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Appendix A: Figures and Tables



Note to Readers:

All vessel traffic referenced herein refers to vessels subject to the speed rule 
unless otherwise noted for the small vessel traffic assessment (Figures 55-58).
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Figure 1. Right whale habitat areas in the northwest Atlantic ocean.



Figure 2. Seasonal Management Areas (SMAs). Most vessels greater than 65 ft in length must 
travel as speeds of 10 knots or less during active periods in SMAs. 
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Figure 3. Decision matrix used to process unfiltered AIS data to derive vessel type and vessel length. 



Figure 4. Vessel categories used for evaluating vessel traffic characteristics in SMAs and 
DMAs. Note: Vessel type “fishing” refers to commercial fishing vessels. For more 
information on vessel types see the USCG AIS Encoding Guide and the IHS Markit 
Statcode 5 Shiptype Coding System. 



2008-2009 2009-2010 2010-2011 2011-2012 2012-2013 2013-2014 2014-2015 2015-2016 2016-2017 2017-2018 2018-2019
Active DWAS All Vessels 10.05 10.01 9.6 9.27 9.08 9.09 9.18 8.74 8.61 8.74 8.52
Active DWAS OGVs 10.75 10.73 10.15 9.89 9.73 9.64 9.64 9.65 9.68 9.6 9.53
Inactive DWAS All Vessels 12.34 12.37 12.33 12.35 12.02 12.08 11.97 11.28 11.32 11.36 10.85
Inactive DWAS OGVs 13.48 13.56 13.29 13.19 12.94 12.76 12.64 12.32 12.39 12.36 12.28
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Figure 5. Distance weighted average speed (DWAS) of vessels transiting SMAs during active (blue) and inactive periods (green). 



2008-2009 2009-2010 2010-2011 2011-2012 2012-2013 2013-2014 2014-2015 2015-2016 2016-2017 2017-2018 2018-2019
Distance Transited by Mid-Size Vessels 131,354 223,716 236,218 291,172 302,645 303,327 296,132 487,924 581,237 557,869 584,424
Distance Transited by OGVs 264,929 452,287 451,297 441,584 456,043 429,464 456,358 449,514 406,188 418,823 444,005
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Figure 6. Total distance transited (nautical miles) through active SMAs during each season by vessel category.  Note: The increase in mid-
size vessel transit distance beginning in 2015-2016 is partly an artifact of changes to USCG AIS carriage requirements which resulted in 
many fishing vessels using AIS for the first time.   



2008-2009 2009-2010 2010-2011 2011-2012 2012-2013 2013-2014 2014-2015 2015-2016 2016-2017 2017-2018 2018-2019
Sub-Panamax 0.485 0.491 0.472 0.474 0.455 0.470 0.481 0.461 0.472 0.448 0.463
Panamax 0.511 0.490 0.495 0.488 0.496 0.449 0.400 0.386 0.316 0.306 0.310
Post Panamax 0.004 0.019 0.034 0.038 0.049 0.081 0.119 0.153 0.212 0.247 0.227
OGV Transits 12,494 19,930 19,969 20,043 20,082 20,263 19,350 19,543 19,472 19,152 18,820
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Figure 7. Proportion of OGV transits through active SMAs by size class each season. The green line indicates the total number of OGV 
transits each season.



Cape Cod Bay Race Point Great South
Channel Block Island New York Delaware Bay Chesapeake Morehead

City

North
Carolina to

Georgia
Southeast

Sub-Panamax 1.000 0.493 0.496 0.934 0.415 0.625 0.356 1.000 0.344 0.667
Panamax 0.000 0.291 0.294 0.060 0.312 0.363 0.401 0.000 0.285 0.253
Post Panamax 0.000 0.216 0.210 0.006 0.273 0.012 0.244 0.000 0.372 0.080
OGV Transits 56 148 357 619 4,333 2,402 3,761 158 5,059 1,927
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Figure 8. Proportion of OGV transits through each active SMAs during the 2018-2019 season. The green line indicates the total number of 
OGV transits during the 2018-2019 season.



2008-2009 2009-2010 2010-2011 2011-2012 2012-2013 2013-2014 2014-2015 2015-2016 2016-2017 2017-2018 2018-2019
> 15 knots 6.32 5.88 3.73 2.84 2.71 3.09 3.46 3.3 3.74 4.58 3.99
12 - 15 knots 13.42 13.09 9.7 8.11 7.05 6.94 7.15 6.08 5.85 5.51 4.96
10 - 12 knots 26.91 26.46 20.04 15.67 13.87 13.69 12.77 11.14 11.07 10.72 10.04
< 10 knots 53.36 54.57 66.53 73.38 76.37 76.28 76.61 79.48 79.34 79.18 81.01
Transit Distance 396,282 676,003 687,516 732,756 758,688 732,791 752,490 937,438 987,425 976,692 1,028,429
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Figure 9. Proportion of total distance traveled through active SMAs by speed class each season. The blue line indicates the total distance 
transited each season. 



Cape Cod Bay Race Point Great South
Channel Block Island New York Delaware

Bay Chesapeake Morehead
City

North
Carolina to

Georgia
Southeast

> 15 knots 0.57 1.11 1.32 1.91 1.86 3.12 3.26 4.83 8.46 2.27
12 - 15 knots 0.88 4.79 4.07 8.25 4.61 6.65 6.32 4.34 13.56 5.37
10 - 12 knots 10.17 13.55 11.93 13.53 14.11 16.3 17.35 9.89 14.94 13.96
< 10 knots 88.37 80.55 82.67 76.31 79.43 73.93 73.07 80.94 63.05 78.4
Transit Distance 215,718 131,637 608,138 501,200 1,645,149 919,921 1,114,012 193,980 2,152,118 1,184,638
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Figure 10. Proportion of total distance traveled through each active SMAs by speed class across all seasons. The blue line indicates the 
total distance transited in each SMA. 



