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

Guemes: -3.9% | x 0.76 12'1%16_0%
Haro/Boun.: +14.8% |-X 2.04 | — ;;_2;/; %
PS South :-0.3% | X 0.98 |o— 1; 1;2_502?; _________________________________________________________
Rosario : -0.6% | X 0.94 | ! ?_'1%((;_/(‘1);0 __________________________________________________________
Saddlebag: 0.0% | x1.00 """"m"}g%ﬁf‘: __________________________________________________________
PS North : 0.0% | X 1.00 |rmm— e ]
ESJF : +6.9% |[x 1.78 | — B o
Sthrn. GIf. IsL : +1.0% | x 1.16 | A
WSJF: +1.9% | X 140 [ ;_;é/;:é% ________________________________________________________________
Georgiastr. i +06%| x117 [ 43

Buoy ] : +0.9% 0.16"’(}:/0

Tac. South: 0.0% | x0.96 [ 6%

SJ Islands : 0.0% | x0.93 § 927

Sar/Skagit: +0.0% | x1.05 | 1%
ATBA:+0.0%| x1.01 | )17
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

B VTRA '15: KM-348:121% (+21.2% | x1.21) = VTRA'15: Base Case : 100%
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% Base Case Pot. Accident (C+G+A) Frequency - ALL_FV
P SoUth 1 0.7 % | X 0.9 e —————— 0,
Sthrn. GIf. sl : -0.1% | X 0.99 e By
Guemes: +0.6% | x 1.05 10554
Haro/Boun.: 1060 [x 108 [ 090
PS North : +0.0% | x 1.00 735
WSJF:+0.2%| x1.04 gt 8%
Georgia Str.: +0.0% | X 1.00 [ g:ggfg’ ___________________________________________________________________
ESJF:+0.2% | X 1.06 | Shwe
Tac.South: 0.0% | x1.00 g 536
Rosario : +0.2% ___11;'?1:(%’ _______________________________________________________________________
SJIslands:+0.1% | x1.09 &2 {7
Saddlebag: +0.0% | x1.02 2 93%»
Buoy ] : +0.0% 0400
Sar/Skagit: +0.0%| x1.04 | 9%
ATBA:+0.0% | x1.03 | J-9%
0% 10% 20% 30% 40% 50%
% Base Case Pot. Accident Freq. (AF) - ALL_FV
®VTRA '15: KM-348:101% (+1.1% | x1.01) ® VTRA '15: Base Case : 100%

7/30/2016

© GW-VCU : DRAFT 12




VESSEL TRAFFIC RISK ASSESSMENT (VTRA) 2015 é;\ Sﬁfc'e”n??\'?

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)
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M-348 - ALL

VTRA ‘15 Case:
KM - 348
GEOGRAPHIC PROFILE
OF POTENTIAL
ANNUAL OIL LOSS
OF ACCIDENTS
WITH SPILL SIZE

2,500 m3 or more

~ 0.97% Probability
of Spill Occurrence
in 10 years

Average of 4 770 m3
Per Potential Spill
(~ 4,102 Metric Tons)
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Prob. Estimate At Least One Accident in 10 Years -

ALL_FV - Oil Spill Size Category: 2500 cubic meters or more

Buoy J: +0.01% | x2.98 [5 5 o0:%3%
Sthrn. GIf. IIs. : +0.03% 0003100 20570
Tac. South : 0.00% | x0.88 | J-0998%
ATBA: +0.00% | x1.04 | 3:3906%
SJ Islands : +0.00% | x 1.34 [ 2904400
Sar/Skagit: +0.00% | x 1.19 | -390

Guemes: -0.02% | x 0.82 0087 | 064%
Rosario : 0.00% | x 0.95 | 0.1026%
Saddlebag: +0.00% | X 1.01 |[o—— oomame T
ESTF : +0.19% [ X 4.60 | [ — 02373% 7]
Haro/Boun. : +0.24% || x 9.39 | [ e ——————————————— 2699/
PS South : 0.00% | X 0.97 |— 003019 " T
PS North : +0.00% | X 1.01 | 00300y~
WSJF : +0.02% | X2.00 | m—0.0445% Ty
Georgia Str.: +0.01% | X 1.51 o =0 039, T

