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VTRA 2015 Waterway Zones
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10. PS North
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13. Sar/Skagit
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15. Southern Gulf
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| six Departure/ Ten AIS Count lines:

Rosario North
Saddle Bag North
Saddle Bag South
10. Bellingham Channel

Vendovi

Destination Zones: | | 1. Neah Bay
1. Buoy! 2. Point Roberts
| 2. Puget Sound 3. Admiralty Inlet
| 3. Georgia Strait 4. Haro-Strait
4. March Point 5. Boundary Pass
5. Cherry Point 6. Rosario South
6. 7.
8.
9.
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VTRA 2015 Added

-1 Routes for Focus Vessel
Traffic Streams
based on
AIS Count Line Analysis
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VTRA 2015

Waterway Schematic + ° Cherry Point
AIS Crossing Lines 7
/ Bellingham _
y Channel ° Vendovi
Haro Rosario

Crossing Line

Neah Bay Crossing Crossing

Crossing Line Lines Lines _\ Saddle Bag
N, Crossing Lines

-
° March Point

Admiralty Inlet
G BuoyJ _AVERAGE VESSEL COUNT ERROR Crossing Line
ATB Cargo Tanker
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6 Departure Zones/Destination Zone

1: Buoy J Zone 3: Georgia Strait Zone 5: Cherry Point Zone
2: Puget Sound South Zone 4: March Point Zone  6: Vendovi Zone

Traffic Streeam Variable Definitions:

r;; = # of vessels traveling from Departure Zone 7 to Destination Zone j

z; ;g = # of vessels traveling from Dep. Zone z to Dest. Zone j through Haro - Strait
r;;r = # of vessels traveling from Dep. Zone zto Dest. Zone j through Rosario

z; ;5 = # of vessels traveling from Dep. Zone i to Dest. Zone j through Saddle Bag

z;;B = # of vessels traveling from Dep. Zone ¢ to Dest. Zone j through Belling. Channel

7/28/2016 a GW-vCU 8
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From Zone | Variable | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
ALL FV - DEPARTING FROM LOCATION ZONES a | o [ | = | 1 | 7»
x13 0 104 127 75 110
500 i . . . . = x14 0 17 42 21 53 17
| [ | ! D e § x15r 0 15 6 a1 14 -8
sso | Note: # FV Departures from All: AT Y 2 lasn | o | & | & | = | 2 |
. x16B 0 9 13 43 49 34
o x165 0 20 26 47 41 30
P 400 s I = x21 0 147 124 9% 22 -08
N il c x23h 0 105 99 85 130 165
s 350 poorommmom o e :':' """ 3 x23r 0 8 7 -6 -6 25
@) N < x24 0 7 -4 3 -13 -4
E 300 r o X25 0 8 -11 2 -10 -8
= 1 5 x26B 0 -16 -13 -2 -10 0
O 250 L X265 0 19 2 -14 21 -18
Z : - x31 0 76 86 18 136 91
é 200 © x32h 0 122 108 91 127 124
O & x32r 0 3 2 17 8 39
v 150 8 x34S 0 19 8 30 27 44
= %” X34R 0 Al 23 10 53 56
“ 100 9] X35 0 2 17 1 14 38
a O x36 0 2 7 2 27 40
= xa1 0 23 a4 2 49 17
w 0 £ x42 0 14 3 12 2 3
3 x43S 0 8 9 21 37
0 o x43R 0 7 24 9 45 61
S X455 0 20 5 25 27 28
-50 © x45R 0 6 -12 23 -1 -11
2010 2011 2012 2013 2014 2015 = | s | o | 20 | 1 | & | 23 | v
X46R 0 1 10 32 32 30
—8—BOUY ) —8—PUGET SOUND —®-GEORGIA STRAIT 2 oih 0 10 38 20 20 0
£ X51r 0 32 47 26 -6
=®—MARCH POINT  =@®=CHERRY POINT =®-VENDOVI o x52 8 169 353 120 o ;fz’
> x53 14
s X545 0 20 - 17 1 14
FROM 2010 2011 2012 2013 2014 2015 5 X54R 0 14 -6 26 19 4
X56 0 -12 -11 0 -2 1
BOUY J 0 310 247 277 257 25 T 5 5 = o 5 g
PUGET SOUND 0 275 201 156 90 60 x61R 0 16 24 37 33 22
'S x62B 0 -2 A 1 2 11
GEORGIA STRAIT 0 225 270 189 394 432 | 3 |lenl o : ! =
MARCH POINT 0 111 89 134 193 180 S X63 0 -1 0 20 18 32
> X645 0 34 18 24 29 2
CHERRY POINT 0 86 | -13 121 48 48 oondll IO B I (R A I
VENDOVI 0 62 51 136 136 141 X65 0 2 -6 28 22 17
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. . 00
Georgla Strait ° Point Roberts