Cape Cod Bay Race Point Great South
Channel Block Island New York Delaware Bay Chesapeake Morehead

City

North
Carolina to

Georgia
Southeast

> 15 knots 0.88 0.46 0.77 0.67 1.87 0.67 2.93 2.98 10.31 2.51
12 - 15 knots 0.66 1.47 1.82 3.52 2.89 1.28 5.11 2.08 10.42 3.95
10 - 12 knots 9.54 7.34 7.87 10.09 10.22 11.1 13.89 7.47 9.82 8.94
< 10 knots 88.92 90.73 89.54 85.72 85.01 86.95 78.08 87.47 69.45 84.6
Transit Distance 163,031 109,482 223,324 208,028 362,485 219,539 280,887 84,493 588,374 392,633
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< 10 knots 10 - 12 knots 12 - 15 knots > 15 knots Transit Distance

Figure 11. Proportion of total distance traveled through each active SMAs by speed class during the 2018-2019 season. The blue line 
indicates the total distance transited in each SMA during the 2018-2019 active season. 



Cape Cod
Bay Race Point Great South

Channel Block Island New York Delaware
Bay Chesapeake Morehead

City

North
Carolina to

Georgia
Southeast

Transit Distance 25,902 13,917 81,538 68,841 156,465 89,293 118,277 40,543 263,180 170,474
Transit Distance (nm/nm²) 41.4 14.0 12.0 46.5 349.4 182.2 221.9 61.8 52.6 64.2
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Figure 12. Total distance transited (nautical miles) through each active SMA during the 2018-2019 season (green bars) and total distance 
traveled relative to SMA size (yellow line).



Cape Cod
Bay Race Point Great South

Channel Block Island New York Delaware
Bay Chesapeake Morehead

City

North
Carolina to

Georgia
Southeast

Transit Distance > 10 knots 2,870 1,290 8,529 9,830 23,438 11,653 25,938 5,080 80,401 26,253
Transit Distance > 10 knots (nm/nm²) 4.6 1.3 1.3 6.6 52.3 23.8 48.7 7.7 16.1 9.9
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Figure 13. Total distance transited (nautical miles) at speeds > 10 knots through each active SMA during the 2018-2019 season 
(green bars) and total distance traveled at speeds > 10 knots relative to SMA size (yellow line).
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Figure 14. Number of vessels by type transiting active SMAs during the 2018-2019 season. The orange line indicates the total 
distance transited across all active SMAs during the 2018-2019 season.
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Figure 15. Proportion of total distance transited through all active SMAs by vessel type during the 2018-2019 season. The blue line 
indicates the total distance transited by each vessel type in active SMAs (2018-2019).
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Figure 16. Total (non-compliant) transit distance by vessel type at speeds of 10-12 knots (blue) and in excess of 12 knots (orange) in SMAs 
during the 2018-2019 active season.



2008-2009 2009-2010 2010-2011 2011-2012 2012-2013 2013-2014 2014-2015 2015-2016 2016-2017 2017-2018 2018-2019
> 15 knots 0.36 0.69 0.01 0.08 0.49 0.07 0 0.92 1.01 0.96 0.88
12 - 15 knots 2.22 1.49 0.72 0.61 0.32 0.65 0.08 1.47 0.68 1.13 0.66
10 - 12 knots 21.17 20.24 7.81 7.19 4.15 7.93 7.37 9.6 9.05 11.44 9.54
< 10 knots 76.25 77.58 91.45 92.12 95.04 91.35 92.55 88.01 89.26 86.47 88.92
Transit Distance 13,095 18,940 14,687 17,158 23,244 15,310 16,154 22,092 26,082 23,056 25,902
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Figure 17. Proportion of total distance transited through the active Cape Cod Bay SMA by speed class each season. The 
blue line indicates the total distance transited each season. 



2008-2009 2009-2010 2010-2011 2011-2012 2012-2013 2013-2014 2014-2015 2015-2016 2016-2017 2017-2018 2018-2019
> 15 knots 3.62 6.33 1.5 0.78 0.96 0.71 0.94 0.23 0.44 0.04 0.46
12 - 15 knots 6.2 10.88 7.02 8.01 5.86 4.94 13.4 3.72 0.72 3 1.47
10 - 12 knots 37.31 29.45 22.75 19.76 15.9 19.22 15.16 7.44 4.3 13.23 7.34
< 10 knots 52.87 53.35 68.72 71.45 77.28 75.14 70.5 88.61 94.54 83.73 90.73
Transit Distance 4,477 9,684 9,357 7,712 9,127 8,200 9,962 17,678 30,228 11,296 13,917
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Figure 18. Proportion of total distance transited through the active Race Point SMA by speed class each season. The blue 
line indicates the total distance transited each season. 



2008-2009 2009-2010 2010-2011 2011-2012 2012-2013 2013-2014 2014-2015 2015-2016 2016-2017 2017-2018 2018-2019
> 15 knots 6.5 7.92 4.48 1.81 0.58 2.73 1.6 0.34 0.39 0.38 0.77
12 - 15 knots 13.89 19.2 10.23 5.95 2.99 5.28 5.84 2.21 3.14 1.63 1.82
10 - 12 knots 29.06 22.23 22 17.42 13.09 13.34 14.22 8.82 11.37 8.65 7.87
< 10 knots 50.55 50.66 63.29 74.83 83.33 78.65 78.33 88.63 85.1 89.34 89.54
Transit Distance 17,452 20,373 21,866 30,521 46,052 36,451 45,818 122,156 79,869 106,044 81,538
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Figure 19. Proportion of total distance transited through the active Great South Channel SMA by speed class each season. The 
blue line indicates the total distance transited each season. 



