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WHAT IF SCENARIO ANALYSIS

Vessel Time Exposure Oil Time Exposure Pot. Accident Frequency Pot. Qil Loss
(VTE) (OTE) (PAF) (POL)
P - Base Case 100% 100% 100% 100%
WHAT IF SCENARIO ANALYSIS
P - Base Case Modeled Base Case 2010 year informed by VTOSS 2010 data amongst other sources.
Q- GW - 487 Gateway expansion scenario with 487 additional bulk carriers and bunkering support
R-KM -348 Transmountain pipeline expansion with additional 348 tankers and bunkering support
S-DP-415 Delta Port Expansion with additional 348 bulk carriers and 67 container vessels
T-GW -KM -DP Combined expnasion scenario of above three expansion scenarios
WHAT IF SCENARIO ANALYSIS
Vessel Time Exposure Oil Time Exposure Pot. Accident Frequency Pot. Qil Loss
(VTE) (OTE) (PAF) (POL)
P - Base Case 100% 100% 100% 100%
Q-GW - 487 +13% | 113% +5% | 105% +12% | 112% +12% | 112%
R-KM -348 +7% | 107% +51% | 151% +5% | 105% +36% | 136%
S-DP-415 +5% | 105% +3% | 103% +6% | 106% +4% | 104%
T-GW-KM -DP +25% | 125% +59% | 159% +18% | 118% +68% | 168%
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P - RMM SCENARIO REFERENCE POINT

Vessel Ti(r\T;fEI;xposure Oil Time Exposure (OTE) Pot. Accid(inAtFI):requency Pot. Qil Loss (POL)
P - Base Case 100% 100% 100% 100%
CASE P - RISK MITIGATION MEASURE (RMM) ANALYSIS
P -BC & DH100 Base Case year with 100% double hull fuel tank protection for Cargo Focus Vessels
P-BC & HEQO Base Case Year with 100% human error reduction on Oil Barges
P -BC & HE50 Base Case Year with 50% human error reduction on Oil Barges
P - BC & CONT17KNTS Base Case Year with max speed of 17 knots for container ships
CASE P - RISK MITIGATION MEASURE (RMM) ANALYSIS
Vessel Ti(r\r;fEI;xposure Oil Time Exposure (OTE) Pot. Accid((lejr:FI):requency Pot. Qil Loss (POL)
P - Base Case 100% 100% 100% 100%
P-BC & DH100 0% | 100% 0% | 100% 0% | 100% -8% | 92%
P - BC & HEOO 0% | 100% 0% | 100% -16% | 84% -4% | 96%
P - BC & HE50 0% | 100% 0% | 100% -8% | 92% 2% | 98%

P - BC & CONT17KNTS +4% | 104% +3% | 103% 4% | 96% 6% | 94%

02/13/2014 - 17 of 30



VESSEL TRAFFIC » ,.: THE GEORGE
RISK ASSESSMENT (VTRA) 2010

RIVIVFSCENARIOANALYSES*ONFCASE Q™

_ r"\:\‘ WASHINGTON, DC
Q - RMM SCENARIO REFERENCE POINT

Pot. Accident Frequency

Vessel Time Exposure

Oil Time Exposure (OTE) Pot. Qil Loss (POL)

(VTE) (PAF)
Q- GW - 487 +13% | 113% +5% | 105% +12% | 112% +12% | 112%
CASE Q - RISK MITIGATION MEASURE (RMM) ANALYSIS
Q-GW 487 & NB Gateway expansion scenario and no bunkering support
Q-GW 487 & NB & OH Gateway expansion scenario and no bunkering support and traversing only Haro routes

CASE Q - RISK MITIGATION MEASURE (RMM) ANALYSIS

Pot. Accident Frequency

Vessel Time Exposure

Oil Time Exposure (OTE) Pot. Qil Loss (POL)

(VTE) (PAF)
Q- GW - 487 +13% | 113% +5% | 105% +12% | 112% +12% | 112%
Q- GW 487 & NB 5% | 108% 1% | 104% 1% | 111% -10% | 103%

