Pier 12/23 without BMPs.

Receiver Station

Frequency (Hz) CC1 CC2 CC3 CC4 CC5 SCl1 WC1 WwWC2 WC3 WS1 WS2 WS3
10 69.1 68.9 67.7 64.8 60.0 53.7 65.3 64.2 54.1 62.4 65.7 64.5
13 76.8 77.0 74.9 73.1 66.8 60.2 73.6 70.4 60.7 70.5 72.6 73.2
16 91.9 91.2 87.2 87.7 80.9 72.9 89.0 81.3 74.6 84.9 86.2 86.9
20 94.9 95.3 95.7 91.2 87.3 80.4 96.8 95.0 80.4 98.3 90.4 97.7
25 104.6 1045 102.2 95.2 87.9 83.3 101.4 96.7 81.3 105.2 96.2 102.9
32 89.7 88.8 95.1 98.7 88.7 82.6 1045 102.1 84.7 110.9 105.7 101.1
40 105.3 105.3 103.8 93.7 89.8 84.3 103.8 102.5 86.7 115.7 111.1 100.8
50 110.4 108.4 104.1 101.0 90.2 84.2 106.9 106.4 86.9 118.3 118.1 112.3
63 115.7 1156 112.8 109.8 97.2 89.7 115.6 110.2 91.9 1294 1249 1175
79 1189 1183 1175 1129 100.0 95.1 1225 1175 97.4 137.0 1329 127.4
100 1216 1169 116.8 115.0 101.0 942 1259 116.0 96.9 1453 138.0 129.8
126 1149 120.3 124.1 1159 99.4 89.8 129.3 126.4 98.5 151.2 1478 136.1
159 1243 1245 119.1 108.4 85.7 90.2 131.0 126.4 90.9 156.7 149.1 141.7
200 120.5 112.1 1175 113.2 88.6 92.8 133.6 1279 86.5 164.8 156.9 146.3
251 123.9 122.7 120.7 112.8 77.8 82.3 137.2 1284 81.8 165.8 161.3 1455
316 1154 110.6 116.0 102.8 78.6 68.1 124.4 129.0 82.7 167.3 160.9 148.2
398 1045 103.6 105.1 85.9 59.6 58.7 126.9 116.0 61.3 165.8 159.7 146.2
501 91.7 92.7 94.2 75.4 36.5 346 1119 109.7 37.3 1609 156.2 1394
631 77.1 84.2 85.4 64.5 18.1 -1.2 108.9 102.6 19.8 158.1 155.6 135.4
794 72.8 74.0 69.0 475 -11.3 -32.2 93.0 79.6 -145 1479 149.1 1254
1000 55.7 57.3 54.0 245 -452 -66.6 77.6 66.0 -56.6 150.1 141.7 113.9
1259 42.1 41.8 39.2 10.1 -63.7 -104.4 65.8 495 -93.0 1455 1343 101.4
1585 25.9 23.8 19.0 -7.5 -90.2 -153.7 48.5 27.1 -140.7 1315 124.1 91.1
1995 175 13.2 70 -16.0 -103.0 -168.2 36.4 145 -163.0 133.5 1135 81.5
2512 35.5 18.6 9.4 -10.2 -83.6 -142.6 52.2 9.4 -144.3 141.2 125.8 61.1
3162 63.7 58.0 52.3 389 -19.6 -56.8 79.8 49.8 -62.4 1441 133.9 96.2
3981 82.8 85.7 81.7 71.7 28.2 5.2 98.4 77.2 0.8 145.3 1395 1125
5012 947 103.4 101.9 94.0 60.1 46.8 109.1 95.4 440 1448 1424 123.2
6310 103.1 113.4 1134 108.4 80.0 721 116.3 105.6 71.2 1427 143.4 129.3
7943 107.4 113.0 116.5 113.7 88.8 83.1 120.3 108.3 84.7 139.1 1429 131.2
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D.1.2. 6’ pile size

Power Spectral Density Level (dB re 1 uPa’/Hz)
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Tappan Zee Bridge Construction Hydroacoustic Noise Modeling JASCO Applied Sciences

Power spectral density levels (dB re 1 pPa*/Hz) for Scenario 18: Impact hammering a 6 ft diameter pile at Pier 27/48 without BMPs.