2008-2009 2009-2010 2010-2011 2011-2012 2012-2013 2013-2014 2014-2015 2015-2016 2016-2017 2017-2018 2018-2019
> 15 knots 6.67 5.22 3.85 2.67 0.79 0.88 1.62 0.93 1.76 0.99 0.67
12 - 15 knots 18.8 18.49 13.29 11.16 10.25 9.99 9.69 5.58 4.7 4.44 3.52
10 - 12 knots 26.5 23.64 15.99 13.92 13.87 12.14 14.35 11.41 11.55 11 10.09
< 10 knots 48.02 52.65 66.86 72.25 75.09 76.99 74.34 82.08 81.99 83.57 85.72
Transit Distance 19,346 33,043 35,308 38,445 35,108 30,590 37,532 59,011 75,499 68,478 68,841
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Figure 20. Proportion of total distance transited through the active Block Island SMA by speed class each season. The blue 
line indicates the total distance transited each season. 



2008-2009 2009-2010 2010-2011 2011-2012 2012-2013 2013-2014 2014-2015 2015-2016 2016-2017 2017-2018 2018-2019
> 15 knots 3.75 3.77 1.84 0.84 1.09 0.89 1.24 1.19 2.67 2.34 1.87
12 - 15 knots 9.09 9.7 5.34 4.18 2.97 3.25 3.53 3.68 4.31 3.56 2.89
10 - 12 knots 25.65 27.24 17.32 12.6 11.56 12.85 10.25 9.79 11.15 10.3 10.22
< 10 knots 61.52 59.29 75.5 82.37 84.37 83.01 84.97 85.34 81.88 83.81 85.01
Transit Distance 94,862 154,944 159,392 175,084 173,208 165,010 140,476 149,124 137,564 139,019 156,465
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Figure 21. Proportion of total distance transited through the active New York SMA by speed class each season. The blue 
line indicates the total distance transited each season.  



2008-2009 2009-2010 2010-2011 2011-2012 2012-2013 2013-2014 2014-2015 2015-2016 2016-2017 2017-2018 2018-2019
> 15 knots 9.27 9.75 6.31 3.83 2.58 1.93 0.77 0.72 0.93 0.85 0.67
12 - 15 knots 16.09 15.34 11.8 8.69 8.35 6.9 3.12 2.58 2.32 1.4 1.28
10 - 12 knots 23.83 23.96 20.06 20.07 17.55 17.34 14.87 12.81 10.83 10.43 11.1
< 10 knots 50.81 50.95 61.82 67.41 71.53 73.83 81.25 83.9 85.93 87.33 86.95
Transit Distance 43,287 76,537 94,387 104,745 90,882 79,430 81,534 89,809 87,014 83,004 89,293
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Figure 22. Proportion of total distance transited through the active Delaware bay SMA by speed class each season. The 
blue line indicates the total distance transited each season.  



2008-2009 2009-2010 2010-2011 2011-2012 2012-2013 2013-2014 2014-2015 2015-2016 2016-2017 2017-2018 2018-2019
> 15 knots 6.71 6.68 4.26 3.32 2.17 1.51 1.93 2.91 2.29 3.31 2.93
12 - 15 knots 13.98 13.05 9.46 8.05 5.9 3.67 3.26 3.16 4.55 4.54 5.11
10 - 12 knots 31.74 30.6 22.57 18.58 15.25 13.79 13.4 12.09 14.36 14.32 13.89
< 10 knots 47.56 49.67 63.71 70.05 76.68 81.03 81.41 81.84 78.8 77.82 78.08
Transit Distance 51,409 94,769 104,842 97,783 106,120 106,222 105,006 110,563 105,726 113,296 118,277
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Figure 23. Proportion of total distance transited through the active Chesapeake SMA by speed class each season. The blue 
line indicates the total distance transited each season. 



2008-2009 2009-2010 2010-2011 2011-2012 2012-2013 2013-2014 2014-2015 2015-2016 2016-2017 2017-2018 2018-2019
> 15 knots 4.42 2.82 6.83 4.15 2.84 6.21 6.14 5.77 4.91 7.07 2.98
12 - 15 knots 8.52 12.86 11.05 6.55 2.51 6.13 6.64 4.84 3.46 2.52 2.08
10 - 12 knots 14.95 21.84 20.87 17.13 7.66 14.33 11.23 10.32 5.32 7.94 7.47
< 10 knots 72.11 62.48 61.25 72.17 86.98 73.33 75.99 79.07 86.3 82.47 87.47
Transit Distance 4,129 7,440 7,423 10,312 20,410 10,721 13,600 18,182 29,368 31,852 40,543
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Figure 24. Proportion of total distance transited through the active Morehead City SMA by speed class each season. The 
blue line indicates the total distance transited each season. 



2008-2009 2009-2010 2010-2011 2011-2012 2012-2013 2013-2014 2014-2015 2015-2016 2016-2017 2017-2018 2018-2019
> 15 knots 10.12 8.37 5.08 5.59 6.95 7.88 8.82 8.93 8.49 10.41 10.31
12 - 15 knots 19.29 18.52 14.89 13.92 13.93 13.05 14.9 13.98 11.63 11.44 10.42
10 - 12 knots 27.03 28.73 22.91 15.43 14.11 13.06 13.62 12.18 11.9 10.82 9.82
< 10 knots 43.57 44.39 57.12 65.05 65.01 66.01 62.66 64.91 67.98 67.33 69.45
Transit Distance 96,738 157,866 154,976 165,666 164,401 182,050 192,072 229,985 273,526 271,658 263,180
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Figure 25. Proportion of total distance transited through the active North Carolina to Georgia SMA by speed class each season. 
The blue line indicates the total distance transited each season.