Q- GW 487 & NB & OH -4% | 109% -2% | 104% -2% | 110% -7% | 105%
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T - RMM SCENARIO REFERENCE POINT

Vessel Time Exposure
(VTE)

Oil Time Exposure (OTE)

Pot. Accident Frequency
(PAF)

Pot. Qil Loss (POL)

T-GW-KM -DP

+25% | 125%

+59% | 159%

+18% | 118%

+68% | 168%

T-GW-KM-DP & OW ATB
T-GW-KM-DP &EC
T-GW-KM-DP &EH
T-GW-KM-DP &ER
T-GW-KM -DP & 6RMM

CASE T - RISK MITIGATION MEASURE (RMM) ANALYSIS

Case T with ATB's adhering to one way Rosario traffic regime

Case T with Cape Class bulk carrier given benefit of+ 1 escort on Haro and Rosario routes

Case T with all Focus Vessels given benefit of +1 escort vessel on Haro routes

Case T with Cape bulkers, laden Tankers, ATB's given benefit of +1 esc. on Rosario routes

Case T with benefit OW ATB, EH, ER, P-HE50, Q-NB and P-CONT17 KNTS

CASE T - RISK MITIGATION MEASURE (RMM) ANALYSIS

Vessel Time Exposure
(VTE)

Oil Time Exposure (OTE)

Pot. Accident Frequency
(PAF)

Pot. Qil Loss (POL)

T-GW -KM -DP

+25% | 125%

+59% | 159%

+18% | 118%

+68% | 168%

T-GW -KM -DP & 6RMM
T-GW-KM-DP & OW ATB
T-GW-KM-DP &EC
T-GW-KM-DP &EH
T-GW-KM-DP &ER

+4% | 128%
+1% | 126%
0% | 125%
0% | 125%
0% | 125%

+4% | 163%
+2% | 161%
+0% | 159%
+0% | 159%
+0% | 159%

-29% | 89%
0% | 118%
2% | 116%
7% | 111%
-8% | 111%

-44% | 123%
0% | 168%
-4% | 164%

-24% | 143%

-12% | 156%
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P - RMM SCENARIO REFERENCE POINT

Vessel Ti(r\T;EEI;xposure Oil Time Exposure (OTE) Pot. Accid(ir:Fl):requency Pot. Qil Loss (POL)
P - Base Case 100% 100% 100% 100%
CASE P BENCHMARK (BM) & SENSITIVITY ANALYSIS
P-BC & LOW TAN + CFV Base Case with Tankers and Cargo Focus Vessels set at a low historical year
P-BC & LOW TAN Base Case with Tankers set at a low historical year
P - BC & HIGH TAN Base Case with Tankers set at a high historical year
P - BC & HIGH TAN + CFV Base Case with Tankers and Cargo Focus Vessels set at a high historical year
CASE P BENCHMARK (BM) & SENSITIVITY ANALYSIS
Vessel Time Exposure Oil Time Exposure Pot. Accident Frequency Pot. Oil Loss
(VTE) (OTE) (PAF) (POL)
P - Base Case 100% 100% 100% 100%
P-BC & LOW TAN + CFV 3% | 97% -14% | 86% -5% | 95% -20% | 80%
P-BC & LOW TAN 2% | 98% -13% | 87% -4% | 96% -22% | 78%
P - BC & HIGH TAN +2% | 102% +14% | 114% +3% | 103% +9% | 109%
P - BC & HIGH TAN + CFV +7% | 107% +15% | 115% +4% | 104% +8% | 108%

P —BC & HIGH TAN + CFV: + 142 Tank Focus Vessel & + 287 Cargo Focus Vessels
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WHAT IF SCENARIO ANALYSIS