Receiver Station
Frequency (Hz) CCl CC2 CC3 CCc4 cceh SCl1 WC1 WwWC2 WC3 WS1 WS2 WS3
10 95.4 92.4 87.6 82.8 74.2 65.5 80.9 76.1 65.2 70.9 67.0 66.7
13 108.4 106.6 94.3 95.0 83.4 75.0 94.6 88.1 73.9 80.5 77.5 77.7
16 107.0 109.8 108.4 93.7 92.0 82.9 90.5 94.4 84.2 85.3 77.5 76.2
20 117.4 113.8 112.8 106.9 91.9 88.9 108.5 98.6 88.4 86.1 85.5 88.4
25 123.2 1199 1125 103.8 98.7 85.7 111.1 105.8 88.3 91.8 90.4 92.5
32 1258 1256 122.6 1155 101.9 91.5 110.2 105.4 87.3 103.2 99.7 97.6
40 1289 129.3 1209 118.2 94.9 92.7 117.2 111.3 91.3 98.7 96.5 93.6
50 137.3 134.0 130.7 123.8 104.3 93.7 120.6 117.7 96.2 105.9 102.9 102.6
63 141.7 1409 1335 120.0 1045 96.2 1329 119.2 97.1 113.1 107.2 105.8
79 142.3 1450 139.3 1326 1165 107.8 1357 130.3 107.8 117.6 114.3 113.1
100 153.7 148.0 1474 1296 117.2 109.0 133.2 1346 109.1 118.8 110.2 113.0
126 153.7 154.6 1458 137.3 112.2 108.9 1440 136.2 107.8 120.0 116.0 117.8
159 153.9 152.2 147.0 137.3 1135 109.1 1448 1356 108.0 120.5 118.6 115.5
200 160.4 161.4 1543 1415 1135 107.6 151.6 141.8 1084 121.0 120.0 120.3
251 164.4 1625 149.8 141.0 1124 107.8 153.6 142.3 108.1 123.6 1150 109.6
316 1625 161.8 151.3 134.3 97.6 93.4 150.7 1445 93.2 117.0 1212 117.0
398 161.5 158.0 153.4 124.2 90.1 82.6 142.7 140.0 84.2 1124 115.1 109.7
501 160.6 153.8 150.6 119.9 74.9 76.0 140.7 129.0 729 1019 95.1 92.9
631 156.3 155.4 1486 120.4 68.2 70.4 1349 1294 67.9 88.8 85.2 80.3
794 153.2 151.1 1416 1127 56.0 59.2 131.7 125.0 57.9 75.8 70.9 64.2
1000 153.0 152.9 140.9 102.2 38.0 421 131.0 119.1 425 63.9 58.9 50.1
1259 151.9 147.6 142.3 103.8 39.0 59.0 135.0 126.5 49.1 55.8 37.7 34.3
1585 147.4 146.2 1424 111.1 46.0 81.2 137.2 132.8 75.9 47.7 32.8 30.3
1995 1515 151.4 1443 115.6 46.1 99.7 1443 1404 91.5 54.5 36.6 33.3
2512 154.8 155.7 150.0 129.8 85.6 117.8 149.8 148.2 113.5 78.7 44.6 54.0
3162 154.7 156.3 151.3 137.1 1055 1286 149.6 150.0 125.8 100.5 77.8 85.0
3981 152.6 155.0 151.1 1405 118.0 134.1 1448 149.6 132.6 114.9 99.4 106.4
5012 151.7 1524 150.1 1416 1248 136.3 137.3 1454 1357 120.7 110.4 118.5
6310 149.6 150.4 148.3 141.0 129.0 136.6 1405 1349 1359 111.0 1104 123.1
7943 149.2 147.0 1451 1385 128.0 132.3 139.0 137.2 132.2 123.3 1155 120.2
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D.1.3. 8 pile size
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Tappan Zee Bridge Construction Hydroacoustic Noise Modeling JASCO Applied Sciences

Power spectral density levels (dB re 1 pPa*/Hz) for Scenario 19: Impact hammering an 8 ft diameter pile at Pier 20/38 without BMPs.

