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EXECUTIVE SUMMARY 

The British Columbia Ministry of Environment commissioned Nuka Research 
and Planning Group, LLC to prepare this report. The report is the second 
volume of the three-volume West Coast Spill Response Study. Volume 1 
describes the current marine spill prevention and response system and Volume 
3 describes one vision of the key features of a world-class system and suggests 
opportunities to enhance the system on the west coast of Canada.  

This volume describes the general ports and operating areas that characterize 
western Canada’s marine waters, analyzes vessel traffic movements along the 
coast of BC for the 2011-2012 calendar years, and estimates vessel traffic 
volume as well as the quantities of petroleum transported as cargo and fuel.  
Finally, potential future changes in this vessel traffic are tentatively 
forecasted.  

This report is the first such extensive analysis of vessel traffic performed for 
this area. It compiles three different sources of Automatic Identification System 
(AIS) data for the area, including satellite AIS, and brings in information on 
barge movements (not included in AIS data) based on data from the Canadian 
Coast Guard and key informant interviews. With AIS data, we were able to 
examine vessel movements instead of just port calls, thereby including vessels 
moving through the area to or from US ports in Alaska and, more significantly, 
Washington.  

The movement of vessels with AIS transponders was compiled for six passage 
lines that essentially frame the BC coast. Key information was then collected 
for each vessel to ensure accuracy and allow us to analyze the specific vessel 
type, size, age, flag state, and other information for more than 54,000 vessel 
tracks across those passage lines over the two-year period. 

The vast majority of vessel transits (78%) occur in southern BC through the 
Strait of Juan de Fuca at the Neah Bay and Point Roberts passage lines. This 
percentage is somewhat shaped by the fact that there is a high percentage of 
overlap between these two lines.  

From 2011 to 2012, the volume of traffic across all passage lines increased by 
approximately 17%. These numbers are not necessarily indicative of longer-
term trends, as they portray only two years of data. However, the increases in 
transits in 2012 compared to 2011 were most dramatic for Dixon Entrance, 
Alaska Inside Passage, and North Georgia Strait (though the latter may be 
related to improved AIS data collection, not necessarily an actual increase in 
transits). 

An estimated 110 million m3 of petroleum per year move across the six passage 
lines used for this study in vessels other than tank barges, again primarily in 
the south.  Persistent oil carried as bunker fuel (primarily in cargo ships) 



REPORT TO THE British Columbia Ministry of Environment  

4 July 19, 2013 

accounts for about 42 million m3 per year.  About 38 million m3 of the total per 
year is persistent oil cargo, primarily Alaska North Slope crude oil being 
shipped to the refineries in Washington.  About 25 million m3 per year of non-
persistent oil is carried as cargo in tank vessels. Overall, the worse case spill 
from a single vessel would be the loss of 210,000m3 of crude oil from a tanker 
recorded as crossing the Neah Bay passage line en route to the US. 

Additionally, the best estimate of oil moved by tank barge is 48 million m3 
(including only outbound movements to account for the fact that barges are not 
always full) but this estimate is very rough compared to the estimates above 
which were derived from the AIS data. It also cannot be broken out by passage 
line.  

While the overall vessel traffic is forecasted to remain much higher in the 
Vancouver area than farther north on the coast, the greatest changes could be 
seen based on potential traffic going in and out of Prince Rupert, Stewart, and 
Kitimat (again, depending on which projects go forward and which projects are 
proposed in the future which are not considered here). For example, tanker 
traffic in the south could more than double, while in the north it could go from 
being negligible to around 200 transits per year. 

While Volume 1 of the West Coast Spill Response Study described the spill 
prevention and response system in place for the west coast of Canada today, 
this volume provides context for the vessel traffic for which that system is in 
place. Even taken together, the three volumes of the West Coast Spill Response 
Study do not constitute a risk assessment, but the information, particularly in 
this Volume 2, could be used to inform a future risk assessment that considers 
not only vessel traffic but the potential for different types of accidents and the 
potential consequences of a marine oil spill. 
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WEST COAST  
OIL SPILL RESPONSE STUDY,  
VOLUME 2:  
Vessel Traffic Analysis 
 

REPORT TO British Columbia Ministry of Environment 

July 19, 2013 

1. INTRODUCTION 

This report was developed by Nuka Research and Planning Group, LLC (Nuka 
Research) for the British Columbia (BC) Ministry of Environment (Ministry). 
The Ministry commissioned this Vessel Traffic Analysis to assess current and 
anticipated future vessel traffic levels along the west coast of Canada and 
estimate the amount and type of petroleum products transported. 

1.1 Purpose  

As the volume of shipping through British Columbia (BC) has increased, and 
with several major marine transportation projects proposed for BC ports, the 
BC government has a strong interest in understanding the risks associated 
with increased shipping and ensuring a world class oil spill preparedness and 
response regime is in place.  The Ministry of Environment (Ministry) 
commissioned Nuka Research to conduct three complementary reports to 
inform their efforts: 

• Volume 1: An assessment of the existing spill prevention and response 
regime in place for the west coast of Canada;  

• Volume 2: A Vessel Traffic Analysis that assesses the current and 
projected levels of shipping on the west coast of Canada; and 

• Volume 3: A recommendation regarding the constituents of a world-class 
oil spill prevention and response system commensurate with present 
and future oil spill risks from marine vessels. 

