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FOGUSIVESSELSTRAVEL THROUGH VTRA STUDY AREA

: Tanker, ATB, Chem. Carrier, Oil Barge, Bulk Carrier, J—
ontainer Vessel a.g{Other Cargo Vessels

ped a vessel traffic movement modeled largely based on VTOSS 2010
g A 010 data. We consider the 2010 traffic model a base
enario P — B ASE.

I e

U C 2note |
" eI traffic to 2010 traffic model to mimic what-if scenarios and we
’hem to the base case year.

SNAPS o s OF KEY VTRA MODEL COMPONENTS

Generating Accident
Scenarios:

Counting Collision
Accident Scenario’s

Maritime System
o ~ ats Counting Drift

Traffic Simulation Grounding Accident

Scenario’s

We ather
Data

| Counting Powere d
Grounding Accident
- Kl Scenario’s

Rules

- Requwed close cooperation with the USCG VTS and Puget Sound
Harbor Safety Committee for data + validation

77

Conduct Expert Judgment
Elicitations via Questionnaires

Example of potential experts: USCG VTS Operators, Puget Sound Pilots,
Tanker Captains and First Mates, Tug Captains and First Mates, etc.

89

103
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MPORTANT. - ;
)PERATIVE WORD IN PRESENTING Tmm;s

USE OF THE WORD""‘-"""

POTENTIAL

ATE THAT THESE ANALYSIS RESULTS DO NOT FOLLOW
FROM AN HISTORICAL DATA ANALYSIS, BUT THROUGH THE USE
. "‘E‘ N ANALYSIS TOOL THAT EVALUATES SUCH POTENTIAL.

= -__I'—

e

‘"FHE 2010 YEAR IS CONSIDERED THE BASE CASE YEAR AND A
—— BASE CASE YEAR POTENTIAL IS EVALUATED.

NEXT, WHAT-IF SCENARIOS ARE DEVELOPED FROM THE BASE
CASE BY ADDING ADDITIONAL HYPOTHETICAL TRAFFIC AND A
WHAT-IF POTENTIAL IS EVALUATED AND COMPARED

RELATIVE TO THE BASE CASE TO INFORM RISK MANAGEMENT.
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WVHATELE SCENARIOS, = BASE CASE 2010

TRAFFIC WITH FOLLOWING p—
WHAT-IF.FOCUS V

() (4 ,A - 4N~

- o/ .
eway Bulk Bunkering Barges

ns rmountaln Plpellne Expansion (Kinder
TTankers + Bunkering Barges

- -;'_'._.' 3 é Delta Port Bqu Carriers + Bunkering Barges
~~ 67 Delta Port Container Ships+ Bunkering Barges

T: GW — KM - DP
Combination of GW — 487, KM — 348 and DP-415
What-If Scenarios




IGAYION MEASURES (RMM) SCENARIOS»
SONSIDERED IN THIS PRESENTAT - —
| Q c
= } o _4_ ® 5 } =

% No Bunkering Barges

“;GW _ 487 & NB & OH

,,;_s ” Gateway Bulk Carriers & No Bunkering Barges

i -

—*& Gateway Bulk Carriers use only Haro Routes



SURE DEFINITIONS, =

P C -
g R
VESSEL TIME EXP =

IOTAL AMOUNT OF ANNUAL TIME A FOCUS VESSEL IS
MOVING™ AROUGH"THE VTRA STUDY AREA

~ FUEL OIL TIME EXPOSURE:
1O Fr\l AMOUNT OF ANNUAL TIME A CUBIC METER OF FOCUS
= VESSEL FUEL OIL IS MOVING THROUGH
""-".L ._:1'— THE VTRA STUDY AREA

- —

il

—_—

—

e
i

——

——

i
- —~
:t L ol
g _1-'-' -
-'--._'-.- i

=—— CARGO OIL TIME EXPOSURE:
TOTAL AMOUNT OF ANNUAL TIME A CUBIC METER OF FOCUS
VESSEL CARGO (CRUDE + PRODUCT) OIL IS
MOVING THROUGH THE VTRA STUDY AREA



FOCUS VESSELSIMOVE OIL:.Crude, Product and Fuel

Disclaimer: No information is available on volume of oil or type of oil on
board a vessel and we have to rely on overarching assumptions regarding
movement of amount and type of oil as focus vessels move through the study
area.