Receiver Station
Frequency (Hz) CCl CC2 CC3 CCc4 cceh SCl1 WC1 WwWC2 WC3 WS1 WS2 WS3
10 109.3 109.1 1114 106.5 96.3 90.4 116.0 107.5 91.6 101.7 97.4 95.8
13 1139 1125 109.6 110.1 97.0 91.2 121.0 111.9 929 1014 96.1 98.9
16 1149 1154 118.3 107.0 94.7 92.7 123.1 110.7 945 1075 102.7 91.2
20 1236 1220 1186 121.2 96.4 99.2 131.8 122.2 99.6 110.6 105.1 110.8
25 1295 129.0 122.7 1179 103.3 106.1 137.0 127.1 1025 120.1 1153 109.0
32 129.2 1275 1333 1275 110.2 100.6 137.0 121.6 101.2 115.3 115.7 112.7
40 136.1 136.7 1409 1275 1156 106.3 148.3 1295 111.3 129.6 127.4 120.7
50 141.3 139.3 144.8 139.3 117.6 110.8 157.3 147.7 1125 1376 127.3 130.4
63 1451 1435 1485 1351 117.7 1142 1575 1469 116.9 138.7 136.4 132.7
79 157.0 158.1 1525 141.8 1248 1159 1720 1539 119.2 148.0 1446 1395
100 159.6 158.0 160.2 150.6 131.0 120.3 180.8 162.4 1209 158.6 146.9 148.3
126 167.6 167.8 1579 150.3 1319 122.1 180.8 168.1 1244 157.4 156.1 150.5
159 164.9 165.9 166.5 151.4 1352 120.4 1855 1709 127.0 160.6 156.3 152.0
200 166.8 165.3 160.4 1474 127.0 1125 182.8 164.8 1195 161.6 1509 151.6
251 165.2 163.9 159.6 147.0 115.7 104.6 1845 167.6 113.3 160.0 159.9 148.8
316 164.0 162.6 153.7 139.8 101.7 101.0 1819 166.6 102.3 162.7 153.5 154.0
398 157.7 151.4 147.2 132.2 93.8 85.1 1755 157.7 85.4 152.3 152.3 143.2
501 151.2 1515 147.7 124.2 84.8 61.7 169.9 148.0 70.7 1469 1495 136.4
631 152.2 149.6 140.8 120.8 73.1 39.2 169.0 145.9 457 140.7 138.0 130.0
794 1472 1444 137.7 112.0 59.7 8.1 162.3 140.6 19.0 126.0 123.7 117.0
1000 139.5 139.7 1329 1054 445 -21.0 1579 135.6 -5,5 1139 1115 105.3
1259 135.1 130.5 1249 105.2 485 -438 159.0 127.3 -26.1 100.9 95.2 88.0
1585 1445 141.2 133.7 110.9 69.1 -57.9 1619 1222 -34.5 95.8 80.6 69.4
1995 148.0 145.8 139.2 119.6 87.0 -449 163.1 1269 -15.7 91.1 78.9 56.4
2512 151.6 1495 143.3 129.2 108.0 27.1 1639 136.0 445 100.1 80.6 53.4
3162 152.6 150.4 143.4 1346 120.2 67.6 163.5 139.9 79.1 1154 103.4 85.7
3981 152.2 1505 146.3 1395 128.3 95.2 163.3 142.3 1024 126.8 120.0 107.3
5012 151.2 149.3 1485 140.5 1324 1124 161.1 1427 1171 133.6 1309 1219
6310 149.7 149.8 148.6 140.1 1345 122.7 1599 1429 126.2 138.0 137.6 131.3
7943 149.1 148.6 1448 140.3 133.7 1254 158.1 141.3 1284 1389 139.6 135.1
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D.1.4. 10 pile size
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Tappan Zee Bridge Construction Hydroacoustic Noise Modeling JASCO Applied Sciences

Power spectral density levels (dB re 1 pPa*/Hz) for Scenario 20: impact hammering a 10 ft diameter pile at Pier 24/44 without BMPs.

