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Data Source: Canada Basemap (DCW), US Basemap (USGS), CVTMS (CCG) ‘\




FORMER VIRA STUDY: — VITOSS ROUTES

VTOSS ROUTES GENERATED
FROM VTOSS 2005 DATA




FORMER VITRA STUDY — AREAS OF FISHING

PUGET SOUND
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TRIBAL FISHERIES

FISHING ROUTES TO AND
FROM COMMERCIAL AND

FORMER VIIRA ' STUDY:




FORMER VTRA STUDY: — USCG PERMITTED REGATTAS; ETC:

._.-‘:v 1\|L.N (ol s ufv..s F |

ROUTES FOR ORGANIZED AND
USCG PERMITTED EVENTS




FORMER VIRA STUDY — WHALE WATCHING ROUTES

WHALE WATCHING ROUTES




FORMER VIRA STUDY — COMPLETE TRAEFIC DENSITY

O_O 90 of Total Traffic

Complete Traffic Density:

S TUDY AREA
OF FORMER VIRA
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STRAIT OF JUAN DE FUCA

UPDATE TO VTOSS 2010 DATA
CURRENTLY UNDERWAY
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FORMER VIRA STUDY — 9 DEFINED LOCATIONS

STRAIT OF JUAN DE FUCA

Haro Strait- Boundary Pass . Rosario |
: e [« TR PR Strait |

FORMER
VTRA STUDY AREA

VTRA = Vessel Traffic
- Risk Assessment
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WASHINGTON
UNIVERSITY

WASHINGTON DJ




FOR UPDATED VTRA STUDY - 15 DEEINED LOCATIONS

"BRITISH COLUMEIA |

= | 4( " é“i"'“m %1 | —

West Stralt of Juan de Fuca |

A Ll A e e A S 5

: Pu et Sound South -
ENLARGED STUDY AREA —ﬁ = g, o g

APPROXIMATELY COVERS ~ South of
VTOSS COVERAGE AREA Tacoma
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FORMER VITRA STUDY — COMPLETE TRAEFIC DENSITY

R

STRAIT OF JUAN DE FUCA \

Complete Traffic Density:

ENLARGED STUDY AREA
FOR UPDATED VTRA

APPROXIMATELY COVERS
COVERAGE AREA OF
VTOSS DAITA




FORMER VIRA STUDY'— COMPLETE TRAEFIC DENSITY

Study Area: 100.0% of TTE - 100.0% of TA - DRF 1.0

FISHINGVESSEL
FERRY

TUGTOWBARGE
BULKCARRIER

| YACHT

NAVYVESSEL
OILTANKER

CONTAINERSHIP

USCOASTGUARD
VEHICLECARRIER

PASSENGERSHIP

OTHERSPECIALCARGO

FISHINGFACTORY
ATB
RESEARCHSHIP

Vessel Type

ITB ]
CHEMICALCARRIER ]
OTHERSPECIFICSERV ]
SUPPLYOFFSHORE ]
DECKSHIPCARGO ]
ROROCARGOSHIP ]

REFRIGERATEDCARGO

l FERRYNONLOCAL . '

ROROCARGOCONTSHIP

LIQGASCARRIER

UNKNOWN

— — — — — = —

0% 5% 10% 15% 20% 25% 30% 35% 40%

% of cumalative total time vessel type is moving within: Study Area




FORMER VIRA STUDY — 61.53% OF TOTAL TRAEEIC DENSITY

‘BRITISH coLuMBia [

Id
={

Traffic Density Only:

Ferries, Fishing Vessels,
Regattas, Yachts, and
Whale Watching.

ENLARGED STUDY AREA
FOR UPDATED VTRA




FORMER VIRA STUDY: — 38.7 % OF TOTAL TRAEFIC DENSITY

387 %o of Total _T_raffic

3

| Traffic Density Excluding:

Ferries, Fishing Vessels,
Regattas, Yachts, and
Whale Watching.

ENLARGED STUDY AREA
FOR UPDATED VTRA




FORMER VIRA STUDY = SELECTIONIOF FOCUS VESSELS

VESSELS CERTAINLY NOT CONSIDERED
FOR EOCUS VESSE

Ferries, EiIshing Vessels, R{eg;_';;_~

Yachts; and Whale \Watchers:

rOR VT" A STUDY AREA WE MAY DEFINE:

VESSEE F‘ E EXPOSURE (VTE): The annual amount
JI time a vessel of a particular type Is traversing
- —thoug _.,he VTRA study area.

