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Buoy J
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10.PS North
11.PS South
12. Tacoma
13. Sar/Skagit
14.SJ Islands
15. Islands Trt
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Risk Comparison

Oil Spill Size Category:
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VTRA '10 Base Case 3D Risk Profile
All FV - Pot. Grou+Coll.Qil Loss: 100% of Base Case POL
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% Base Case Pot. 0il (Coll. + Grou. + All.) Loss - ALL_FV

Guemes : -13.6% | x 0.28 AL 18.80%
Rosario : -10.8% | X 0.29 |e— A — 1510
Saddlebag: -8.9% | x 0.33 | A 1330,
Haro/Boun. : -4.6% | X 0.55 | — S — 020
PS North : -4.2% | X 0.57 |—— S — 000
ESJF : -5.4% | X 0.42 |— 38 000
PS South: -3.6% | X 0.60 |o—550
WSFi27%] X048
Islands Trt:-1.5% | x 0.65 2 Y 1%
Georgia Str.: -2.2% | x 0.41 |mm— L S 3700
Buoy):-0.3% | x0.58 [m04%,
Tac.South:-0.1%| x0.71 [ %%
sar/Slagit: 04% | x052 4
ATBA:-01%|x038 L %Y
SJIslands:-0.1% | x0.50 | %1%
0.0% 5.0% 15.0% 20.0%
% Base Case Pot. Oil (Coll.+Grou.) Loss (OL) - ALL_FV
® VTRA '15 Call. Case : 42% (-58.1% | x 0.42) ® VTRA '10 Base Case : 100%
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PS South: +26.7% | x 2.46
-7.6% | x0.57
-2.7% | x0.83
-4.5% | x0.61
-3.7% | x0.68
-2.5% | x0.54
-3.0% | x0.33
Georgia Str.:-0.2% | x0.96
WSJF :0.0% | x0.99

Tac. South: -1.1% | x 0.68
Saddlebag:-1.9% | x 0.35
S] Islands : +0.4% | x 1.59
BuoyJ:-0.1% | x0.88
Sar/Skagit: -0.2% | x 0.46
ATBA:0.0% | x0.41

Guemes :
Islands Trt:
Haro/Boun.:
PS North:
ESJF :
Rosario :

% Base Case Accident (Coll.+Grou.+All.) Freq. - ALL_FV

m VTRA '15 Call. Case : 100% (-0.3% | x1.00)

% Base Case Accident Freq. (AF) - ALL_FV

B VTRA '10 Base Case : 100%
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By Waterway Zone Relative Risk
and Absolute Risk Comparison

Oil Spill Size Category:
2500 m3 or more
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VErRA 2010 BASE _c '*%SE ALL FV
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VTRA ’10: Base Case

GEOGRAPHIC PROFILE
OF POTENTIAL
ANNUAL OIL LOSS
OF ACCIDENTS
WITH SPILL SIZE
2,500 m3 or more

~ 1.43% Probability
of Spill Occurrence
in 10 years

Average of ~ 6, 073 m3
B Per Potential Spill  §
4 (=5, 223 Metric. Tons)
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VTRA ’15: Cal. Case

GEOGRAPHIC PROFILE
OF POTENTIAL
ANNUAL OIL LOSS
OF ACCIDENTS
WITH SPILL SIZE
2,500 m3 or more

~ 0.47% Probability
of Spill Occurrence
in 10 years

Average of ~ 5,746 m3
E Per Potential Spill
(~ 4, 942 Metric Tons)
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Prob. Estimate At Least One Accident in 10 Years -
ALL_FV - 0Oil Spill Size Category: 2500 cubic meters or more

Guemes : -0.2% | x 0.28 0.000% 0.3487%

Rosario :-0.29 | X 0.30 e 0.3077% |
Saddlebag:-0.2% | x 0.32 00734%02271% _________________________
ESJF:-0.1% | X 0.35 |ommm— 0_' (3?1_0{0 ___________ 0.1400% _ o]
Haro/Boun.:-0.1% | X 0.38 | ???L_t?(i/o_ = 0.0918%
PS South:-0.1% | X 0.37 | - _'(3?:2_7_0{0_ . 0.0894% . __ _ _ ____ o]
PS North: 0.0% | x0.39 — ?'_0_3_1_01)/1’ m 0.0798%
WSJF:0.0% | X0.34 | (3????(1/0_ 0 0.0711% _ ]
Georgia Str.: 0.0% | x0.34 — _(_"f’_l?f‘f/‘i(_)__o_s_f,_f,g/g _________________________________________________________
Buoy]:0.0%]| x0.54 °29%%1%,
Islands Trt: 0.0% | x 0.46 _(3(')?(?0%5?7(1/0(}_0 ___________________________________________________________________
Tac. South: 0.0% | x0.35 _%%%%%o@ ____________________________________________________________________
ATBA:0.0%]| x0.35 | 990%¢%
SJIslands:0.0%| x0.35 | 99095%»