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

0.30%

®VTRA '15: KM-348:0.97% (+0.47% | x1.95) = VTRA '15: Base Case : 0.50%
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Potential Spill Size (m3) per Accident -
ALL_FV - Oil Spill Size Category: 2500 cubic meters or more
Guemes: -1733.7 | X 0.79 Fmee——————————— 6 _"f6_5_ s 3198 |
Rosario : +23.9 | X 1.00 e — g gi”g ___________________________
Saddlebag : -167.9 | X 0.98 o —— 6_'7‘_’,‘_1?61 _________________________
ESIF : -2816.9 | X 0,55 s 3 _»‘f%?: _____________ 6240,
Haro /BoUN. : -1156.0 | X 0.7 5 s 3_' ‘_*?lf___%,_sg‘_, _________________________________________
PS South : -39.0 | X 0.99 o —— %315_76 _________________________________
PS North: +8.9 | x1.00 ;‘;3?2 _______________________________________
WSJF :-633.5 | x0.91 60886721 ____________________________
Georgia Str. : - 1042.9 | X 0.84 5 :6_5_1__ 6694 ]
Buoy | : +1059.3 | X 1,18 e — 5873 6933 __________________________
Sthrn. GIf. 11s. : - 1196.2 | X 0.74 s ?_»j*f*f’___ 4676
Tac. South : -+1305.7 | X 0.8 e ——— 5409 6715, ]
AT B A : -249.1 | X 0.97 e ———————— ‘_’-_%}(_,7(_,(_, _____________
STISIANds : -3383.5 | X 0,65 I ———— 6_' }? _________________ 9556 |
Sar/Skagit:-91.1| x 0.98 s
0 2,000 4,000 6,000 8,000 10,000 12,000
Potential Spill Size (m3) per Accident
®VTRA '15: KM-348 : 4770 m3 (-2028.5 | x 0.70) ® VTRA '15: Base Case : 6798 m3
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Oil Spill Size Category:
1000 m3- 2500 m3
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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) {
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?% of VTRA 2915Bas“

~Annual Po

0.65
0.51
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VTRA ‘15 Case: ~ 0.83% Probability |

KM - 348 of Spill Occurrence
GEOGRAPHIC PROFILE in 10 yearS

OF POTENTIAL e ——— L o ) B B e
ANNUAL OIL LOSS Average of ~ 1 708 m3
OF ACCIDENTS -- Per Potential Spill
WITH SPILL SIZE BETWEEN § (= 1,469 Metric Tons)

1,000 m3 - 2,500 m3
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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% | x 1.05 0.{)412‘%3%/30%

i - 0.04729
Rosario: 0.00% | x 0.97 )

Saddlebag: +0.01% | x 1.04 013055

ESJF : +0.01% | x 1.23 005160 -

Haro/Boun. :+0.18% | 0.0670%

PS South : 0.00% | x 0.99 0031800

PS North : 0.00% | x 1.00 ¥t

WSJF : +0.01% | x 1.72 | 0020108 > %

Georgia Str.: +0.00% | x 1.13 02330

Buoy ] : +0.00% | x 1.50 | &' 00058

Shtrn. GIf. Isl.: +0.00% | x 1.21 on 213

Tac. South: 0.00% | x 1.00 8:88%%32

ATBA:0.00% | x0.92 | 3-9993%

S] Islands : +0.00% | x1.07 |5 J:9941%

Sar/Skagit: +0.00% | x 1.06 | 3-3993%

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

(=T

mVTRA '15: KM-348: 0.83% ( +0.22% | x1.37) = VTRA '15: Base Case : 0.61%
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Potential Spill Size (m3) per Accident - ALL_FV - Qil Spill Size
Category: 1000 - 2500 m3