2008-2009 2009-2010 2010-2011 2011-2012 2012-2013 2013-2014 2014-2015 2015-2016 2016-2017 2017-2018 2018-2019
> 15 knots 2.74 2.54 1.63 0.89 1.38 1.71 2.22 2.11 2.34 4.03 2.51
12 - 15 knots 9.23 7.63 6.51 5.36 6.05 6.32 5.19 4.81 4.04 4.12 3.95
10 - 12 knots 27.7 22.8 19.71 14.98 16.69 14.15 11.99 11.91 9.67 9.92 8.94
< 10 knots 60.33 67.04 72.15 78.77 75.88 77.81 80.6 81.17 83.96 81.93 84.6
Transit Distance 51,488 102,408 85,279 85,332 90,134 98,808 110,337 118,839 142,549 128,990 170,474
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Figure 26. Proportion of total distance transited through the active Southeast SMA by speed class each season. The blue 
line indicates the total distance transited each season.  
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Figure 27.  Proportion of total distance transited through the active Cape Cod Bay SMA by vessel type during the 2018-2019 season. 
The blue line indicates the total distance transited by each vessel type in the active SMA 2018-2019. 
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Figure 28.  Proportion of total distance transited through the active Race Point SMA by vessel type during the 2018-2019 season. The 
blue line indicates the total distance transited by each vessel type in the active SMA 2018-2019. 
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Figure 29.  Proportion of total distance transited through the active Great South Channel SMA by vessel type during the 
2018-2019 season. The blue line indicates the total distance transited by each vessel type in the active SMA 2018-2019. 
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Figure 30.  Proportion of total distance transited through the active Block Island SMA by vessel type during the 2018-2019 season. 
The blue line indicates the total distance transited by each vessel type in the active SMA 2018-2019. 
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Figure 31.  Proportion of total distance transited through the active New York SMA by vessel type during the 2018-2019 season. The 
blue line indicates the total distance transited by each vessel type in the active SMA 2018-2019. 
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Figure 32.  Proportion of total distance transited through the active Delaware Bay SMA by vessel type during the 2018-2019 season. 
The blue line indicates the total distance transited by each vessel type in the active SMA 2018-2019. 
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Figure 33.  Proportion of total distance transited through the active Chesapeake SMA by vessel type during the 2018-2019 season. 
The blue line indicates the total distance transited by each vessel type in the active SMA 2018-2019. 
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Figure 34.  Proportion of total distance transited through the active Morehead City SMA by vessel type during the 2018-2019 season. 
The blue line indicates the total distance transited by each vessel type in the active SMA 2018-2019. 
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Figure 35.  Proportion of total distance transited through the active North Carolina to Georgia SMA by vessel type during the 
2018-2019 season. The blue line indicates the total distance transited by each vessel type in the active SMA 2018-2019. 



0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

40,000

45,000

50,000

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Tr
an

sit
 D

ist
an

ce
 (n

au
tic

al
 m

ile
s)

< 10 knots 10 - 12 knots 12 - 15 knots > 15 knots Transit Distance

Figure 36.  Proportion of total distance transited through the active Southeast SMA by vessel type during the 2018-2019 season. The 
blue line indicates the total distance transited by each vessel type in the active SMA 2018-2019. 
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Figure 37. Port Entrance Zones 



Cape Cod
Canal East New York Delaware

Bay
Chesapeake

Bay
Morehead

City Wilmington Charleston Savannah Brunswick Fernandina Jacksonville

> 15 knots 0 1.05 6.08 1.57 0.1 5.3 32.7 8.5 1.9 4.97 1.88
12 - 15 knots 3.93 4.3 16.45 7.26 6.82 45.42 38.94 30.17 52.09 20.58 23.17
10 - 12 knots 21.14 18.91 23.15 22.61 25.49 33.98 14.7 21.76 33.39 22.28 34.27
< 10 knots 74.92 75.73 54.32 68.55 67.59 15.3 13.66 39.57 12.62 52.17 40.68
Transit Distance 1,312 554,457 152,376 98,645 19,327 76,600 214,995 559,840 101,189 17,537 47,410
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Figure 38. Proportion of total distance transited by OGVs through each active Entrance Zone by speed class across all 
seasons. The blue line indicates the total distance transited by OGVs in each SMA. 



Cape Cod
Canal East New York Delaware

Bay
Chesapeake

Bay
Morehead

City Wilmington Charleston Savannah Brunswick Fernandina Jacksonville

> 15 knots 0 1.78 0.18 0.37 0.25 9.21 43.34 17.65 2.29 1.01 2.82
12 - 15 knots 2.38 4.94 1.85 2.69 3.3 48.91 34.45 43.86 58.14 17.87 23.4
10 - 12 knots 7.59 16.55 18.86 17.7 16.63 29.24 11.05 15.69 29.09 21.09 32.35
< 10 knots 90.04 76.73 79.12 79.23 79.82 12.64 11.16 22.8 10.48 60.02 41.44
Transit Distance 26 24,503 8,947 5,835 1,000 3,974 12,384 24,380 4,117 532 2,664
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Figure 39. Proportion of total distance transited by OGVs through each active Entrance Zone by speed class in the 2018-2019 
season. The blue line indicates the total distance transited by OGVs in each SMA during 2018-2019. 



2008-2009 2009-2010 2010-2011 2011-2012 2012-2013 2013-2014 2014-2015 2015-2016 2016-2017 2017-2018 2018-2019
> 15 knots 0 0 0 0 0 0 0 0 0 0 0
12 - 15 knots 12.3 3.9 0 0 0.32 0 0 0 4.3 0 2.38
10 - 12 knots 29.83 29.46 0 25.79 17.37 14.37 11.24 0 0 12.03 7.59
< 10 knots 57.86 66.65 0 74.21 82.31 85.63 88.76 100 95.7 87.97 90.04
Transit Distance 108 72 0 24 129 12 19 3 5 42 26
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Figure 40. Proportion of total distance transited by OGVs through the Cape Cod Canal East Entrance Zone by speed class. The 
blue line indicates the total distance transited by OGVs. 