Crossing Line
Modeled ATB Traffic
> +8 .
Cherry Point
Stream Changes > 415 ° y
Departing from Zones - Bellingham Channel
’J/( Crossing Line
1, 2or3 / 3 1.%461
Hz?ro Rypario +25 ° Vendovi
Neah Bay Crossing dii@ssjng +162
: . +
Crossing Line Lines Liies < +21 Saddle Bag
T > +7 Crossing Lines
+8 <« .\‘\ +5
Xisp @ ° March Point
X165 .
X168 @
X4 @
X, @
Admiralty Inlet
G BuoyJ _AVERAGE VESSEL COUNT ERROR Crossing Line
ATB Cargo Tanker
5 99 12
Ve ® o0
1/28/2016 Per Year — Only Traffic Stream +6 X, X, X263X24 ° Puget Sound .

Changes above Average Count Error are modeled
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VTRA 2015 - Traffic Stream What If FV
Scheduled Random Arrival Pattern Model

x x x
% HE s
R K e
L < 1% N
! (Y I
1 [ 1
: v |
5% Y 5% F 1% 5% i
' % s 3, : : 3,
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Lus® : tenanzs® 2 .'~.|. ...... >
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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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VTRA "15 Cal. Case Vessel Time Exposure (VTE)

VTRA '15: Cal. Case 3D Risk Profile
All FV - Vessel Time Exposure: 100% of Cal. Case VTE
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VTRA '15 Base Case Vessel Time Exposure (VTE)

VTRA '15: Base Case 3D Risk Profile
All FV - Vessel Time Exposure: 104% of Cal. Case VTE
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Added VTRA '15 Base Case What-If FV VTE

VTRA '15: Base Case 3D Risk Profile
Added '15 FV - Vessel Time Exp.: 7% of Cal. Case VTE

1 23-24
Conclusion: 7%- 4% = 3%

Reduction in VTRA 2015 Cal.
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VTRA "15 Cal. Case Oil Time Exposure (OTE)

VTRA '15: Cal. Case 3D Risk Profile
All FV - Oil Time Exposure: 100% of Cal. Case OTE

23-24 1 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 m=m10-11

m9-10 m8-9

7-8 u6-7
n5-6 m4-5
m3-4 2-3

mi-2 0-1




P27 THE GEORGE
VESSEL TRAFFIC RISK ASSESSMENT (VTRA) 2015 | $= tivesss VO

. A WASHINGTON, DC

VTRA "15 Base Case Oil Time Exposure (OTE)

VTRA '15: Base Case 3D Risk Profile
All FV - Oil Time Exposure: 109% of Cal. Case OTE
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Added VTRA ’15 Base Case What-If FV OTE

VTRA '15: Base Case 3D Risk Profile
Added '15 FV - Oil Time Exposure: 11% of Cal. Case OTE

T 1 23-24 1122-23
Conclusion: 11%- 9% = 2%

Reduction in VTRA 2015 Cal.
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27.3%-20.2% =
Reduction in
Pot. Oil Loss
due to other

OTE decreases
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VTRA '15: Cal. Case 3D Risk Profile All FV -
Pot.C+G+A.Oil Loss: 100% of Cal. Case POL