Sar/Skagit: 0.0% | x0.35 | 3:0993%

0.00% 0.05% 0.10% 0.15% 0.20% 0.25% 0.30% 0.35% 0.40%

Prob. Estimate At Least One Accidentin 10 Years
mVTRA'15: Cal. Case: 0.47% (-0.96% | x0.33) ®mVTRA'10: Base Case: 1.43%
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Potential Spill Size (m3) per Accident -
ALL_FV - Oil Spill Size Category: 2500 cubic meters or more
Guemes : -426.6 | X 0.2 o — ?’??5:)516_ ___________________________________
ROSaTi0 : -466.9 | X 0.93 e —— f'_2_2§{§§7 ____________________________
Saddlebag: +104.1 | x 1.02 55:;%,071 _________________________________
ST 1 -310.0 | X 0.05 e ——— f'_zgf_’ggg _____________________________
Haro/Boun.: -248.6 | x 0.95 _______________________________4:85?’9533 ______________________________________
PS South : -517.9 | X 0.92 e — 5:{‘_%,_2_29 _______________________________
PS North : -490.6 | x 0.91 513;*625 ___________________________________
WS 1 -496.1 | X 0.93 o —— fffg_{&;g ___________________________
Georgia Str.:-226.5 | x0.97 ____________________________________________6:%11%_14 _________________________
BUOY ] -65 2.5 | X 0.9 e —— fy ?%fj@ 081
Islands Trt: +411.4 | x 111 e B Jsg»_"_ﬂ_z _____________________________________________
Tac. South : +0.1 | X 1.00 e 2 ;;igj_ ___________________________________
ATBA:+37.7 | x1.00 1111(}715
S IS1aNS : -79.6 | X 0.9 s 555&0?7 ___________________________________
Sar/Skagit: 0.0 | x 1.00 2623
0 2,000 4,000 6,000 8,000 10,000 12,000
Potential Spill Size (m3) per Accident
mVTRA'15: Cal. Case: 5746 m3 (-327.2 | x0.95) mVTRA ' 10: Base Case : 6073 m3
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By Waterway Zone
Risk Comparison

Oil Spill Size Category:
1000 m3- 2500 m?3
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VErRA 2010 BASE _c '*%SE ALL FV

VTRA ’10: Base Case
GEOGRAPHIC PROFILE
OF POTENTIAL
ANNUAL OIL LOSS
OF ACCIDENTS
WITH SPILL SIZE BETWEEN
1,000 m3 - 2,500 m3

1.39% Probability
of Spill Occurrence
in 10 years

Average of ~ 1 653 m3
Per Potential Spill
(~ 1, 422 Metrlc Tons)




VESSEL TRAFFIC RISK ASSESSMENT (VTRA) 2015 é- GNIvERSITY

B 7 THE GEORGE

“N WASHINGTON, DC

RA 20151_;CALIB“ """TION CASE

VTRA ’15: Cal. Case
GEOGRAPHIC PROFILE
OF POTENTIAL
ANNUAL OIL LOSS
OF ACCIDENTS
WITH SPILL SIZE BETWEEN

1,000 m3 - 2,500 m3

~ 0.50% Probability
of Spill Occurrence
in 10 years

Average of = 1 628 m3
Per Potential Spill
(=1 400 Metric Tons)
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Prob. Estimate At Least One Accident in 10 Years -
ALL_FV - 0il Spill Size Category: 1000 - 2500 m3

