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Appendix B 
Additional Model Simulations 

This appendix contains extra ship drift scenarios requested by the United 

States Coast Guard as part of a study of a Tug of Opportunity System in the 

Strait of Juan de Fuca and the Olympic Coast National Marine Sanctuary. For 

the original five modeled sites, simulations were run for additional time periods 

(2 and 6-hour presentations shown in Figures B-1 through B-48). In addition, 

a full set of model simulations were run for a new location, site 6, at 

48° 30.04'N, 124° 58.99'W (shown in Figures B-49 through B-148). Details of 

the analysis used to generate these scenarios can be found in HAZMAT Report 

97-3, Ship Drift Analysis for the Northwest Olympic Peninsula and the Strait 

of Juan de Fuca. 
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Ship drift analy sis 
Es t imate for : 
Prepared : , 

Season: Wi nt e r 

MASS Statistical Analysis 

NOAA/HAZMAT/ MASS (206) 526- 6317 

Shi p drift: 2% of the wind speed represent ing bo t h wi nd and wave action 
Time : 2-hours 
At each s i t e , t he con tour represents the 95% probabi l ity distri but i on . 

48°20'N ----------------~-------4 

47°40'N ----------------~------------~ 

47°20'N ----------------~----------------~· 

1250W 

Figure B-1. Map of 2-hour probability contours, winter, 2 percent d rift for five sites. 
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Ship drift analysis 
Est i mate f or: 
Prepared: , 

Seas on: Winter 

MASS Statistical Analysis 

NOAA/HAZMAT/MASS (206) 526-6317 

Ship drift: 2% of the wind speed representing both wi nd and wave action 
Time: 6-hour s 
At each s ite, t he cont our represents the 95% pr obability distri bu tion . 

48°20'N -----------------r-------4' 

47°20 ' N -----------------r----------------~r 

Figure B-2. Map of 6-hour probability contours, winter, 2 percent drift for five sites. 
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Ship drift analy s is 
Estimate for: 
Prepared: , 

Season: Wi nter 

MASS Stati stical Analy sis 

NOAA/HAZMAT/MASS (206) 526-6317 

Ship drift : 4% of the wind speed representing both wind and wave ac t ion 
Time: 2-hours 
At each site, the contour represents the 95% probabil i ty distri bution . 

48°20 ' N ----------------~------~ 

47°40 ' N ----------------~------------~ 

47°20'N -----------------r----------------~7: 

Figure B-3. Map of 2-hour probability contours, w inter, 4 percent drift for five sites . 
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Ship drift analysis 
Estimate for: 
Prepared: , 

Seas on : Wi nter 

MASS St atistical Analysis 

NOAA/ HAZMAT/ MASS (206) 526- 6317 

Ship drift: 4% of the wind speed r epresenting both wi nd and wave act i on 
Time : 6-hours 
At each s ite, the contour represents the 95% probability distri but i on . 

47°40'N ----------------~--------------~~~' 

Figure B-4. Map of 6-hour probability contours, winter, 4 percent drift for five sites. 
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Ship drift analysis 
Estimate for: 
Prepared: , 

Season: Wi nter 

MASS Statistical Analysis 

NOAA/HAZMAT/MASS (206) 526-6317 

Ship drift: 6% of the wind speed representing both wind and wave action 
Time : 2-hours 
At each site, the contour represents the 95% probability distribut i on. 

48°20'N ----------------~------~ 

48°0 ' N --------------------+--------\ 

~ 
~ 

47°40 'N -------------------+--------------~ 

47°20' N ----------------~----------------~;; 

Figure B-5. Map of 2-hour probability contours, winter, 6 percent drift for five sites. 
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Ship drift analysis 
Estimate for: 
Prepared: , 

Season: Winter 

MASS Statistical Analysis 

NOAA/HAZMAT/MASS (206) 526-6317 

Ship drift : 6% of the wind speed representing both wind and wave action 
Time: 6-hours 
At each site, the contour represents the 95% probability d istribution . 

