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Seventimes the oil tanker traffic in the Strait? Canada weighs pipeline terminal in Vancouver, B.C., area

34 December 29, 2013

7 SEATTLE — The number of ail tankers in Washington state waters
5 could increase almost seventfold under a proposal by a Canadian
pipeline company to expand the amourt of crude oil it zends ta the
In WA State Pacific Cosst. True or False =
Wate rs The Makah kation is among the entities studying the rizk to the Strait of

Juan de Fuca.

True Or Fa |Se 7 Kinder Morgan Canada filed a formal application with Canadian

ST regulators earlier thiz month to expand itz Trans Mourtain pipeline that
carries crude ail from Alberta's oil =ands to the Vancouver, B.C., area.

The Marshall Islands-flagaed tanker ship Densa Whale

v I RA 20 1 0 Under the proposal, up to 34 tankers a manth swould be loaded with ail sits anchored in Port Angeles Harbor on Saturday after
1 - - " - = -
d f at & terminal outside Yancouver, then generally travel through Haro visiting BF's 'I_:h_err-‘"r Po"“_ reﬁ'!e“’ earlier in the week.
pI‘OVI es OI‘ Strait west of San Juan~Sland and the Strait of Juan de Fuca for export Tankers servicing Canadian oil could add to traffic on
to markets in Asia and ﬂ!-e = the Strait of Juan de Fuca north of the border. —Photo
d more True or False ) by Keith ThorpePeninsula Daily News
That's up from about five tankers a month now. -
n U a nCEd L5, risk study underway
| . | The $5 .4 hillion expansion project wwould nearly triple pipeline capacity from akbout
eva uatlon . 300,000 to 390,000 barrels of crude ail & day to meet customer demand. By Jeremy Schwartz

Peninzula Daily Mewws
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FV = Focus Vessel P: Base Case 3D Risk Profile
ANl FV - Vessel Time Exposure: 100% of Base Case VTE

ALL FV (100%)

Bulk Carriers 23-24 2223

Container Ships | w2122 ®20-21
Other Cargo

Oil Tankers (~9%)
Chemical Carriers

£19-20 ®=18-19

m17-18 ®16-17

Oil Barges H15-16 W14-15
ATB'S 13-14 1213
m13- m12-
What If FV (0%)
m1112 ®10-11
=910 W89
78 W67
7 5-6 m4-5
m3-4 2-3

m1-2 0-1



VESSEL TRAFFIC > :' THE GEORGE
RISK ASSESSMENT (VTRA) 2010

UNIVERSITY
Z4 05N WASHINGTON, DC

- A=

FV = Focus Vessel R: KM 348 3D Risk Profile
All FV - Vessel Time Exposure: 107% of Base Case VTE

ALL FV (107%)
Bulk Carriers
Container Ships | 2122 m20-21
Other Cargo

Oil Tankers (~9%)
Chemical Carriers
Oil Barges

ATB's

What If FV (=+7%)

23-24 22-23

19-20 ™= 18-19

m17-18 ®=16-17

m15-16 W14-15

m13-14 m12-13

E11-12 ®10-11

N 1 m9-10 W89
| 7-8 m6-7
™, i J‘Q'“. .
5-6 m4-5
m3-4 2-3
N

N m1-2 0-1
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|FV = Focus Vessel P: Base Case 3D Risk Profile
| Tanker - Vessel Time Exp.: 9% of Base Case VTE
gtll_kFé/arriers Where do Tankers Travel? 2324 w2223
Container Ships w2122 w2021
Other Cargo Cherry Point ©19-20 ®18-19
Oil Tankers (~9%) /
Chemical Carriers ' __— Ferndale “17-18 #1617

10il Barges
“ATB’s
What If FV (0%)

