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VTRA 2015 Waterway Zones

O NOUAEWNRE

Buoy J
ATBA

WSJF

ESJF
Rosario
Guemes
Saddlebag
Georgia Str.

9. Haro/Boun.

10. PS North

11. PS South

12. Tacoma

13. Sar/Skagit
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VTRA 2015 Routes for What-If Case:
USKMCA1600
: VTRA 2015
— TOTAL WHATIF - CA PROJECTS (without Bunkering) 1020
TOTAL WHATIF - KM (without Bunkering) 348
TOTAL WHATIF - US PROJECTS (without Bunkering) 232
SUBTOTAL WHAT-IF (without Bunkering) 1600
TOTAL BUNKERING SUPPORT - CA PROJECTS 111
TOTAL BUNKERING SUPPORT - KM 17
TOTAL BUNKERING SUPPORT - US PROJECTS 49
SUBTOTAL Bunkering Support 177
TOTAL WHAT-IF FOCUS VESSELS 1777
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VTRA 2015 - What If FV

Scheduled Random Arrival Pattern Model
(See Example Graph below)
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VTRA 2010 Equidistant Fixed Arrival Pattern (one every 4 days)
VTRA 2015 Random Arrival Pattern ( 3 Random Times in 12 days)
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Approximate extension of
KM Escorts.

=7

VTRA 2015 Routes for What-If Case:
USKMCA1600 - KME

-1 1. RMM- extend KM Escort to Buoy J from
current drop-off point of Canadian Pilots
to Buoy J. Limit speed of Escorted KM
Tanker to speed of Escorting Tug.
Returning Escorts are not modeled in this
VTRA 2015 RMM Case
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By Waterway Zone

Risk Comparison

Oil Spill Size Category:

ALL SPILL SIZES
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o IN SPILL SIZE CATEGORY

0.65

051 ALL SPILL SIZES

0.39
0.28

sty S0 © GW-VCU : DRAFT

0.09
0.00 \




VESSEL TRAFFIC RISK ASSESSMENT (VTRA) 2015

" THE GEORGE
. WASHINGTON
UNIVERSITY

/22/2016

. 25158
— 5 g
© 195

0il Outflow
> 100.00
> 10.00

.. 1|]|]|]_ ey
3.700

2.95

175
1.59
144
131
1.20
1.00
1.00
0.81
0.65
0.51
0.39
0.28

n.1s\\
0.00

VTRA ‘15 Case:
USKMCA1600 - KME

GEOGRAPHIC PROFILE
OF POTENTIAL ANNUAL
OIL LOSS OF ACCIDENTS
IN SPILL SIZE CATEGORY
ALL SPILL SIZES

0.00 \

© GW-VCU : DRAFT




VESSEL TRAFFIC RISK ASSESSMENT (VTRA) 2015

o, THE GEORGE

. - WASHINGTON
UNIVERSITY

WASHINGTON, DC

VCU

VTRA '15: Base Case 3D Risk Profile All FV -
Pot.C+G+A.Oil Loss: 100% of Base Case POL
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USKMCA1600 3D Risk Profile All FV -
Pot.C+G+A.Qil Loss: 184% of Base Case POL
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USKMCA1600 - KME 3D Risk Profile All FV -
Pot.C+G+A.Qil Loss: 184% of Base Case POL
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% Base Case Pot. Oil (C + G + A) Loss - ALL_FV

Guemes: +13.2% | x 1.82
Haro/Boun.: +35.8%
PS South : +0.0% | x 1.00
Rosario: +2.6% | x1.23
Saddlebag: +6.7% | x 1.62
PS North: +0.3% | x1.03
ESJF : +14.5%
Sthrn. GIf. Isl.: +1.2% | x 1.19
WSJF: +5.1% | x2.08
Georgia Str.: +3.2% | x 1.83

Buoy]:+1.9% | x 4.09
Tac. South: 0.0% | x0.97
S] Islands : +0.0% | x 1.02

Sar/Skagit: +0.0% | x 1.12

ATBA:+0.0% | x1.44

0.0%

m USKMCA1600 : 185% ( +84.7% | x 1.85)

10.0% 20.0% 30.0% 40.0% 50.0% 60.0%

% Base Case Pot. Oil (C+G+A) Loss (OL) - ALL_FV

m VTRA '15: Base Case : 100%
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% Base Case Pot. Oil (C + G + A) Loss - ALL_FV

Guemes: +0.1% | x 1.00 223.'3(%’

Haro/Boun.: 0.0% | x1.00 50.0%

PS South : 0.0% | x 1.00 (e

Rosario : +0.1% | x 1.01 11§673//(‘,’

Saddlebag : +0.0% | x 1.00 17:28

PS North : +0.0% | x 1.00 10:99%

ESJF : -0.2% [ x 0.99 | 55:4%

Sthrn. GIf. Isl. : 0.0% | x 1.00 7.2

WSJF : -0.1% [[x 0.99 | 985

Georgia Str.: +0.1% | x 1.02 ;f’f;//(‘,’

Buoy ] : -0.2% |[ x 0.94 240

Tac. South: 0.0% | x1.00 § -85

SJ Islands : 0.0% | x1.00 [ 720

Sar/Skagit: 0.0% | x1.00 | J-53°

ATBA:+0.0% | x1.00 | J7c?