C+G+A = Collisions & Groundings & ©23-24  ©22-23
Allisions w2122 ®20-21

119-20 m™18-19

m17-18 m®m16-17
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VTRA '15: Base Case 3D Risk Profile All FV -
Pot.C+G+A.QOil Loss: 120% of Cal. Case POL

C+G+A = Collisions & Groundings & ©23-24 2223
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VTRA '15: Base Case 3D Risk Profile
Added '15 FV - Pot.C+G+A.Qil Loss: 27% of Cal. Case POL

C+G+A = Collisions & Groundings & _ T 23-24 2223
. Conclusion: 27%-20% = 7%
Allisions S _ w21-22 ®20-21
Reduction in Pot. Oil Loss
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% Cal. Case Oil (C + G + A) Loss - ALL_FV

PS North : -0.7% | x 0.95 1272 4o
Haro/Boun.:+3.7°A)| x1.28 ___________________________________________________;_;,__3_0/; __________ 1 _770_070 ______
PSSouth: +0.8% | X 1.06 | 139
Guemes : +6.8% [ X 1.55 | [ e — 193%
Saddlebag: +2.5% | X 1.23 s ——13.0%
ROSArio : +2.9% | X 1.28 | s — 133%
ESIF : +1.6% | X 1.17 s m—107%
Sthrn. GIf. IsL: +0.8% | X 112 [ 7.6%
WSJF: +0.6% | X 1,11 | msT%
Georgia Str.: +1.0% | x 1.20 | 4.7%
Buoy):-01%|x086 S 0%,
Tac. South : 0.0% | x 0.96 025
sar/Skagit:-0.1%| x0.76 §& %2%
O v 1
ATBA:0.0% | x0.78 | %1%
0.0% 5.0% 10.0% 15.0% 20.0%
% Cal. Case 0il (C+G+A) Loss (OL) - ALL_FV
m VTRA '15: Base Case : 120% ( +20.3% | x1.20) m®mVTRA '15: Cal. Case: 100%
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% Cal. Case Oil (C + G + A) Loss - Added '15 FV

PS North: +1.8%

Haro/Boun. :
PS South: +1.9%

Guemes -+6.6% . _ ________________________ 6.6%

Saddlebag {+5.0% |  [Mppm—0%

Rosario: +3.2%
ESJF: +1.7%

Sthrn. GIf. Isl. : +0.3%
WSJF : +0.9%
Georgia Str.: +1.0%
Buoy ] : +0.0%

Tac. South : +0.0%
Sar/Skagit : +0.0%

S] Islands : +0.5%

Conclusion: 27.3%-20.3% = 7%
Reduction in Pot. Qil Loss
due to other OTE decreases

ATBA: +0.0%
0.0% 5.0% 10.0% 15.0% 20.0%
% Cal. Case Oil (C+G+A) Loss (OL) - Added '15 FV
\%
®m VTRA '15: Base Case : 27% ( +27.3%) ® VTRA "15: Cal. Case : 0%
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% Cal. Case Accident (C+G+A) Frequency - ALL_FV

® VTRA '15: Base Case : 101% ( +1.2% | x 1.01)

PS South : +0.2% | x 1.01 iy
sthrn.GIEIsL: +0.4% (x 103 |mm—r Wt
Guemes : +0.1% | X 1.01 |— 11_ 8_,'5?%’ ________________________________________________________
PS North : -0.4% | x 0.95 e
Haro/Boun.:v0.9% [x 113l t
Georgia Str.: +0.0% | X 1.00 [ 3:_2}’2 ___________________________________________________________________
WSJF : +0.2% | x 1.04 | R
ESJF:+0.1% | x 1.03 [ 0% e
Tac. South : +0.0% | x 1.02 ____%__'g;fg _____________________________________________________________________
Rosario:-0.2% | x0.88 ___11;_3500/_/"0_ ______________________________________________________________________
S] Islands : 0.0% | x 0.99 ___%j_%_gfg _______________________________________________________________________
saddlebag:-0.1%| x091 &£ 934
Buoy]J:+0.0% | x1.03 _8:2;;‘9’ ________________________________________________________________________
Sar/Skagit: 0.0% | x 0.89 _8_:%32 _________________________________________________________________________
ATBA:0.0% | x0.91 | 3-9%
0% 10% 20% 30% 40% 50%