..f_._
—l-_

=——==- e@TAL TIME EXPOSURE (TTE): Sum of vessel
_""' type. exposures across all vessel types.

PARTIAL TIME EXPOSURE (PTE): Sum of vessel
type exposures across all vessel types excluding the
vessel types above.




FORMER VIRA STUDY — PTE = 38.7 % TOTAL TIME EXPOSURE

Study Area: 100.0% of PTE - 100.0% of TA - DF 1.0

TUGTOWBARGE ||

BULKCARRIER |
NAVYVESSEL ||

OILTANKER |

This graph details the build-up
across vessel types of 100% of
the PTE for the VTRA
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USCOASTGUARD ||
VEHICLECARRIER ||
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OTHERSPECIALCARGO g

g e 18 study area i.e. 100% of Total Area (TA)
= wo | - 5 i i i i i 5
: [ Recall PTE represents 38.7% of the
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Total Time of Exposure i.e. the total
annual time a vessel is moving though
the VTRA study area

1 } ' 1 1 1
1 ] I 1 1 1
1 1 " 1 1 1

SUPPLYOFFSHORE !

peckstipcarco |M0.2%
ROROCARGOSHIP
rerriceraTeDcarco |10.1%
ROROCARGOCONTSHIP

LIQGASCARRIER .

#N/A

I I
i = ad Pl e
1 1 1

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

% 0of 100.0% of PTE 20




FORMER VIRA STUDY — PTE = 38.7 % TOTAL TIME EXPOSURE

TUGTOWBARGE

Study Area: 100.0% of PTE - 100.0% of TA - DF 1.0

BULKCARRIER

- ) T T T T ) T T T
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T 1 ] 1 :
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NAVYVESSEL Ir
OILTANKER 16
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PASSENGERSHIP ] 1

OTHERSPECIALCARGO |/ :

8 msmweracron |1 : Interpretation:
2 e (B | 16% x 100% x 38.7% = 6.2%
< ms (10 | of the time a Bulk Carrier
erensecncsns [ is moving through
A The VTRA Study area

ROROCARGOCONTSHIP

LIQGASCARRIER .

#N/A

Bulk Carriers represent
16% of 100% of the PTE

1
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25%

% 0of 100.0% of PTE
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FORMER VIRA STUDY — PTE = 38.7 % [OTAL THME EXPOSURE

Study Area: 100.0% of PTE - 100.0% of TA - DF 1.0

TUGTOWBARGE

BULKCARRIER

NAVYVESSEL

OILTANKER |

CONTAINERSHIP ||

Study Area

Trafflc Exposure by Vessel Type:
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FORMER VTRA STUDY — OILL TANKER TRAEEIC DENSITY

LT e Bk
— A‘.LN e U v E F |

Factor x"T_A\."eragF--'- =

Exposure i

Traffic Density:

OIL TANKERS ONLY




FORMER VIIRA STUDY — ATB' TRAERIC DENSITY
| ==

T A T T T T

Factor x'T_A\}eragF--'- =
Exposurein: =

Traffic Density
Tug Tow Barge Traffic:

ATB ONLY




FORMER VITRA STUDY — ITB TRAEEIC DENSITY

| 1.0 % of PTE

T A T T T T

|
ey

Factor x'T_A\}eragF--'- =
Exposurein: =

Traffic Density
Tug Tow Barge Traffic:

ITB ONLY




RORMERIITRA"DATAS=FOCUS VESSELS FOR UPDATED)V/TRA??2?

e —
Study Area: 100.0% of PTE - 100.0% of TA - DF 1.0

TUGTOWBARGE

BULKCARRIER

NAVYVESSEL

: : : : : | WHAT IS % OF
): E 5.8% | | . OILBARGES???