Receiver Station
Frequency (Hz) CCl CC2 CC3 CCc4 cceh SCl1 WC1 WwWC2 WC3 WS1 WS2 WS3
10 131.2 1244 125.0 121.1 108.8 102.6 1189 1151 1014 108.6 99.6 98.5
13 133.7 130.8 125.7 120.1 109.3 101.9 115.7 118.1 101.6 107.4 98.4 99.0
16 1419 135.7 129.3 128.3 116.8 108.0 128.0 121.1 105.0 116.4 107.3 104.8
20 146.4 1439 1426 133.0 120.0 109.0 131.2 1309 107.2 112.8 103.2 108.1
25 150.6 1449 1374 138.3 114.1 1152 1409 136.7 1135 1286 1199 116.0
32 1579 154.2 1506 1359 121.3 1126 1416 129.1 1146 123.3 117.7 119.7
40 167.7 1629 152.7 148.9 133.4 121.6 1545 149.2 122.4 134.4 123.6 126.5
50 169.3 167.3 156.1 1452 136.0 122.3 158.0 146.7 126.8 140.7 133.4 12838
63 173.3 169.0 1635 149.8 1351 1246 163.3 1547 1265 1420 1329 1285
79 1794 1764 1710 159.0 142.3 130.0 169.1 158.3 129.0 1429 1376 137.2
100 186.6 181.0 171.8 157.2 150.1 128.1 1759 168.9 139.0 152.8 143.7 135.7
126 190.6 181.4 167.8 166.1 1452 1325 1846 177.5 140.4 148.7 149.0 151.8
159 194.1 189.8 1834 168.9 147.1 1354 1857 176.8 1405 159.1 156.5 1445
200 191.1 185.2 1794 157.1 142.0 1285 1829 1729 136.1 1539 149.1 149.0
251 190.2 188.6 1758 151.7 136.3 119.1 184.1 175.1 123.2 150.4 150.4 146.9
316 185.2 186.8 178.0 1543 120.3 116.8 182.3 1715 120.8 152.0 149.9 1427
398 1855 179.5 1740 152.2 117.1 100.9 1795 161.9 107.2 1429 1385 1355
501 1854 176.4 173.8 146.7 112.7 82.0 1720 163.1 98.2 131.0 1325 131.2
631 1854 180.4 170.0 145.1 112.0 70.8 167.1 161.0 88.1 117.1 119.9 118.0
794 181.8 1779 167.1 1442 111.2 51.3 164.7 155.4 77.9 104.7 100.0 99.9
1000 182.1 176.8 168.0 146.0 113.7 29.2 1645 148.4 66.4 92.6 87.2 82.2
1259 179.4 174.2 168.1 1475 1234 29.2 1646 151.7 74.0 79.8 69.3 65.0
1585 178.4 173.3 168.2 150.3 138.1 59.5 165.5 157.0 103.6 69.4 60.1 54.9
1995 1759 172.1 166.1 1495 144.0 85.3 163.5 157.6 119.8 71.3 57.9 46.2
2512 173.2 171.0 165.3 1496 147.0 108.2 160.2 156.9 131.1 89.3 62.4 58.1
3162 168.5 167.9 159.7 1457 1476 123.1 158.2 1544 1375 109.7 90.4 86.5
3981 164.1 1649 161.3 140.7 1475 132.3 1579 150.7 141.1 1244 110.3 106.6
5012 164.6 159.3 162.2 1409 146.3 136.9 155.2 148.6 1426 1345 123.7 1209
6310 165.1 153.0 156.9 146.2 146.2 139.0 150.3 150.0 143.3 1409 133.3 130.9
7943 164.1 158.7 1543 141.8 141.1 136.8 147.7 149.0 140.1 142.7 136.5 135.0
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D.2. Single and Dual Level Bridge: BMPs Applied

D.2.1. 4’ pile size
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Tappan Zee Bridge Construction Hydroacoustic Noise Modeling JASCO Applied Sciences

Power spectral density levels (dB re 1 pPa*/Hz) for Scenario 21: Impact hammering a 4 ft diameter pile at Pier 12/23 with BMPs.