2008-2009 2009-2010 2010-2011 2011-2012 2012-2013 2013-2014 2014-2015 2015-2016 2016-2017 2017-2018 2018-2019
> 15 knots 0.99 2.94 0.77 0.27 0.4 0.49 0.85 0.81 0.97 1.29 1.78
12 - 15 knots 8.12 13.23 5.21 1.13 1.87 1.54 2.32 2.38 3.54 3.87 4.94
10 - 12 knots 40.64 42.34 26.53 12.12 10.4 10.14 12.17 12.86 14.19 15.34 16.55
< 10 knots 50.24 41.49 67.49 86.49 87.34 87.82 84.66 83.95 81.3 79.5 76.73
Transit Distance 16,547 26,255 25,752 26,428 26,068 24,374 24,510 24,425 21,708 22,756 24,503
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Figure 41. Proportion of total distance transited by OGVs through the New York Entrance Zone by speed class. The blue 
line indicates the total distance transited by OGVs.



2008-2009 2009-2010 2010-2011 2011-2012 2012-2013 2013-2014 2014-2015 2015-2016 2016-2017 2017-2018 2018-2019
> 15 knots 13.04 12.79 10.72 9.32 6.19 4.79 1.33 0.31 0.3 0.2 0.18
12 - 15 knots 28.33 28.67 27.14 23.6 19.41 16.53 6.43 3.88 1.86 2.84 1.85
10 - 12 knots 24.77 24.11 24.16 25.64 25.31 26.75 19.73 21.07 20.57 18.97 18.86
< 10 knots 33.85 34.43 37.98 41.44 49.09 51.93 72.5 74.75 77.27 77.99 79.12
Transit Distance 5,136 9,003 9,401 8,684 9,701 9,172 9,060 3,592 2,405 4,546 8,947
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Figure 42. Proportion of total distance transited by OGVs through the Delaware Bay Entrance Zone by speed class. The blue 
line indicates the total distance transited by OGVs. 



2008-2009 2009-2010 2010-2011 2011-2012 2012-2013 2013-2014 2014-2015 2015-2016 2016-2017 2017-2018 2018-2019
> 15 knots 4.59 5.11 1.86 1.33 1.33 0.58 0.88 0.48 0.4 0.53 0.37
12 - 15 knots 19.64 18.06 10.33 7.29 6.23 4.38 3.58 3.48 2.81 3.41 2.69
10 - 12 knots 37.81 36.68 27.13 22.87 19.53 18.67 18.51 17.35 17.33 18.34 17.7
< 10 knots 37.96 40.14 60.69 68.5 72.91 76.36 77.03 78.69 79.47 77.73 79.23
Transit Distance 3,860 5,581 3,503 3,067 6,347 5,667 4,442 4,340 4,910 3,807 5,835
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Figure 43. Proportion of total distance transited by OGVs through the Chesapeake Bay Entrance Zone by speed class. The blue 
line indicates the total distance transited by OGVs. 



2008-2009 2009-2010 2010-2011 2011-2012 2012-2013 2013-2014 2014-2015 2015-2016 2016-2017 2017-2018 2018-2019
> 15 knots 0.45 0.02 0 0.06 0 0.46 0 0 0 0 0.25
12 - 15 knots 24.86 16.05 12.65 6.08 5.66 5.21 3.8 4.85 3.59 3.54 3.3
10 - 12 knots 35.58 41.6 37.28 28.13 24.53 28.84 18.63 22.73 17.02 20.11 16.63
< 10 knots 39.12 42.33 50.07 65.73 69.81 65.49 77.58 72.42 79.39 76.35 79.82
Transit Distance 299 780 766 1,089 818 903 933 925 809 936 1,000
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Figure 44. Proportion of total distance transited by OGVs through the Morehead City Entrance Zone by speed class. The blue 
line indicates the total distance transited by OGVs. 



2008-2009 2009-2010 2010-2011 2011-2012 2012-2013 2013-2014 2014-2015 2015-2016 2016-2017 2017-2018 2018-2019
> 15 knots 0.96 1.85 4.15 4.6 5.36 6.86 4.59 5.85 5.95 7.23 9.21
12 - 15 knots 30.81 44.53 42.23 42.21 44.59 48.65 46.41 51.43 47.08 47.61 48.91
10 - 12 knots 45.12 38.45 36.87 34.84 32.93 31.01 34.81 31.21 32.68 30.84 29.24
< 10 knots 23.11 15.17 16.75 18.35 17.13 13.48 14.18 11.52 14.29 14.32 12.64
Transit Distance 2,132 3,970 3,766 3,614 3,784 2,981 3,168 3,461 3,098 4,066 3,974
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Figure 45. Proportion of total distance transited by OGVs through the Wilmington Entrance Zone by speed class. The blue 
line indicates the total distance transited by OGVs. 



2008-2009 2009-2010 2010-2011 2011-2012 2012-2013 2013-2014 2014-2015 2015-2016 2016-2017 2017-2018 2018-2019
> 15 knots 24.53 28.86 18.43 23.07 27.61 34.72 31.8 32.42 38.53 37.61 43.34
12 - 15 knots 43.14 41.49 46.63 44.75 41.6 38.06 38.98 39.96 34.24 35.55 34.45
10 - 12 knots 20.67 19.34 18.65 14.99 14.15 13.06 14.63 13.85 14.73 13.88 11.05
< 10 knots 11.65 10.31 16.28 17.19 16.65 14.16 14.59 13.76 12.5 12.97 11.16
Transit Distance 5,106 8,127 4,389 8,946 10,807 10,289 11,266 10,626 12,955 12,444 12,384
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Figure 46. Proportion of total distance transited by OGVs through the Charleston Entrance Zone by speed class. The blue 
line indicates the total distance transited by OGVs. 



2008-2009 2009-2010 2010-2011 2011-2012 2012-2013 2013-2014 2014-2015 2015-2016 2016-2017 2017-2018 2018-2019
> 15 knots 2.79 3.98 1.9 1.6 3.11 5.75 9.16 13.74 15.65 17.52 17.65
12 - 15 knots 21.06 24.44 13.9 13.28 16.33 26.18 39.25 45.34 44.27 43.7 43.86
10 - 12 knots 42.23 44.5 31.98 16.58 14.06 15.29 17.73 15.57 17.62 15.73 15.69
< 10 knots 33.92 27.08 52.22 68.54 66.5 52.78 33.86 25.35 22.46 23.05 22.8
Transit Distance 15,222 25,224 26,995 28,047 25,363 24,180 25,347 26,483 24,398 24,612 24,380
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Figure 47. Proportion of total distance transited by OGVs through the Savannah Entrance Zone by speed class. The blue 
line indicates the total distance transited by OGVs. 