47°40'N -------------------+-----------------\ 

47°20'N -----------------r----------------~ 

Figure B-6. Map of 6-hour probability contours, winter, 6 percent drift for five sites. 
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Ship drift analysis 
Estimate for: 
Prepared: , 

Season: Winter 

MASS Statistical Analysis 

NOAA/HAZMAT/MASS (206) 526-6317 

Ship drift: 8% of the wind speed representing both wind and wave action 
Time: 2-hours 
At each site, the contour represents the 95% probability distributi on. 

48°20'N ----------------~------~ 

$ ' 

' 

47°40 ' N ----------------~------------~ 

47°20 ' N ----------------~----------------~· 

Figure B-7. Map of 2-hour probability contours, winter, 8 percent drift for five sites. 
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Ship drift analysis 
Estimate for : 
Prepared: , 

Season: Winter 

MASS Statistical Analysis 

NOAA/HAZMAT/MASS (206) 526-6317 

Ship drift: 8% of the wind speed representing both wind and wave action 
Time: 6-hours 

each site, the contour represents the 95% probability distribution. 

47°40' N -----------------r--------------~w 

Figure B-8. Map of 6-hour probability contours, winter, 8 percent drift for sites 1, 3, and 5. 
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Ship drift analysis 
Estimate for: 
Prepared: , 

Season : Winter 

MASS Statistical Analysis 

NOAA/ HAZMAT/ MASS (206) 526-6317 

Ship drift: 8% of t he wind speed representing both wind and wave action 
Time: 6- hours 
At each site, the contour represents the 95% probabi l i ty distribution . 

48°0'N ------------------~----~ 

47°40 ' N ----------------~--------------1 

47°20'N ----------------~----------------~ 

Figure B-9. Map of 6-hour probability contours, winter, 8 percent drift fo r sites 2 and 4. 
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Ship drift analysis 
Estimate for: 
Prepared: , 

Season : Winter 

MASS Statistical Analysis 

NOAA/HAZMAT/MASS (206) 526-6317 

Ship drift: 10% of the wind speed representing both wind and wave action 
Time: 2-hours 

each site, t he contour represents t he 95% probability distribution . 

48°20'N ----------------~------~ 

47°20'N ----------------~----------------~!. 

Figure B-10. Map of 2-hour probability contours, winter, 10 percent drift for five sites. 
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Ship drift analysis 
Estimate for: 
Prepar ed: , 

Sea son : Winter 

MASS Statistical Analysis 

NOAA/HAZMAT/MASS (206) 526-6317 

Ship drift: 10% of t he wind speed representing both wind and wave action 
Time : 6-hours 
At each site, the contour represents the 95% probability distri bution. 

47°40'N ----------------~------------~ 

47°20'N ----------------~----------------~ 

Figure B-11. Map of 6-hour probability contours, winter, 10 percent d rift for sites 1, 3, and 5. 
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Ship drift analysis 
Estimate for: 
Prepared: , 

Season: Winter 

MASS Statistical Analysis 

NOAA/HAZMAT/MASS (206) 526-6317 

Ship drift: 10% of the wind speed representing both wind and wave action 
Time : 6-hours 
At each site, the contour repr esents the 95% probability di stribution . 

47°40'N ________________ _, ______________ ~ 

47°20'N ________________ _, ________________ ~ 

Figure B-12. Map of 6-hour probability contours, winter, 10 percent drift for sites 2 and 4. 
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~ Ship drift analysis 
~:4 Estimate for: 
~ Prepared: , 

Season: Spring 

MASS Statistical Analysis 

NOAA/HAZMAT/MASS (206) 526-6317 

Ship drift: 2% of the wind speed represent ing both wind and wave action 
Time: 2-hours 
At each site, the contour represen ts the 95% probability distribution. 

47°40'N --------------~--------------1 

Cape Elizabeth 
47°20'N --------------~----------------~ 

w 

Figure B-13. Map of 2-ht>ur probability contours, spring, 2 percent drift for five sites. 
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~ Ship drift analysis 
~~ Estimate for: 
~ Prepared: , 

Season: Spring 

MASS Stati stical Analysis 

NOAA/HAZMAT/MASS (206) 526-6317 

Ship drift: 2% of the wind speed representing both wind and wave action 
Time: 6-hours 
At each site, the contour represents the 95% probability distribution. 