| : Tankers are classified as crude or product carriers by name
: Chemical carriers transport product.
: Oil barges are assumed to transport product.
: All Focus Vessels fuel tanks are 50% full
: US bound crude tankers are assumed fully laden as they arrive in
study area, drop of equal amounts at their stops and leave empty.
| : Canadian bound crude tankers are assumed empty as they arrive
——— and fully laden as they depart.
= Assumption 7 : Product Tankers and ATB’s are assumed fully laden as
- - they depart study area, empty as they arrive.
Assumption 8 : Chemical carriers are assumed fully laden as they arrive in
the study area, empty when they leave the study area.
Assumption 9 : When ATB’s go back and forth between two destinations
within the study area they are assumed 50% full
Assumption 10: Qil barges are assumed fully laden as they travel through
study area.
Assumption 11: Tank Focus Vessels not covered by 1-10 are assumed fully laden.
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VESSEL TIME EXPOSURE

DEFINITION OF 15 WATERWAY ZONES

VTRA 2010 Waterway Zones

. Buoy ] 9. Haro/Boun.
. ATBA 10.PS North
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VESSEL TRAFFIC 277 THE GeoRGE
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RISK ASSESSMENT (VTRA) 2010 &N—

P: Base Case 3D Risk Profile

Al FV - Vessel Time Exposure: 100% of Base Case VTE

P: BC@ 100%
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RISK ASSESSMENT (VTRA) 2010 i

WASHINGTON, DC
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Q: GW 487 3D Risk Profile
Al FV - Vessel Time Exposure: 113% of Base Case VTE
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Q:GW 487 & NB & OH 3D Risk Profile
Al FV - Vessel Time Exposure: 109% of Base Case VTE
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Q: GW 487 & NB 3D Risk Profile
Al FV - Vessel Time Exposure: 108% of Base Case VTE
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VIRARZOLOENOIN(C + F) TIME EXPOSURE AND POTENTIAL
C+F) LOSS COMPARISON WHAT-IF VESSELS

- cm—

Annual Vessel Time
Exposure (WI + BC Vessels)

Q-GW487 &
NB& OH | 109%

Q-GW487 &
NB|108%

Q- GW487
|113%

BC % Change from Case Q

P07 THE GEORGE
© WASHINGTON
> UNIVERSITY

- T"'\‘ WASHINGTON, DC
Draft - 12/08/2013 - 15 of 34



" THE GEORGE

> WASHINGTON
} UNIVERSITY
N,

PR ashinGTon, DC

OTENTIAL ACCIDENT FREQUENCY
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VTRA 2010 Waterway Zones
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RISK ASSESSMENT (VTRA) 2010

| P: Base Case 3D Risk Profile

P: BC@ 100%

WASHINGTON, DC

ANl FV - Pot.Grou+Coll.Acc.Freq.: 100% of Base Case PCF
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VESSEL TRAFFIC g
RISK ASSESSMENT (VTRA) 2010

Q: GW 487 3D Risk Profile

THE GEORGE

WASHINGTON, DC

ANl FV - Pot.Grou+Coll.Acc.Freq.: 112% of Base Case PCF

+12% from P
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Q:GW 487 & NB & OH 3D Risk Profile

THE GEORGE
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ANl FV - Pot.Grou+Coll.Acc.Freq.: 107% of Base Case PCF
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Q: GW 487 & NB 3D Risk Profile
ANl FV - Pot.Grou+Coll.Acc.Freq.: 105% of Base Case PCF
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VTRA 201053005(C 4 F) TIME EXPOSURE AND POTENTIAL

Annual Vessel Time Potential Accident (C+G)
Exposure (WI + BC Vessels) Frequency (WI + BC Vessels)

Q-GW487 & Q-GW487 &
NB& OH | 109% ] NB&OH | 107%

Q-GW487 & Q-GW487 &
NB|108% ] NB|105%

Q-GW487 Q- GW 487
[113% [112%

BC % Change from Case Q BC % Change from Case Q
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RISK ASSESSMENT (VTRA) 2010

P: Base Case 3D Risk Profile

WASHINGTON, DC

All FV - Pot. Grou+Coll.Oil Loss: 100% of Base Case PCO

P: BC@ 100%
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VESSEL TRAFFIC
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Q: GW 487 3D Risk Profile
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All FV - Pot. Grou+Coll.Oil Loss: 112% of Base Case PCO