2008-2009 2009-2010 2010-2011 2011-2012 2012-2013 2013-2014 2014-2015 2015-2016 2016-2017 2017-2018 2018-2019
> 15 knots 0.66 1.47 1.16 1.24 1.61 2.27 2.31 2.62 2.12 2.08 2.29
12 - 15 knots 42.6 46.21 51.45 52.72 50.32 52.08 49.91 55.77 53.79 54.39 58.14
10 - 12 knots 39.77 35.9 32.9 34.67 35.3 33.42 34.75 30.51 32.79 31.94 29.09
< 10 knots 16.97 16.42 14.5 11.37 12.77 12.23 13.03 11.1 11.31 11.59 10.48
Transit Distance 1,595 3,580 3,824 3,634 4,302 5,015 5,026 3,999 4,055 3,740 4,117
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Figure 48. Proportion of total distance transited by OGVs through the Brunswick Entrance Zone by speed class. The blue 
line indicates the total distance transited by OGVs. 



2008-2009 2009-2010 2010-2011 2011-2012 2012-2013 2013-2014 2014-2015 2015-2016 2016-2017 2017-2018 2018-2019
> 15 knots 5.34 9.57 7.88 7.55 1.13 6.93 0.96 0.83 2.28 0.15 1.01
12 - 15 knots 10.88 20.82 27.99 31.13 19.69 16.6 12.95 17.47 26.53 20.42 17.87
10 - 12 knots 35.68 25.65 20.55 15.34 19.62 19.48 26.23 20.19 15.61 18.29 21.09
< 10 knots 48.1 43.96 43.57 45.98 59.56 56.99 59.86 61.5 55.59 61.14 60.02
Transit Distance 688 1,247 771 612 498 571 452 418 531 409 532
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Figure 49. Proportion of total distance transited by OGVs through the Fernandina Entrance Zone by speed class. The blue 
line indicates the total distance transited by OGVs. 



2008-2009 2009-2010 2010-2011 2011-2012 2012-2013 2013-2014 2014-2015 2015-2016 2016-2017 2017-2018 2018-2019
> 15 knots 2.84 2.4 0.77 2.61 1.05 1.05 0.54 0.89 1.97 2.37 2.82
12 - 15 knots 29.9 23.97 20.13 22.58 23.78 26.07 18.46 20.35 19.96 21.91 23.4
10 - 12 knots 35.08 36.34 35.59 27.88 34.1 30.31 35.34 37.88 35.17 32.77 32.35
< 10 knots 32.18 37.3 43.51 46.93 41.07 42.57 45.66 40.88 42.9 42.95 41.44
Transit Distance 1,952 2,571 698 282 2,783 1,312 1,231 1,348 2,071 2,184 2,664
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Figure 50. Proportion of total distance transited by OGVs through the Jacksonville Entrance Zone by speed class. The blue 
line indicates the total distance transited by OGVs. 



Figure 51. Subset of Dynamic Management Areas (January 2010 - June 2019). 
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Z = 3.28, p = 0.001 

Figure 52. Distance weighted average speed (DWAS) of vessel transits through active DMAs (dark blue) and inactive DMAs the 
week before (light blue).



Z = 3.88, p = 0.001

Figure 53. Distance weighted average speed (DWAS) of OGV transits through active DMAs (dark blue) and inactive DMAs the week 
before (light blue).



Figure 54. Proportion of vessel traffic cooperating with the 10 knot speed request during DMA active periods (light green) and the 
week before (dark green).



Cape Cod
Bay Race Point Great South

Channel Block Island New York Delaware
Bay Chesapeake Morehead

City

North
Carolina to

Georgia
Southeast

> 15 Knots 9.48 0.41 10.07 2.75 44.04 44.46 54.51 20.22 37.47 32.36
12 - 15 Knots 1.26 0 0.91 0.99 6.19 3.05 2.76 2.58 4.17 4.41
10 - 12 Knots 5.99 0 0.48 2.62 5.3 6.08 2.8 2.73 3.36 3.18
< 10 Knots 83.27 99.59 88.55 93.64 44.46 46.41 39.92 74.46 55.01 60.05
Transit Distance 1,692 1,432 7,609 4,560 18,852 15,989 21,742 16,049 141,742 49,509

0

20,000

40,000

60,000

80,000

100,000

120,000

140,000

160,000

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Tr
an

si
t D

is
ta

nc
e (

na
ut

ic
al

 m
ile

s)

< 10 Knots 10 - 12 Knots 12 - 15 Knots > 15 Knots Transit Distance

Figure 55. Proportion of total distance traveled by small vessels (< 65 ft) through each active SMAs by speed class during the 
2018-2019 SMA season. The blue line indicates the total distance transited in each SMA. Small vessels are not subject to the speed 
rule.



Cape Cod
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Figure 56. Total transit distance for small vessels (<65ft) through each SMAs during the 2018-2019 season (green bars). The yellow 
line indicates the distance per unit area of small vessel transits through each SMA. Small vessels are not subject to the speed rule. 
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Figure 57. Proportion of total distance transited through all active SMAs by (small) vessel type during the 2018-2019 SMA season. The 
blue line indicates the total distance transited by each vessel type across all SMAs. Small vessels are not subject to the speed rule.
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Figure 58. Total distance traveled by small vessels (<65ft) active in each SMA during the 2018-2019 season by vessel size 
class. Small vessels are not subject to the speed rule.



Figure 59. Marine casualty groundings January 2002 – July 2015.