San Juan River 

48°0 IN ---------+---~ 
La Push 

4 7°4 0 IN - ------ ---lf---------1 

Cape Elizabeth 
47°20 1 N --------1--------~ 

w 1250W 

Figure B-14. Map of 6-hour probability contours, spring, 2 percent drift for five sites. 

B-14 



HAZMAT Report 97-5 

Ship drift analysis 
Estimate for: 
Prepared: , 

Season: Spring 

MASS Statistical Analysis 

NOAA/ HAZMAT/ MASS (206) 526-6317 

Ship drift: 4% of the wind speed repre senting both wind and wave action 
Time: 2-hours 
At each site, t he contour represents the 95% probability distribution. 

48°20'N ----------------+-----~ 

47°40'N ----------------+-------------~ 

47°2 0'N ----------------+---------------~ 

Figure B-15. Map of 2-hour probability contours, spring, 4 percent drift for five sites. 
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Ship drift analysis 
Estimate for: 
Prepared: , 

Season: Spring 

MASS Statistical Analysis 

NOAA/HAZMAT/MASS (206) 526-6317 

Ship drift: 4% of the wind speed representing both wind and wave action 
Time: 6-hours 
At each site, the contour represents the 95% probability distribution. 

48°20'N ----------------~------~ 

47°40'N ----------------~--------------~" 

47°2 0' N ----------------~----------------~ 

Figure B-16. Map of 6-hour probability contours, spring, 4 percent drift for five sites. 
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Figure B-17. Map of 2-hour probability contours, spring, 6 percent drift for five sites. 
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Figure B-18. Map of 6-hour probability contours, spring, 6 percent drift for five sites. 
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Figure B-19. Map of 2-hour probability contours, spring, 8 percent drift for five sites. 
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Figure B-20. Map of 6-hour probability contours, spring, 8 percent drift for sites 1, 3, and 5. 
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Figure B-21. Map of 6-hour probability contours, spring, 8 percent drift for sites 2 and 4. 
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Figure B-22. Map of 2-hour probability contours, spring, 10 percent drift for five sites. 

B-22 



HAZMAT Report 97-5 

Ship drift analysi s 
Estimate for : 
Prepared: , 

Season: Spring 

MASS Statistical Analysis 

NOAA/HAZMAT/ MASS (206) 526-6317 

Ship drift: 10% of the wind speed representing both wind and wave act i on 
Time : 6-hours 
At each si t e , t he cont our represents the 95% probabil i ty dist r i but i on . 

.,_. 