The three studies together form the West Coast Spill Response Study.  This 
report is Volume 2, the Vessel Traffic Analysis. The purpose of this report is to 
provide the BC government with an analysis of vessel traffic and associated oil 
movements along the west coast of Canada. The objectives of this report are to: 
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• Characterize the existing vessel fleet and movements along Canada’s 
west coast. 

• Estimate the quantities of petroleum being moved as cargo and fuel oil. 

• Forecast potential growth or changes to vessel traffic density and 
movements over the next 15 years. 

The results of this analysis will inform the government about the threat of 
spills from current and projected future shipping activities, and will help 
ensure that the marine oil spill prevention, preparedness and response regime 
is scaled to existing and potential future vessel traffic levels.1  

1.2 Scope 

This study analyzes vessel traffic movements along the coast of BC for the 
2011-2012 calendar years, and estimates vessel traffic volume as well as the 
quantities of petroleum transported as cargo and fuel.  

The analysis considers vessels calling at Canada’s west coast ports as well as 
vessels passing through the territorial sea (out to 12 nm from coastline).  The 
quantitative analysis focuses on vessels operating within the territorial sea.  

The analysis focuses on vessels carrying oil as cargo, and larger vessels 
carrying oil as fuel, because these vessels have the potential to spill larger 
quantities of oil. This analysis also estimates a range of projected changes to 
vessel traffic along the BC coast over the next 15 years2 based on proposed and 
pending new shipping and port development projects in Western Canada and 
the US. 

1.3 Report Organization and Contents 

Following this introduction, Section 2 provides a brief overview of the vessels, 
ports, and operating environment on Canada’s west coast. Section 3 describes 
the methodology and data sources used for the analysis of vessel traffic in 2011 
and 2012 in Section 4. Section 5 provides estimates of the volumes of petroleum 
being moved along the coast as cargo or fuel. Section 6 forecasts vessel traffic in 
the next 15 years based on information available today about approved and 
proposed projects. A concluding discussion is presented in Section 7. 

 

  

                                                   
1 This is not a risk assessment. Vessel traffic is one part of overall marine oil spill risk, and the data and 
analysis in this report could be used to support future comprehensive risk assessments. 
2 Nuka Research initially set out to forecast vessel traffic increases in 20 years, but the information became 
exceedingly sparse, since even the projects currently being proposed (i.e., not yet approved) are slated for 
implementation in the next five or 10 years. This is discussed further in Section 6. 
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2. BACKGROUND 

2.1  Vessel Types  

The analysis focuses on vessels carrying oil as cargo (tankers and tank barges) 
regardless of size, and large vessels (>400 gross tons) carrying oil as fuel, 
including cargo vessels, ferries, fishing vessels, government ships, and cruise 
ships.  Some vessels under 400 gross tons (GT), primarily tugs, fishing vessels, 
and unknown vessels over 20m in length, are also included.  For the most part, 
vessels less than 20m in length are excluded from this analysis, though many 
tugs and a few fishing vessels smaller than this size are included.3  

There are many ways to classify or categorize vessels.  The vessel types used in 
this analysis are listed in Table 2.1, following the conventions used by the 
Canadian Coast Guard (CCG) in their Marine Communications and Traffic 
Services (MCTS) database.4 (Appendix A lists the tanker and cargo vessel 
classes, and their characteristics, in more detail. 5) 

Table 2.1.  Types of vessels included in this analysis 

VESSEL 
TYPE 

INCLUDED VESSELS DESCRIPTION 

Tanker 
<50,000 
DWT 

Products Tanker 
Crude/Oil Products Tanker 
Chemical/Products Tanker 
Crude Oil Tanker 
Replenishment tanker 
 

Tankers in both size tiers include both crude oil and 
crude oil/product tankers, which may carry either 
petroleum products, petroleum-based chemicals, or 
non-petroleum chemicals. For the purpose of this 
analysis, we assumed that chemical/product tankers 
were carrying petroleum product unless they were 
Chemical Tankers (see below). Tankers under 50,000 
DWT are also referred to as coastwise tankers.  The 
largest tankers in operation worldwide exceed 320,000 
DWT.  See Appendix A for description of common 
tanker classes.  

