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VTRA 15 Case : Q - GW 487

CASE Q VTRA 2010 Case Q VTRA 2015 Updated Case Q
Bulk Carriers 487 487
Bunkering Support 229 229
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Bunker Routes
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+ Update on Arrival Process
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VESSEL TRAFFIC RISK ASSESSMENT (VTRA) 2015

NOT SELECTED
VTRA 2010 - What If FV
Scheduled Arrival Pattern Model

>

01T345T789T1112

2 6 10
VTRA 2010 Equidistant Fixed Arrival Pattern (one every 4 days)

% OF VTRA ‘10 BASE CASE POTENTIAL TOTAL OIL LOSS: CASE Q: GW - 487 : 112.4%
% OF VTRA ‘15 BASE CASE POTENTIAL TOTAL OIL LOSS: CASE Q: GW - 487 : 108.3%
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VESSEL TRAFFIC RISK ASSESSMENT (VTRA) 2015

NOT SELECTED
VTRA 2015 - What If FV
Complete Random Arrival Pattern Model

T TR

2 T, T, 6 10 T,
VTRA 2010 Equidistant Fixed Arrival Pattern (one every 4 days)
VTRA 2015 Random Arrival Pattern ( 3 Random Times in 12 days)

% OF VTRA ‘10 BASE CASE POTENTIAL TOTAL OIL LOSS: CASE Q: GW - 487 : 112.4%
% OF VTRA ‘15 BASE CASE POTENTIAL TOTAL OIL LOSS: CASE Q: GW - 487 : 108.5%
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VESSEL TRAFFIC RISK ASSESSMENT (VTRA) 2015

SELECTED

VTRA 2015 - What If FV
Scheduled Random Arrival Pattern Model
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T, 2 6T, 10 T,

VTRA 2010 Equidistant Fixed Arrival Pattern (one every 4 days)
VTRA 2015 Random Arrival Pattern ( 3 Random Times in 12 days)

% OF VTRA ‘10 BASE CASE POTENTIAL TOTAL OIL LOSS: CASE Q: GW - 487 : 112.4%
% OF VTRA ‘15 BASE CASE POTENTIAL TOTAL OIL LOSS: CASE Q: GW - 487 : 106.5%

6/7/2016 © GW-VCU : DRAFT 7



VESSEL TRAFFIC RISK ASSESSMENT (VTRA) 2015

EEEEEEEEE

IIIIIIIIII

& WASHINGTON
P ‘"\;\* WASHINGTON, DC
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Risk Comparison

Oil Spill Size Category:

ALL SPILL SIZES



VESSEL TRAFFIC RISK ASSESSMENT (VTRA) 2015

" THE GEORGE
. WASHINGTON

UNIVERSITY

Ann'u"él otential™

e
el

|0|I Loss: ALL SPIL}}*&-- "

N

S
e i .
= 195

FactorxAvera e

0il Outflow._ ,w«—&;:ﬁ : ‘\

>100.00 T
>1000
. 10,0080 S EN

37005 -
295

1.76
1.59
144
131
1.20
1.00
1.00
0.81
0.65
0.51
0.39
0.28

u.1s\\
0.00

VTRA ’15: Cal. Case
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GEOGRAPHIC PROFILE
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VTRA '15: Call. Case 3D Risk Profile All FV -
Pot.Grou+Coll.+All.OQil Loss: 100% of Cal. Case POL

123-24 ©22-23
m21-22 wm20-21

119-20 m™18-19

m17-18 m16-17

m15-16 m14-15

m13-14 m12-13

m11-12 w=m10-11

mo-10 m3-9

7-8 m6-7
15-6 m4-5
m3-4 2-3
m1-2 0-1

6/7/2016 © GW-VCU : DRAFT 11



o, THE GEORGE

VESSEL TRAFFIC RISK ASSESSMENT (VTRA) 2015 | $& ivecs

WASHINGTON, DC

Q: GW - 487 3D Risk Profile All FV -
Pot. Grou+Coll.Oil Loss: 107% of Cal. Case POL
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% Base Case Oil (Coll. + Grou. + All.) Loss - ALL_FV