[ OILTANKER

l CONTAINERSHIP ||

USCOASTGUARD | ©

VEHICLECARRIER |-
PASSENGERSHIP ||
OTHERSPECIALCARGO |

FISHINGFACTORY ||

[ ATE |

RESEARCHSHIP

Vessel Type

[ I8

CHEMICALCARRIER

OTHERSPECIFICSERV

29.3%: AT LEAST A FACTOR 10
| = = . DIFFERENCE EVEN WITHOUT

OILBARGES!
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FORMER VIIRA'STUDY — TUG TOW BARGE TRAEEIC DENSITY

Factor x'T_A\}eragF--'- =
Exposurein: =

Traffic Density
All Tug Tow Barge Traffic:

NOT INCLUDING
ATB and ITB




FORMER VIRA STUDY — BULK CARRIER TRAEEIC DENSITY

PUGET SOUND

Traffic Density:

BULK CARRIERS ONLY




FORMER VTRA STUDY — CONTAINER VESSELS TRAEFIC DENSITY
|

| 5.29% of PTE —

ECE

Traffic Density: =

CONTAINER VESSELS
ONLY




RORMERIITRA"DATAS=FOCUS VESSELS FOR UPDATED)V/TRA??2?

enl—,

Study Area: 100.0% of PTE - 100.0% of TA - DF 1.0
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FORMER VIRA STUDY'— COUNTING COLLISION INTERACTIONS
v

YYe) veﬁemfmm_ux counting purposes
IESEOcUS \Vesselsi(F\V) #CHEIL OIL.TAN €F;@S—-}:ﬁ’3 *ﬁ' }'—"
ZEslinteractin assels (I All other Traffic

"_'lr-'. Rt *_'_'.'_

' /,
\ \ ,

> One FV-1V Interaction

© GWU - VCU 2012 31



FORMERVIRA'STUDY — COUNTING COLLISIONANTERAC TIJ] IS}
R —

1Y) va'*s:elemeuux counting purposes

I EOCUS \/95 ;5 ) (‘“.Jr OIL TANIQF,?Q ATR
ZEsiniteract ¢ 1V): All other Traffic

] _.L EE VESSELS ARE INTERACTING

Two FV-1V Interactions

© GWU - VCU 2012 32



FORMER VTRA STUDY — COUNTING COLLISION INTERACTIONS

- n— - J "r
Iwonvessel classificéjc%fﬁ

r Counting PUrpPOSES
= - .
‘l"':C)f.J_)‘-.g.._)_J SHEVYACRIEILC AN RO, ALE
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@ Q - First One
@ @ - Second One
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FORMERVIRA'STUDY — COUNTING COLLISIONIINTER \LTIJ] IS}
R —

1Y) vesselemeuux counting purposes

1 ) (‘“.31‘ OII TAN;{F;@b ATB
ting v . All'other Traffic

SOEPRPOSE TH| EE VESSELS ARE INTERACTING

How many FV-1V
Interactions?

Six FV-1V Interactions

© GWU - VCU 2012 34



FORMER VTRA STUDY — COUNTING COLLISION INTERACTIONS

e
IWoNvesse cIasaﬁcaTﬁfU

I’ countlng PUrposes

ANKERS, ATIB, ITE

1:. F0G UJ‘ ESSEISI

ZERlintera " 0 Vessls (IV) AII other Traffic
BBPPOSE FOUR VESSELS ARE INTERACTING

= How many FV-1V
= Interactions?

Twelve FV-1V Interactions

—

© GWU - VCU 2012 35



FORMER VTRA STUDY — COUNTING COLLISION INTERACTIONS
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FORMER VAIRA'STUDY: — 26 DIEFERENIT-VESSEL TYPES

BREORMER VTRA STUDY ™

~

- —
f UPDATED, V.TRA STUDY\

VESSEL TYPE

TUGTOWBARGE

BARGE TYPE
OILBARGE
TUGNOTOW
BULKCARGOBARGE
CHEMICALBARGE
CONTAINERBARGE
DERRICKBARGE
UNLADENBARGE
LOG_BARGE

WOODCHIPBARGE j

© GWU — VCU 2012

VESSEL TYPE
TUGTOWBARGE
ATB
ITB
OILBARGE
TUGNOTOW
BULKCARGOBARGE

CHEMICALBARGE
CONTAINERBARGE
DERRICKBARGE
UNLADENBARGE
LOG_BARGE
WOODCHIPBARGE

38



200SVAOSSTOATASANITH BREAKIDOWN OF TUG M/ THHSTIOWY

Study Area: 100.0% of PTE - 100.0% of TA - DF 1.0

BULKCARRIER E

| ousarcE |f 3 10.8%

_BULKCARGOBARGE | L7 0 o T T =
| TUGTOWBARGE

NAVYVESSEL
__ OWTANKER ||
UNLADENBARGE |
CONTAINERSHIP
USCOASTGUARD
WOODCHIPBARGE
VEHICLECARRIER
PASSENGERSHIP
OTHERSPECIALCARGO
FISHINGFACTORY
LOG_BARGE
CONTAINERBARGE
ATB