% Cal. Case Accident Freq. (AF) - ALL_FV

® VTRA '15: Cal. Case : 100%
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% Cal. Case Accident (C+G+A) Frequency - Added '15 FV

PS South

Sthrn. GIf. Isl. : +0.0%

Guemes :

PS North: +0.3%

Haro/Boun. :

Georgia Str.: +0.2%
WSJF : +0.2%

ESJF: +0.3%
Tac. South : +0.0%
Rosario : +0.1% = o1% Conclusion: 5.1%- 1.2% = 3.9%
S) Islands : +0.0% oo Reduction in Pot. Acc. Freq. |
Saddlebag : +0.1% qug-}_"/_o __________________ due to other VTE decreases |
Buoy ] : +0.0% 0(_)()9)}:,/“
Sar/Skagit : +0.0% 00
ATBA : +0.0% L S
0% 1% 1% 2% 2% 3%
% Cal. Case Accident Freq. (AF) - Added '15 FV
A
®m VTRA '15: Base Case : 5% (+5.1%) ®m VTRA "15: Cal. Case : 0%
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By Waterway Zone
Risk Comparison

Oil Spill Size Category:
2500 m3 or more
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vErRA 201F ';!.__CALIB""’"' TION CASE
9&% of v:mA 2915 éal Case 1

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 =15 746 m3
Per Potential Spill
(= 4,942 Metric. Tons)
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VESSEL TRAFFIC RISK ASSESSMENT (VTRA) 2015 é; GNIveRsITY

VErRA 2015 BASE  CA ' _"_E ALL FV

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 (~ 5,846 Metric Tons)
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2\ WASHINGTON, DC

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

Guemes : +0.01% | X 1.07 o ——— 0. .Qggfozol_o_6_()/i’__
Rosario : +0.02% | X 1.17 s —— (_)._09_199/9___(3'_1?_7?%
Saddlebag : +0.01% | X 111 | —— 007340, 5% ]
ESIF 1 +0.00% | X 105 [ e— 0 0107100
Haro/Boun.:-0.01% | x 0.83 ___________________():()_2_%7__8/_3,4_59/(1 ______________________________________________
PS South : 0.00% | X 0.95 e 0 esst,
PS North : 0.00% | X 0.99 o —— 0030
WSJF : 0.00% | X 0.93 e 005300
Georgia Str.: +0.01% | X 1.33 |— 0 __ng%(%fg_o_/" ____________________________________________________
Buoy]:0.00% | x0.79 e ®008%,
Sthrn. GIf. IIs.: +0.00% | x1.21 @ o930
Tac.South: +0.00% | x1.13 § ¢¢002%2
ATBA:0.00%| x0.91 | ¢0808%
SJIslands : +0.00% | x6.77 [, 02,7~
Sar/Skagit: 0.00% | x0.91 | J-0093%

0.00% 0.02% 0.04% 0.06% 0.08% 0.10% 0.12%
Prob. Estimate At Least One Accidentin 10 Years

= VTRA '15: Base Case : 0.50% ( +0.03% | x1.07) = VTRA '15: Cal. Case: 0.47%
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- H‘:’\* WASHINGTON, DC

Potential Spill Size (m3) per Accident -
ALL_FV - Oil Spill Size Category: 2500 cubic meters or more