Receiver Station

Frequency (Hz) CC1 CC2 CC3 CC4 CC5 SCl1 WC1 WwWC2 WC3 WS1 WS2 WS3
10 69.1 69.3 68.6 66.2 60.0 53.7 65.5 64.2 54.1 62.4 65.7 64.5
13 76.8 77.3 75.8 74.5 66.8 60.2 73.9 70.4 60.7 70.5 72.6 73.2
16 91.9 91.6 88.0 89.0 80.9 72.9 89.1 81.3 74.6 84.9 86.2 86.9
20 94.9 95.6 96.5 92.5 87.3 80.4 96.9 95.0 80.4 98.3 90.4 97.7
25 104.6 104.8 103.0 96.4 87.9 83.3 101.6 96.7 81.3 105.2 96.2 102.9
32 89.7 88.9 95.7 100.0 88.7 82.6 104.7 102.1 84.7 110.9 105.7 101.1
40 105.3 105.6 104.5 95.0 89.8 84.3 104.0 1025 86.7 115.7 111.1 100.8
50 110.4 108.6 104.8 102.1 90.2 84.2 107.2 106.4 86.9 118.3 118.1 112.3
63 1148 1149 1126 109.8 96.3 88.8 115.0 109.3 91.0 1285 1240 116.6
79 118.4 118.0 1175 113.3 99.5 946 122.2 117.0 96.9 1365 1324 126.9
100 1159 1116 111.7 110.1 95.3 88.5 120.2 110.3 91.2 139.6 132.3 124.1
126 106.1 111.8 1154 1075 90.6 81.0 120.7 117.6 89.8 142.4 139.0 127.3
159 1145 1146 109.7 98.6 75.9 80.4 121.4 116.7 81.2 146.9 1394 132.0
200 1149 1079 1126 106.6 83.1 87.2 128.2 1224 81.0 159.3 151.3 140.8
251 115.1 114.2 1105 103.2 69.0 73.5 128.3 119.6 73.0 157.0 1525 136.7
316 102.6 99.1 102.3 86.3 65.8 55.3 111.7 116.2 69.9 154.6 148.1 1354
398 92.4 92.8 91.3 70.3 475 46.6 114.4 103.9 49.1 153.7 1476 134.1
501 78.3 79.9 80.5 61.4 23.1 21.2 99.4 96.3 241 1475 142.8 126.0
631 63.2 69.7 71.8 47.9 42 -15.1 94.9 88.7 57 1442 141.7 1215
794 59.3 60.3 54.7 33.1 -24.8 -457 80.8 66.1 -27.9 1344 1356 1119
1000 42.9 43.8 40.6 9.0 -58.0 -79.4 65.4 53.2 -69.0 137.3 128.9 101.1
1259 30.9 29.6 25.9 -3.6 -749 -115.6 54.4 38.3 -105.2 134.3 123.1 90.2
1585 14.6 10.8 44 -225 -101.5 -165.0 36.8 15.8 -152.7 120.2 112.8 79.8
1995 4.6 -2.2 -104 -33.4 -1159 -181.1 22.6 1.6 -176.3 120.6 100.6 68.6
2512 24.9 4.7 -6.8 -26.1 -94.2 -153.2 40.2 -1.2 -156.0 130.6 115.2 50.5
3162 53.8 44.3 35.6 23.1 -295 -66.7 67.7 39.9 -73.9 1342 124.0 86.3
3981 72.6 71.0 64.0 55.1 18.0 -5.0 85.0 67.0 -11.6 1351 129.3 102.3
5012 82.0 85.6 81.1 75.1 47.4 34.1 92.6 82.7 28.4 1321 129.7 1105
6310 90.2 94.9 91.6 89.1 67.1 59.2 100.5 92.7 549 129.8 1305 116.4
7943 94.5 93.7 93.7 95.0 75.9 70.2 104.2 95.4 67.7 126.2 130.0 118.3
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D.2.2. 6’ pile size
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Tappan Zee Bridge Construction Hydroacoustic Noise Modeling JASCO Applied Sciences