Vessel Time Exposure Oil Time Exposure Pot. Accident Frequency Pot. Qil Loss
(VTE) (OTE) (PAF) (POL)
P - Base Case 100% 100% 100% 100%
WHAT IF SCENARIO ANALYSIS
P - Base Case Modeled Base Case 2010 year informed by VTOSS 2010 data amongst other sources.
Q- GW - 487 Gateway expansion scenario with 487 additional bulk carriers and bunkering support
R-KM -348 Transmountain pipeline expansion with additional 348 tankers and bunkering support
S-DP-415 Delta Port Expansion with additional 348 bulk carriers and 67 container vessels
T-GW -KM -DP Combined expnasion scenario of above three expansion scenarios
WHAT IF SCENARIO ANALYSIS
Vessel Time Exposure Oil Time Exposure Pot. Accident Frequency Pot. Qil Loss
(VTE) (OTE) (PAF) (POL)
P - Base Case 100% 100% 100% 100%
Q-GW - 487 +13% | 113% +5% | 105% +12% | 112% +12% | 112%
R-KM -348 +7% | 107% +51% | 151% +5% | 105% +36% | 136%
S-DP-415 +5% | 105% +3% | 103% +6% | 106% +4% | 104%
T-GW-KM -DP +25% | 125% +59% | 159% +18% | 118% +68% | 168%
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P - RMM SCENARIO REFERENCE POINT

Vessel Time Exposure Pot. Accident Frequenc
! Xpost Oil Time Exposure (OTE) I quency Pot. Qil Loss (POL)
(VTE) (PAF)
P - Base Case 100% 100% 100% 100%

CASE P BENCHMARK (BM) & SENSITIVITY ANALYSIS

P-BC & LOW TAN + CFV Base Case with Tankers and Cargo Focus Vessels set at a low historical year

P-BC & LOW TAN Base Case with Tankers set at a low historical year

P - BC & HIGH TAN Base Case with Tankers set at a high historical year

P - BC & HIGH TAN + CFV Base Case with Tankers and Cargo Focus Vessels set at a high historical year

CASE P BENCHMARK (BM) & SENSITIVITY ANALYSIS
Vessel Time Exposure Oil Time Exposure Pot. Accident Frequency Pot. Oil Loss
(VTE) (OTE) (PAF) (POL)

P - Base Case 100% 100% 100% 100%
P-BC & LOW TAN + CFV 3% | 97% -14% | 86% -5% | 95% -20% | 80%
P-BC & LOW TAN 2% | 98% -13% | 87% -4% | 96% -22% | 78%
P - BC & HIGH TAN +2% | 102% +14% | 114% +3% | 103% +9% | 109%
P - BC & HIGH TAN + CFV +7% | 107% +15% | 115% +4% | 104% +8% | 108%

P—-BC & LOW TAN + CFV: - 191 Tank Focus Vessels & - 30 Cargo Focus Vessels
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P - RMM SCENARIO REFERENCE POINT

Vessel Ti(r\T;fEI;xposure Oil Time Exposure (OTE) Pot. Accid(inAtFI):requency Pot. Qil Loss (POL)
P - Base Case 100% 100% 100% 100%
CASE P - RISK MITIGATION MEASURE (RMM) ANALYSIS
P -BC & DH100 Base Case year with 100% double hull fuel tank protection for Cargo Focus Vessels
P-BC & HEQO Base Case Year with 100% human error reduction on Oil Barges
P -BC & HE50 Base Case Year with 50% human error reduction on Oil Barges
P - BC & CONT17KNTS Base Case Year with max speed of 17 knots for container ships
CASE P - RISK MITIGATION MEASURE (RMM) ANALYSIS
Vessel Ti(r\r;fEI;xposure Oil Time Exposure (OTE) Pot. Accid((lejr:FI):requency Pot. Qil Loss (POL)
P - Base Case 100% 100% 100% 100%
P-BC & DH100 0% | 100% 0% | 100% 0% | 100% -8% | 92%
P - BC & HEOO 0% | 100% 0% | 100% -16% | 84% -4% | 96%
P - BC & HE50 0% | 100% 0% | 100% -8% | 92% 2% | 98%