Guemes : +3109.2 | X 1.61 51939_______________f"_1_9_8 ___________________

ROsario : +59 1.3 | X 1,10 @._2_2_16_”_3{2_ ___________________________

Saddlebag : +1260.3 | X 1,21 e — 5‘99_1____7_'_1?} _________________________

ST : 4372 | X 1.0 e —— gfgg _______________________________

Haro/Boun. : -246.4 | X 0.95 e ‘f@fgg_s ________________________________________

PS South : +253.9 | X 1.04 o — 3 75(_,925_6 _________________________________

PS North:-159.8 | x0.97 4;1‘3%4 ______________________________________

WSJF i 43672 | X 1006 e 6_,33;_}7_2_1 ____________________________

Georgia St 1 -224.0 | X 0.97 f_’r_gg,‘_*l_g ___________________________

BUOY J 1 -454.5 | X 0.93 o —— 5_'?}332@ ______________________________

Sthrn. GIf. IIs.: +673.9 | x 1.17 _________________________4L0_0_2j*:6_7_6_ ________________________________________

Tac. South : +1223.9 | X 1,22 e — 50T ___?_7_1_5 ____________________________

AT BA : -2046.4 | X 0,82 e ———————— 9_' ‘_’ff________ 11,11p

S) ISIands : +4028.8 | X 1.73 e By — 9_' ffﬁ __________
Sar/Skagit : -10.6 | x 1.00 2088

0 2,000 4,000 6,000 8,000 10,000 12,000
Potential Spill Size (m3) per Accident
® VTRA '15: Base Case : 6798 m3 (+1052.4 | x1.18) ®m VTRA '15: Cal. Case : 5746 m3
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By Waterway Zone

Risk Comparison

Oil Spill Size Category:
1000 m3- 2500 m3
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B 7 THE GEORGE

Y \ WASHINGTON, DC

vErRA 201F ';!.__CALIB""’"' TION CASE
h i% of v:rm 2915 éal Case 1

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) '




VESSEL TRAFFIC RISK ASSESSMENT (VTRA) 2015 é; GNIveRsITY

B 7 THE GEORGE

Y \ WASHINGTON, DC

vErRA 201" "_!:.;BASE _c 'SE ALL FV

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)




"™ tHE GEORGE

-

VESSEL TRAFFIC RISK ASSESSMENT (VTRA) 2015 i\i} GNIveRsITY

2\ WASHINGTON, DC

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

Guemes : +0.04% | x 1.38 RTERR 0.1429%

Rosario : +0.02% | x 2.03 >y ™ 0.0486%

Saddlebag : +0.01% | x 1.06 0125500 270

ESJF : +0.00% | x 1.08 0047956

Haro/Boun. : +0.00% | x 1.02 Qherr

PS South : 0.00% | x 0.99 A5

PS North : +0.01% | x 1.13 00556000 %

WSJF : +0.00% | x 1.03 OPzOLe

Georgia Str.: +0.01% | x1.55 0_0180‘},-/00279%

Buoy J : +0.00% | x 1.02 0003840

Shtrn. GIf. Isl.: +0.01% | x 2.37 0_00749,)(?177%

Tac. South: +0.00% | x1.15 8_'8883//(‘;

ATBA:0.00% | x0.90 | J-0993%

S Islands : +0.00% | x16.77 [ 9;9938%

Sar/Skagit : +0.00% | x 1.02 | J:9003%

e
=

0.00%  0.02%  0.04%  0.06%  0.08%  0.10%  0.12%  0.14%  0.16%
Prob. Estimate At Least One Accidentin 10 Years

® VTRA '15: Base Case : 0.61% ( +0.11% | x1.21) = VTRA '15: Cal. Case: 0.50%
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- F"\‘:’\‘ WASHINGTON, DC