Power spectral density levels (dB re 1 pPa*/Hz) for Scenario 22: Impact hammering a 6 ft diameter pile at Pier 27/48 with BMPs.

Receiver Station
Frequency(Hz) CCl1 CC2 CC3 CC4 CC5 sSC1 WC1I WwWC2 WC3 Wsl1 Wws2 Wws3
10 954 939 886 828 754 655 819 786 652 709 670 66.7
13 108.4 108.1 953 950 845 750 956 905 739 805 775 777
16 107.0 111.3 1094 937 932 829 914 970 842 853 775 76.2
20 1174 115.1 1137 1069 930 889 1095 101.0 884 86.1 855 884
25 123.2 121.2 1135 1038 99.8 857 1120 108.2 88.3 91.8 904 925
32 1258 126.9 1235 1155 103.0 915 1111 107.8 87.3 103.2 99.7 97.6
40 1289 130.0 121.7 118.2 958 92.7 1180 113.7 91.3 98.7 96.5 93.6
50 137.3 135.1 131.5 123.8 1052 93.7 1216 120.1 96.2 1059 102.9 102.6
63 1409 140.2 1335 119.2 1047 954 133.0 120.7 96.3 112.3 106.4 105.1
79 1417 145.2 139.1 132.1 117.0 107.3 136.0 132.0 107.3 117.1 113.8 112.6
100 148.1 141.8 142.2 1240 1126 103.4 1279 131.2 1035 113.2 104.6 107.4
126 144.8 146.2 137.3 128.4 104.0 100.0 135.8 129.4 98.9 111.1 107.1 108.9
159 144.1 1433 1374 1276 1043 99.3 1355 128.0 98.3 110.7 108.8 105.8
200 1548 156.5 148.8 1359 109.0 102.0 146.8 138.1 102.9 1155 1145 1148
251 156.6 153.9 141.3 1323 1044 99.0 1454 1356 99.3 116.5 106.2 100.8
316 1496 147.2 138.1 1216 86.2 80.7 138.3 1336 80.5 1059 1085 104.4
398 149.3 148.4 1414 1121 788 705 1315 129.7 72.1 101.7 103.0 97.6
501 147.2 141.0 1365 1065 61.7 62.6 1286 1169 595 899 817 795
631 142.8 141.8 1342 1065 544 565 1218 1176 540 757 713 66.4
794 139.3 137.3 1275 99.2 424 457 118.1 1133 444 635 574 507
1000 1395 138.7 1285 894 252 29.3 119.1 1086 29.7 53.0 46.1 37.3
1259 139.8 1354 1309 927 274 479 1237 1163 380 452 266 23.2
1585 135.0 132.8 1309 998 339 699 1249 1221 646 370 215 19.0
1995 136.9 136.3 131.1 102.7 323 86.8 129.9 1278 786 404 237 204
2512 1419 143.2 139.1 119.2 741 107.2 137.2 137.6 1029 66.7 34.0 434
3162 141.8 1449 1414 127.2 945 1187 136.7 139.6 1159 88.1 679 751
3981 138.7 142.6 141.1 130.3 106.3 1239 129.3 136.7 1224 101.4 89.2 96.2
5012 134.7 136.6 137.4 1289 1109 123.6 1285 128.7 123.0 103.9 97.7 105.8
6310 131.7 136.4 135.1 128.1 116.0 123.7 1249 1318 123.0 93.7 975 110.2
7943 132.8 133.7 132.0 1256 1155 1194 127.7 125.8 119.3 1049 102.6 107.3
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D.2.3. 8 pile size
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Tappan Zee Bridge Construction Hydroacoustic Noise Modeling JASCO Applied Sciences

Power spectral density levels (dB re 1 pPa*/Hz) for Scenario 23: Impact hammering an 8 ft diameter pile at Pier 20/38 with BMPs.