47°2 0'N ----------------~----------------~~ 

Figure B-23. Map of 6-hour probability contours, spring, 10 percent drift for sites 1, 3, and 5. 
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Figure B-24. Map of 6-hour probability contours, spring, 10 percent drift for sites 2 and 4. 
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Figure B-25. Map of 2-hour probability contours, summer, 2 percent drift for five sites. 
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Figure B-26. Map of 6-hour probability contours, summer, 2 percent drift for five sites. 
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Figure B-27. Map of 2-hour probability contours, summer, 4 percent drift for five sites. 
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Figure B-28. Map of 6-hour probability contours, summer, 4 percent drift for five sites. 
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Figure B-29. Map of 2-hour probability contours, summer, 6 percent drift for five sites. 
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Figure B-30. Map of 6-hour probability contours, summer, 6 percent drift for five sites. 
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Figure B-31. Map of 2-hour probability contours, summer, 8 percent drift for five sites. 
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Figure B-32. Map of 6-hour probability contours, summer, 8 percent drift for sites 1, 3, and 5. 
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Figure B-33. Map of 6-hour probability contours, summer, 8 percent drift for sites 2 and 4. 
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Figure B-34. Map of 2-hour probability contours, summer, 10 percent drift for five sites. 
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Figure B-35. Map of 6-hour probability contours, summer, 10 percent drift for sites 1, 3, and 5. 
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Figure B-36. Map of 6-hour probability contours, summer, 10 percent drift for sites 2 and 4. 
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Figure B-37. Map of 2-hour probability contours, fall, 2 percent drift for five sites. 
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Figure B-38. Map of 6-hour probability contours, fall, 2 percent drift for five sites. 
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Figure B-39. Map of 2-hour probability contours, fall, 4 percent drift for five sites. 
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Figure B-40. Map of 6-hour probability contours, fall, 4 percent drift for five sites. 
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Figure B-41. Map of 2-hour probability contours, fall, 6 percent drift for five sites. 
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Figure B-42. Map of 6-hour probability contours, fall, 6 percent drift for five sites . 
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Figure B-43. Map of 2-hour probability contours/ falC 8 percent drift for five sites. 
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Figure B-44. Map of 6-hour probability contours, fall, 8 percent drift for sites 1, 3, and 5. 
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Figure B-45. Map of 6-hour probability contours, fall, 8 percent drift for sites 2 and 4. 
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Figure B-46. Map of 2-hour probability contours, fall, 10 percent drift for five sites. 
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Figure B-47. Map of 6-hour probability contours, fall, 10 percent drift for sites 1, 3, and 5. 
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Figure B-48. Map of 6-hour probability contours, fall, 10 percent drift for sites 2 and 4. 
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Figure B-49. Map of 2-hour probability contours, winter, 2 percent drift for site 6. 
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Figure B-50. Map of 4-hour probability contours, winter, 2 percent drift for site 6. 
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Figure B-51. Map of 6-hour probability contours, winter, 2 percent drift for site 6. 
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Figure B-52. Map of 8-hour probability contours, winter, 2 percent drift for site 6. 
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Figure B-53. Map of 12-hour probability contours, winter, 2 percent drift for site 6. 
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Figure B-54. Map of 2-hour probability contours, winter, 4 percent drift for site 6. 
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Figure B-55. Map of 4-hour probability contours, winter, 4 percent drift for site 6. 
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Figure B-56. Map of 6-hour probability contours, winter, 4 percent drift for site 6. 
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Figure B-57. Map of 8-hour probability contours, winter, 4 percent drift for site 6. 
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Figure B-58. Map of 12-hour probability contours, winter, 4 percent drift for site 6. 
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Figure B-59. Map of 2-hour probability contours, winter, 6 percent drift for site 6. 
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Figure B-60. Map of 4-hour probability contours, winter, 6 percent drift for site 6. 
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Figure B-61. Map of 6-hour probability contours, winter, 6 percent drift for site 6. 
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Figure B-62. Map of 8-hour probability contours, winter, 6 percent drift for site 6. 
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Figure B-63. Map of 12-hour probability contours, winter, 6 percent drift for site 6. 
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Figure B-64. Map of 2-hour probability contours, winter, 8 percent drift for site 6. 
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Figure B-65. Map of 4-hour probability contours, winter, 8 percent drift for site 6. 
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Figure B-66. Map of 6-hour probability contours, winter, 8 percent drift for site 6. 
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Figure B-67. Map of 8-hour probability contours, winter, 8 percent drift for site 6. 
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Figure B-68. Map of 12-hour probability contours, winter, 8 percent drift for site 6. 
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Figure B-69. Map of 2-hour probability contours, winter, 10 percent drift for site 6. 
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Figure B-70. Map of 4-hour probability contours, winter, 10 percent drift for site 6. 
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Figure B-71. Map of 6-hour probability contours, winter, 10 percent drift for site 6. 
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Figure B-72. Map of 8-hour probability contours, winter, 10 percent drift for site 6. 
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Figure B-73. Map of 12-hour probability contours, winter, 10 percent drift for site 6. 
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Figure B-74. Map of 2-hour probability contours, spring, 2 percent drift for site 6. 
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Figure B-75. Map of 4-hour probability contours, spring, 2 percent d rift for site 6. 
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Figure B-76. Map of 6-hour probability contours, spring, 2 percent drift for site 6. 
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Figure B-77. Map of 8-hour probability contours, spring, 2 percent drift for site 6. 
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Figure B-78. Map of 12-hour probability contours, spring, 2 percent d rift for site 6. 
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Figure B-79. Map of 2-hour probability contours, spring, 4 percent drift for site 6. 
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Figure B-80. Map of 4-hour probability contours, spring, 4 percent drift for site 6. 
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Figure B-81. Map of 6-hour probability contours, spring, 4 percent drift for site 6. 
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Figure B-82. Map of 8-hour probabili ty contours, spring, 4 percent drift for site 6. 
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Figure B-83. Map of 12-hour probability contours, spring, 4 percent drift for site 6. 
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Figure B-84. Map of 2-hour probability contours, spring, 6 percent drift for site 6. 
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Figure B-85. Map of 4-hour probability contours, spring, 6 percent drift for site 6. 
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Figure B-86. Map of 6-hour probability contours, spring, 6 percent drift for site 6. 
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Figure B-87. Map of 8-hour probability contours, spring, 6 percent drift for site 6. 
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Figure B-88. Map of 12-hour probability contours, spring, 6 percent d rift for site 6. 
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Figure B-89. Map of 2-hour probability contours, spring, 8 percent drift for site 6. 
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Figure B-90. Map of 4-hour probability contours, spring, 8 percent drift for site 6. 
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Figure B-91. Map of 6-hour probability contours, spring, 8 percent drift for site 6. 
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Figure B-92. Map of 8-hour probability contours, spring, 8 percent drift for site 6. 
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Figure B-93. Map of 12-hour probability contours, spring, 8 percent drift for site 6. 
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Figure B-94. Map of 2-hour probability contours, spring, 10 percent drift for site 6. 
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Figure B-95. Map of 4-hour probability contours, spring, 10 percent drift for site 6. 
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Figure B-96. Map of 6-hour probability contours, spring, 10 percent drift for site 6. 
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Figure B-97. Map of 8-hour probability contours, spring, 10 percent drift for site 6. 
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Figure B-98. Map of 8-hour probability contours, spring, 10 percent drift for site 6. 
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Figure B-100. Map of 4-hour probability contours, summer, 2 percent drift for site 6. 
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Figure B-101. Map of 6-hour probability contours, summer, 2 percent drift for site 6. 