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

Guemes:-61.7 | x0.97 _________________________________________________________________1'_7_}1527_7____
Rosario : -42.8 | x 0.98 17117760
Saddlebag: -27.1| x 0.99 117330
BT & 5.7 | X 100 e —————————— 11J »ggg _______________
Haro /Boun. : +7.2 | X 100 e — fg*gg ________________
PS South:+17.4 | x1.01 1&%4 _______________
P NOTth 1 -7.7 | X 0.9 e ——— 11; 3;‘{_,% _________________
WSJF:-10.6 | x 0.99 11660134 _________
Georgia Str. : +30.4 | X 102 e —— 1_3@53? __________
BUOY | : -6.8 | X 100 e ——————— % ;69‘}_1}_3 ________
Shtrn. GIf. IsL. : +161. 1 | X 1.1 e ——— 1&_64__{»_6_2_5 _________
Tac. South : +53.2 | X 104 e — 1_}_3_;%‘_*? _______________________
ATBA :-69.5 | X 0.96 e ——————————————— 1 _'5:6_1{6_3_2 _________
STISIANAS : -265.2 | X 0.83 e 1 _vz_‘f‘f ______ 1559 |

Sar/Skagit : +164.1 | x 1.13 Tooe 1389

0 500 1,000 1,500 2,000
Potential Spill Size (m3) per Accident
® VTRA '15: Base Case: 1619 m3 (-9.0 | x0.99) mVTRA '15: Cal. Case : 1628 m3
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By Waterway Zone
Risk Comparison

Oil Spill Size Category:
1 m3-1000 m?3
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2 ‘“\:\‘ WASHINGTON, DC
— -

VTRA ’15: Cal. Case

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

~ 53.2% Probability
of Spill Occurrence |
in 10 years

Average of ~ 42 m3
Per Potential Spill
(=~ 265 barrels)
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2 ‘“\:\‘ WASHINGTON, DC
—

VTRA ‘15 Base

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

~ 54.2% Probability
of Spill Occurrence |
in 10 years

Average of ~ 46.9 m3
Per Potential Spill
(~ 295 Barrels)
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A\ WASHINGTON, DC

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

Guemes: +0.2% | x 1.07 3%460%" ___________________________________________________

Rosario: -0.2% | x 0.84 01'%%}0 ______________________________________________________

Saddlebag: 0.0% | x 0.95 gg; ______________________________________________________________________

ESJF : +0.2% | X 1.06 | 2?: é’ﬁ/ ________________________________________________________________

Haro/Boun.: +0.9% | x1.13 _________________7._4_80/'_03_0{" _____________________________________________________

S SoUth : +0.6% | X 102 e ——— 2_(;?_2-39;@ _____

PS North : -0.4% | x 0.93 _____________5;65__;’{3/_0 __________________________________________________________

WSJF: +0.2% | x1.11 12,% ___________________________________________________________________

Georgia Str.: 0.0% | X 0.99 | g;_gg;; _________________________________________________________________

Buoy ] : +0.0% | x 1.05 gg; ______________________________________________________________________

Shtrn. GIf. IsL.: +0.3% | x 1.03 111114/ _____________________________________________

Tac. South : +0.0% | X 1.01 e _g_;g_ggg __________________________________________________________________

ATBA:0.0% | x 0.94 _3_;322 _______________________________________________________________________

SJ Islands : +0.0% | x 1.04 _3;_;‘;_3/@ ______________________________________________________________________
Sar/Skagit: 0.0% | x0.85 | 1%

0.0% 5.0% 10.0% 15.0% 20.0% 25.0% 30.0% 35.0%
Prob. Estimate At Least One Accidentin 10 Years
® VTRA '15: Base Case : 54.1% (+1.0% | x1.02) = VTRA '15: Cal. Case:53.1%
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- H‘;\* WASHINGTON, DC

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

Guemes : +5.5 | X 115 e 3 _7__‘f3: _____________________________________________
Rosario: +9.3 | x 1.13 7282 _____________________
Saddlebag : +14.9 | X 1.1 e ———————— 3095 _____________
S i 42 1.7 | X 12 e — 5 1_____________1‘_’? _______
Haro/Boun. : +22.7 | X 1,28 e ——— 0 1 _0_5 ______
PSSouth: +1.1| X 1.06 | 1_}3_9 ____________________________________________________________
PS North:-0.9 | x 0.99 110(?8
WS £ 4108 | X .12 g 9______1_0? _________
Georgia Str. : +5.8 | X 1.1 e 1 _1__?? _________________________________________________
BUOY J & 45,2 | X 107 e — 25_?? ______________________
Shtrn. GIf. Isl.: +1.5 | x 1.04 3§8 ________________________________________________
Tac. South : -+1.8 | X 0.90 }39 ____________________________________________________________
ATBA:-2.7 | x0.96 6366 _______________________________
SJISIands : +9.4 | X 1.56 | 7 ____2_6_ _______________________________________________________