P - BC & CONT17KNTS +4% | 104% +3% | 103% 4% | 96% 6% | 94%
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P - RMM SCENARIO REFERENCE POINT

Vessel Time Exposure Pot. Accident Frequenc
! Xpost Oil Time Exposure (OTE) I quency Pot. Qil Loss (POL)
(VTE) (PAF)
P - Base Case 100% 100% 100% 100%

CASE P BENCHMARK (BM) & SENSITIVITY ANALYSIS

P-BC & LOW TAN + CFV Base Case with Tankers and Cargo Focus Vessels set at a low historical year

P-BC & LOW TAN Base Case with Tankers set at a low historical year

P - BC & HIGH TAN Base Case with Tankers set at a high historical year

P - BC & HIGH TAN + CFV Base Case with Tankers and Cargo Focus Vessels set at a high historical year

CASE P BENCHMARK (BM) & SENSITIVITY ANALYSIS
Vessel Time Exposure Oil Time Exposure Pot. Accident Frequency Pot. Oil Loss
(VTE) (OTE) (PAF) (POL)

P - Base Case 100% 100% 100% 100%
P-BC & LOW TAN + CFV 3% | 97% -14% | 86% -5% | 95% -20% | 80%
P-BC & LOW TAN 2% | 98% -13% | 87% -4% | 96% -22% | 78%
P - BC & HIGH TAN +2% | 102% +14% | 114% +3% | 103% +9% | 109%
P - BC & HIGH TAN + CFV +7% | 107% +15% | 115% +4% | 104% +8% | 108%

P—-BC & LOW TAN + CFV: - 191 Tank Focus Vessels & - 30 Cargo Focus Vessels
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T - RMM SCENARIO REFERENCE POINT

Vessel Time Exposure
(VTE)

Oil Time Exposure (OTE)

Pot. Accident Frequency
(PAF)

Pot. Qil Loss (POL)

T-GW-KM -DP

+25% | 125%

+59% | 159%

+18% | 118%

+68% | 168%

T-GW-KM-DP & OW ATB
T-GW-KM-DP &EC
T-GW-KM-DP &EH
T-GW-KM-DP &ER
T-GW-KM -DP & 6RMM

CASE T - RISK MITIGATION MEASURE (RMM) ANALYSIS

Case T with ATB's adhering to one way Rosario traffic regime

Case T with Cape Class bulk carrier given benefit of+ 1 escort on Haro and Rosario routes

Case T with all Focus Vessels given benefit of +1 escort vessel on Haro routes

Case T with Cape bulkers, laden Tankers, ATB's given benefit of +1 esc. on Rosario routes

Case T with benefit OW ATB, EH, ER, P-HE50, Q-NB and P-CONT17 KNTS

CASE T - RISK MITIGATION MEASURE (RMM) ANALYSIS

Vessel Time Exposure
(VTE)

Oil Time Exposure (OTE)

Pot. Accident Frequency
(PAF)

Pot. Qil Loss (POL)

T-GW -KM -DP

+25% | 125%

+59% | 159%

+18% | 118%

+68% | 168%

T-GW -KM -DP & 6RMM
T-GW-KM-DP & OW ATB
T-GW-KM-DP &EC
T-GW-KM-DP &EH
T-GW-KM-DP &ER

+4% | 128%
+1% | 126%
0% | 125%
0% | 125%
0% | 125%

+4% | 163%
+2% | 161%
+0% | 159%
+0% | 159%
+0% | 159%

-29% | 89%
0% | 118%
2% | 116%
7% | 111%
-8% | 111%

-44% | 123%
0% | 168%
-4% | 164%

-24% | 143%

-12% | 156%
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DEFINITION OF 15 WATERWAY ZONES

VTRA 2010 VWatenNay Zones

Buoy J 9. Haro/Boun.
ATBA 10.PS North
WSJF 11.PS South
ESJF 12.Tacoma
Rosario 13. Sar/Skagit
Guemes 14.S] Islands

Saddlebag 15.Islands Trt
Georgia Str.