Vessel Type

ITR
TUGNOTOW
CHEMICALCARRIER
OTHERSPECIFICSERV
SUPPLYOFFSHORE
DECKSHIPCARGO
ROROCARGOSHIP
REFRIGERATEDCARGO
ROROCARGOCONTSHIP
CHEMICALBARGE
LIQGASCARRIER
DERRICKBARGE
UNKNOWN

0% 2% 4% 6% 8% 10% 12% 14% 16%

% 0f 100.0% of PTE




FORMER VITRA STUDY: — OILL BARGE TRAEEIC DENSITY

Traffic Density =
Tug Tow Barge Traffic:

OIL BARGES ONLY




FORMER VIRA STUDY — BULK CARGO BARGE TTRAEEIC DENSITY

Traffic Density =
Tug Tow Barge Traffic:

BULK CARGO BARGES ONLY




FORMER VIRA STUDY — UNCLASS TUGS TRAEFIC DENSITY

| | |
| 9.5 % of PTE -

5
A

T A T T T T

et

Traffic Density
Tug Tow Barge Traffic:

UNCLASSIFIED
TUG TOW BARGES




FORMER VIRA STUDY — UNLADEN BARGE TRAEFIC DENSITY

| | |
| 5.8 % of PTE -

Traffic Density
Tug Tow Barge Traffic:

UNLADEN
TUG TOW BARGES




FORMER VITRA STUDY — WOOD' CHIP BARGE TRAEEIC DENSITY

=LV el - N =
Factor x Average -
= T} -

E_)_(Rpsu[ﬁ_a:in:

b

Traffic Density
Tug Tow Barge Traffic:

WQOQD CHIP BARGES ONLY




FORMER VITRA STUDY — TUGS NO' TOW" TRAEFIC DENSITY

ETIL iR 7 Sl =
Factor x Average -
= T} -

E_)_(Rpsu[ﬁ_a:in:

4

Traffic Density
Tug Tow Barge Traffic:

TUGS NO TOW ONLY




005V TOSSOINAL PRE = 38594 0f Total TimeExnosUre

i —

Study Area: 46.6% of PTE - 100.0% of TA - DF 0.47

OILBARGE _d_f_:_f_l__bu%
BULKCARGOBARGE [ ' V22.5%
TUGTOWBARGE || ; ; J20.4%
UNLADENBARGE J_'_'_|125’/ i
WOODCHIPBARGE JI—|73/ ’
LOG_BARGE | o195 ! :
— ConTaERBARGE | Interpretation:
- ars [(Lx | 23.1% x 46.6% X 38.7% = 4.2%
B | (. | ofthe time an OILBARGE
TUGNOTOW (. is moving through
CHEMICALBARGE | 1}’-1% The VTRA Study area
DERRICKBARGE | §.0% |

10% 15%
% 0f 46.6% of PTE

20%

© GWU — VCU 2012



e . :
005\ TOSS"DATAY=—PRE = 38W.2% of Total TimesExposure

___ccni—

Study Area: 46.6% of PTE - 100.0% of TA - DF 0.47
OILBARGE 4_'_'_'__&31/
BULKCARGOBARGE | | | )22
TUGTOWBARGE | ; ; | J20.4%
UNLADENBARGE | Jizs% | - ?
WOODCHIPBARGE | ;
LOG_BARGE | a.15 ! = !
ATB J_Iz 7 in the VTRA study area it is
ITB |©§22% not classified in VTOSS data
TUGNOTOW J_|17/ E | ‘ ’
CHEMICALBARGE |-
DERRICKBARGE : '

10% 15%
% 0f 46.6% of PTE

© GWU — VCU 2012



2005 VIOSSOAYAS PTE = 38.7%0 of Total Time Exposure

A

Study Area: 100.0% of PTE - 100.0% of TA - DF 1.0

R |
T oloangs | e e 10.5% | + 10.8% :

e YY}Y}Y}Y}Y}Y}MYMYTDLD 6/ -
AUKARGOBARGE. o — — = o o — - v 2?00 !
| 5.8% | i

1.16.0%
1

| _ TUGTOWBARGE 1|

UNLADENBARGE |
CONTAINERSHIP |©
USCOASTGUARD |
WOODCHIPBARGE |,
VEHICLECARRIER |’
PASSENGERSHIP
OTHERSPECIALCARGO |,
FISHINGFACTORY |
LOG_BARGE |
CONTAINERBARGE |,
ATB ||,