Guemes:-0.3% | X 0.29 |—— e —————————————————————————— 0 60"
Rosario : -0.1% | X 0.29 | (jf)?‘_l-(_)‘i/o_ m 0.0821%
Saddlebag: -0.2% | x 0.34 Qiz3z% 0.3612%
ESIF :-0.1% | X040 e D0 e 020200
Haro/Boun.:-0.1% | X 0.41 |— (ii)??f_}‘i/o ____________ 0.1606%.
PS South:0.0% | X 0.45 | (_)'_0?_5_1(_)/(1_9._0_7_8_12/9 _____________________________________________________
PSNorth:-0.1% | X 0.47 |— e 0.1136%
WSJF: 0.0% | X 0.43 |emmmpens 00a48%
Georgia Str.: 0.0% | x0.37 — _(i'(_)}i_;(_)o_/((;__gzl,_g&olo ___________________________________________________________
Buoy]:0.0%]| x0.62 & %%%%
Islands Trt:0.0% | x0.37 [@u’07"%00,
Tac.South: +0.0%| x1.10 | 900152
ATBA:0.0%| x036 | 00003%
SJ Islands : 0.0% | x 0.35 _B;ggg%_(«;f_‘(’, ____________________________________________________________________
Sar/Skagit: 0.0% | x0.35 | 2-9093%

0.00%  0.05%  0.10%  0.15%  020%  025%  030%  035%  0.40%
Prob. Estimate At Least One Accidentin 10 Years

mVTRA'15: Cal. Case: 0.50% (-0.89% | x0.36) m®mVTRA'10: Base Case: 1.39%
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Potential Spill Size (m3) per Accident -
ALL_FV - Oil Spill Size Category: 1000 - 2500 m3

GUEMES : ~0.4 | X 100 | } J’%;_;____
Rosario : +49.0 | x 1.03 1Llﬁ6°
Saddlebag:-11.3 | x 0.99 11382302
ESJF:+10.8| x 1.01 11;*35? _______________
Haro/Boun. : -17.9 | X 0.9 e —— 1_11*55?3_ _______________
P SoUth : +7.2 | X 1.0 e mg ________________
P NIt : +10.7 | X 1.0 e ———————— 1}3‘5%6_’ _________________
WS -3, 2 | X 100 e — 1 J'gll‘;_ _________
Georgia Str. : -8.5 | X 0,99 o ——— 11»f5f7‘_37 ___________
BUOY J 1 -74.6 | X 0.06 e ——————— 1_'?‘_‘1?7_2_2_ _____
Islands Tt : +4.7 | X 100 e — i'gg;_} _______________
Tac. SoUth : +19.9 | X 102 e —— 1,1_1}7‘:%3 _________________________
ATBA:-13.7 | x 0.99 11?335 ________
S) Islands : +0.2 | X 1.0 e ——— 1 ;g_g_g_ ___________

Sar/Skagit : 0.0 | x 1.00 1224

0 500 1,000 1,500 2,000
Potential Spill Size (m3) per Accident

mVTRA'15: Cal. Case: 1628 m3 (-25.5| x0.98) mVTRA ' 10: Base Case: 1653 m3
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By Waterway Zone
Risk Comparison

Oil Spill Size Category:
1 m3-1000 m3
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VTRA ’10: Base Case ~ 52.2% Probability
GEOGRAPHIC PROFILE of Spill Occurrence §
OF ANNUAL in 10year5 A4

POTENTIAL OIL LOSS
OF ACCIDENTS Average of ~ 66.0 m?3
WITH SPILL SIZE -_ Per Potential Spill

BETWEEN 1 m3- 1000 m? (~ 416 barrels)
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VTRA ’15: Cal. Case

GEOGRAPHIC PROFILE
OF ANNUAL
POTENTIAL OIL LOSS
OF ACCIDENTS
WITH SPILL SIZE
BETWEEN 1 m3-

1000 m3

~ 53.1% Probability
of Spill Occurrence |
in 10 years

Average of ~ 42.0 m3
Per Potential Spill
(~ 265 Barrels)
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Prob. Estimate At Least One Accident in 10 Years -
ALL_FV - Oil Spill Size Category: 1 - 1000 m3
Guemes: -5.0% | x 0.40 325 8.3%
Rosario: -1.7% | x 0.37 _“1_'60_/"_2_7_0/_0 _________________________________________________________________
saddiebag:-0.9% | x040 ELGL,
ESJF : -1.5% | X 0.65 | Ay,
Haro/Boun.:-2.3% | x0.76 s 0.6%

P SOUth 41640 | X 225 e O e
PSNorth:-3.1% | X 0.66 f—— 9.1,
WSJF:-0.1% | x0.94 [ Y%
Georgia Str.: +0.0% | X 1.00 | %Z_g% _________________________________________________________________
Buoy]:+0.0% | x1.18 _8__'%2?(‘;_ ______________________________________________________________________
ISlands Trt: -2.1% | X 0.84 I ———— 3.1
Tac. South:-0.7% | x0.76 ______2:3;{‘1’9/9 ________________________________________________________________
ATBA:0.0%| x0.54 (9%
SJIslands :-0.2% | x069 S 9%%