Receiver Station
Frequency(Hz) CCl1 CC2 CC3 CC4 CC5 sSC1 WC1I WwWC2 WC3 Wsl1 Wws2 Wws3
10 109.3 109.1 1120 107.3 993 925 116.7 1075 93.2 101.7 974 9538
13 1139 1125 1103 1108 100.0 934 1216 1119 945 1014 96.1 989
16 1149 1154 1189 107.8 97.7 948 1238 110.7 96.1 107.5 102.7 91.2
20 123.6 122.0 119.2 1219 993 101.3 1325 122.2 101.1 110.6 105.1 110.8
25 1295 129.0 123.2 1186 106.1 108.2 137.7 127.1 103.9 120.1 115.3 109.0
32 129.2 1275 133.8 128.1 113.1 1026 1376 1216 102.7 1153 1157 112.7
40 136.1 136.7 141.3 128.2 118.3 108.3 1488 1295 1129 129.6 127.4 120.7
50 141.3 139.3 144.8 139.6 119.8 1129 157.8 147.7 1139 137.6 127.3 1304
63 1442 142.6 147.7 1347 1196 1154 1570 146.0 1175 137.8 1355 131.8
79 156.5 157.6 151.7 141.8 126.8 1175 171.7 153.4 120.2 147.4 144.1 138.9
100 154.0 152.4 154.6 1452 1275 116.6 1753 156.8 116.9 153.0 141.3 1427
126 158.8 159.0 148.6 141.7 1249 1153 172.2 159.3 117.2 148.6 147.2 1417
159 155.2 156.1 156.6 1419 126.6 1124 1759 161.1 118.7 150.9 146.6 142.3
200 161.3 159.7 155.1 1411 122.4 1085 177.1 159.2 1153 156.0 1454 146.1
251 156.4 155.1 151.8 137.7 1066 978 176.1 158.8 105.4 151.2 151.1 140.0
316 151.3 1499 1425 128.2 87.1 888 1675 1539 89.9 150.0 1408 141.3
398 145.6 139.3 139.1 1197 804 73.1 160.1 1456 74.6 140.2 140.2 1311
501 1379 138.2 134.2 1104 70.5 47.8 159.7 1347 57.7 133.6 136.2 123.1
631 138.3 135.7 125.7 106.6 579 26.1 159.2 1320 31.6 126.8 124.1 116.1
794 133.7 130.9 1227 979 455 -45 1479 127.1 6.6 1125 110.2 103.5
1000 126.7 1269 1185 91.7 309 -36.0 147.3 1228 -185 101.1 98.7 925
1259 1240 1194 1114 928 35.1 -57.0 147.1 116.2 -37.8 898 841 76.9
1585 133.2 1299 1188 978 54.1 -70.9 150.2 1109 -464 845 69.3 58.1
1995 135.1 1329 121.7 1046 69.7 -60.2 1489 1140 -296 78.2 66.0 435
2512 140.9 138.8 126.8 116.2 919 126 1514 1253 32.1 894 69.9 427
3162 142.7 1405 1259 1222 1046 526 1515 130.0 67.1 1055 935 75.8
3981 1419 140.2 128.2 126.6 112.2 78.4 150.6 1320 89.6 116.5 109.7 97.0
5012 138.5 136.6 127.3 125.0 1129 92.0 145.6 130.0 101.5 120.9 1182 109.2
6310 136.8 136.9 126.7 1245 114.4 101.0 145.1 130.0 110.1 125.1 1247 1184
7943 136.3 135.8 121.6 125.0 114.4 1025 1425 1285 112.3 126.1 126.8 122.3

D-14 Version 1.0



D.2.4. 10’ pile size
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Tappan Zee Bridge Construction Hydroacoustic Noise Modeling JASCO Applied Sciences

Power spectral density levels (dB re 1 pPa*/Hz) for Scenario 24: Impact hammering a 10 ft diameter pile at Pier 24/44 with BMPs.