Vessel Type

 1.2% |
. . 1.0% |

CHEMICALCARRIER |1/ 10.8% E E i i i E 18 90/ E
OTHERSPECIFICSERV | 2 ' , ' ' ' , . 0.
SUPPLYOFFSHORE
DECKSHIPCARGO
ROROCARGOSHIP
REFRIGERATEDCARGO
ROROCARGOCONTSHIP
CHEMICALBARGE
LIQGASCARRIER
DERRICKBARGE
UNKNOWN

Summary Interpretation:

About 18.9% x 100.0% x 38.7% = 4.2% of the
time a vessel is moving through the VTRA Study
area it is an OIL TRANSPORTING VESSEL =

% 0f 100.0% of PTE
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FORMER VIRA STUDY:— COMPLETE TRAERIC DENSITY

STRAIT OF JUAN DE FUCA

fic Density

Complete Traffic Density:

ENLARGED STUDY AREA
FOR UPDATED VIRA

APPROXIMATELY COVERS
COVERAGE AREA OF
VTOSS DATA




FORMER VIIRA'STUDY: — 38.7 % OF TOTAL TRAEFIC DENSITY

387 %o of Total _T_raffic

3

| Traffic Density Excluding:

Ferries, Fishing Vessels,
Regattas, Yachts, and
Whale Watching.

ENLARGED STUDY AREA
FOR UPDATED VTRA




FOR UPDATEDVTRA - 15 DEFINED LOCATIONS

BARAITISH COLUMBEIA [

. Sarag.
‘ /Skagn

ENLARGED STUDY AREA
APPROXIMATELY COVERS
VTOSS COVERAGE AREZ




2005 VTOSSTOATA — TRAFFIGIDENSITY BY LOCATION

- % of PTE Exposure = % of Time a PTE Vessel Travels within an Area

% Area = Relative Size of a Location compared to Study Area

e ———

| Density Risk Factor (DF) = % PTE Exposure/ %Area

DENSITY FACTOR
LOCATION ID LOCATION # GRID CELLS % AREA % PTE EXPOSURE (DF)
1 West Strait of Juan de Fuca 2857 19.6% 21.9% 1.12
2 Puget Sound South 619 4.3% 12.3% 2.88
3 Guemes Channel 127 0.9% 1.0% 1.11
4 East Strait of Juan de Fuca 2049 14.1% 16.2% 1.15
5 Georgia Strait 1424 9.8% 9.0% 0.92
6 Puget Sound North 983 6.8% 14.1% 2.08
7 Saddlebag 375 2.6% 1.7% 0.65
8 Haro Strait - Bounbary Pass 1066 7.3% 8.3% 1.13
9 Rosario Strait 307 2.1% 4.7% 2.22
10 BouyJ 1478 10.2% 5.2% 0.51
11 ATBA 1520 10.5% 0.0% 0.00
12 South of Tacoma 326 2.2% 2.7% 1.21
13 San Juan Islands 259 1.8% 0.0% 0.02
14 Saratoga/Skagit 459 3.2% 0.4% 0.13
15 Islands Trust 696 4.8% 2.6% 0.54

Total 14545 100.0% 100.0% 1.0 .,




2005 VTOSSHATA — TRAFFIGIDENSITY BY LOCATION

S

Puget Sound South

Rosario Strait

Puget Sound North

South of Tacoma

East Strait of Juan de Fuca
Haro Strait - Bounbary Pass
West Strait of Juan de Fuca

Guemes Channel

Location

Georgia Strait

il L

Saddlebag J0.65

j0.54

Islands Trust || ' ' ' ' -
i w % PTE Exposure = % Time a PTE Vessel is moving

Bouy J , . . . . |
Saratoga/Skagit |6 o.13 % Area = Relative Size of a Location compared to SA
02 .: . ! ! ! '
San Juan slands | §0.0 . Density Risk Factor (DRF) = % PTE Exposure/ % Area
ATBA |[l0.00 : : : : : :

I I 1 1 1 I 1

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
Density Factor

N

4
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FORMER VIIRA'STUDY — 38.7 % OF TOTAL TRAEFIC DENSITY

387 %o of Total _T_raffic

3

| Traffic Density Excluding:

Ferries, Fishing Vessels,
Regattas, Yachts, and
Whale Watching.