+12% from P
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WASHINGTON, DC

RISK ASSESSMENT (VTRA) 2010

Q:GW 487 & NB & OH 3D Risk Profile
All FV - Pot. Grou+Coll.Oil Loss: 105% of Base Case PCO
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Q: GW 487 & NB 3D Risk Profile
All FV - Pot. Grou+Coll.Oil Loss: 103% of Base Case PCO
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VIRARZOLI0SMOIIN(C + F) TIME EXPOSURE AND POTENTIAL
(C+F) LOSS COMPARISON WHAT-IF VESSELS

Annual Vessel Time Potential Accident (C+G) Potential Acc. Oil (C +F) Loss
Exposure (WI + BC Vessels) Frequency (WI + BC Vessels) (WI + BC Vessels)

Q-GW487 & Q-GW487 & Q-GW487 &
NB& OH | 109% NB&OH | 107% NB&OH | 105%

Q-GW487 & Q-GW487 & Q-GW487 &
NB|108% NB|105% NB|103%

Q-GW487 Q-GW487 Q-GwW487
|113% |112% [112%

BC % Change from Case Q BC % Change from Case Q BC % Change from Case Q
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DEFINITION OF 15 WATERWAY ZONES

VTRA 2010 bWaterway 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.
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VESSEL TRAFFIC 77 THE GEoRGE

-~ WASHINGTON
UNIVERSITY

RISK ASSESSMENT (VTRA) 2010 BN . rsvoron oc

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

Waterway Zone:
Guemes:-4.6% | x 0.82 20.5% 25.1%

Rosario : -1.6% | x 0.91 15'33/_"4%

Saddlebag: -2.5% | x 0.81 10'601/"3_1%

PS North :-0.2% | x 0.98 o

Haro/Boun. : +1.2% | x 1.12 026

ESJF: +0.2% | x 1.02 1039

PS South : 0.0% | x 1.00 3:98

Georgia Str.:+0.4% | x 1.08 45_93:)2{"

Islands Trt : +0.2% | x 1.03 f_'g(%’

WSJF: +0.0% | x 1.01 $75%

- Buoy) :-0.1% | x0.91 g 7%

Tac. South: 0.0% | x 0.91 [ 4%

Sar/Skagit: +0.0% | x 1.02 8:%3;3

SJIslands: 0.0% | x0.73 | 3-1%

ATBA:0.0% | x0.99 | J-1%

| | N

L

-7% 0.0% 10.0% 20.0% 30.0% 40.0% 50.0%
% Base Case 0il (Coll.+Grou.) Loss (OL) - ALL_FV

Q & NB OH mQ:GW487 & NB& OH:105% (-7.2%| x0.94)  mQ:GW-487:112%
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VESSEL TRAFFIC 77 THE GEoRGE
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RISK ASSESSMENT (VTRA) 2010 BN . rsvoron oc

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

Waterway Zone:
Guemes:-9.6% | x 0.62 15.6% 25.1%

Rosario : -1.0% | x 0.94 161'%%’%

Saddlebag: -0.2% | x 0.98 112391%}0

PSNorth :-0.5% | x 0.95 BT

Haro/Boun. : +0.5% | x 1.05 %77

ESJF: +0.7% | x 1.07 109"

PSSouth : -0.1% | x 0.99 598

Georgia Str.:0.0% | x1.00 2;8%

Islands Trt : +0.0% | x 1.00 3:332

WSJF: +0.0% | x 1.01 37

Buoy] :-0.1% | x0.85 g %7%

Tac. South: 0.0% | x 0.92 [ 4%

Sar/Skagit: +0.0% | x 1.05 8:%32

SJIslands : +0.5% | x4.13 [ %%/

ATBA:+0.0% | x1.19 31%%

+ ] ] ] ] ]
-10% 0.0% 10.0% 20.0% 30.0% 40.0% 50.0%

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

LR 1

Q & NB BQ:GW-487&NB:103%(-9.7% | x0.91) mQ:GW-487:112%

Draft - 12/08/2013 - 34 of 34



	VTRA 2010 – SYNOPSIS OF RMM SCENARIO COMPARISON APPLIED TO CASE Q: GW 487
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	VTRA 2010 – SYNOPSIS OF 3D SCENARIO COMPARISON
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	VTRA 2010 – SYNOPSIS OF 3D SCENARIO COMPARISON
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	VTRA 2010 – SYNOPSIS OF 3D SCENARIO COMPARISON
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice