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0%
% Base Case Pot. Oil (C+G+A) Loss (OL) - ALL_FV

® USKMCA1600 - KME: 185% (-0.1% | x 1.00) ® USKMCA1600: 185%
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% Base Case Pot. Accident (C+G+A) Frequency - ALL_FV

PS South: +1.0% I x 1.02 44.99%,

Sthrn. GIf. Isl.: 0.0% | x 1.00 13.304

Guemes: +1.9% | x1.18 10.3%/20'20/0

Haro/Boun. : +4.8% o P

PS North : +0.1% | x 1.01 7398

WSJF:+1.1% | x1.29 3 ;}02%

Georgia Str. : +0.3% | x 1.09 S

ESJF : +1.2% || x 1.40 | 3056

Tac. South : +0.0% | x 1.00 2.3%

Rosario : +0.1% | x 1.05 14%

S] Islands : +0.1% | x 1.10 123

Saddlebag: +0.1% | x 1.12 Loy

Buoy):+0.3%|xt7o0 &' 07
Sar/Skagit: +0.0% | x1.05 | 2%

ATBA:+0.0%| x1.07 | %9%
0% 10% 20% 30% 40% 50%

% Base Case Pot. Accident Freq. (AF) - ALL_FV

m USKMCA1600 : 111% ( +10.9% | x 1.11) m VTRA '15: Base Case : 100%
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% Base Case Pot. Accident (C+G+A) Frequency - ALL_FV
PS South : +0.1% | x 1.00 4299
Sthrn. GIf. IsL. : +0.1% | x 1.01 1335
Guemes : +0.5% | x 1.04 112_22'Z/Z/°
Haro/Boun.:-0.1% | x 1.00 }%93//‘(’,
PS North: +0.1% | x 1.01 (1]
L0000l w1 00 |m— w8
_ WSIF:0.0% | x1.00 s : _‘é-oi/*‘l/q _____________________ Special Events in VTRA Model: Fishing |} -----
Georgia Str.: +0.0% | X 1.01 | 39% ] Openers, Whale Watching and Regatta’s follow |
ESJF:0.0% | x1.00 11 a random pattern in VTRA Simulation as their
. o I: = 220, T TTTTTTTTERT movement was not recorded by VTS Causing |~~~
Tac. South : 0.0% |{ X 0.98 | | _2.632/9 _________________________ some random changes fromruntorun ~ f-----
Rosario : +0.1% | x 1.09 L3op
S] Islands : 0.0% | }%‘éjg
Saddlebag: 0.0% | x 1.00 105
BuoyJ:0.0% [x098 (B g5 [
Sar/Skagit: +0.0% | x1.00 | 055
ATBA:+0.0% | x1.00 | J9¢
0% 10% 209% 30% 40% 50%
% Base Case Pot. Accident Freq. (AF) - ALL_FV
m USKMCA1600 - KME: 112% (+0.7% | x1.01) m USKMCA1600:111%
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By Waterway Zone
Risk Comparison

Oil Spill Size Category:
2500 m3 or more
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VTRA ‘15:

BASE CASE
GEOGRAPHIC PROFILE
OF POTENTIAL
ANNUAL OIL LOSS
OF ACCIDENTS
WITH SPILL SIZE

2,500 m3 or more

~ 0.50% Probability
of Spill Occurrence
in 10 years

Average of ~ 6, 798 m3
Per Potential Spill
(=~ 5,846 Metric. Tons)




"™ tHE GEORGE

-

VESSEL TRAFFIC RISK ASSESSMENT (VTRA) 2015 é; GNIvERSITY

Y \ WASHINGTON, DC

S ¢ =T %
- ..‘.}L:..::.::._.,':......m. 4 )

" VTRA ‘15 Case:

USKMCA1600
GEOGRAPHIC PROFILE
OF POTENTIAL
ANNUAL OIL LOSS
OF ACCIDENTS
WITH SPILL SIZE

2,500 m3 or more

~ 1.35% Probability
of Spill Occurrence
in 10 years

Average of ~ 5,412 m3
Per Potential Spill
(=~ 4,654 Metric Tons)
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#% of v:mA 2915 éas' s Case Tota

Annual Potent

" VTRA ’15 Case:

USKMCA1600 - KME
GEOGRAPHIC PROFILE
OF POTENTIAL
ANNUAL OIL LOSS
OF ACCIDENTS
WITH SPILL SIZE

2,500 m3 or more

~ 1.35% Probability
of Spill Occurrence
in 10 years

Average of = 5, 454 m3
Per Potential Spill
(= 4,690 Metric. Tons)
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Georgia Str. :
Buoy ] :
Sthrn. GIf. Ils. :

ATBA:
S] Islands :
Sar/Skagit :

Guemes: +0.15% | x 2.43 0.1064% 0.258%

ROSario: +0.02% | X 1.23 |[——s m— 015209

Saddlebag: +0.06% | X 1.71 | Smm—— ({3950 T

ESJF: +0.21% | X 5.06 |— e —————————————— 3eiac
Haro/Boun. : +0.29% |[x 11.19| [ e —— 0.3217%

PS South : +0.00% | X 1.04 | 0.08230 T

PS North: +0.00% | X 1.04 | 0.03200, "I

WSJF : +0.05% | X3.10 | 006920

Tac. South: 0.00% | x0.96 | J:9999%

Prob. Estimate At Least One Accident in 10 Years -
ALL_FV - 0il Spill Size Category: 2500 cubic meters or more

+0.04% | x2.40 0.0259% 0.0622%

+0.02% — 0:0252%

+0.02% 0.005156 70

+0.00% | x1.17 | §:0507%

+0.00% | x1.23 [ 0-0041%

+0.00% | x 1.49 | J:9994%

0.00% 0.05% 0.10% 0.15% 0.20% 0.25% 0.30% 0.35%
Prob. Estimate At Least One Accidentin 10 Years