Tanker 
>50,000 
DWT 

                                                   
3 Smaller vessels (<20 m) do still impact overall vessel traffic risks, particularly in areas of high traffic 
density or where smaller vessels may cross major shipping lanes.  A comprehensive marine vessel risk 
assessment should include some consideration for smaller vessels in the overall risk picture, but based on 
the data sources analyzed for this study, such vessels were not included.   
4 The vessel type conventions used in this analysis are consistent with those used by the CCG in the MCTS 
database. The MCTS vessel types uses fewer categories than IHS, and is therefore less descriptive.  For 
example, MCTS includes multiple vessels in the “cargo – general” category, while IHS data breaks cargo 
ships into several subcategories, such as vehicle carriers and refrigerated cargo ship. 
5 It is important to distinguish between DWT and GT, as both measurements are used in this study.  
Deadweight tonnage (DWT) is the measure of how much weight a ship is carrying or can safely carry.  It is 
the sum of the weights of cargo, fuel, fresh water, ballast, provisions, passengers, and crew.  Gross 
tonnage (GT) is a measurement of a ship's overall internal volume.  Gross tonnage is calculated based on 
"the molded volume of all enclosed spaces of the ship" using a formula established by international 
convention. 
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VESSEL 
TYPE 

INCLUDED VESSELS DESCRIPTION 

Chemical 
Tanker 

Chemical/Products Tanker Carry chemicals in bulk. Note that this category likely 
overlaps with the chemical/products tankers. We 
included this category to be consistent with MCTS 
ship-typing.  We assumed that these vessels were not 
carrying petroleum and did not count their cargo 
volumes in our totals. 

LPG/LNG 
Carrier 

LNG Tanker 
LPG Tanker 

Carry liquid petroleum gas (LPG) or liquid natural gas 
(LNG).  The cargoes of these vessels were not counted 
in our totals. 

Cargo - Bulk Bulk Carrier 
Bulk Carrier, Self-discharging 
Ore carrier 
Woodchip carrier 

Carry cargoes such as coal, grain, wood products, and 
cement in bulk. 

Cargo - 
General 

General cargo ship  
Heavy load carrier 
Heavy load carrier semi-
submersible 
Livestock carrier 
Open hatch cargo ship 
Rail vehicles carrier 
Refrigerated cargo ship 
Replenishment dry cargo 
vessel 
Ro-Ro cargo ship 

Also referred to as “break-bulk” vessels, carry a broad 
range of cargo types.   

Container Container ship (fully cellular) 
Container ship with Ro-Ro 

Carry truck- or rail-sized containers of cargo. 

Government Buoy Tender 
Fishery Patrol vessel 
Fishery Research vessel 
Icebreaker 
Logistics Vessel (Naval Ro-
Ro) 
Military Ship 
Patrol Vessel 
Research survey vessel 
Sail training ship 

Includes military and research vessels.  Government 
vessels are excluded from mandatory AIS 
requirements, therefore vessel movement data may 
be incomplete.  Tend to utilize AIS when transiting 
nearshore, for safety/collision avoidance. 

Fishing Fish carrier 
Trawler 
Fish processing ship 
Fishing vessel 

 Commercial fishing and fish processing vessels. 

Passenger 
Vessel 

Passenger/cruise ship Non-ferry vessels, including cruise ships of various 
sizes. 
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VESSEL 
TYPE 

INCLUDED VESSELS DESCRIPTION 

Other 
Vessels 
>20m 

Cable layer 
Dredge ship 
Drilling ship 
Landing craft 
Pollution control vessel  
Supply ship 
Yacht 
Sailing yacht 

Primarily recreational vessels, also includes other 
types. 

  

Ferry Passenger ship 
Passenger/Ro-Ro ship 
(vehicles) 

Passenger-only as well as passenger and vehicle 
ferries. 

Tug Tug (General) 
Pusher tug 
Articulated Pusher tug 
 

AIS provides data about tug movements, but does not 
include any information about whether the tug has a 
vessel in tow, nor about the contents, size, or 
characteristics of towed barges.  Section 4.2.10 
discusses barge traffic. 

 

2.2 Operating Environment 

BC has over 27,000km of coastline, including the shorelines of the 
approximately 6,000 islands along its coast.   Along both mainland and island 
coasts, the shorelines are indented by numerous inlets, bays, and fjords.  A 
coastal mountain range with peaks up to 3,048m runs the length of the BC 
coast.  The hydrography is similar to the topography, with the continuation of 
steep inclines and narrow gorges below sea level resulting in a system of 
narrow straits and deep soundings.  (NGIA, 2011) 

The Pacific maritime climate is characterized by moderate air temperatures, 
variable winds, and frequent violent storms during fall and winter.  Summer 
months are typically driest, with the heaviest precipitation in the fall. (ASL, 
2010)  A map of the operating areas and discussion of key navigational features 
is provided in Appendix B. 
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2.3 Ports 

Canadian National Marine Policy recognizes three levels of ports: Port 
Authorities, regional/local ports, and remote ports.6  BC has four Port 
Authorities: Prince Rupert, Metro Vancouver, Nanaimo, and Port Alberni. 7  
The ports of Prince Rupert, Metro Vancouver (formerly Vancouver/Fraser 
River), Kitimat and Stewart are currently connected to the continental rail and 
highway system.  Several other BC ports handle moderate to high levels of 
freight and passenger vessel traffic, as shown in Figure 2.1 and described in 
Table 2.2.  