B-101 



HAZMAT Report 97-5 

Ship drift analysis 
Estimate for: 
Prepared: , 

Season: Sumner 

MASS Statistical Analysis 

NOAA/HAZMAT/MASS (206) 526-6317 

Sh ip drift : 2% of t he wind speed representing both wind and wave act i on 
Time: 8-hours 
At each site, the contour represents the 95% probability distribution. 

47°30 ' N ----------------~--------------~~ 

1250W 

Figure B-102. Map of 8-hour probability contours, summer, 2 percent drift for site 6. 

B-102 



0 

0 

0 

HAZMAT Report 97 

Ship drift analysis 
Estimate f or : 
Prepared: , 

Season: Summer 

MASS Statistical Analysis 

NOAA/HAZMAT/MASS (206} 526- 6317 

Ship drift: 2% of the wind speed r epresenting both wind and wave action 
Time : 12-hours 
At each site, the contour represents the 95% probability dist ribution . 

47°30' N -----------------+--------------~· 

12 5"W 

Figure B-103. Map of 12-hour probability contours, summer, 2 percent drift for site 6. 
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Figure B-104. Map of 2-hour probability contours, summer, 4 percent drift for site 6. 
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Figure B-105. Map of 4-hour probability contours, summer, 4 percent drift for site 6. 
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Figure B-106. Map of 6-hour probability contours, summer, 4 percent d rift for site 6. 
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Figure B-107. Map of 8-hour probability contours, summer, 4 percent drift for site 6. 
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Figure B-108. Map of 12-hour probability contours, sumrner,4 percent drift for site 6. 
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Figure B-109. Map of 2-hour probability contours, summer, 6 percent drift for site 6. 
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Figure B-110. Map of 4-hour probability contours, summer, 6 percent d rift for site 6. 
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Figure B-111. Map of 6-hour probability contours, summer, 6 percent drift for site 6. 
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Figure B-112. Map of 8-hour probability contours, summer, 6 percent drift for site 6. 
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Figure B-113. Map of 12-hour probability contours, summer, 6 percent drift for site 6. 
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Figure B-114. Map of 2-hour probability contours, summer, 8 percent drift for site 6. 
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Figure B-115. Map of 4-hour probability contours, summer, 8 percent drift for site 6. 
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Figure B-116. Map of 6-hour probability contours, summer, 8 percent drift for site 6. 