= USKMCA1600: 1.35% ( +0.85% | x2.71) = VTRA '15: Base Case : 0.50%
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Prob. Estimate At Least One Accident in 10 Years -
ALL_FV - Oil Spill Size Category: 2500 cubic meters or more

Guemes : 0.00% | x 1.00 9325500
Rosario: 0.00% | X 1.00 [ 01320 ]
Saddlebag: 0.00% | X 1.00 |[mmm—— 0139500
ESIF : 0.00% | X 0.99 | ———— 0258800
Haro/Boun. : 0.00% | X 1.00 | 0-3217%
PSSouth:0.00% | X 1.00 | 0032302 |
PSNorth: +0.00% | x 1.00 |mmmmmm 0032370
WSJF : 0.00% |[X 0.98 | — Qoe7o% ]
Georgia Str.: 0.00% | X 1.00 |omm—— 00621% . T
BuoyJ:0.00% |[x0.93 | 50550
Sthrn. GIf. I1s. : 0.00% | X 1.00 | | 0019000 T T
Tac.South:+0.00% | x1.00 | J9%%%
ATBA:0.00%| x1.00 | 009970
SJIslands: 0.00% | x1.00 [ 0:0041%
Sar/Skagit: 0.00% | x1.00 | 09994
0.00% 0.05% 0.10% 0.15% 0.20% 0.25% 0.30% 0.35%
Prob. Estimate At Least One Accident in 10 Years
= USKMCA1600 - KME : 1.35% (0.00% | x1.00)  m USCAKM-1600 : 1.35%
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Potential Spill Size (m3) per Accident -
ALL_FV - Oil Spill Size Category: 2500 cubic meters or more

Guemes: -997.1| x 0.88 i 8198
Rosario: +2508 | x 104 [ mmlm 100
Saddlebag : +269.1 | X 1.04 e —— Ao
ESJF : -2587.6 | X 0.59 | ——— e — 6240
Haro/Boun.: -896.2 | x 0.80 - 4580
PSSouth:-100.9| x098 Em e ll
PS North: +148.0 | x 1.03 49752
WSJF: 8338 | x 088 e iy
Georgia Str. : - 7413 | X 0.89 s m— 26,694
BuoyJ:+570.9 | x 1.10 Sery 4
Sthrn. GIE. 115.: -1914.9 | X 0.59 |———il O e 4 676
Tac. South : -+1247.9 | X 0.81 | ey 00 ]
ATBA : +2781.8 | X 1,31 | e 11,848 |
SJIslands : -4149.6 | X 0.57 | 0 _;;5_5_6 ___________________
Sar/Skagit: +502.0 | X 1.09 | m G190
4,000 6,000 8,000 10,000 12,000 14,000
Potential Spill Size (m3) per Accident
m USKMCA1600 : 5412 m3 (-1386.1 | x 0.80) ® VTRA '15: Base Case : 6798 m3
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Potential Spill Size (m3) per Accident -
ALL_FV - Oil Spill Size Category: 2500 cubic meters or more

GUEINES : +7 2.0 | X 1.0 e — 73 22(_,713 _______________________________

ROSATIO : +48.6 | X 1.0 e {ﬁgg ________________________________

SAAAIEDAg : +1.6 | X 100 e %;;fgf, ______________________________

ESTF i 48,1 | X 100 e g;ggg __________________________________________________

Haro/BoUN. 1 -15.5 | X 1,00 e %_"’257,_% __________________________________________________

PS South : +22.9 | x 1.00 e | g; ggg ______________________________________

PS North: +6.5 | X 1.00 o 2 ;1%_3_ __________________________________________

WS & 4692 | X 1.0 e — gggg ______________________________________

Georgia Str.: -59.5 | X0.99 —— 555?53:2 ______________________________________

Buoy J : +1.9 | X 1.00 e — g g;,‘_fg ___________________________________

Sthrn. GIE T1s. : +5.4 | X 1.00 s g;_;_g_z _______________________________________________________

Tac. South : +0.0 | X 1.00 e | 2 ;g_g_;_ ________________________________________

ATBA:+43.2| x1.00 1111882,} _____

ST ISIANS : -54. 1 | X 0.9 e Fgg_%,% _________________________________________
Sar/Skagit: 0.0 | x 1.00 6,132

0 2,000 4,000 6,000 8,000 10,000 12,000 14,000
Potential Spill Size (m3) per Accident
® USKMCA1600 - KME : 5454 m3 ( +41.6 | x 1.01) ® USCAKM-1600 : 5412 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:
BASE CASE

GEOGRAPHIC PROFILE
OF POTENTIAL
ANNUAL OIL LOSS
OF ACCIDENTS
WITH SPILL SIZE BETWEEN
1,000 m3 - 2,500 m3

~ 0.61% Probability
of Spill Occurrence
in 10 years

Average of = 1 619 m3
Per Potential Spill
(= 1,392 Metric Tons) i
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VErRA 2015 Case: USK

KMCA1600

" VTRA ‘15 Case:

USKMCA - 1600
GEOGRAPHIC PROFILE
OF POTENTIAL
ANNUAL OIL LOSS
OF ACCIDENTS
WITH SPILL SIZE BETWEEN
1,000 m3 - 2,500 m3

~ 0.95% Probability
of Spill Occurrence
in 10 years

Average of = 1 694 m3
Per Potential Spill
(~ 1,457 Metric Tons)
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P THE GEORGE

Y \ WASHINGTON, DC

: ,$-°/o— of VT—RA 201_5 éas CSe Tota S =

Annual Potenti

" VTRA ’15 Case:
USKMCA1600 - KME

GEOGRAPHIC PROFILE
OF POTENTIAL
ANNUAL OIL LOSS
OF ACCIDENTS
WITH SPILL SIZE BETWEEN
1,000 m3 - 2,500 m3

~ 0.93% Probability
of Spill Occurrence
in 10 years

Average of = 1 694 m3
Per Potential Spill
(=1, 457 Metrlc Tons)
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Buoy ]