 

Figure 2.1  Map of BC ports included in this analysis 

                                                   
6 Section 7 of the Canada Marine Act. 
7 http://www.tc.gc.ca/eng/programs/ports-canadaportauthorities-2884.htm 
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Table 2.2  Major BC ports 

PORT FEATURES FACILITIES CARGOES AND 
ACTIVITIES 

PORT OR 
HARBOR 

AUTHORITY8 

Stewart Most northerly ice-free 
port in BC.  129 – 144km 
to Pacific via Portland 
Canal.  Potential future 
expansion planned. 

Bulk Terminal 
Barge Terminal 

Cargoes include mining 
materials, ore, logs. 

None 

Prince 
Rupert 

Shortest trade route with 
Asia.  One of deepest ice-
free ports worldwide.  Rail 
and road access.  Access 
to Pacific through Dixon 
Entrance.  Expansions are 
ongoing. 

Container 
Terminal 
Cruise Terminal 
Bulk Terminals 
Anchorages 
Ferry Terminal 

Current container 
capacity 750,000 
twenty-foot equivalent 
units (TEU)s/year; cruise 
ship activity declining; 
ferries; Cargoes include 
containers, wood pellets, 
potash, liquid wax, logs, 
general cargo, grain, and 
coal.  Several expansion 
plans are proposed or 
underway (see Section 
6.1). 

Prince Rupert 
Port 
Authority* 

Kitimat Access Pacific via Douglas 
Channel, through Hecate 
Strait, then north through 
Dixon Entrance or south.  
Several proposed 
expansion and 
development projects. 

Aluminum 
smelter 
Methanol/ 
Condensate 
Terminal 

Cargoes include 
aluminum products, bulk 
alumina, liquid pitch, 
coke, fluoride.  
Methanol/condensate 
terminal may be 
converted to LNG.  
Several other project 
proposals (see Section 
6) proposed. 

None, private 
port 

Port 
Hardy 

Located on northeast coast 
of Vancouver Island.  
Access Pacific via Queen 
Charlotte Strait.  Regional 
center for BC Ferries. 

Ferry Terminal 
Bulk Terminal 
 

Cargoes include 
construction aggregates. 

District of 
Port Hardy 

Nanaimo 

Located on the east coast 
of Vancouver Island, it is 
the island’s major 
commercial port.  Access 
Pacific via Strait of 
Georgia. 

Port Authority 
Wharf 
Cruise Terminal 
Cargo Terminal 

Cruise and ferry 
passengers.  Cargoes 
include general cargo, 
forest products, pulp, 
lumber. 

Nanaimo Port 
Authority* 

Port 
Alberni 

Located on west coast of 
Vancouver Island.  Direct 
access Pacific via Alberni 
Inlet. 

Cargo Terminal Ferry passengers, high 
fishing vessel activity.  
Cargoes include lumber 
and paper. 

Port Alberni 
Port 
Authority* 

                                                   
8 Asterisk (*) indicates federally recognized port authority. 
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PORT FEATURES FACILITIES CARGOES AND 
ACTIVITIES 

PORT OR 
HARBOR 

AUTHORITY8 

Port 
Alice 

Located on west coast of 
Vancouver Island.  Direct 
access to Pacific. 

Pulp Terminal Primary cargo handled is 
wood pulp. 

Village of Port 
Alice 

Port 
Metro 
Van-
couver 

Sheltered, ice-free, 
deepwater port.  Largest, 
most active port in 
Canada.  Access Pacific 
Ocean via the Strait of 
Juan de Fuca and the Haro 
Strait (along U.S. – 
Canada border), through 
Strait of Georgia and 
Burrard Inlet (entirely in 
Canada), or for non-
excluded vessels via Inside 
Passage.  Harbor extends 
from Indian Arm and Port 
Moody to Burrard Inlet, 
English Bay, the Fraser 
River, and Roberts Bank.  
Rail and road access. 

Approximately 
30 terminals, 
most in English 
Bay/Burrard 
Inlet.   

Bulk Terminals 
Cruise Terminal 
Oil Terminals 
Chemical 
Terminals 
Breakbulk 
Terminals 
Container 
Terminals 

Can handle over 2.5 
million TEUs/year; cruise 
ships; ferries; cargoes 
include liquid petroleum, 
automobiles, breakbulk 
(forest products, 
machinery, steel), grain, 
wood chips, coal, 
sulphur, potash, 
persistent and non-
persistent liquid 
petroleum, chemicals.  
Several proposed new 
and expansion projects 
(See Section 6).    

Port Metro 
Vancouver 
Port 
Authority* 

Victoria Located on southern tip of 
Vancouver Island.  
Consists of an Outer 
Harbor used by deep-draft 
vessels, Inner Harbor used 
by coastal, industrial and 
recreational vessels, and 
Upper Harbor used by 
coastal and industrial 
vessels. 

Ferry Terminal 

Cruise Terminal, 
also handles 
tugs, navy 
vessels, supply 
vessels, and 
break-bulk cargo 

Passenger terminal, 
break-bulk cargo, 
significant recreational 
vessel activity.  