PS North : +0.4% | x 1.03 1alisd %o
Haro/Boun.:+1.3%| x1.10 ____________________________________________________1;__3_0;___6_0/3 _______________
PSSouth: +0.2% | X 1.02 | 13.3%
GUEmes : +0.4% | X 1.03 | zgw
Saddlebag: -1.6% | X 0.85 |—— 89% oS
ROSArio : +1.1% [ X 111 | — —A15%
ESJF: +0.6% | X 1.06 | moT%
Islands Trt: +0.3% | X 1.04 | 7.1
WSJF : +0.4% | X 1.08 | Lss%
Georgia Str. : +3.3% |[X 1.90 | ——— 69%
Buoy):+o2% [x1ro [ N2
Tac. South : +0.0% | x 1.00 082
sar/Siagt:00%| x098 f 420
SJIslands : +0.0% | x1.10 £ 046
ATBA:0.0% | x0.89 | 012
0.0% 5.0% 10.0% 15.0% 20.0%
% Base Case 0il (Coll.+Grou.) Loss (OL) - ALL_FV
®Q: GW-487:107% (+6.5% | x1.07) = VTRA '15: Call. Case : 100%
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% Base Case Accident (C+G+A) Frequency - ALL_FV
PS South: +4.7% | x 1.10 20 T0.9%
Islands Trt: +0.1% | x 1.01 _“"“"“"“"}g’?g% _______________________________________________________
Guemes: +12% | X117 [ 00
PS North: +0.3% | x 1.03 S8
Haro/Boun. +04% | x1.06 o 700
Georgia Str.: +20.8% || X 6.72 | o — ppAh
WSJF: +0.3% | x 1.09 [’ S
ESJF:+0.2% | x1.06 fmmu J00¢
Tac. South : 0.0% | x1.00 235
Rosario: +0.6% |[x 1.40 |m* 21%
Syislands 4019 | x112 [= Hoe
Saddlebag: +0.1% | x112 & 4%
Buoy ] : +0.1% || x 1.15 _8_';‘:_,’//3 ________________________________________________________________________
Sar/Skagit: +0.0%| x1.00 | 9%
ATBA:0.0% | x0.94 | 392
0% 10% 20% 30% 40% 50% 60%
% Base Case Accident Freq. (AF) - ALL_FV
mQ: GW - 487 : 129% (+28.9% | x 1.29) ® VTRA '15: Call. Case : 100%
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By Waterway Zone
Risk Comparison

Oil Spill Size Category:
2500 m3 or more
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RA 20151_;CALIB" """TION CASE

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 m?3
E Per Potential Spill
(~ 4, 942 Metric. Tons)
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VTRA ‘15 Case Q: GW - 487

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

~ 0.43% Probability
of Spill Occurrence
in 10 years

Average of ~ 5,846 m?3
Per Potential Spill

[ -:_ (~ 5, 028 Metric Tons)
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Prob. Estimate At Least One Accident in 10 Years -
ALL_FV - 0il Spill Size Category: 2500 cubic meters or more

Guemes:-0.02% | x 0.83 i 0.0991% |

Rosario: 0.00% | x 0.96 0'0%?01;/1090/0
) O | ()7 0.0527% T TTTTTTeTTTTTT T

Saddlebag :-0.02% I x0.72 0.0734%
) 0 | w1 (6 T 0.0520% Tttt
ESJF : +0.00% | x 1.06 0.0491%
i 0f | w4 (= | 0.0361% T TToTTTTTToTTTTTTmmTTTT
Haro/Boun.: +0.00% | X 1.05 | —— 0.0345%
PS South : 0.00% | x 0.98 220 N
PS North : +0.00% | x 1.05 m— 003105%°
WSJF : +0.00% | x 1.08 P02 250t
Georgia Str.: +0.00% | x1.08 o%%_g%{ I A Y DV U
Buoy]:+0.00% | x1.20 [ O0073°
Islands Trt: +0.00% | x 1.11 O-0022%

Tac. South: +0.00% | x 1.09 8:8883%

ATBA:0.00% | x0.94 [ J:3906%

SfIslands: 0.00% | x070 | 098%%%
Sar/Skagit: 0.00% | x0.85 | J:9993%
0.00% 0.02% 0.04% 0.06% 0.08% 0.10% 0.12%

Prob. Estimate At Least One Accidentin 10 Years

mQ: GW - 487 : 0.43% (-0.03% | x 0.93) m VTRA '15: Cal. Case : 0.47%
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Potential Spill Size (m3) per Accident -
ALL_FV - Oil Spill Size Category: 2500 cubic meters or more

Guemes : +438.5 | X 1.00 e — 5,9359!_5%’} ___________________________________

ROsario : +56.0 | X 1.0 e @6,:22_27_17 _______________________________

Saddlebag : +248.2 | X 1.04 e 5 _5'9{119_ _______________________________

S F 1 -206.9 | X 0.97 e ———— 5 :2_32%3 _______________________________

Haro/Boun. :-286.7 | X 0.94 |fs— 4_' 233_5_ _______________________________________