March Point

®15-16 ®14-15

m13-14 m12-13

AN m11-12 ®10-11

f m9-10 H38-9
{ 7-8 H6-7
Port Angeles i i

56 m4-
m3-4 2-3

m1-2 0-1
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{7V = Focus Vessel R: KM 348 3D Risk Profile

| Tankers - Vessel Time Exp.: 15% of Base Case VTE
ALL FV
Bulk Carriers Where do Tankers Travel? 22324 = 22-23
Container Ships w2122 ®20-21
Other Cargo Cherry Point e me
Oil Tankers (~9%) / 120 B

L Ferndale %1718 ®16-17

|Chemical Carriers
{Oil Barges
: What If FV (#+7%)

March Point W15-16 M 14-15

B "V
s el e S w1314 ®1213

E11-12 ®10-11

910 m89

15% 78 W67

90/0 ~ 175 1 5-6 m 4-5

In“W#S.tat\e w34 2-3
Waters

True or False ? wlzo oo
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L TIME EXPOSURE BY WATERWAV‘ZONE

= }‘é\‘ WASHINGTON, DC

VTRA 2010 "Waterway 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 AN
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WSJF: +2.5% | x 1.90
ESJF: +0.3% | x1.17
PSNorth :0.0% | x 0.98
Haro/Boun. : +2.0% || x 8.54
PSSouth: 0.0% | x0.98
Georgia Str.:+0.9% | x 1.88
Buoy] : +0.9% | x 2.12
Rosario : 0.0% | x 0.99
Islands Trt : 0.0%
Saddlebag: +0.0% | x1.05
Guemes:+0.0% | x1.01
Tac. South : 0.0%
Sar/Skagit: 0.0%
ATBA:0.0% | x1.00
SJIslands: 0.0% | x 1.00

% Base Case Vessel Time Exposure (VTE) - BC: Tanker

= WASHINGTON
UNIVERSITY

= F“\i{\‘ WASHINGTON, DC

-

5.4%

(0):882 Tankers represent 9% of
| (3._8'35) ___________________________________________ VTRA 2010 Total Focus
'6:'0'0/2(; “““““““““““““““““““““““““ Vessel (FV) Traffic -
0.0% \

= R:KM - 348:15% ( +7% | x 1.75)

2% 3% 4%
% Base Case Vessel Time Exposure (VTE) - BC: Tanker

%

m P:Base Case: 9%

02/13/2014 - 8 of 25
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[FV = Focus Vessel P: Base Case 3D Risk Profile
Tanker - Oil Time Exposure: 48% of Base Case OTE

ALL FV (100%) Where does Oil on board Tankers Travel?

Bulk Carriers
Container Ships <— Cherry Point w2122 w2021

OFher Cargo Ferndale ©19-20  ®18-19
Oil Tankers (*48%) <—— March Point
Chemical Carriers

23-24  © 22-23

m17-18 ®=16-17

| Oil Barges | W15-16 W14-15
ATB's g 13-14 ®12-13

"13- m12-

What If FV (0%)

m11-12 ®10-11

M9-10 W89

7-8 m6-7

1 5-6 m4-5

H3-4 2-3

m1-2 0-1
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22-23

m20-21

m18-19

16-17

H14-15

m12-13

m10-11

m38-9

u6-7

H4-5

2-3

0-1

st i ————
FV = Focus Vessel R: KM 348 3D Risk Profile
Tankers - Oil Time Exposure: 99% of Base Case OTE
ALL FV (100%) Where does Oil on board Tankers Travel?
Bulk Carriers 2324
Container Ships <— Cherry Point 21-22
8_t|h_?r (li(argo( 48%) Ferndale 19-20
il Tankers (=48% .
Chemical Carriers March Point ©17-18
Oil Barges ®15-16
| ATB's
| What If FV (=+513 B
F m11-12
\ IRSTIAONCRANRARA ey T m9-10
N T S
A 7-8
990/0 P e
28% ~ 2.07 | Not 7.00 Port Angeles . \m iy
InWAState | VTRA 2010 o
Waters h X | L
True or False ? A\ =
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VIE EXPOSUREBY WATERWAY: ZONE