Greater 
Victoria 
Harbour 
Authority 

 

2.2 Navigation Routes and Vessel Activity 

The BC coast has been characterized as the “Gateway to the Pacific.”  BC ports 
and waterways provide a major shipping corridor between Asia and North 
America.  As part of the Asia Pacific Gateway and Corridor Initiative (APGCI),9 
the government of Canada and the private sector have invested more than $13 
billion in infrastructure and development projects to improve the supply chain 
and foster expansion (BC Chamber of Shipping, 2011).   Statistics Canada 
reports that international cargo handling at Canadian ports increased in 2011, 
due to increases in outbound shipping to Asia.  (StatCan, 2011) 

Vessel activity on Canada’s west coast includes both international shipping 
traffic and local transits between BC ports by vessels including recreational 

                                                   
9 http://www.asiapacificgateway.gc.ca/  
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and fishing vessels, ferries, cruise ships, tankers, tugs and barges, and freight 
vessels. Ships engaged in international trade call on BC ports, bound to or from 
destinations including the US and several Asian nations.  Vessels traveling the 
North Pacific Great Circle Route between Asia and North America’s Pacific 
ports, will pass near the west coasts of Vancouver Island and Haida Gwaii, 
even if traveling to or from US ports.  In addition, the Strait of Juan de Fuca 
has heavy traffic traveling to and from both Canada and the US. 

There are major coastal shipping routes along the BC coast. Mariners operating 
in Canadian Pacific waters may encounter a range of operating environments, 
from open ocean to sheltered inland waterways.  Some vessels in transit along 
the coastline may alter routes based on weather and sea conditions, while 
others, such as ferries, will follow stricter routes.  Larger commercial vessels 
tend to follow major shipping lanes and are subject to mandatory traffic 
schemes, particularly in the approaches to the Port of Vancouver.  There are 
areas of the BC coast where laden oil tankers are restricted from operating.10  
Figure 2.2 shows major coastal and international shipping routes and 
restricted navigation areas along the BC coast.   

Some vessel operations are seasonal, while others occur year-round.  Cruise 
ships operate primarily from May to September.  Recreational vessels (pleasure 
craft) are also much more active during the summer.  Ferries run year-round, 
but their schedules are typically reduced during winter months.  Fishing vessel 
activity is generally linked to fishery openings, which vary by species and gear 
type.  Commercial traffic is more consistent year-round.  Overall, vessel traffic 
volumes are highest in BC during the summer, due to heightened passenger 
and recreational vessel movements. 

While most BC shipping routes have sufficient water depth to allow passage by 
deep draft ships, channel width does impact navigation in several regions along 
the BC coast.  Narrows are typically considered to be higher-risk navigational 
areas, because of limited maneuvering space. There are navigation restrictions 
(tanker exclusion) and call-in requirements in the Inner Passage between 
Vancouver Island and the mainland, but this route is still heavily traveled both 
by local traffic and by US commercial and fishing vessels traveling between the 
continental US and Alaska.  In Port Metro Vancouver, there are movement 
restrictions through the Second Narrows including operational periods that 
restrict certain vessels to transits during slack tide, navigational channel 
clearances, speed restrictions, visibility limits, communications procedures, 
escort tugs, pilotage, traffic schemes, and other requirements. (Port Metro 
Vancouver, 2010)  

                                                   
10 Through a Transport Canada policy, tankers over 40,000 DWT are prevented from using the southern 
portion of the Inner Passage, specifically the Johnstone Strait and Discovery Passage.  Instead, they are 
directed to the outside route for north/south transits.  (TC, 2013a)  Laden oil tankers traveling along the BC 
coast but not calling on a Canadian port generally adhere to a voluntary tanker exclusion zone that keeps 
them 50nm or farther offshore. See description of Tanker Exclusion Zone: http://www.ccg-
gcc.gc.ca/e0003909  
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Figure 2.3  Major coastal and international shipping routes (not for navigational purposes)  
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3. METHODOLOGY 

This report presents a quantitative analysis of vessel passage line data 
compiled from several commercial sources.  Estimated petroleum volumes 
(cargo and fuel) are calculated by applying a series of assumptions to known 
vessel characteristics. Vessel traffic projections were developed based on 
published project proposals and environmental review documents. 

3.1 Data Sources and Limitations 

There are many available methods to measure vessel traffic activity.  These 
include port statistics, days-at-sea estimates, and analyzing vessel track lines 
(routes).  This report uses track line data to estimate the number of times 
vessels cross a set of six passage lines developed for BC waterways. This 
information is used to estimate and compare vessel movements across specific 
passage lines to characterize the traffic through major coastal transit routes.   