Georgla Str.: +0.01% | X 121l 0.0279%_ " .l | Lilli.o ...
: +0.00% |[x 2.06 [, %9975

Shtrn. GIf. Isl. :
Tac. South :

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

Guemes : +0.03% | x 1.21 00, 0.1725%

Rosario : +0.00% | X 1.08 |[o— GB082706 T

Saddlebag : +0.05% | X 1.37 |o—— 0_1_3_02;/; — 0.1784%

ESJF: +0.02% | x 1.3] |[oommssses 00676%
Haro/Boun. : +0.20% || x 4.05 _"""""""";__0_6_7_0;/; ___________________________________ 0.2716%

PS South : +0.00% | X 1.05 |o— 0036505 T

PS North: +0.01% | X 1.08 | — 0660%, T

WSJF : +0.02% | x 2.04 | [ 0.0409%

+0.01% | x1.41 0.02%8534%

-0.01% | X 0.65 2780,

+0.00% | x1.00 | 9-0013%

ATBA:+0.00% | x1.16 | J:9994%

. o ' 0.0051% e

S] ISlandS H +0.00 /0 | X 1-32 3 9;0_0_3_8_0/9 ___________________________________________________________________
Sar/Skagit: +0.00% | x 1.17 | J:9993%

0.00% 0.05% 0.10% 0.15% 0.20% 0.25% 0.30%
Prob. Estimate At Least One Accidentin 10 Years
m USKMCA1600 : 0.95% ( +0.34% | x 1.56) ® VTRA '15: Base Case : 0.61%
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Prob. Estimate At Least One Accident in 10 Years -
ALL_FV - Oil Spill Size Category: 1000 - 2500 m3
Guemes :-0.01% 0'(1,_6167820/5"0/0
Rosario:0.00% | X099 fmmmm o2y
Saddlebag: 0.00% | x 0.98 07228,
ESF000%| X100 e g,

Haro/Boun. : +0.00% | x 1.00 927210

PSSouth:0.00%| x1.00 g 00305,

PS North : 0.00% | x 1.00 sy 00es0%

WSJF : 0.00% |[x 0.91 | —" i
Georgia Str.: +0.00% | x 1.00 [y 0035200
Buoy]:0.00% |[x0.94 |= 9097600
Shtrn. GIf. IsL.: 0.00% | x0.99 e 0011206
Tac. South : +0.00% | x 1.00 333{;“; ____________________________________________________________________
ATBA:0.00% | x 1.00 33333; ____________________________________________________________________
SJ Islands : 0.00% | x 0.99 333%2; ___________________________________________________________________
Sar/Skagit: 0.00% | x1.00 | J-0003%°
0.00% 0.05% 0.10% 0.15% 0.20% 0.25% 0.30%
Prob. Estimate At Least One Accident in 10 Years
® USKMCA1600 - KME : 0.93% (-0.02% | x0.98) ®USCAKM-1600 : 0.95%
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- F"\‘:’\‘ WASHINGTON, DC

Potential Spill Size (m3) per Accident - ALL_FV - Qil Spill Size
Category: 1000 - 2500 m3
GUEMES : =130 | X 0.9'D | ———— 1_137(_)1%5 ______
Rosario: +2.1| x1.00 _________________________________________________________________t;_%_?_ _____
Saddlebag : -06.4 | X 0.95 e 793 _|
ESJF: +113.0 | X 1.08 [ Taoz
Haro/Boun.: +380.8 | X 1.26 |meees— 1,443 1,623
PSSouth: +29.6 | X 1.02 [—— 1464
PSNOTth : 1.8 | X 100 e — 200 |
WSJF: +134.4 | X 1.08 fs— 1,603 1738
Georgia Str.: +14.3 | X 1.01 — 11,569193
BUOY ] 1 +30.3 | X 102 | 1 116_’2121_ _______
Shtrn. GIE. IsL : +103.7 | X 1.06 | —— 625 o
Tac. South: +0.8 | X 1.00 | —— %;%22
ATBA: +87.3 | X 1.06 |[——— 1_,56%'650
S]Islands : +15.2 | X 1.01 J—— 1}2?5)919
Sar/Skagit : -55.8 | x 0.96 271 389
0 500 1,000 1,500 2,000
Potential Spill Size (m3) per Accident
m USKMCA1600:1694 m3 (+74.6 | x1.05) ®=mVTRA '15: Base Case: 1619 m3
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- {i\‘ WASHINGTON, DC

Potential Spill Size (m3) per Accident - ALL_FV - Qil Spill Size
Category: 1000 - 2500 m3

GUEIIES : -0, 1 | X 100 e ———————— ﬂg% ______
Rosario: +17.3 | x 1.01 17713:,6 _____
Sl ebag : 0.0 | X 1.0 e 1 12_3_;_ ______
ST 40,2 | X 100 e ——————— 1;_2_;_2 ___________
Haro/Boun.:-1.8 | x1.00 ____________________________________________________________________i;g_%_%__
PS SOULI 1 -0.6 | X 100 | eee—— i;_;‘;gg ______________
PS North : +0.6 | x 1.00 %ggg _________________
WS £ 12,0 | X 0.9 e ———— 11 Z%{s _____
Georgia Str. : +19.9 | X 1.0 e —— 1 1661_%»_3 _________
Buoy]J:-11.2 | x 0.99 11666701 _______
SHEITL GIE. ISL. 1 ~271.9 | X 0.9 e }gggg _____
Tac. South : +0.0 | X 100 e — 1;5;; _______________________
AT BA : 42,9 | X 100 e ———————— 1{;_2555 ________
SJIslands : +11.9 | x 1.01 11330291 ____________________