ENLARGED STUDY AREA
FOR UPDATED VTRA




FORMERNARASSIWDBY: — PTE = 38,/% OF TOTAL TIME EXRGOS.

Puget Sound South: 12.3% of PTE - 4.3% of TA - DF 2.88

BULKCARRIER |
OILBARGE |
BULKCARGOBARGE |
TUGTOWBARGE
NAVYVESSEL | 0.39
OILTANKER |1

l UNLADENBARGE |

CONTAINERSHIP |

About 80% of PTE in

Puget Sound South can

be attributed to:

Tugs, Barges ATB’s and ITB’s

USCOASTGUARD |1 0.
(__WOODCHIPBARGE |
VEHICLECARRIER |f}
PASSENGERSHIP | ]
OTHERSPECIALCARGO | 1.5%
FISHINGFACTORY hos/
LOG_BARGE
CONTAINERBARGE |
L ATB |
RESEARCHSHIP
ITB 170 %
TUGNOTOW
CHEMICALCARRIER |
OTHERSPECIFICSERV |
SUPPLYOFFSHORE |

2% ] Summary Interpretatlon-
. | About 80% x12.3% x 38.7% = 3.8%
15 . | of the time a vessel is moving through
Bo5% the VTRA Study area it is a TUG,
e o BARGE, ATB or ITB moving in the
orocancocontsie 40.1% PUGET SOUND SOUTH

Vessel Type

ROROCARGOCONTSHIP
0.1%

LIQGASCARRIER |1[0.0%
DERRICKBARGE |0[0.0%
UNKNOWN |110.0%

0% 5% 10% 15% 20% 25% 30%

% of 12.3% of PTE




FORWVIERSWARASSIBY. — PTE =.38,/% OF TOTAL TIME EXROS.

Rosario Strait: 4.7% of PTE - 2.1% of TA - DF 2.22

OILBARGE |I
BULKCARGOBARGE |,
TUGTOWBARGE

NAVYVESSEL I | |
OILTANKER || : 19.7% : ' ' '
e . . — = . About 80% of PTE in
CONTAINERSHIP |%0.0% : : ' : : ] )
OASTGUARD |19 0.7% ! ! ! ! ! Rosario Strait can

WOODCHIPBARGE |,

VEHICLECARRIER | J 0.5% | | ' ' : ' be attributed to:
PASSENGERSHIP 1 1 0.9% i : E E i i TUgS, BargeS, ATB,S

OTHERSPECIALCARGO |/ 0.3%

FISHINGFACTORY | E E i i and ITB’s

LOG_BARGE

CONTAINERBARGE

N Lo Summary Interpretation:

RESEARCHSHIP |

TUGNOTcI)Tvz 1.2%5 7 AbOllt 800/0 X 4‘.70/0 X 38.70/0 - 1.50/0 Of

CHEMICALCARRIER

oTHERSPECIICSERY | i the time a vessel is moving through

SUPPLYOFFSHORE |/

DECKSHIPCARGO ' the VTRA Study daread it iS d TUG;

ROROCARGOSHIP
corocarcocontsme Joo% | BARGE, ATB or ITB moving in the
CHEMICALBARGE

ok {007 ROSARIO STRAIT

]
(=)
)
=
et
]
[72)
8
-

DERRICKBARGE
UNKNOWN

8% 10% 12% 14%

% of 4.7% of PTE




FORWVIERSWARASSIBY. — PTE =.38,/% OF TOTAL TIME EXROS.

Rosario Strait: 4.7% of PTE - 2.1% of TA - DF 2.22

BULKCARGOBARGE |
TUGTOWBARGE
NAV)

0, ANKER

UNLADENBARGE » : . . E At least 30% of PTE In

CONTAINERSHIP |} 0.

USCOASTGUARD |, ! ! E ! E Rosario Strait can
WOODCHIPBARGE |, ' 2

.7% .
VEHICLECARRIER ! : ' ' ' be attributed to:
ol b | | ; 5 ; An Qil Transporting Vessel

OTHERSPECIALCARGO :
FISHINGFACTORY | ) 3.3%
LOG_BARGE T 2.7%

QONTAILN

e o Summary Interpretation:
e =i~ | About 30% X 4.7% x 38.7% = 0.6% of

CHEMICALCARRIER |£°F 0.4%

omespecricsery [190.2% | the time a vessel is moving through

SUPPLYOFFSHORE |40.1%

e Moo | the VTRA Study area it is an OIL
conooncotomane Toow | TRANSPORTING VESSEL in
CHEMICALBARGE |I[0.0%

ROSARIO STRAIT

]
(=)
)
=
et
]
[72)
8
-

DERRICKBARGE |0[0.0%
UNKNOWN |110.0%

0% % % % 8% 10% 12% 14%

% of 4.7% of PTE




Vessel Type

'- ) P) A . ) O.. . A I.