B-116 



HAZMAT Rep ort 97 

Ship drift analysis 
Esti mat e for: 
Prepared : , 

Season: Sumner 

MASS Statistical Analysis 

NOAA/HAZMAT/MASS (206) 526-6317 

Ship drift: 8% of t he wind speed represent i ng both wi nd and wave action 
Ti me: 8-hours 
At each site , the contour r epresents the 95% p r obability d istri but i on. 

47°30'N -----------------+--------------~. 

12 sow 

Figure B-117. Map of 8-hour probability contours, summer, 8 percent drift for site 6. 
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Figure B-118. Map of 12-hour probability contours, summer, 8 percent drift for site 6. 
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Figure B-119. Map of 2-hour probability contours, summer, 10 percent drift for site 6. 
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Fig ure B-120. Map of 4-hour probability contours, summer, 10 percent drift for site 6. 
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Figure B-121. Map of 6-hour probability contours, summer, 10 percent drift for site 6. 
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Figure B-122. Map of 8-hour probability contours, summer, 10 percent drift for site 6. 
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Figure B-123. Map of 12-hour probability contours, summer, 10 percent drift for site 6. 
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Figure B-124. Map of 2-hour probability contours, fall, 2 percent drift for site 6. 
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Figure B-125. Map of 4-hour probability contours, fall, 2 percent drift for site 6. 
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Figure B-126. Map of 6-hour probability contours, fall, 2 percent drift for site 6. 
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Figure B-127. Map of 8-hour probability contours, fall, 2 percent drift for site 6. 
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Figure B-128. Map of 12-hour probability contours, fall, 2 percent drift for site 6. 
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Figure B-129. Map of 2-hour probability contours, fall, 4 percent drift for site 6. 
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Figure B-130. Map of 4-hour probability contours, fall, 4 percent drift for site 6. 
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Figure B-131. Map of 6-hour probability contours, fall, 4 percent drift for site 6. 
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Figure B-132. Map of 8-hour probability contours, fall, 4 percent drift for site 6. 
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Figure B-133. Map of 12-hour probability contours, fall, 4 percent drift for site 6. 
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Figure B-134. Map of 2-hour probability contours, fall, 6 percent drift for site 6. 

B-134 



J 

HAZMAT Report 97 

Ship drift analysis 
Estimate for: 
Prepared: , 

Season: Fall 

MASS Statistical Analysis 

NOAA/HAZMAT/MASS (206) 526-6317 

Ship drift: 6% of the wind speed representing both wind and wave action 
Time: 4-hours 
At each site, the contour represents the 95% probability distribution. 

48°0'N ------------------+-------~ 

Figure B-135. Map of 4-hour probability contours, fall, 6 percent drift for site 6. 
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Figure B-136. Map of 6-hour probability contours, fall, 6 percent drift for site 6. 
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Figure B-137. Map of 8-hour probability contours, fall, 6 percent drift for site 6. 
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Figure B-138. Map of 12-hour probability contours, fall, 6 percent drift for site 6. 
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Figure B-139. Map of 2-hour probability contours, fall, 8 percent drift for site 6. 
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Figure B-140. Map of 4-hour probability contours, fall, 8 percent drift for site 6. 
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Figure B-141. Map of 6-hour probability contours, fall, 8 percent drift for site 6. 
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Figure B-142. Map of 8-hour probability contours, fall, 8 percent drift for site 6. 
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Figure B-143. Map of 12-hour probability contours, fall, 8 percent d rift for site 6. 
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Figure B-144. Map of 2-hour probability contours, fall, 10 percent d rift for site 6. 
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Figure B-145. Map of 4-hour probability contours, fall, 10 percent drift for site 6. 
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Figure B-146. Map of 6-hour probability con tours, fall, 10 percent drift for site 6. 
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Figure B-147. Map of 8-hour probability contours, fall, 10 percent drift for site 6. 
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Figure B-148. Map of 12-hour probability contours, fall, 10 percent drift for site 6. 

B-148 