PS South :-62.3 | x 0.99 55_’%02 __________________________________

PS North : -200.1 | X 0.96 e — ‘_"33134 ______________________________________

WS : +121. 7 | X 102 e —— 6_,63‘52_,6_ _____________________________

Georgia Str.: +366.5 | x 1.05 ____________________________________________(,L(,_Zﬁff‘f ________________________

BuoyJ:-49.1| x 0.99 %2372% ______________________________

Islands Trt: +525.8 | x 1.13 4003528 _________________________________________

Tac. SOUh : -478.6 | X 0.9 e —| f;j‘gg_zl_ ___________________________________

AT BA 1 -953.0 | X 0.9 e —— 1 _011_5_9_ 11,11p

STISIANGS : -639.5 | X 0.88 s 4_ '???@522 ___________________________________
Sar/Skagit:-17.2 | x 1.00 2681

0 2,000 4,000 6,000 8,000 10,000 12,000
Potential Spill Size (m3) per Accident
mQ:GW-487:5846 m3 (+99.7 | x 1.02) ®m VTRA '15: Cal. Case : 5746 m3
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By Waterway Zone
Risk Comparison

Oil Spill Size Category:
1000 m3- 2500 m?3
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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 Metrlc Tons)
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VTRA ‘15 Case Q: GW - 487
GEOGRAPHIC PROFILE
OF POTENTIAL
ANNUAL OIL LOSS
OF ACCIDENTS
WITH SPILL SIZE BETWEEN
1,000 m3 - 2,500 m3

~ 0.55% Probability
of Spill Occurrence
in 10 years

Average of ~ 1 596 m3
Per Potential Spill
(=1, 373 Metric Tons)
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Guemes :
Rosario :

ESJF :
Haro/Boun. :
PS South :

PS North :
WSJF :
Georgia Str. :
Buoy ] :
Islands Trt:
Tac. South :
ATBA:

S] Islands :

Saddlebag:

Sar/Skagit: 0.00% | x 0.87

Prob. Estimate At Least One Accident in 10 Years -
ALL_FV - Oil Spill Size Category: 1000 - 2500 m3

+0.01% | x 1.12 010000, 11o5%
$0.01% | X 1.5] |m—— 0.0363%
002341 <086 e i
+0.00% | x 1.08 0.04930%

$0.01% | X 1.09 o—— - 00716%
$0.01% | X 1.2] |—— 0.0424%
$0.01% | X 1.20 | 0.0645%
+0.00% | X 1.01 |[oo— 0.0196%
+0.00% | X 1.19 |[— m 00z14%
+0.00% | x1.18 [m 000
+0.01% | x1.78 |[mmmroe 00132%
#0.00%| x1.09 [ 00012
£0.00% | x1.07 | 099%%%
£0.00% | x2.93 [ 0000706

0:00030
0.00% 0.02% 0.04% 0.06% 0.08% 0.10% 0.12% 0.14%

mQ: GW - 487 : 0.55% (+0.05% | x 1.09)

Prob. Estimate At Least One Accidentin 10 Years
m VTRA '15: Cal. Case : 0.50%
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Potential Spill Size (m3) per Accident - ALL_FV - Qil Spill Size
Category: 1000 - 2500 m3
Guemes : -33.1 | X 0.98 o ———————— | ]
Rosario : -105.1 | X 0.94 —— 1'6551,760
Saddlebag: -27.1| x0.99 |—— 850
ESIF :-13.5 | X 0,99 Y456
Haro/Boun.: +2.3 | X 1.00 | 1435
PS South : -7.6 | X 0.99 o —— i S
PS North : +2.3 | X 100 e —— taoe ]
WSJF 1 -28.8 | X 0.98 [ — 01, |
Georgia Str.: +5.9 | X 100 | 1348
BUOY | +7.3 | X 100 e —— s
Islands Trt: +68.8 | X 1.05 |—— 1,4614533
Tac. South: -+8.2 | X 0.99 | ————————— 11_ ,1_1%% _________________________
ATBA :-23.3 | X 0.9 P 10632
S]Islands : -194.2 | X 0.88 | ——— LR 1,559
Sar/Skagit : +18.6 | x 1.02 5583
0 500 1,000 1,500 2,000
Potential Spill Size (m3) per Accident
mQ: GW-487:1596 m3 (-31.7 | x0.98)  mVTRA '15: Cal. Case : 1628 m3
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By Waterway Zone
Risk Comparison