3.1.1 AIS Data  

Automatic Identification System (AIS) data11 was compiled from three vendors 
and used as the primary source for this analysis. 12  AIS receivers compile the 
signals transmitted from the vessel to various sources, typically at an interval 
of seconds, communicating information about the vessel and its position (Figure 
3.1).  A simple algorithm is used to develop a vessel track for each vessel based 
on its position signals.  For this analysis, vessel tracks crossing a passage line 
were captured and analyzed.  AIS data can be used to monitor vessel 
movements in real time or compiled for analysis.  There are a number of 
websites and applications that allow for the real-time monitoring of vessel 
traffic movements, which provide a snapshot of vessel activity at a given 
location and point in time (Figure 3.1).   

While the snapshot of a given waterway communicates some sense of typical 
activity levels, AIS data compiled over a series of months or years creates a 
more comprehensive pictures of the vessel movements typical to the area.  To 
estimate the aggregated volume and type of vessel traffic operating along the 
BC coastline, a two-year historical dataset of AIS vessel passage lines (2011-
2012) were compiled and analyzed.   

                                                   
11 AIS is an automated tracking system used on ships and by Vessel Traffic Services (VTS) for identifying 
and locating vessels by electronically exchanging data with other nearby ships and VTS stations.  The 
International Maritime Organization's (IMO) International Convention for the Safety of Life at Sea (SOLAS) 
require AIS to be fitted aboard the following vessels: those weighing 300 gross tons or more, all tank ships, 
self-propelled vessels of 19.8m (65 feet) or more in length, those engaged in commercial service, most 
towing vessels, dredges, and certain classes of passenger vessels. 
12 While AIS data is compiled for the entire BC coast by the CCG Marine Communications and Traffic 
Services (MCTS), this dataset was not available for raw analysis for this report. The CCG provided 
composite data, which is described in Section 3.4.1.  
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Figure 3.1.  Example of AIS screen shot (Port Metro Vancouver region, 9:00am PT May 22, 2013) 

3.1.2 Passage Lines 

Passage lines were used as a method to compile and compare vessel movements 
through different waterways.  For this analysis, six passage lines (Figure 3.2) 
were used to capture vessel traffic movements throughout the region.  For each 
vessel crossing the specified passage line during the study period (January 
2011 – December 2012), AIS provides a set of data including a date and time 
stamp, the vessel’s name and specifications, the type of cargo carried, the 
navigational status (underway, anchored, etc.), the vessel speed and heading, 
and its intended destination.  Some AIS data are automatically generated by 
the AIS transponder/receiver (e.g. location, speed, heading), while other data 
require manual input by the operator (e.g. destination, cargo, vessel type).  As 
discussed in Section 3.1.3, the quality of manually inputted AIS data varies 
considerably. 

The use of passage lines as a methodology provides an opportunity to examine 
vessel traffic that may be passing through Canadian waters, but not 
necessarily calling on Canadian ports.  This type of vessel activity is relevant to 
understanding oil spill risks, as a spill from such vessels has the potential to 
impact Canadian waters and shorelines regardless of the vessel’s origination or 
destination port.  
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Figure 3.2.  Passage line locations  

3.1.3 Limitations of AIS Data 

Nuka Research obtained AIS data for the selected passage lines from three 
sources: 

• Marine Exchange of Puget Sound (shore-based): Neah Bay, Point 
Roberts, and North Georgia Strait 13 

                                                   
13 See: http://www.marexps.com/  
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• Alaska Marine Exchange (shore-based): Alaska Inside Passage and 
Dixon Entrance14   

• ExactEarth (satellite): Queen Charlotte Sound15 (There are no shore-
based AIS vendors with data for vessels traveling through this area. )  

The passage line data obtained from the two Marine Exchanges were much 
easier to process than the satellite AIS data, because of the way the two types 
of data are generated: while both sources of data show a vessel’s location at 
certain intervals, the AIS data from shore-based station is near-constant (as 
long as the vessel is within range of a shore-based AIS receiver16), while the 
data from the satellite AIS is only collected when the satellite is overhead 
(intervals between satellites vary and can be as long as 17 hours, however most 
intervals are less than 9 hours). Therefore, while the shore-based AIS datasets 
provided a near certain indication of a vessel crossing a passage line, an 
algorithm was applied to the satellite data to extrapolate the time and location 
of each vessel’s passage of the passage line, based on the vessel’s track compiled 
from satellite received data, on the west side of Queen Charlotte Sound. 17 

Overall, AIS records have some commonly recognized limitations (Perez et al., 
2009) that apply to their use in this analysis. As described in this section, we 
have taken steps to fill in the information missing from the original AIS 
datasets. General gaps in AIS datasets include: 

• Some data is missing or incorrect. AIS data from all three sources 
had significant gaps and errors, primarily misidentification or incorrect 
classification of vessels.  Manually inputted data fields often contain 
errors for the vessel type, its cargo, and its destination.   

• Barges are not included. As mentioned, while tugs have AIS 
receivers, barges do not, and the AIS data does not indicate whether a 
tug has a barge in tow or, if so, what type of cargo the barge carries. The 
use of a separate data set for barges means that estimates of movement 
of oil cargo by barge is missing. 