Sar/Skagit : +11.6 | x 1.01 {oit

0 500 1,000 1,500 2,000
Potential Spill Size (m3) per Accident
® USKMCA1600 - KME: 1694 m3 (+0.2 | x1.00) = USCAKM-1600 : 1694 m3
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By Waterway Zone
Risk Comparison

Oil Spill Size Category:
1 m3-1000 m3
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-'\5\‘ WASHINGTON, DC

O fh'\%\ —_—

........

asa e magtuas ;_‘__. it 2 20

~ 195
1.75
1.59
1.44
131
1.20
1.09
1.00
0.81
0.65
0.51
0.39
0.28
0.18

eriasracvialtiiu]

VTRA ‘15:
BASE CASE

GEOGRAPHIC PROFILE
OF ANNUAL
POTENTIAL OIL LOSS
OF ACCIDENTS
WITH SPILL SIZE

BETWEEN 1 m3-

1000 m3

o

~ 54.2% Probability
of Spill Occurrence
in 10 years ;

Average of ~ 47 m3
Per Potential Spill
(=~ 295 Barrels)
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VESSEL TRAFFIC RISK ASSESSMENT (VTRA) 2015 (3= GNIvERSITY

-'\‘N WASHINGTON, DC

?%ofv:rm 2915éas"“ |
: Annual Potenti

o

VTRA ‘15 Case:
USKMCA - 1600
GEOGRAPHIC PROFILE
OF ANNUAL
POTENTIAL OIL LOSS
OF ACCIDENTS
WITH SPILL SIZE
BETWEEN 1 m3- 1000 m3

~ 57.2% Probability
of Spill Occurrence
in 10 years

Average of ~ 69 m3
Per Potential Spill
(~ 436 Barrels)
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VESSEL TRAFFIC RISK ASSESSMENT (VTRA) 2015 (3= GNIvERSITY

-'\‘N WASHINGTON, DC

é%ofv:rm 2915éas"“ -‘
: Annual Potenti:

VTRA ’15 Case:
USKMCA1600 - KME
GEOGRAPHIC PROFILE

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

~ 57.4% Probability
of Spill Occurrence
in 10 years

Average of ~ 69 m3
Per Potential Spill
(~ 436 Barrels)
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VESSEL TRAFFIC RISK ASSESSMENT (VTRA) 2015 é- GNIvERSITY

A\ WASHINGTON, DC

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

Guemes: +0.6% | x1.16 3_2'030%
Rosario : +0.0% | x 1.06 999
Saddlebag: +0.0% | x 1.06 [5 9:8%
ESJF : +1.2% || x 1.39 | 300
Haro/Boun. : +4.2% || x1.50 | 8.3% 12.4%
PS South : -0.2% | x 0.99 205
PS North: +0.1% | x 1.01 260
WSJF: +0.4% | x 1.23 500
Georgia Str.: +0.1% | x1.03 LA
BuoyJ : +0.1% | x 1.64 | 03%
Shtrn. GIf. Isl. : 0.0% | X 1.00 e A
Tac. South : +0.0% | x 1.01 249
ATBA:+0.0% | x1.07 | J-0%
SJ Islands : +0.0% | x1.05 [ 047
Sar/Skagit: +0.0% | x1.05 | 312
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
m USKMCA1600:57.2% (+3.1% | x1.06)  mVTRA '15: Base Case : 54.1%
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A\ WASHINGTON, DC

Guemes : +0.2% | x 1.04 FeA
Rosario: +0.1% | x 1.06 0.9%
Saddlebag: +0.0% | x1.03 5 §:2
ESJF:0.0% | x 1.00 A
Haro/Boun.: 0.0% | x 1.00 5
PS South : 0.0% | x 1.00 59.:8%%
PS North : +0.0% | x 1.01 260

WSJF : 0.0% || x1.00 | %;2253 Special Events in VTRA Model: Fishing |
Georgia Str. : +0.2% | x 1.06 2.8% Openers, Whale Watching and Regatta’s follow

a random pattern in VTRA Simulation as their
Buoy ] :0.0% || x 0.98 0.3%

Shtrn. GIf. Isl.: +0.1% | x 1.01 %1145«())//:,’ some random changes from run to run
Tac. South : -0.1% |[ x 0.98 230
ATBA:+0.0% | x1.01 | J9%
SJIslands : +0.0% | x1.08 [ 357
Sar/Skagit: +0.0% | x1.03 | 015

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

_03% o _______ movement was not recorded by VTS causing

0.0% 5.0% 10.0% f.O% 20.0% 25.0% 30.0% 35.0%
Prob. Estimate At*L.east One Accidentin 10 Years

m USKMCA1600 - KME : 57.4% (+0.2% | x1.00) ® USCAKM-1600:57.2%
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- MN WASHINGTON, DC