Oil Spill Size Category:
1 m3-1000 m3
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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 m3
Per Potential Spill
(=~ 265 barrels)
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VTRA ‘15 Case Q: GW - 487

GEOGRAPHIC PROFILE
OF ANNUAL
POTENTIAL OIL LOSS
OF ACCIDENTS
WITH SPILL SIZE
BETWEEN 1 m3- 1000 m3

~ 65.0% Probability
of Spill Occurrence |
in 10 years

Average of ~ 35 m3
Per Potential Spill
(~ 220 Barrels)




VESSEL TRAFFIC RISK ASSESSMENT (VTRA) 2015

B 7 THE GEORGE
WASHINGTON

} UNIVERSITY
= h‘;\‘ WASHINGTON, DC

Prob. Estimate At Least One Accident in 10 Years -
ALL_FV - Oil Spill Size Category: 1 - 1000 m3

Guemes: +1.1% | x 1.31 et
Rosario: +0.6% | x1.61 [ k6%
Saddlebag:+0.2% | x1.39 [= 08%»
ESJF: +0.2% | X 1.07 |o— 3o
Haro/Boun.: +0.4% | X 1.05 | 7.7%
PS SOUth : +0.3% | X 1.0 | 297% |
PSNorth: +0.2% | X 1.03 | 6.1%
WSJF: +0.1% | x .07 [ 130
Georgia Str.: +22.0% | X 9.51 |im—" e —— 74.6%
BuoyJ:+0.0% | x1.13 [ 02%»
Islands Trt: +0.0% | X 1.00 |[ommm— 1110
Tac.South:0.0% | x0.99 |fmmm= 23%
ATBA:0.0%| x0.97 | 90%»
Sjislands:+0.1% | x1.27 & 0%
Sar/Skagit: +0.0% | x1.01 | 0%
0.0% 5.0% 10.0% 15.0% 20.0% 25.0% 30.0% 35.0%
Prob. Estimate At Least One Accident in 10 Years
mQ: GW-487:65.0% (+11.8% | x1.22)  ®VTRA '15: Cal. Case : 53.1%
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Potential Spill Size (m3) per Accident -
ALL_FV - Oil Spill Size Category: 1 - 1000 m3

Guemes: +2.2 | x1.06
Rosario: +18.8 | x1.26
Saddlebag: +20.6 | x 1.26
ESJF:+2.9 | x 1.04
Haro/Boun.: +5.5 | x1.07
PS South : +0.1 | x 1.00 a8
PS North:-1.4| x0.99
WSJF:+0.6 | x1.01
Georgia Str.:-20.9 | x 0.32 10
Buoy]:+3.8| x1.05
Islands Trt: +0.2 | x1.01
Tac. South : +0.0 | x 1.00 13
ATBA:+0.0 | x1.00
SJ Islands : -2.3 | x 0.86 14
Sar/Skagit: -0.6 | x 0.99

®Q: GW-487:35m3 (-6.7 | x0.84)

40 60 80 100

Potential Spill Size (m3) per Accident

m VTRA '15: Cal. Case : 42 m3
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By Waterway Zone
Risk Comparison

Oil Spill Size Category:
0 m3-1m3



P THE GEORGE

VESSEL TRAFFIC RISK ASSESSMENT (VTRA) 2015 é- GNIvERSITY

“N WASHINGTON, DC

RA 20151_;CALIB“ """TION CASE

VTRA ’15: Cal. Case ~ 100% Probability
GEOGRAPHIC PROFILE of Spill Occurrence §
OF ANNUAL in 10year5

POTENTIAL OIL LOSS
OF ACCIDENTS Average of ~ 0.01 m3
WITH SPILL SIZE -_ Per Potential Spill

BETWEEN 0 m3- 1 m? g (v24gallons) |}
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~ 100% Probability

GEOGRAPHIC PROFILE of Spill Occurrence §
OF ANNUAL in 10 years

POTENTIALOILLOSS ||
OF ACCIDENTS Average of ~ 0.01 m3 i/
WITH SPILL SIZE ®  Per Potential Spill

BETWEEN O m3- 1 m3 (= 2.4 gallons)
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VTRA ‘15 Case Q: GW - 487