N hwWNE
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GMITIGATION MEASURES (RMM) SCENARIOSH

TRIAL PORTFOLIO-j- - -
‘l__. o
LGV =

KM =.DP & 6 RIVIV
2010 Base Case and Max Speed Container Vessels
__A
A 2010 Base Case and Human Error Incident On Oi
B "; es reduced by 50%.
= N '_ unkermg for Gateway (Cherry Point Bound) Vessels
E“_.": \TB Vessels obey Rosario one-way regime
= '5 "+ 1 Escort for Laden Tank Focus Vessels (except Oil
Barges) and Cape size Bulk Carriers on Rosario Routes
(see next page)
6. + 1 Escort for All Focus Vessels on Haro-Boundary Pass
Routes (see next page)
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% Base Case Accident (C+G) Frequency - ALL_FV
Zone: Diff. | Factor
PSSouth : 2.9% | X 0.86 ——————————————— —— 19.9%
GUEMES : -6.4% | X 0.66 I ——— — 190%
Haro/Boun. :-5.9% | X 0.64 s e — 164%
Islands Trt : -2.2% | x 0.86 _______________________________________}?'_3_0/_"__1_5_.50_/0 ______________________
PSNorth :-3.3% | X 0.74 —— m— 12.6%
GEOTgia ST 1 -2, 200 | X 0.7 e S 7.8%
Bt 140 | X 0.8 e -7
= Rosario :-1.9% | X 0.69 i 6.0%
= WSJF:-0.7% | X 0.85 | 100,
- Saddlebag: -2.0% | X 0.53 | m—m" Samam .29
_. Tac.South:-0.3% | X 0.89 | e— 3 _.Zi‘(é/?l/o _____________________________________ MAX BENEFIT ANALYSIS L
SJIslands : 0.0% | x 0.98 9:8% OF A TRIAL RISK
Buoy]:+0.0% | x103 9706 MITGATION MEASURE |
. 0.3%
Sar/Skagit:-0.1% | x0.73 w35, MITIGATION MEASURES
ATBA:0.0% | x0.89 | 1%
* 290/, 0% 5% 10% 15% 20% 25%

% Base Case Accident Freq. (AF) - ALL_FV

T & 6RMM =T:GW-KM-DP &6 RMM |89% (-29%| x0.75)| ®T:GW-KM-DP:118%
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% Base Case 0il (Coll. + Grou.) Loss - ALL_FV

Zone: Diff. | Factor

Haro/Boun. : -19.3% | x 0.59
ESJF:-3.0% | x0.87
Guemes :-8.3% | x 0.63

Rosario : -3.6% | x 0.77 i’ 15.5%

Saddlebag: +0.2% | x1.01 1580

PSNorth :-3.1% | x0.70 Lo 10.3%

PSSouth : -1.0% | x 0.90 s 1000,

WSJF: -1.9% | x 0.80 s % 80

Georgia Str.:-2.1% | x0.71 5'00/3_1%

Islands Trt : -2.2% | x 0.67 4'30/8.5%

Buoy] :-0.2% | x 0.93 235

Tac. South: -0.1% | x0.81 [ 9:4%

SJIslands : +0.2% | x 1.56 | J:2°

A PORTFOLIO OF 6 RISK [

ATBA:0.0% | x0.97 | J:3%

Sar/Skagit:-0.1% | x0.46 | 9-1%

MAX BENEFIT ANALYSIS | |
OF ATRIAL RISK
MITIGATION MEASURE

MITIGATION MEASURES

+
-449, 0.0% 10.0%

20.0% 30.0% 40.0% 50.0%

% Base Case 0il (Coll.+Grou.) Loss (OL) - ALL_FV

T & 6RMM =T:GW-KM-DP & 6 RMM:

124% (-44% | x 0.74)

ET:GW-KM-DP:168%
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