Potential Spill Size (m3) per Accident -
ALL_FV - Oil Spill Size Category: 1 - 1000 m3
Guemes : +0.4 | x 1.01 [ 8
Rosario : -4.1 | X 0.95 e 2
Saddlebag : +20.8 | X 1,22 e o5 e ]
ESJF i 4804 | X 187 e 03— oz
Haro/Boun.: +70.7 | X 1.68 |ees—— 105 1_7_5 ___________________
PSSouth:+0.0| x1.00 el 19
PS North : -0.1 | X 1.00 e — s
WS : 428, 2 | X 1,28 e 100 tes
Georgia Str.: +16.2 | x 1.44 ____________3_7___5_;? ________________________________________________________
Buoy | : +15.4 | X 119 e 50 0
Shtrn. GIf. IsL: +5.5 | X 114 e R
Tac. South: -+0.2 | x 0.99 |y v
ATBA : +9.6 | X 115 e B3 -
SJIslands : +16.7 | X 1.64 |ommn 26 >
Sar/Skagit: -1.3 | x 0.98 A
0 50 100 150 200 250
Potential Spill Size (m3) per Accident
m USKMCA1600: 69 m3 (+22.4| x1.48) ® VTRA '15: Base Case : 47 m3
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- MN WASHINGTON, DC

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

Guemes : -3.4 | x 0.92 '
Rosario : -3.2 | X 0.96 | A
Saddlebag: 3| x097 [ 11y
ESJF:-0.1| x 1.00 193

Haro/Boun. : +0.1 | X 1.00 e e ]
PSSouth:0.0| x1.00 o= 15
PS North: 02 x 100 [

WSJF : +0.6 | x 1.00 123
Georgia Str.:-2.3 | X 0.96 |m— 0.
Buoy J:-0.1| X 1.00 |[— e ]
Shirn. GIf. IsL: -0.5 | X 0.99 | 43
Tac. South: +0.2 | x1.01 | o ]
ATBA: +0.4 | X 1.01 |[— 3
SJIslands:-2.6 | X 0.94 | 40
Sar/Skagit: -2.3 | X 0.97 |— 65,

50 100 150 200 250
Potential Spill Size (m3) per Accident
= USKMCA1600 - KME : 69 m3 (-0.4 | x 0.99) m USCAKM-1600 : 69 m3
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By Waterway Zone
Risk Comparison

Oil Spill Size Category:
0 m3-1m3
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VESSEL TRAFFIC RISK ASSESSMENT (VTRA) 2015 é; GNIvERSITY

Y \ WASHINGTON, DC

vErRA 2015 BASE C 'SE ALL FV

:Q% of VTRA 2015 iy

Vo Annual Potenti

o ?‘:_7‘__-‘_ &

T 1
- T }L... S N

VTRA ‘15:
BASE CASE
GEOGRAPHIC PROFILE
OF ANNUAL
POTENTIAL OIL LOSS
OF ACCIDENTS
WITH SPILL SIZE
BETWEEN O m3-1m3

~ 100% Probability
of Spill Occurrence
in 10 years

Average of ~ 0.01 m3
Per Potential Spill
(=~ 2.3 gallons)
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VESSEL TRAFFIC RISK ASSESSMENT (VTRA) 2015 é; GNIvERSITY

Y \ WASHINGTON, DC

"E"RA 201! "_i.__Case- US KMCA1600

5% of \miA 2015 Bbse“* =
~ Annual Potent

- i ?"7{ s ._J’

T 1
- T }L... S N

VTRA ‘15 Case: ~ 100% Probability
USKMCA1600 of Spill Occurrence
GEOGRAPHIC PROFILE in 10 years
OF ANNUAL S A
POTENTIAL OIL LOSS
OF ACCIDENTS
WITH SPILL SIZE
BETWEEN O m3-1m3

Average of = 0.01 m? L§[E
! Per Potential Spill
(=~ 2.4 gallons)
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VESSEL TRAFFIC RISK ASSESSMENT (VTRA) 2015 é; GNIvERSITY

Y \ WASHINGTON, DC

"E"RA 2015 Case: US KMCAIGOCHK_ _

i —_

q% of VTRA 2015 Base Case Total
Vo Annual Potent

o ?‘:_7‘__-‘_ &

T 1
- T }L... S N

VTRA ’15 Case: ~ 100% Probability
USKMCA1600 - KME of Spill Occurrence
GEOGRAPHIC PROFILE in 10 years

OF ANNUAL S A
POTENTIAL OIL LOSS
OF ACCIDENTS
WITH SPILL SIZE
BETWEEN O m3-1m3

Average of ~ 0.01 m3
Per Potential Spill
(=~ 2.3 gallons)
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) 2015 - UNIVERSITY

PILL SIZES BE-

VESSEL TRAFFIC RISK ASSESSMENT (VTRA

P R S R

I

........

VTRA ‘15 Case:
BASE CASE
GEOGRAPHIC PROFILE
OF POTENTIAL ANNUAL
# 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
(=~ 2.3 gallons)
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-'\5\‘ WASHINGTON, DC

- FRA—ZQJ_ES Ba"": Case Total
" Potent|al Annu

VTRA ‘15 Case:
USKMCA1600
GEOGRAPHIC PROFILE
OF POTENTIAL ANNUAL
# ACCIDENTS
WITH SPILL SIZE
BETWEEN O m3-1 m3

~ 100% Probability
of Spill Occurrence |
in 10 years ;

B Average of ~ 0.01 m3 [

Per Potential Spill
(= 2.4 gallons)
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VESSEL TRAFFIC RISK ASSESSMENT (VTRA) 2015 (3= GNIvERSITY

-'\‘N WASHINGTON, DC

. rlm_zo;; Bas*“ Fask: Tot al
" Potent|al Annu

VTRA ‘15 Case:
USKMCA1600 - KME
GEOGRAPHIC PROFILE
OF POTENTIAL ANNUAL

# 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
(=~ 2.3 gallons)
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- H‘:’\* WASHINGTON, DC

Prob. Estimate At Least One Accident in 10 Years -
ALL_FV - Oil Spill Size Category: 0 - 264 Gallons