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 ‘15 Case R: KM - 348

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

B Average of ~ 0.01 m? [
! 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

Guemes: +0.5% | x 1.00 330(}/00
ROSarIO : +11.8Y | X 125 e 10 0
Saddlebag: +3.3% | X 1.09 — 3@%30_/0 _______________________________________________
ESJF:+2.2% | X 1.03 |em— 7 _27_020? _________________________
Haro/Boun.: +0.8% | X 1.01 sss———————— _9956‘1%_0 ___________
PS South : +0.0% | X 100 o ————————— 1000, |
PSNOrth : +0.4% | X 1.00 . ‘36_?‘?_/{)(1 __________
WSJF £ 4290 | X 104 7% ]
Georgia Str.: +20.9% | X 1.26 |——————————————— 29‘1/(;__________1??(_)/(1 _______
BuoyJ:+2.1% | X 1.14 |emm— 151()_/7;/‘_’ ____________________________________________________________
ISlands Trt s +0.0% | X 100 e —— 10008 |
Tac. South : 0.0% | X 1.00 o — 200
ATBA:-0.1% | x0.94 [ 1%
S Islands : +3.5% | X 109 oo
Sar/Skagit : +0.0% | x 1.00 94
0.0% 20.0% 40.0% 60.0% 80.0% 100.0% 120.0%

Prob. Estimate At Least One Accidentin 10 Years
HQ: GW - 487:100.0% ( +0.0% | x 1.00) ® VTRA '15: Cal. Case : 100.0%
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Guemes: +2.6 | x1.23
Rosario:-5.3| x0.80
Saddlebag:-2.9| x0.70
ESJF:-0.5| x0.82
Haro/Boun.: +0.0 | x 1.01
PS South: 0.0 | x0.90

PS North: +0.2 | x 1.20
WSJF:0.0| x0.91
Georgia Str.:-1.2 | x0.17
Buoy]J:-0.1| x0.94
Islands Trt: +0.5 | x2.03
Tac. South: +0.1 | x1.13
ATBA:-0.2 | x0.15

SJ Islands : +3.8 | x2.58
Sar/Skagit: +0.2 | x 1.25

®Q: GW-487:2.4 gallons (-0.1| x0.97)

Potential Spill Size (Gallons) per Accident -

ALL_FV - Oil Spill Size Category: 0 - 264 Gallons

0.0 5.0

10.0

25.0

Potential Spill Size (Gallons) per Accident

m VTRA '15: Cal. Case : 2.4 gallons

6/7/2016
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Summary Risk Comparison

OIL_2500_MORE OIL_1000_2500 OIL_1_1000 oIL_0 1 ANY SIZE
Base case 3 Fotential 39.8% 12.2% 47.4% 0.6% 100.0%
nnual Oil Loss
w Base Case % Potenial
2| . : 0.01% 0.01% 1.7% 98.2% 100.0%
S nnual Accident Frequency
] Average potential spill size per
g aceident (in mA3) 5,745 1,627 42.0 0.01 1.5
;—1” Probabi'lity of at Ieast'ont'a accident 0.05% 0.05% 7.3% 98.7% 98.8%
< in 1 year by spill size
= | Probabilty of at least one accident 0.47% 0.50% 53.2% 100.0% 100.0%
> in 10 years by spill size
Probability of at least one accident
in 25 years by spill size 1.16% 1.25% 85.0% 100.0% 100.0%
OIL_2500_MORE 0IL_1000_2500 OIL_1_1000 olL_0_1 ANY SIZE

GW - 487

VTRA '15 CASE Q

Base Case % Potential
Annual Oil Loss

Base Case % Potenial
Annual Accident Frequency

37.8%(-2.0%| x0.95) 13.0% ( +0.8%| x1.07 ) 54.9% (+7.5%| x1.16) 0.7% (+0.15%]| x1.25)

0.01% ( 0.00%| x0.93) 0.01% ( +0.00%]| x1.09 ) 2.4% (+0.7%| x1.38) 126.4% (+28.1%| x1.29)

106.5% ( +6.5%| x1.07 )

128.8% ( +28.8%| x1.29)

Average potential spill size per
accident (in m”3)

5845 (+99.7 | x1.02) 1596 (-31.5 | x0.98) 35.2(-6.8 | x0.84) 0.01 (0.0 | x0.97)

1.3(-0.3 | x0.83)

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

0.04% ( 0.00%| x0.93) 0.05% ( +0.00%| x1.09) 10.0% (+2.7%| x1.36) 99.6% ( +1.0%| x1.01)

0.43% (-0.03%| x0.93)  0.55% (+0.05%| x1.09)  65.0% (+11.8%| x1.22)  100.0% ( 0.0%]| x1.00)

1.08% (-0.08%| x0.93)  1.36% (+0.11%| x1.09)  92.8% (+7.7%]| x1.09) 100.0% ( 0.0%]| x1.00)

99.6% ( +0.9%| x1.01)

100.0% ( 0.0%| x1.00)

100.0% ( 0.0%| x1.00)
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