Figure 60. Charleson Entrance Channel Cross Section. 
Source: USACE Charleston Harbor Port 45, Final Integrated Feasibility 
Report and Environmental Impact Statement, June 2015.



2008-2009 2009-2010 2010-2011 2011-2012 2012-2013 2013-2014 2014-2015 2015-2016 2016-2017 2017-2018 2018-2019
Sub-Panamax 0.263 0.226 0.251 0.184 0.187 0.165 0.188 0.188 0.192 0.157 0.142
Panamax 0.723 0.681 0.586 0.650 0.694 0.613 0.503 0.453 0.293 0.250 0.298
Post Panamax 0.014 0.093 0.164 0.166 0.119 0.223 0.309 0.360 0.515 0.592 0.560
OGV Transits 415 678 379 748 899 862 941 890 1,068 1,030 1,022
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Figure 61. Proportion of OGV transits through the Charleston entrance area by size class each season. The green line indicates the 
total number of OGV transits each season.



Figure 62. Right whale vessel strikes 1999-2018 indicated by the severity of the event. 
Locations denote either 1.) where a carcass was found, 2.) where a vessel collision was 
reported or 3.) where a vessel collision serious injury/injury was first observed on a whale.
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Figure 63. North Atlantic right whale serious injury/mortality rates from documented vessel strikes 1999-2018. Data includes 
confirmed U.S. events and events first sighted in U.S. waters but of unconfirmed geographic origin.



Figure 64. Right whale vessel strike events occurring prior to implementation to the speed 
rule (1999-2008) and following implementation of the speed rule (2009-2018). Locations 
denote either 1.) where a carcass was found, 2.) where a vessel collision was reported or 3.) 
where a vessel collision serious injury/injury was first observed on a whale.



a.

b.

Figure 65. a.) Locations of right whale #4681 when last sighted alive on 4/28/2016 and 
where found dead on 5/5/2016. b.) Hindcast model output indicates (in pink) the region 
where the whale may have been struck by a vessel before being found off Chatham, 
MA. Source: NOAA Office of Response and Restoration.



Figure 66. Locations of right whale #4694 when last sighted alive on 4/9/2017 and where 
found dead on 4/13/2017. She was estimated to have died 48 hours before being sighted. The 
position on 4/11/2017 at 11:30am is the best estimate of where the vessel strike may have 
occurred. Source: NOAA Office of Response and Restoration.
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Figure 66. Large whale vessel strike events 1999-2017.  Locations denote either 1.) where a 
carcass was found, 2.) where a vessel collision was reported or 3.) where a vessel collision 
serious injury/injury was first observed on a whale. 



Figure 68. An example “report card” issued to a vessel transiting the Stellwagen 
Bank National Marine Sanctuary in 2017 as part of the Right Whale Corporate 
Responsibility Project.



Figure 69. Example of a Local Notice for Mariners announcement of a 
Dynamic Management Area (DMA) declaration south of Nantucket in 
January 2020.



Vessel Type 2008-
2009

2009-
2010

2010-
2011

2011-
2012

2012-
2013

2013-
2014

2014-
2015

2015-
2016

2016-
2017

2017-
2018

2018-
2019

Tanker 623 764 759 736 706 658 671 686 730 707 743

Bulk Carrier 346 581 589 646 641 682 700 606 651 742 704

Container 473 485 540 554 515 548 601 598 535 555 549

Ro-Ro 212 274 284 282 281 280 304 302 315 320 331

General Cargo 344 468 459 427 394 373 391 386 367 327 307

Passenger (Cruise) 19 32 32 33 33 30 37 38 35 42 38

Fishing 16 44 107 130 172 159 187 451 533 530 487

Towing/Pushing 302 317 339 345 321 329 338 332 339 355 330

Pleasure 52 104 124 167 178 205 192 238 241 292 267

Sailing 21 35 46 71 68 65 78 76 97 89 83

Other Passenger 18 18 25 33 39 29 26 49 55 56 50

Dredging 8 13 11 22 18 23 19 18 23 27 24

Work Vessel 26 24 19 21 30 27 26 29 32 37 46

Research 13 20 18 25 22 19 22 23 16 22 19

Pilot 7 5 5 2 2 2 3 5 4 4 5

Pollution Control 1 5 3 3 4 5 3 3 4 2 3

Undetermined 35 54 56 80 69 60 55 73 74 86 73

Other 22 31 24 25 26 34 33 41 49 52 56

Other Cargo 22 36 10 7 33 4 2 1 0 2 2

Table 1. Number of vessels greater than 65 ft in length (by type) that transited through active SMAs 
each season.  Note: The increase in some vessel types over time may reflect changes to AIS 
requirements or increases in voluntary AIS adoption.  



Date Individual ID Age 
Class Sex Fate Location

02-Apr-99 1014 adult F mortality Cape Cod Bay, MA
29-Jan-01 1160 adult F injury Florida
17-Mar-01 unknown calf M mortality Assateague Island, VA
18-Jun-01 unknown calf F mortality 2 mi off Jones Inlet, Long Island, NY
22-Aug-02 3102 juvenile F mortality 23 mi ENE of Ocean City Inlet, MD
26-Jan-03 3317 calf F injury off Jacksonville Beach, FL