• Government and military vessels may not be included. These 
vessels have AIS transponders but are not required to use them, so AIS 
data on these vessel types is typically incomplete.18   

                                                   
14 See: http://www.mxak.org/  
15 See: http://www.exactearth.com/  
16 As discussed in Section 4.1.1, the receiver coverage for the North Georgia Strait passage line was limited 
during 2011, which likely impacted the quality of the data.   
17 A quality assurance check was performed by using GIS to plot a subset of the tracks that crossed the 
passage line and comparing those with plots of the non-crossing track lines. 
18 A significant number of government vessels were included in the AIS data, most likely because these 
vessels are more likely to turn their AIS transponders on while transiting high traffic coastal routes.  
However, the AIS data for government vessels was incomplete for all records, and required manual look-up 
to identify vessels. 
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• Smaller vessels are not equipped with AIS. While some small 
vessels choose to have AIS, they are not required to by the International 
Maritime Organization and so are significantly under-represented in 
AIS data. 

Even the most complete AIS dataset will not tell the full story, as this data 
source does not include information such as fuel quantities or cargo 
volumes. (See discussion in Section 3.2). 

3.1.4 Barges and Data 

Barges operating along the BC coast can be broken into two broad categories: 
oil barges and freight barges.  While nearly all tugs have AIS, the barges they 
tow do not.  AIS data do not indicate whether a tug was towing a barge, and if 
it was, whether the barge carried oil or dry cargo. Therefore, oil tank barge 
activity was estimated from input provided by tank barge operators and 2010-
2011 Marine Communications and Traffic Services (MCTS) statistics compiled 
by Canadian Coast Guard (CCG).  Freight barge traffic was determined from 
published schedules. 

3.2 Vessel Characterization 

Because the raw AIS data did not provide sufficient information about the 
vessel characteristics for this study, two steps were taken to obtain more 
information about the vessels operating in Canada’s west coast waters: 

1. Purchasing ship registry data based on each vessel’s Maritime Mobile 
Security Identity (MMSI) number.19  This included 50 data fields, such 
as gross tonnage, deadweight tonnage, flag state, year built, fuel 
capacity, and cargo capacity. (See Table 3.1.).   

2. Looking up individual vessels through online databases such as 
www.vesseltracker.com, www.marinetraffic.com, and 
www.shipspotting.com based on MMSI or International Maritime 
Organization (IMO) number. This was done for vessels that were not 
included in the ships registry, or were identified inaccurately in the 
ship’s registry.  

The ship registry data served to correct or fill in information gaps for about 
80% of the vessels in the AIS output, but a detailed quality review of the ship 
registry data showed there were still gaps and inaccuracies, leaving a subset of 
vessels for which additional research was needed.20  Vessel records that were 
missing or inaccurate in the ship’s registry data were supplemented by 
manually researching each vessel based on its MMSI number or IMO number, 

                                                   
19 IHS Fairplay. 
20 Errors and inaccuracies noted in the ship registry dataset included small vessels identified as using 
residual fuels, and sister vessels with identical tonnage and dimensions listed with substantially different 
fuel capacities. 
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using several online search tools.21  While this additional level of vessel typing 
was very time-intensive, it yielded information on some large vessels that 
would otherwise have been left out or characterized as “unknown,” including a 
nuclear-powered aircraft carrier, large tankers and bulk carriers, and dozens of 
military ships.   Vessel type was characterized based on the system used by the 
CCG MCTS (see discussion in Section 2.1). 

Table 3.1 Major data fields compiled for all vessels included in passage line analysis 

CATEGORY DATA FIELDS 

Basic Vessel 
Identification 
Information 

Ship name 

 
Flag country MMSI and IMO 

identifiers 
Call sign 

Vessel Type & 
Age 

Ship type 
(AIS) 

MCTS ship 
type 

IHS ship type Year built (and age) 

Vessel Size Gross tonnage Deadweight 
tonnage  

Length Width/Beam Draught 

Fuel and Cargo 
Capacity 

Non-persistent 
fuel capacity  

Persistent fuel 
capacity  

Non-persistent 
cargo capacity  

Persistent cargo capacity  

Other Capacity Passenger 
capacity 

Container capacity (TEU) 

Location-
related 

Latitude Longitude Passage line Time/date 

Navigation  Direction Destination 
and heading 

Rate of turn Speed over 
ground 

Course over 
ground 

Other Cargo 

 

The final dataset contained over 54,000 rows and 50 columns of data, 
representing every vessel transit across one of the six passage lines for a two-
year period. The dataset consisted of roughly 54,100 passage line transits. Of 
these, there were 45,200 transits (or 84%) that had vessel fuel data, or for 
which plausible fuel estimates could be developed. The remaining 8,900 
transits were either vessels of little significance, such as yachts or small fishing 
vessels, for which plausible estimates could not be formed.)  