Sar/Skagit: -11.3 | x 0.86 68 79

0 20 40 60 80 100 120
Potential Spill Size (m3) per Accident
m VTRA '15: Base Case: 47 m3 (+5.0 | x1.12) = VTRA'15: Cal. Case: 42 m3
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By Waterway Zone
Risk Comparison

Oil Spill Size Category:
0 m3-1m?3



P THE GEORGE

VESSEL TRAFFIC RISK ASSESSMENT (VTRA) 2015 é- GNIveRsITY

“N WASHINGTON, DC

RA 2015;:CALIB“ ”:TION CASE

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

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

BETWEEN 0 m3- 1 m3 g (v24galons) |}
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“N WASHINGTON, DC

vErRA 2015 BASE CAS

6% of VTRA 2015 Cal. Case Tota
= ; - An nual :PO| enti

VTRA ’15: Base Case ~ 100% Probability
GEOGRAPHIC PROFILE of Spill Occurrence §
OF ANNUAL in 10 years (0
POTENTIAL OIL LOSS S————————
OF ACCIDENTS Average of ~ 0.01 m3 _f: I
WITH SPILL SIZE #  Per Potential Spill
BETWEEN 0 m3- 1 m3 & (=2.3gallons)
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-'\‘N WASHINGTON, DC

VTRA ’15: Cal. Case

GEOGRAPHIC PROFILE
OF ANNUAL
POTENTIAL OIL LOSS
OF ACCIDENTS
WITH SPILL SIZE
BETWEEN 0 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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A ‘“\:\‘ WASHINGTON, DC
—

e S

VTRA ’15: Base Case

GEOGRAPHIC PROFILE
OF ANNUAL
POTENTIAL OIL LOSS
OF ACCIDENTS
WITH SPILL SIZE
BETWEEN 0 m3- 1 m3

~ 100% Probability
of Spill Occurrence
in 10 years

¥ Average of ~ 0.01 m3 '- S
b Per Potential Spill
(= 2.3 gallons)
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- WASHINGTON
UNIVERSITY

- H‘:’\* WASHINGTON, DC

Guemes :
Rosario :
Saddlebag:
ESJF :
Haro/Boun.:
PS South :

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

SJ Islands :
Sar/Skagit :

Prob. Estimate At Least One Accident in 10 Years -

ALL_FV - Qil Spill Size Category: 0 - 264 Gallons

+0.0% | x 1.00

-4.4% | x0.91

-2.7% | x0.92
+1.1% | x 1.02
+1.6% | x 1.02
+0.0% | x 1.00

-0.6% | x0.99
+1.3% | x 1.02
+0.0% | x 1.00
+0.4% | x 1.02
+0.1% | x1.00
+0.6% | x1.01
-0.1% | x0.91 f 1%
-0.4% | x0.99

-0.8% | x 0.89 A

0.0%

60.0%

999,
99%
97%
95%
100%
100%
96%
96%
80%
79%
79%
79%
100%
100%
80.0% 100.0%

Prob. Estimate At Least One Accidentin 10 Years

120.0%

® VTRA '15: Base Case : 100.0% ( +0.0% | x1.00) = VTRA '15: Cal. Case: 100.0%

7/28/2016

© GW-VCU : DRAFT
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B 7 THE GEORGE
WASHINGTON

& UNIVERSITY
= }‘.\E’\‘ WASHINGTON, DC

Guemes:-0.6 | x 0.95
Rosario:-3.8| x0.86
Saddlebag:-4.1| x 0.59
ESJF:-0.6 | x0.77
Haro/Boun.:-0.2 | x 0.95
PS South:0.0| x0.97