31-May-03 2201 adult M injury Great South Channel, Gulf of Maine
01-Jan-04 3450 unknown F injury Georgia
07-Feb-04 1004 adult F mortality ~ 6 mi off of Virginia Beach, VA
17-Nov-04 1909 adult F mortality Inshore of Chesapeake Bay
12-Jan-05 2143 adult F mortality Cumberland Island, GA
27-Jan-05 2753 adult F injury N of St. Augustine, FL
24-Feb-05 unknown unknown U injury 8 nm SE of St Simons Island, GA
10-Mar-05 2425 adult F serious injury Cumberland Island, GA
28-Apr-05 2617 adult F mortality South Monomoy Island, Chatham, MA
09-Jun-05 3380 unknown M injury 50 nm E of Provincetown, MA
14-Jul-05 unknown unknown M injury Great South Channel, Gulf of Maine
08-Jan-06 3520 juvenile F injury SEUS calving ground, FL
10-Jan-06 unknown calf M mortality ~5 mi N of Mayport Jetty, Jacksonville, FL
11-Mar-06 3522 juvenile M serious injury 7 mi offshore of Cumberland Island, GA
14-Apr-06 3590 juvenile F injury Cape Cod Bay, MA
05-May-06 3590 juvenile F injury Cape Cod Bay, MA
30-Dec-06 3508 juvenile M mortality ~10 mi off the coast of Brunswick, GA
22-Jan-07 2413 adult F injury Great South Channel, Gulf of Maine
12-Mar-07 3503 juvenile F injury Cape Cod Bay, off of Provincetown, MA
19-Apr-09 3590 juvenile F injury ~7 nm E of Scituate, MA
14-Dec-09 unknown unknown U injury 1.5 nm NW of Cape Henry, VA
15-Dec-09 3745 juvenile M injury 26 nm NE of Brunswick, GA
21-Feb-10 3945 juvenile M injury 14 nm E of Ossabaw Island, GA
13-May-10 2470 adult M injury 49.7 nm ESE of Chatham, MA
02-Jul-10 3901 juvenile F mortality 11.6 nm SE of Great Wass Island, ME

30-Aug-10 3966 juvenile F injury 8.4 nm NE of Rockport, MA
18-Dec-10 3140 adult M injury 71 nm SE of Portland, MA
16-Jan-11 4023 juvenile M injury Florida
20-Jan-11 3853 juvenile M serious injury 12 nm SE of Edisto Beach, SC
27-Mar-11 1308 adult F mortality Nags Head, NC
27-Mar-11 2011 Calf of 1308 calf U serious injury Nags Head, NC
08-Apr-11 3620 juvenile M injury Cape Cod Bay, MA
29-Apr-11 3860 juvenile F injury Cape Cod Bay, MA
03-Aug-11 4150 juvenile F injury 9.2 nm NE Race Point, Provincetown, MA
26-Nov-11 1331 adult M injury 83 nm E of Portland, ME
17-Jan-12 4146 juvenile F injury 8.5 nm N of St. Augustine, FL

Table 2. North Atlantic right whale vessel strike events 1999-2018. 



Date Individual ID Age 
Class Sex Fate Location

26-Jan-12 4091 juvenile F injury Cape Cod Bay, MA
26-Jan-12 3951 juvenile M injury Cape Cod Bay, MA
04-Mar-12 3701 juvenile M injury Cape Cod Bay, MA
18-May-12 3980 juvenile F injury 94.2 nm E of Truro, MA
07-Dec-12 unknown unknown U serious injury 24.1 nm E of Ossabaw Island, GA
29-Jan-13 2013 Calf of 1612 calf U injury 8 nm off Mayport, FL
07-Mar-13 3692 adult F injury South Carolina
08-Apr-13 3705 juvenile F injury Cape Cod Bay, MA
09-Apr-14 unknown adult U serious injury Cape Cod Bay, MA
06-May-15 3999 juvenile F injury 7.0 nm S of Wood End, Provincetown, MA
11-May-15 4545 calf F injury Cape Cod Bay, MA
02-Sep-15 unknown calf U injury Plymouth Bay, MA
03-May-16 4681 calf M mortality Morris Island, MA
13-Apr-17 4694 juvenile F mortality 1.5 nm NW of Dennis, MA
01-Mar-18 4145 juvenile M injury Cape Cod Bay, MA

Table 2 (continued). North Atlantic right whale vessel strike events 1999-2018. 

Source: Baleen Whale Mortality and Serious Injury Reports, Northeast Fisheries Science Center, 
NOAA Fisheries https://www.fisheries.noaa.gov/resource/publication-database/marine-mammal-mortality-
and-serious-injury-reports

https://www.fisheries.noaa.gov/resource/publication-database/marine-mammal-mortality-and-serious-injury-reports


Time Period US 
Mortalities

US Serious 
Injuries US Injuries

First Seen 
US 

Mortalities

First Seen 
US Serious 

Injuries

First Seen 
US 

Injuries
Total

1999-2008 10 2 5 0 0 8 25

2009-2018 3 4 10 1 0 14 32

Total 13 6 15 1 0 22 57

Table 3. North Atlantic right whale vessel strike mortalities, serious injuries, and injuries 1999-2018 (n = 57). 
Data includes both confirmed U.S. events and events first sighted in U.S. waters but of unconfirmed geographic 
origin.



Species Humpback Fin Minke Sei Unknown Total

Mortalities Serious 
Injuries Injuries Mortalities Injuries Mortalities Mortalities Injuries

1999 -
2008 13 1 11 11 2 2 4 0 44

2009 -
2017 25 4 22 12 2 10 6 6 87

Total 38 5 33 23 4 12 10 6 131

Table 4. Large whale (not including known right whale) vessel strike mortalities, serious injuries and injuries 
1999-2017 (n = 131). Data includes both confirmed U.S. events and events first sighted in U.S. waters but 
of unconfirmed geographic origin.



VESSEL TYPE METHOD 1 METHOD 2

Bulk Carrier $619,000 $346,000

Container $22,953,000 $20,025,000

Ro-Ro $3,381,000 $2,825,000

Tanker $1,693,000 $1,110,000

General Cargo $578,000 $461,000

Passenger (Cruise) $2,759,000 $2,677,000

Fishing $1,318,000 $147,000

Towing / Pushing $2,619,000 $244,000

Dredging $1,824,000 $112,000

Passenger (Other) $112,000 $65,000

Pleasure — —

Other / Undetermined $1,535,000 $314,000

Total $39,391,000 $28,327,000

Table 5. Estimated Annual Cost Impact by Vessel Type (2019 dollars) Based on 
Actual Vessel Compliance with the Speed Rule
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