GUEINES : -9.2 | X 0.9 e —————— }f}f’lg ______
Rosario : +15.7 | x 1.01 _________________________________________________________________1L’7_71_37? _____
Saddlebag : -10.8 | X 0.9 I 1_{7*_2{3___
S F 1 +99.5 | X 1,07 e ————— 1_4921_'136_1_ ___________
Haro/Boun.: +387.0 | x1.27 ——— 1443 1 _'?3:‘1_
PS South : +4.9 | X 100 e —— 1},2;*_662 _______________
PS North : -0.3 | X 1.00 e —— 1 ;gg_g_ _________________
WSJF : +150.9 | x 1.09 16031754
Georgia SII. : +3.7 | X 100 | —— 1}:_23_3 __________
BUOY J : +12.8 | X 101 e ———————————— { fr_ﬁff ________
ST Gl IS L. : +90.5 | X 1,06 e 1‘_62_&7_1_6 ______
Tac. South : +0.0 | X 1.00 e ﬁg‘;g _______________________
AT B A : +54.0 | X 103 e ————————— 1 J§1621_c: _________
S IS landS 1 4200 | X 102 e — 1 Jlfé},j_ ____________________

Sar/Skagit: +62.8 | x 1.05 T389°"

0 500 1,000 1,500 2,000
Potential Spill Size (m3) per Accident
®VTRA '15: KM-348:1708 m3 ( +89.5| x1.06) mVTRA '15: Base Case: 1619 m3
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By Waterway Zone
Risk Comparison

Oil Spill Size Category:
1 m3-1000 m?3
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1.09
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VTRA ‘15:
BASE CASE

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

BETWEEN 1 m3-

1000 m3

~ 54.2% Probability @
of Spill Occurrence Eg%e
ars

Average of ~ 47 m3
Per Potential Spill
(=~ 295 Barrels)
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-'\5\‘ WASHINGTON, DC

348 - ALL FV

O fh'\h\ —

VTRA ‘15 Case:

KM - 348
GEOGRAPHIC PROFILE
OF ANNUAL
POTENTIAL OIL LOSS
OF ACCIDENTS
WITH SPILL SIZE
BETWEEN 1 m3- 1000 m3

~ 54.1% Probability i
of Spill Occurrence Eg%e
ars

Average of ~ 47 m3
Per Potential Spill
(~ 298 Barrels)
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Prob. Estimate At Least One Accident in 10 Years -
ALL_FV - 0il Spill Size Category: 1 - 1000 m3

Guemes : +0.4% || x1.10 3_36'%/2/“
Rosario : +0.2% |@ - ;1__:960% _____________________________________________________________________
Saddlebag: +0.0%| x1.03 3 %%
ESJF: +0.0% | X 1.01 | e
Haro/Boun.: +0.2% | x 1.02 """"""""";;8__-350% _____________________________________________________
SUUEHARLY—_——— s
PS North : +0.0% | x 1.00 2636
WSJF: +0.0% | x 1.01 |ommm 200
Georgia Str.: -0.2% | X 0.93 | 22_ _‘E-,"Z;; _________________________________________________________________
BuoyJ:+0.0%| x1.03 | 2%
Shtrn. GIEIsL:-0.1% | x0.99 e 3 ]
Tac. South : +0.0% | x 1.01 245
ATBA:+0.0%| x1.03 | %9%
SjIslands:+0.0% | x1.03 f§ 4%
Sar/Skagit: +0.0% ||x1.04 || $1%
0.0% 5.0% 10.0% 15.0% 200%  25.0% 30.0%  35.0%

® VTRA '15: KM-348 : 54.0% (-0.2% | x 1.00)

Prob. Estimate At Least One Accidentin 10 Years
B VTRA '15: Base Case : 54.1%
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Potential Spill Size (m3) per Accident -
ALL_FV - Oil Spill Size Category: 1 - 1000 m3

Guemes:-7.0 | x 0.84 SL

Rosario : -32.3 | x 0.60 22 82

Saddlebag:-5.3 | x0.94 0 .