Potential Spill Size (Gallons) per Accident -

ALL_FV - Oil Spill Size Category: 0 - 264 Gallons

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

SJ Islands :
Sar/Skagit

+0.2 | x1.23
+0.0 | x 1.04
+0.0| x1.03
+0.3 | x1.19
+0.2 | x1.43
+0.1| x1.11
-0.1] x0.33
+1.5| x1.62
:0.0] x0.98

____________________________ 100 o]
23.0
- e 26.8___|
5.8
_________________________ 9.9 ]
2.1
— 28
4.2
—
0.3
03
1.1
0.0
0.6
005
1.4
I ¥ S
1.9
2 W
0.7
0.5
1.1
X
0.1
02
3.9
m— A
0.7
0.7
0.0 5.0 10.0 15.0 20.0 25.0

Potential Spill Size (Gallons) per Accident

® VTRA '15: Base Case : 2.3 gallons (-0.2 | x 0.93) m VTRA '15: Cal. Case : 2.4 gallons

7/28/2016
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Summary

Risk Comparison

Oil Spill Size Category:
All Spill Sizes
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R
PN wasHinGTON, DC

Summary Risk Comparison

OIL_2500_MORE OIL_1000_2500 OIL_1_1000 oIL0_1 TOTAL_OIL
Base Case ¥ Potentil 39.8% 12.2% 47.4% 0.6% 100.0%
nnual Oil Loss
o Base Case % Potenial
2 A Aot Freguoncy 0.01% 0.01% 1.7% 98.2% 100.0%
O
2 Average potentiél spi/l\l size per accident 5,745 1,627 42.0 0.01 15
S (in mA"3)
o — )
| Probabl.llty of at Ieast.on.e accident 0.05% 0.05% 7.3% 98.7% 98.8%
-< in 1 year by spill size
m .. .
j= | Probability of at least one accident 0.47% 0.50% 53.2% 100.0% 100.0%
> in 10 year by spill size
Probability of at least one accident 1.16% 1.25% 85.0% 100.0% 100.0%
in 25 years by spill size
OIL_2500_MORE OIL_1000_2500 OIL_1_1000 oIL0_1 TOTAL_OIL
Base Case % Potential 50.5% (+10.64%| x1.27) 14.7% (+2.54%| x1.21) 54.4% (+7.05%| x1.15)  0.6% (-0.03%| x0.94) | 120.2% (+20.2%]| x1.20)
Annual Oil Loss
u .
2 Base Case % Potenial 0.01% (+0.00%| x1.07)  0.01% (+0.00%| x1.21)  1.8%(+0.05%| x1.03)  99.4%(+1.11%| x1.01) | 101.2% (+1.2%]| x1.01 )
o Annual Accident Frequency
w . s . I I
2 Average p°te”t'g'n5:1'l'3‘°')'ze peraccident| 298 (+1053 | x1.18) 1619 (-9 | x0.99) 46.9 (+4.9 | x1.12) 0.01(0.00 | x0.93) 1.8(+0.3 | x1.19)
m v
n Probability of at least one accident
- \ one 0.05% (+0.00%| x1.07)  0.06% (+0.01%| x1.21)  7.5% (+0.20%| x1.03)  98.7% ( +0.06% | x1.00) | 98.8% (+0.06%| x1.00 )
- in 1 year by spill size
< o )
fo | Probabilityofatleastone accident | snor (4 03061 x1.07)  0.61% (+0.11%| x1.21)  54.2% ( +0.99%| x1.02)  100.0% (0.00%| x1.00) | 100.0% ( 0.00%] x1.00 )
S in 10 year by spill size
Probabllity of at least one accident | 4 5 1o/ (10 08%| x1.07)  1.52% (+0.27%| x1.21)  85.8% ( +0.78%| x1.01)  100.0% ( 0.00%| x1.00) | 100.0% ( 0.00%| x1.00 )
in 25 years by spill size
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