Sar/Skagit:-0.2% | x0.43 [ %%%

0.0% 5.0% 10.0% 15.0% 20.0% 25.0% 30.0%
Prob. Estimate At Least One Accident in 10 Years
mVTRA'15: Cal. Case:53.1% (+0.9% | x1.02) =mVTRA'10: Base Case:52.2%
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Guemes:-6.5| x 0.85
Rosario:-0.8 | x 0.99
Saddlebag:-16.8 | x 0.83
ESJF:-3.6 | x0.96
Haro/Boun.:-9.5| x0.90
PS South:-37.3 | x0.33
PS North: +6.3 | x1.06
WSJF:-22.1| x0.80
Georgia Str.:-12.4 | x0.71
Buoy]:-7.9| x0.91
Islands Trt:-9.3 | x 0.80
Tac. South: +0.5 | x1.03
ATBA:+2.3 | x1.04

SJ Islands : -2.0 | x 0.89

Sar/Skagit: +19.7 | x 1.33

Potential Spill Size (m3) per Accident -
ALL_FV - Oil Spill Size Category: 1 - 1000 m3

37
____________________________ .
72
______________________________________________ 73 o]
80
_____________________________________________________________ 97 o ____]
81
_____________________________________________________ 85 o]
82
e ————_ 02 _ _ _ o __]
18
___________________________________ 90 oo __]
108
________________________________________________________________ 102 ______]
89
e ——_ 111 _ ]
31
___________________________ 43 o ____]
75
____________________________________________________ 83 ]
37
_____________________________ 46 o]
19
____________ 18 o]
66
________________________________________ 63 o]
17
____________ 19 o]
79
60
20 40 60 80 100 120

Potential Spill Size (m3) per Accident

mVTRA'15: Cal.Case: 42 m3 (-24.0| x0.63) mVTRA'10: Base Case: 66 m3
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By Waterway Zone
Risk Comparison

Oil Spill Size Category:
0 m3-1m3
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VITRA 2010 BASE CASE - ALL FV
,6,;!4% oﬁWl%A 201 Bbs Case

VTRA ’10: Base Case ~ 100% Probability
GEOGRAPHIC PROFILE of Spill Occurrence §
OF ANNUAL in 10year5

POTENTIAL OIL LOSS
OF ACCIDENTS Average of ~ 0.03 m3
WITH SPILL SIZE -_ Per Potential Spill

BETWEENOm3-1m? || [RENGREASEL)
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VTRA ’15: Cal. Case

GEOGRAPHIC PROFILE
OF ANNUAL
POTENTIAL OIL LOSS
OF ACCIDENTS
WITH SPILL SIZE
BETWEEN O m3- 1 m3

~ 100% Probability
of Spill Occurrence
in 10 years

Average of 0.01 m3
Per Potential Spill
(= 2.4 gallons)
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VTRA ’10: Base Case ~ 100% Probability
GEOGRAPHIC PROFILE of Spill Occurrence
OF ANNUAL L 2o e

POTENTIAL OIL LOSS
OF ACCIDENTS | Average of x 0.03 m?
WITH SPILL SIZE & Per Potential Spill
BETWEENOm3-1m3 || [ )
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VTRA ’15: Cal. Case

GEOGRAPHIC PROFILE
OF ANNUAL
POTENTIAL OIL LOSS
OF ACCIDENTS
WITH SPILL SIZE
BETWEEN O m3- 1 m3

~ 100% Probability
of Spill Occurrence
in 25 years

Average of 0.01 m3
Per Potential Spill
(= 2.4 gallons)
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Prob. Estimate At Least One Accident in 10 Years -
ALL_FV - Oil Spill Size Category: 0 - 264 Gallons
GUEIMIes : - 1. 1% | X 0.9 e ———————— 9 {’3{,/ _______
Rosario : -38.0% | X 0.55 |ee—— ‘_’?(i/" _____________________ 85% |
Saddlebag : -36.1% | X 0.50 s f‘jfj"f) ____________________ 2%
ESIF 1 -18.5% | X 0.7 s 7 _Zf/f ________ 90% |
Haro /Boun. : -4.3%0 | X 096 | (_’?(i/gg_% _________
PS South : +0.0% | x 1.00 %885 _______
PSNOTTH : -2.9% | X 0.97 e————————— ‘f?f;_/g_% _________
WS -0.2 % | X 100 e —— %?2‘;_/;; ______________________
GEOTgia S, 1 1.4 | X 0.8 e fggg_/o _____________________
BuoyJ:-1.9% | x0.89 B,
Islands Trt : -0.3% | X 1.00 | m—————————— 3133?1//‘3_ _______
Tac. South : -14.2% | x 0.81 62/076% _______________________
ATBA:-1.5%| x041 &'%
SJ Islands : +12.6% | x 1.47 _2_79/(1___}‘_"1/0_ ______________________________________________
Sar/Skagit : -8.0% | x 0.48 S 157
0.0% 20.0% 40.0% 60.0% 80.0% 100.0% 120.0%
Prob. Estimate At Least One Accidentin 10 Years
® VTRA'15: Cal. Case: 100.0% ( +0.0% | x1.00) = VTRA'10: Base Case: 100.0%
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Guemes
Rosario
Saddlebag
ESJF
Haro/Boun.
PS South