GueImIes : +0.6% | X 1.0 e ————— 91 .;")°/ ________

Rosario: +1.7% | x 1.04 4§05/:/° ___________________________________

Saddlebag: +3.1% | x 1.09 | e ]

ESJF : +11.1% [[x 1.15 | m 730 orA

Haro /Boun. : +3.0%0 | X 103 | 97%/3(30?’ ________

PS South : +0.0% | x 1.00 %88; _______

PS North : +0.10% | X 100 e ——————— 3_ 2;0 ___________

WS 7.4 | X 1.0 e —— 80% _8_7f/‘_> ________________

Georgia Str. : +2.6% | X 103 e ————— 2982/%_(){" ____________________

Buoy1 :+9.49% |@ 16% 2l M > ]

Sthirn. GIf. Il 1 0.0% | X 1.0 e —— 1333_53 ________

TaC. SOULh 1 +0. 1% | X 100 e —— 2_ 3_(‘,’;_3 ________________________________

ATBA:+0.1%| x1.07 £ ¢

S IS1aNS : +2.8% | X 107 e 39_%13_"{0 _____________________________________________
Sar/Skagit : +0.3% | x 1.05 T3P

0.0% 20.0% 40.0% 60.0% 80.0% 100.0% 120.0%
Prob. Estimate At Least One Accidentin 10 Years
m USKMCA1600 : 100.0% ( +0.0% | x1.00) = VTRA '15: Base Case : 100.0%
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- F"\‘:’\‘ WASHINGTON, DC

Prob. Estimate At Least One Accident in 10 Years -
ALL_FV - Oil Spill Size Category: 0 - 264 Gallons

GueImIes : +0. 1% | X 100 e —— %882 ________

Rosario: +2.9% | x1.07 __________________45?/97(_’/‘1 _________________________________________

Saddlebag : -0.1% | X 1.0 s 32; ________________________________________________

ESTF 0.0 | X 100 e—— gg?lfg_ __________________

Haro /Boun. : 0.0%0 | X 100 | 18_8_32‘; ________

PS South : +0.0% | x 1.00 %880;, _______

P N oIt : +0. 10 | X 100 e ————————— 3_ g’_fi/f; ___________

WSJF:0.0% | x1.00 g;og ________________

GEOTZIA S 1 +0.3% | X 100 e 88220/{, ____________________

Buoy J : -0.5% | X 0.98 | — W A > ]

Sthirn. GIf. L] : +0.0% | X 1.00 e ————— iggg_//g ________

Tac. South : -0.7% ||x0.99 ________________________________________66_23(_’620 ________________________________

ATBA:+0.0%| x1.00 § {op

SJ Islands : -0.3% || x 0.99 | —— 0
Sar/Skagit : +0.0% | x 1.00 740

0.0% 20.0% 40.0% 60.0% 80.0% 100.0% 120.0%
Prob. Estimate At Least One Accidentin 10 Years
m USKMCA1600 - KME : 100.0% ( +0.0% | x1.00) = USCAKM-1600 : 100.0%
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WASHINGTON
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Guemes:-1.9| x 0.82
Rosario:-0.5| x0.98
Saddlebag:-0.8 | x0.87
ESJF:-0.7 | x0.66
Haro/Boun.: +0.8 | x1.19
PS South: 0.0 | x0.99

PS North: +0.0 | x 1.04
WSJF:+0.1| x1.09
Georgia Str.:-0.1| x0.95
Buoy]J:-0.2 | x0.91
Sthrn. GIf. Isl.: +0.0 | x 1.07
Tac. South: +0.0 | x 1.00
ATBA:0.0| x0.44

SJ Islands : +6.8 | x 2.75
Sar/Skagit: +2.3 | x4.14

Potential Spill Size (Gallons) per Accident -

ALL_FV - Oil Spill Size Category: 0 - 264 Gallons

0.0 5.0

m USKMCA1600 : 2.4 gallons (+0.1 | x 1.06)

100 15.0 200
Potential Spill Size (Gallons) per Accident

® VTRA '15: Base Case : 2.3 gallons

9/22/2016
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VESSEL TRAFFIC RISK ASSESSMENT (VTRA) 2015 é- GNIvERSITY

A\ WASHINGTON, DC

Haro/Boun

PS North
WSJF
Georgia Str.
Buoy ]
Sthrn. GIf. Isl
Tac. South

SJ Islands

Guemes :
Rosario :
Saddlebag:
ESJF :

+1.9]| x1.23
+5.4 | x1.24
+1.3 | x1.26
+0.3 | x1.23
.:-0.1] x0.98

PS South: 0.0 | x0.95

:+0.0 | x1.00
:40.0| x1.01
:+0.0 | x1.02
:+0.1| x1.04
.:-0.1] x0.92
:4+0.0 | x1.02

ATBA:0.0| x0.65

:+0.0| x1.00

Sar/Skagit:-2.7 | x0.11

Potential Spill Size (Gallons) per Accident -
ALL_FV - Oil Spill Size Category: 0 - 264 Gallons

Special Events in VTRA Model: Fishing
Openers, Whale Watching and Regatta’s follow |~
a random pattern in VTRA Simulation as their | - |
movement was not recorded by VTS causing
some random changes from run to run

15.0 20.0 25.0 30.0

Potential Spill Size (Gallons) per Accident

® USKMCA1600 - KME: 2.7 gallons (+0.3 | x 1.14)

® USCAKM-1600 : 2.4 gallons

9/22/2016
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Summary

Risk Comparison

Oil Spill Size Category:
All Spill Sizes
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VESSEL TRAFFIC RISK ASSESSMENT (VTRA) 2015 | $& Sniversitv