Haro Strait - Bounbary Pass: 8.3% of PTE - 7.3% of TA - DF 1.13

KCARRIER E = = = . = 139.0%

OILBARGE |1 0.4% : H ; ; H ; |

BULKCARGOBARGE |1, ) 5.8% E E E E i E 39.0%
TUGTOWBARGE 9:4% ! : : : :
NAVYVESSEL |() 0.3% ' ' : ' ' | |
OILTANKER 3.0% | ' ' ' ' : :
NLADENBAR E 8.4%f : | " : |
CONTAINERSHIP |f 180% | 8.09%0 : E E i E
USCOASTGUARD |/ 0.4% ! ! ! ! ! ! !
WOODCHIPBARGE | 0.2% ! ' ! ! ' ! !
VEHICLECARRIER 75.6% ' : : H : :
PASSENGERSHIP 97.8% . : : N I :
OTHERSPECIALCARGO | . 7.1% E i i E i i
FISHINGFACTORY | ! 0.5% ' ' : ' ! : '
LOG_BARGE 0.6% : ! ! ! ! ! !
CONTAINERBARGE |10.1% ' ' | ' ' ' :
ate |1)0.4% ] : | : ; : :
RESEARCHSHIP | 0.3% : " : : N : :
e 1|0.0% : " : ; " : :
TuGNoTow |/|0.0% E E i E | i !
CHEMICALCARRIER |70 1.5% : | : : ' : |
OTHERSPECIFICSERV |1} 0.2% ' ' : ' ' | |
SUPPLYOFFSHORE |' 7 0.5% ' ' ' ' ' : :
DECKSHIPCARGO |4 0.1% I ' I ; ' I |
ROROCARGOSHIP |10.1% E E E ! E i !
REFRIGERATEDCARGO |10.1% ! ! ! ! ! : !
ROROCARGOCONTSHIP |#0.1% ' ! ' ' ! ' '
CHEMICALBARGE |/|0.0% : ' : : | : :
LIQGASCARRIER |/[0.0% : H : : | I :
DERRICKBARGE |[0|0.0% : N : : N : :
UNKNOWN [110.0% : : ,: : : ,: :

0% 5% 10% 15% 20% 25% 30% 35% 40%

% of 8.3% of PTE




FORWVIERSWARASSIBY. — PTE =.38,/% OF TOTAL TIME EXROS.

.
San Juan Islands: 0.03% of PTE - 1.8% of TA - DF 0.02

BULKCARRIER |/|0.0%
OILBARGE [/|0.0%
BULKCARGOBARGE [
TUGTOWBARGE
NAVYVESSEL |![0.0%
OILTANKER |/|0.0%
UNLADENBARGE
CONTAINERSHIP |1[0.0%
USCOASTGUARD |[0.0%
WOODCHIPBARGE |
VEHICLECARRIER |!|0.0%
PASSENGERSHIP |1|0.0%
OTHERSPECIALCARGO |f|0.0%
FISHINGFACTORY |/|0.0%
LOG_BARGE
CONTAINERBARGE ]
ATB |/|0.0%
RESEARCHSHIP |/|0.0%
ire |1[0.0%
TuGNoTOW |I[0.0%
CHEMICALCARRIER |0|0.0%
OTHERSPECIFICSERV |/|0.0%
SUPPLYOFFSHORE |/|0.0%
DECKSHIPCARGO |/|0.0%
ROROCARGOSHIP |1[0.0%
REFRIGERATEDCARGO |/|0.0%
ROROCARGOCONTSHIP |0[0.0%
CHEMICALBARGE |/|0.0%
LIQGASCARRIER |![0.0%
DERRICKBARGE |/|0.0%
UNKNOWN |010.0%

0% 15%

% 0of 0.03% of PTE
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FORMER VITRA STUDY — GATEWAY: TRAEFIC MODELLING

Equidistant in time Arrivals
at 240 Arrivals per Year

L]

TR A T T T T

|
=

PUGET SOUND

FORMER VTRA STUDY —
INBOUND GATEWAY ROUTE




FORMER VITRA STUDY — GATEWAY: TRAEFIC MODELLING

N

Leave after 12 hours

- T R NIRRT NIRRT R

No incoming traffic Leave
through Rosario

T R

Yes iIncoming traffic
Leave through Haro

FORMER VTRA STUDY —
INBOUND GATEWAY ROUTES
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UPDATED VITRA STUDY — GATEWAY: TRAEFIC MODELLING

_E

Random N tlme arnvals at
450 Arrivals per Year?