ESJF:+12.8| x1.12 T 116

Haro/Boun.: +2.5| x1.02 101507

PS South : +0.0 | x 1.00 a2

PS North:-0.5| x1.00 107

WSJF: +0.4 | x 1.00 59

Georgia Str.: +1.8 | x1.05 330

Buoy]J:-0.3 | x 1.00 )

Shtrn. GIf. Isl. : -0.6 | x 0.99 38

Tac. South : -+0.1 | x 0.99 17

ATBA:-0.1| x1.00 &3

S] Islands : +1.1 | x 1.04 o

Sar/Skagit : -0.5 | x 0.99 %

0 20 40 60 80 100 120 140
Potential Spill Size (m3) per Accident

®VTRA '15: KM-348:47 m3 (+0.5| x1.01) = VTRA '15: Base Case : 47 m3
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By Waterway Zone
Risk Comparison

Oil Spill Size Category:
0 m3-1m?3
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5% of \miA 2015 Bbse“* =
~ Annual Potent
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VTRA ‘15:
BASE CASE

OF ANNUAL

OF ACCIDENTS
WITH SPILL SIZE
BETWEEN 0 m3-

GEOGRAPHIC PROFILE

POTENTIAL OIL LOSS

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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KM-348 - ALL

: Q% of \rrléA 20435 Base Cas
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VTRA ‘15 Case:
KM - 348
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 m? L§[E

Per Potential Spill
(=~ 2.4 gallons)
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VTRA ‘15 Case:
BASE CASE
GEOGRAPHIC PROFILE
OF ANNUAL
POTENTIAL OIL LOSS
OF ACCIDENTS
WITH SPILL SIZE
BETWEEN O m3-1m3

~ 100% Probability
of Spill Occurrence
ars

Average of ~ 0.01 m3
Per Potential Spill
(=~ 2.3 gallons)
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M-348 - ALL

VTRA ‘15 Case:
KM - 348
GEOGRAPHIC PROFILE
OF ANNUAL
POTENTIAL OIL LOSS
OF ACCIDENTS
WITH SPILL SIZE
BETWEEN O m3-1m3

~ 100% Probability
of Spill Occurrence
ars

B Average of ~0.01 m? {
i Per Potential Spill
(= 2.2 gallons)
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Prob. Estimate At Least One Accidentin 10 Years -
ALL_FV - Qil Spill Size Category: 0 - 264 Gallons

Guemies : +0.2% | X 1.0 e ——— 3 3‘? _________

Rosario : +4.4% || x 1.10 | — _439/‘(_,’?‘1/"_ _________________________________________

Saddlebag: +0.6% | x 1.02 ___;5’%’ __________________________________________________

ESJF: +2.1% | x 1.03 7375"/ ________________________

Haro/Boun.: +0.8% | x1.01 _____________________________________________________________9977%_" __________

PS South : 0.0% | x 1.00 %885 _______

PS North : +0.1%% | X 100 e ——————— 3_ g;o ___________

WS : + 1.3 % | X 102 e — 8_‘3_%/;{’ ____________________

Georgia Str. : +0.2% | X 100 e — _;.3(‘1’;3 _____________________

BuoyJ: +1.5% || x 1.09 | A

Sthirn. GIf. 1] : 0.0% | X 1.0 e ——— 18?_,2_;;; ________

TaC. SOULh 1 0. 100 | X 100 e —— 2_ %0//;; ________________________________

ATBA:+0.0%| x1.03 1%

SJ Islands : +2.5% || X 1.07 | —— A
Sar/Skagit : +0.2% | x 1.03 75

0.0% 20.0% 40.0% 60.0% 80.0% 100.0% 120.0%
Prob. Estimate At Least One Accidentin 10 Years
®VTRA '15: KM-348:100.0% ( +0.0% | x 1.00) =VTRA '15: Base Case : 100.0%
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Guemes:-1.6 | x 0.84
Rosario:-1.6 | x0.93
Saddlebag: +0.7 | x 1.12
ESJF:-0.4| x0.80
Haro/Boun.: +0.4 | x 1.08
PS South: +0.0 | x 1.01