Receiver Station
Frequency(Hz) CCl1 CC2 CC3 CC4 CC5 sSC1 WC1I WwWC2 WC3 Wsl1 Wws2 Wws3
10 129.7 126.0 1269 121.1 1109 1045 1189 1151 103.0 1086 99.6 985
13 132.1 132.1 1275 1201 1115 103.8 115.7 118.1 103.1 107.4 984 99.0
16 140.3 137.0 131.1 128.3 1189 1099 128.0 121.1 106.8 116.4 107.3 104.8
20 1449 1452 1444 133.0 1221 1108 131.2 1309 108.9 112.8 103.2 108.1
25 149.1 146.1 139.1 138.3 116.1 117.0 1409 136.7 115.0 128.6 1199 116.0
32 156.4 155.3 152.0 1359 123.2 1144 1416 129.1 1159 123.3 117.7 119.7
40 166.3 164.0 1539 148.9 135.0 123.3 1545 149.2 1236 1344 123.6 126.5
50 168.0 168.2 156.6 145.2 137.7 1240 158.0 146.7 128.4 140.7 133.4 128.8
63 171.2 168.9 163.5 149.0 136.0 1255 162.4 153.8 127.0 141.1 132.0 127.6
79 1778 176.2 171.3 1585 1434 131.3 168.6 157.8 129.7 142.4 137.1 136.7
100 180.2 175.6 166.1 151.5 1459 1242 170.2 163.2 1349 147.1 138.0 130.0
126 181.6 173.1 159.1 157.3 137.4 125.3 175.8 168.7 1324 1399 140.2 143.0
159 184.5 180.7 173.4 159.3 138.3 127.1 176.1 167.2 131.1 1495 146.9 1349
200 186.0 179.7 1740 1516 137.6 1245 177.3 167.4 131.3 1484 1436 1434
251 182.2 179.4 168.4 143.0 129.0 1121 1754 166.4 1159 141.7 141.7 138.2
316 1729 173.0 164.4 1416 106.1 105.2 169.6 158.8 109.4 139.4 137.2 130.0
398 170.6 163.9 162.7 140.1 104.2 899 167.4 149.8 96.6 130.8 126.4 123.4
501 171.7 162.3 158.6 133.3 995 70.0 1586 149.7 859 1176 119.1 117.8
631 170.5 167.0 155.1 131.2 978 57.8 153.2 147.1 75.3 103.2 106.0 104.1
794 167.7 164.6 1539 130.7 975 388 151.2 1419 654 912 865 86.4
1000 166.9 164.7 1555 133.2 100.6 17.4 151.7 1356 548 798 744 694
1259 167.2 1639 156.1 136.4 111.0 175 1535 1406 625 687 582 53.9
1585 166.5 162.9 155.6 139.0 124.7 47.7 1542 1457 919 581 488 43.6
1995 162.6 160.0 1529 136.6 128.8 71.6 150.6 144.7 1061 584 450 33.3
2512 163.2 161.3 154.1 139.0 133.7 96.3 149.6 146.3 119.2 78.7 51.8 475
3162 160.6 158.4 152.6 1358 1350 111.4 148.3 1445 1258 99.8 805 76.6
3981 156.2 1545 150.3 130.5 133.7 120.0 147.7 1405 128.7 1142 100.1 96.4
5012 149.4 142.1 1449 128.2 1304 1216 1425 1359 127.0 121.8 111.0 108.2
6310 151.0 147.3 1446 133.3 1299 1229 1374 137.1 127.1 128.0 120.4 118.0
7943 150.8 149.1 133.2 1289 119.6 1209 1348 136.1 124.1 129.8 1236 122.1
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