-.p.-....“...

S Arnvals Eqwdlstant in time at
i3 450 Arnvals per Year?

FORMER VTRA STUDY —
INBOUND GATEWAY ROUTE

L|m|ted Dock
Capauty? |

Add Inbound Route
Through Haro Strait?

D o e o ST IR s o . SR )7 _I:
What percentage at
Each |nbound Route’?

24 5
T R ¢ e R TR R ATV s I il

Slow down in WSFJ or
ESFJ in case of
Outbound Traffic though
Rosario or Haro?




UPDATED VITRA STUDY — GATEWAY: TRAEFIC MODELLING

Leave after 12 hours?
RN

What percentage through
- Leave through Rosarlo?

through Rosarlo

! ) R 1 V0 VL0 U B
Yes Incoming trafflc
Leave through Haro

FORMER VIRA STUDY - |
INBOUND GATEWAY ROUTES |

© GWU—VCU 2014 .




UPDATED VITRA STUDY — GATEWAY: TRAEFIC MODELLING

Leave after 12 hours?
RN

What percentage through
: Leave through Haro’P

through Haro

i R Tt
Yes Incoming trafflc
. Leave through Rosario

FORMER VIRA STUDY - |
INBOUND GATEWAY ROUTES |
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UPDATED VTRA'STUDY — FUTURE SCENARIO MODELLING

P

pressures/changes on updated VTRA Study area:

T

dermorgan Dipeline It Is currently ant|C|pated that this traffic

nnsist aof & mAately 250 “on anc|ts per

& AND OTHER ONES???

RO Reflnerv The TESORO Reflnery (and other reflnerles) plans

FOR EACH CHANGE

-Ti:.t_- e

— = ASSUMPTIONS ARE NEEDED
| FOR SIMULATION :

IMPLEMENTATION
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UPDATED VIIRA'STUDY = STAKEHOLDER PROCESS

i a (., V
OBSE RVALIE
- TO KICKOFF
= THE STAKEHOLDER

E-""

= PROCESS/DISCUSSION
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.

SOME OBVIOUS (?) OBSERVA]

-

'

—
JLS—

/orldisnot Average,....... .
- Neither is a Maritime
T 'I}__*_f'sjportation System (MTS).

i __.,.r_- %
'-5. e
T .:-_—.

~ Different Vessels go to

—
-
. — =
— . 'II-.-\_ -

-
'—* -

e
- —
—--"'

:-_;I'_.' ~ Different Locations.

—

Each Location has a
Different Traffic profile.



S SOME=00D FOR THOUGH g

:&ﬂ eping everything the same
Mhen Traffic Increases
,\{13' ncreases unless Mitigated.

_ There IS no Guarantee that
— '_ Risk Increases due to Traffic
-~ Increases can be Fully Mitigated.



-~
RISKOMANAGEMENT

—

e — e —— -

—

-

Design a Risk Management Plan
- By Location.

e -
e o i
- T .

f 'L:.| .|.-I_' o P

= Ts_fdoes not typically disappear

_-..-FE- gt

—= hen mitigated locally but migrates.

_-"_

~ —



BNOKSMANAGEMENT CHALIENGE -

Risk Mitigation at one Location
@ught not results in an Increase
;'_fisk elsewhere that is larger.

aced with inevitable (?) traffic

L
D

_ | j' = Increases how can one
Manage Risk Increases that
Cannot be mitigated?

] 1.||.|'
-|-||'| ;;-.



R S ANAGEMENT CHALLENGE
— _—

EVENLY DISTRIBUTE FUTURE RISK?

eRallow for Risk Increases in Locations
J"IJE: ‘currently have low risk of spills
conerl ed to those that are already higher?

R

_-—l' "

= EQUITABLE DISTRIBUTION OF FUTURE RISK?

“Allow for each location to have a
similar percentage increase in Risk?.
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