= }‘é\‘ WASHINGTON, DC

VTRA 2010 "Waterway 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 AN
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i i

% Base Case Oil Time Exposure - BC: Tanker

WSJF: +19.9% | x 2.38

ESJF: +2.4% | x1.24

Georgia Str.: +6.2% | x 1.83
PSNorth :0.0% | x 0.98
PSSouth: 0.0% | x 0.99
Rosario : 0.0% | x1.00

Buoy] : +7.6% | x 3.32
Haro/Boun. : +15.3% |
Saddlebag: 0.0% | x1.00
Guemes:0.0% | x 0.99
Islands Trt : 0.0%
Tac. South : 0.0%

Sar/Skagit: 0.0% : Tankers represent 48% of
1000 VTRA 2010
ATBA:0.0% | x1.00 4 9-_0_4_3 ________________________________________ Total FV 0il Movement
SJIslands: 0.0% | x 1.00 | 0% @ |

5%
% Base Case Oil Time Exposure (OTE) - BC: Tanker

10% 15% 20% 25% 30% 35% 40%

BR:KM-348:99% (+51% | x2.07) u P:Base Case: 48%

02/13/2014 - 12 of 25
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|FV = Focus Vessel P: Base Case 3D Risk Profile
Tanker - Pot.Gr+Co.Acc.Freq.: 10% of Base Case PCF
ALL FV (100%) Where are potential Tanker Accidents more likely?

Bulk Carriers 25-26  1124-25
Container Ships Cherry Point 22324 ©22:23
cher Cargo / Ferndale w2122 m2021
Oil Ta|_1kers (z'] 00/0) / March Point B1950 B 18-19
Chemical Carriers
| Oil Barges W17-18 W 16-17
' What If FV (0%) 1516 W 14-15

M13-14 m12-13

m11-12 ®10-11

H9-10 H 8-9
7-8 H6-7

Port Angeles

15-6 H4-5

m3-4 2-3

m1-2 0-1
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| PV = Focus Vessel R: KM 348 3D Risk Profile
| Tanker - Pot.Gr+Co.Acc.Freq.: 15% of Base Case PCF

ALL FV (100%) Where are POTENTIAL Tanker Accidents more likely?
Bulk Carriers 25-26 1 24-25

Container Ships Cherry Point 23-24 2223
/ Ferndale w2122 w20-21
/ March Point ©19-20 W18-19

Other Cargo
m17-18 m16-17

Oil Tankers (12%)
Chemical Carriers
| Oil Barges ,
ATB's i T
What If FV (~3%) R

m15-16 m14-15

M13-14 m12-13

m11-12 ®10-11

H9-10 H 8-9

15% 7.8 W6-7
10% ~ 1.61 “5-6 W45
In WhAState wia 23
Waters o o
True or False ?
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PONEEININAL ACCIDENT FREQUENCY BYAWATERWAY ZONE™

= WASHINGTON
UNIVERSITY

= }‘é\‘ WASHINGTON, DC

VTRA 2010 "Waterway 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 AN
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-

% Base Case Accident (C+G) Frequency - Tanker

PSSouth : 0.0% | x 0.98 0.5%
Guemes:+2.8% | x1.78
Islands Trt : +0.1% | x 6.93
PSNorth :0.0% | x0.96
Haro/Boun. : +1.6% |
ESJF: +0.7% | x2.42
Rosario : +0.1% | x 1.06
Georgia Str.:+0.2% | x 1.08
WSJF: +0.3% | x 1.55
Saddlebag: +0.1%| x1.07
Tac. South: +0.0% | x 1.00
SJIslands: +0.0% | x 2.69 - 0.0%

Tankers represent about

Sar/Skagit:0.0% | x091 (g9 10% of
Buoy) : +0.1% | x2.47 %% VTRA 2010 Total FV

B0 % .. Potential Accident Freq.
ATBA:0.0% | x0.93 | 0% .