PS North
WSJF
Georgia Str.
Buoy ]
Islands Trt

:-9.8| x0.53
:-0.5| x0.98
:+0.2 | x1.02
:-0.9| x0.76
:4+0.2 | x1.06
:-1.4 | x0.17
:-0.4 | x0.68
:-0.4 | x0.59
:-2.2 ] x0.39
:-0.1| x0.94
:-0.4] x0.51

Potential Spill Size (Gallons) per Accident -

ALL_FV - Qil Spill Size Category: 0 - 264 Gallons

Tac. South: +0.4 | x 1.72
ATBA:0.0| x0.87

SJ Islands:-0.9 | x0.73
Sar/Skagit:-0.1 | x 0.86
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e —————————————————————— )]}
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m VTRA ' 15: Cal. Case : 2.4 gallons (-4.3 | x 0.36)

Potential Spill Size (Gallons) per Accident

® VTRA ' 10: Base Case: 6.7 gallons
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Summary Risk Comparison

OIL_2500_MORE OIL_1000_2500 OIL_1_1000 OIL_0_1 ANY SIZE
Base Case Jo otentia 54.4% 14.4% 30.5% 0.7% 100.0%
nnual Oil Loss
()]
=] Base Case % Potenial
8 Annual Accident Frequency 0.03% 0.03% 1.7% 98.2% 100.0%
(] ] o
@ | Average potential spillsize per 6,072 1,653 66.0 0.03 3.7
o accident (in mA3)
8 Probabi.lity of at Ieast'on(‘e accident 0.14% 0.14% 7.1% 98.7% 98.8%
- in 1 year by spill size
< " )
e | Probability of at [east one accident 1.43% 1.39% 52.3% 100.0% 100.0%
S in 10 years by spill size
ility of at | )
Probability of at [east one accident 3.53% 3.44% 84.3% 100.0% 100.0%
in 25 years by spill size
OIL_2500_MORE 0OIL_1000_2500 OIL_1_1000 OIL_0_1 ANY SIZE

VTRA ' 15: Cal. Case

Base Case % Potential
Annual Oil Loss

Base Case % Potenial
Annual Accident Frequency

16.7% (-37.7%| x0.31)

0.01% (-0.02%| x0.32 )

5.1% (-9.3%]| x0.35)

0.01% (-0.02%| x0.36 )

19.9% (-10.6%]| x0.65 )

1.7% ( +0.0%| x1.03)

0.2% (-0.44%| x0.36 )

98.0% (-0.2%]| x1.00)

41.9% (-58.1%| x0.42 )

99.8% (-0.2%| x1.00)

Average potential spill size per
accident (in mA3)

5745 (-327.0 | x0.95)

1627 (-25.5 | x0.98)

42.0(-24.1 | x0.64 )

0.01(0.0 | x0.36)

1.5(-2.1 | x0.42)

Probability of at least one accident
in 1 year by spill size

Probability of at least one accident
in 10 years by spill size

Probability of at least one accident
in 25 years by spill size

0.05% (-0.10%| x0.32)

0.47% (-0.96%]| x0.33)

1.16% (-2.37%| x0.33)

0.05% (-0.09%| x0.36 )

0.50% (-0.89%] x0.36 )

1.25% (-2.19%| x0.36 )

7.3% (+0.2%| x1.02 )

53.2% ( +0.9%| x1.02)

85.0% ( +0.7%]| x1.01)

98.7% ( 0.0%| x1.00)

100.0% ( 0.0%| x1.00)

100.0% ( 0.0%| x1.00)

98.8% ( 0.0%| x1.00)

100.0% (0.0%]| x1.00)

100.0% ( 0.0%]| x1.00)
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