PS North: +0.2 | x1.17
WSJF:0.0 | x1.00
Georgia Str.: +0.0 | x1.03
Buoy]J:-0.4| x0.77
Sthrn. GIf. Isl.: +0.0 | x 1.06
Tac. South: +0.0 | x 1.00
ATBA:0.0| x0.97

SJ Islands:-1.2 | x 0.68
Sar/Skagit: +0.3 | x1.37

Potential Spill Size (Gallons) per Accident -

ALL_FV - Oil Spill Size Category: 0 - 264 Gallons

0.0 5.0

mVTRA '15: KM-348: 2.2 gallons (-0.1 | x 0.97)

10.0 15.0 20.0

Potential Spill Size (Gallons) per Accident

® VTRA '15: Base Case : 2.3 gallons

7/30/2016

© GW-VCU : DRAFT 34
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VESSEL TRAFFIC RISK ASSESSMENT (VTRA) 2015
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=
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Summary Risk Comparison

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

2.41% (+1.16%| x1.94)

2.07% (+0.55%| x1.36)

85.7% (-0.12%| x1.00)

100.0% ( 0.00%| x1.00)

OIL_2500_MORE OIL_1000_2500 OIL_1_1000 oIL 0.1 TOTAL_OIL
Base case % Porentil 42.0% 12.3% 45.3% 0.5% 100.0%
nnual Oil Loss
‘L;-I" B C % Potenial
ase Case % Potenia
2 A Aot Froquoncy 0.01% 0.01% 1.8% 98.2% 100.0%
2 Average potentlg:‘sn;:llss;lze per accident 6,798 1,619 46.9 0.01 1.8
(aa]
3 Probabi.lityofat Ieast.ont-:* accident 0.05% 0.06% 7.5% 98.7% 98.8%
- in 1 year by spill size
< - )
fo | Probability of at least one accident 0.50% 0.61% 54.2% 100.0% 100.0%
S in 10 year by spill size
Probability of at least one accident 1.24% 1.52% 85.8% 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 57.5% (+15.46%| x1.37) 17.7% (+5.42%| x1.44)  45.6% (+0.31%| x1.01)  0.5% (-0.01%]| x0.98) | 121.2% (+21.2%| x1.21)
Annual Oil Loss
0 % Poteni
< Base Case % Potenial 0.02% (+0.01%| x1.95)  0.02% (+0.01%]| x1.37)  1.8% (-0.01%| x1.00)  99.3% (+1.1%| x1.01) | 101.1%(+1.1%]| x1.01)
o Annual Accident Frequency
1
S |Average potential spillsize peraccident | 4529 5028 | x0.70) 1708 (+89 | x1.06 ) 47.4(+0.5 | x1.01) 0.01(0.00 | x0.97) 2.2(+0.4 | x1.20)
~ (in mA3)
N - ) f
- P“’bab'i':yljfe:fLeya:‘;ﬁ:fz:“'de"t 0.10% (+0.05%| x1.95)  0.08% (+0.02%| x1.37)  7.5% (-0.03%| x1.00)  98.8% ( +0.06% | x1.00) | 98.9% ( +0.06%| x1.00)
<
o N .
k= | Probability of atleastone accident | ) g50/ (10 47941 x1.95)  0.83% (+0.22%| x1.36)  54.1% (-0.15%| x1.00)  100.0% (0.00%| x1.00) | 100.0% (0.00%| x1.00)
> in 10 year by spill size

100.0% ( 0.00%| x1.00)
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