R
PN wasHinGTON, DC

Summary Risk Comparison Base Case to USKMCA1600

OIL_2500_MORE OIL_1000_2500 OIL_1_1000 oIL0_1 TOTAL_OIL
Base case 3 Fotentia 42.0% 12.3% 45.3% 0.5% 100.0%
'.L;J') B C % Potenial
ase ~ase 7 totenia 0.01% 0.01% 1.8% 98.2% 100.0%
5 Annual Accident Frequency
z, Average potenti(z:rl]snr:ill\l;;ize per accident 6,798 1,619 26.9 0.01 1.8
@
e e 0.05% 0.06% 7.5% 98.7% 98.8%
< " .
= Pr°bab;:j’;;:;'ﬁjS:p‘i’l[‘:i:e“'de“t 0.50% 0.61% 54.2% 100.0% 100.0%
>
Pr°ba"i’:i;‘;zfe::s'i?:;;iij:ddem 1.24% 1.52% 85.8% 100.0% 100.0%
OIL_2500_MORE OIL_1000_2500 OIL_1_1000 oIL0_1 TOTAL_OIL
Base case % Fotenta 91.1% (+49.11%| x2.17) 20.0% (+7.71%]| x1.63) 72.8% (+27.54%| x1.61) 0.5% (+0.08%| x1.17) | 184.4% (+84.4%]| x1.84)
Base Case % Potenial 0.03% (+0.02%| x2.72)  0.02% (+0.01%| x1.56)  1.9% (+0.16%| x1.09)  108.9% (+10.7%]| x1.11) | 110.9% (+10.9%] x1.11 )
o Annual Accident Frequency
° L4 L4
| Average potential spill size peraccident | - 113 (1385 | x0.80) 1693 ( +75 | x1.05 ) 69.2 (+22.3 | x1.48) 0.01 (+0.00 | x1.06 ) 3.0(+1.2 | x1.66)
< (in m~3)
o i
S | Probabilityof atleastoneaccident | ) ) 1o L0 0094| x2.72)  0.10% (+0.03%| X1.56)  8.2% (+0.64%| x1.09)  99.2% (+0.48% | x1.00) | 99.3% ( +0.45%] x1.00 )
4 in 1 year by spill size
(%]
> N .
Pr°babi':tly;;:;r'z\jfp‘i’l[‘;fe“'de“t 1.35% (+0.85%| x2.71)  0.95% (+0.34%| x1.55) 57.3% (+3.09%| x1.06) 100.0% (0.00%| x1.00) | 100.0% ( 0.00%]| x1.00 )
Pr°ba';’:i;‘;‘?;::S'i?:;;i;:ddem 3.35%(42.10%| x2.70)  2.36% (+0.84%| x1.55) 88.1% (+2.27%| x1.03)  100.0% ( 0.00%| x1.00) | 100.0% (0.00%]| x1.00 )




VESSEL TRAFFIC RISK ASSESSMENT (VTRA) 2015

». THE GEORGE
- WASHINGTON
& UNIVERSITY

P et
PN wasHinGTON, DC

Summary Risk Comparison USKMCA1600 to USKMCA1600-KME

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

3.33% (-0.01%| x1.00)

2.31% (-0.05%| x0.98 )

88.2% ( +0.14%| x1.00)

OIL_2500_MORE 0IL_1000_2500 OIL_1_1000 oIL_0_1 TOTAL_OIL
Base Case 3o Fotentia 91.0% 19.9% 72.7% 0.5% 184.1%
nnual Oil Loss
Base Case % Potenial
3 At Acdont roauony 0.03% 0.02% 1.9% 108.9% 110.9%
o© —— :
§ Average potent|(z:rl]sn|:|ll\l35;2e per accident 5,413 1,693 69.2 0.01 3.0
7
o Probab|'l|ty of at Ieast'ont.e accident 0.14% 0.10% 8.2% 99.2% 99.3%
< in 1 year by spill size
(7]
= | Probability of at least one accident 1.35% 0.95% 57.3% 100.0% 100.0%
in 10 year by spill size
Probability of at least one accident 3.35% 2.36% 88.1% 100.0% 100.0%
in 25 years by spill size
OIL_2500_MORE 0IL_1000_2500 OIL_1_1000 oIL_0_1 TOTAL_OIL
Bas‘j\f::;éirf;:“a' 91.3% (+0.4%| x1.00)  19.5% (-0.43%| x0.98)  72.6% (-0.08%| x1.00)  0.6% (+0.08%| x1.15 ) 184.1% ( 0.0%| x1.00)
Ll
S e 0.03% (0.00%| x1.00)  0.02% (0.00%| x0.98)  1.9% (+0.01%| x1.01)  109.6% (+0.7%| x1.01) | 111.6% (+0.7%| x1.01)
1
S Average pme”“;f'f;‘l';)'ze peraccident| /54 (+42 | x1.01) 1693 ( +0 | x1.00) 68.7 (-0.5 | x0.99) 0.01 (+0.00 | x1.14) 3.0(0.0 | x0.99)
- R
E Probability of at least one accident | 4 10r (9 00%| x1.00)  0.09% (0.00%| x0.98)  8.2% (+0.04%| x1.01)  99.2% (+0.02% | x1.00) | 99.3% ( +0.02%]| x1.00)
< in 1 year by spill size
) - .
! Pr°babi':tly;;:;r'z\jfp‘i’l[‘;fe“'de“t 1.35% (0.00%| x1.00)  0.93% (-0.02%| x0.98)  57.5% (+0.20%| x1.00) ~ 100.0% ( 0.00%| x1.00) | 100.0% (0.00%| x1.00)
)

100.0% ( 0.00%| x1.00) | 100.0% ( 0.00%]| x1.00)
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