3% 4% 5%
% Base Case Accident Freq. (AF) - Tanker

6%

BR:KM-348:15% (+6% | x1.61) m P:BaseCase: 10%

02/13/2014 - 16 of 25
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FV = Focus Vessel P: Base Case 3D Risk Profile
Tanker - Pot. Gr+Co.0il Loss: 55% of Base Case PCO
ALL FV (100%) Where are potential Tanker Accidents Oil Losses more likely?

Bulk Carriers T a3
Container Ships Cherry Point 2122
8F|h_?r (Ii(arQO( 55%) Ferndale 19-20
il Tankers (=55% .
March Point
Chemical Carriers #17-18
Oil Barges — m15-16
ATB's g e h w131
What If FV (0%) 4t ‘ '4
m11-12
m9-10
7-8
Port Angeles
15-6
H3-4

m1-2

122-23

m20-21

m18-19

m16-17

H14-15

m12-13

m10-11

m8-9

N 6-7

m4-5

2-3

0-1
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FV' = Focus Vessel R: KM 348 3D Risk Profile
Tanker - Pot. Gr+Co.0il Loss: 93% of Base Case PCO
ALL FV (100%) Where are POTENTIAL Tanker Accidents Oil Losses more likely?

Bulk Carriers S
Container Ships Cherry Point w2122 ®20-21
Other Cargo Ferndale ©19-20 ®18-19

Oil Tankers (~61%)
Chemical Carriers

Oil Barges
ATB's e |
What If FV (x32%) by

March Point

m17-18 ®16-17

B15-16 MW14-15

m13-14 m12-13

E11-12 ®=10-11

m9-10 m 8-9

93% 7.8 W67

550, ~ 170 .56 m4s

II’TW#SI;BLQ 34 2-3

Waters s o
True or False ?
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POTENTIALOIL L_OSS BY WATERWAYJZONE

VTRA 2010 "Waterway Zones

N AN

Buoy J
ATBA
WSJF
ESJF
Rosario
Guemes
Saddlebag

Georgia Str.

9. Haro/Boun.
10.PS North
11.PS South
12.Tacoma

13. Sar/Skagit
14.S] Islands
15.Islands Trt

#2014 - 19 of 25
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% Base Case Oil (Coll. + Grou.) Loss - Tanker

Guemes : +4.8% | x 1.45
Rosario : +2.6% | x 1.21
Saddlebag: -0.8% | x 0.91
PSSouth:-0.3% | x0.92
PSNorth :-0.3% | x 0.90
ESJF: +10.6% | x 2.67

WSJF: +2.2% | x1.81
Islands Trt : +0.9% | x 7.31
Georgia Str.: +1.5% | x 1.52
Buoy] :+0.6% | x 3.31

Tac. South : 0.0% | x 0.99
ATBA:0.0% | x0.92
Sar/Skagit:0.0% | x 0.79
SJIslands: +0.1% | x 3.70

Tankers represent about
55% of
VTRA 2010 Total FV
Potential Oil Loss.

40.09

0.0% 10.0%

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

20.0% 30.0%

mR:KM-348:93% (+38% | x1.70) m P:Base Case: 55%

02/13/2014 - 20 of 25
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RONENTIAL RISK'MANAGEMENT BY WATERWAY ZONE

Z4 05N WASHINGTON, DC
,L——-w--mm--m--—-mr-mm-m-nm-—m-z-ruw- e e ey - M-m-r"%ér-—-'—-*-"h—-r"-

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

' 02/13/2014 210f 25



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)

02/13/2014 - 22 of 25
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BRITISH GOoOLUMEBIA

"~ | DEFINITION OF ASSUMED LOCATIONS
113 FOR ADDED ESCORT VESSEL

- | FORHARO-BOUNDARY ROUTES (GREEN)
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FOR ROSARIO ROUTES
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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%

02/13/2014 - 24 of 25
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| | &N

(AL

B 7 THE GEORGE

-~ WASHINGTON
UNIVERSITY

= P{N WASHINGTON, DC

% 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%

02/13/2014 - 25 of 25
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