3.  Fuel Storage and Oil Cargo Calculations 

Most of the vessel records procured through the ship registry database did not 
contain values for the total fuel capacity (including both primary and secondary 
fuels22) and oil cargo capacities. Two methods were explored to predict primary 
and secondary fuel volumes and oil cargo based on the information available.  
The best and most readily replicable method was linear regression: across all 
MCTS vessel types, gross tonnage was the best predictor of the amount of 

                                                   
21 These included http://www.shipspotting.com/, http://www.marinetraffic.com/ais/, 
http://www.itu.int/online/mms/mars/ship_search.sh, and http://www.vesseltracker.com/app  
22 Secondary fuels are typically smaller volumes of non-persistent fuels carried by vessels that run on 
persistent fuels.  Primary fuels are used for vessel propulsion, and secondary fuels run ancillary systems. 
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petroleum likely to be on board (primary and secondary fuel capacity, plus oil 
cargo capacity for tankers). Overall, this method worked well to predict tanker 
oil cargo volume (which is closely tied to the size of the vessel), and also very 
well for predicting primary fuel capacity. The method did not work as well to 
predict secondary fuel capacity, but this was considered to be acceptable as 
these volumes are typically much smaller. Tables D.7 and D.8 in Appendix D 
summarize the variability associated with linear regression models used to 
predict fuel capacity and oil cargo capacity (where appropriate) for all vessel 
types.23 Where linear regression was considered unacceptable, averages from 
know vessels of the same vessel type of similar size were used to develop 
estimates of fuel capacity.   

Because vessels do not operate with full tanks at all times, and tankers are not 
always laden, we used percentages of the total estimated fuel and oil cargo 
capacity when estimating how much oil is being moved across the passage 
lines. For oil transported as fuel, total vessel capacity amounts were adjusted to 
75% of maximum capacity.  For oil transported as cargo, total volume estimates 
were adjusted to 50% of maximum capacity, on the assumption that 
approximately half of the tanker transits across the passage lines will be in 
ballast.  Both of these adjustments are based on professional judgment, but 
provide a rational approach to avoid overestimating petroleum volumes.  

3.4 Review of Other Sources of Vessel Traffic and Movement Data  

The master collated dataset described in Section 3.1 was the primary source for 
the analysis presented in this report.  However, several other data sources were 
reviewed and, where appropriate, discussed in this report to provide additional 
context to this analysis. 

 3.4.1 Canadian Coast Guard Vessel Traffic Services Data 

The Canadian Coast Guard’s (CCG) Marine Communications and Traffic 
Services (MCTS) provides Vessel Traffic Services (VTS) to vessels operating in 
Canadian waters, as described in Volume 1. Through the VTS, the MCTS 
monitors vessel traffic and compiles vessel transit data using a variety of vessel 
monitoring and reporting technologies, including AIS.    

The CCG MCTS provided data for 2010-2012 vessel movements, which include 
port visits and vessel movements into and out of MCTS regions.  This data was 
provided in summary, rather than raw.  The CCG MCTS data is the primary 
source of information on barge movements, as AIS transponders do not cover 
barge movements. 

MCTS data is comprised of dynamic AIS data synced to static Vessel Traffic 
Management data to provide global picture of vessel movements for a given 
area. MCTS uses this data to provide vessel traffic advisories as well as 

                                                   
23 Overall, we estimated the primary fuel capacity for 37% of unique vessels and secondary fuel capacity for 
57% of unique vessels. 
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statistical summary of vessel movements. While vessel types are broken down 
by category there is no indication of cargo volumes. MCTS dynamic movement 
data is not available for comparison to raw AIS data. 

Since the raw MCTS data was not available for use in this study, it is difficult 
to estimate how much more accurate MCTS data is than raw AIS data, or how 
the master dataset developed for this analysis would align with the MCTS 
data.  The MCTS data does not include a calculation of fuel or oil cargo 
volumes. 

3.4.2 Vessel Schedules, Operator Interviews, and Other Studies 

Certain types of vessels, primarily ferries and cruise ships, follow published, 
pre-established schedules.  Schedules for the BC Ferries and Alaska Marine 
Highway System, as well as several major cruise ship operators, were compiled 
and reviewed against passage line data.    

Barge operators, marine pilots, and CCG personnel were interviewed to provide 
additional context and anecdotal information that was used to develop the 
discussion of vessel movements, particularly tug and barge activities.  Port 
authorities were also interviewed regarding vessel calls and projected future 
vessel operations.   

Other published studies and datasets were also reviewed and are referenced 
throughout this report.   

3.5 Future Vessel Traffic Projections 

Information about planned and proposed projects that may impact vessel traffic 
movements was compiled from a range of sources, including federal and 
provincial Environmental Assessment documentation, project proposal 
documents, National Energy Board (NEB) project applications, proponent 
websites, and input from Ministries within the BC government.24   

Future vessel traffic activities were estimated based on a detailed review of 
new projects that have been proposed or initiated at various BC ports.  To the 
extent possible, we estimated the number of vessel transits per year associated 
with each new project using the project proponent’s firsthand estimates 
whenever possible.  In some cases, vessel traffic volumes had to be extrapolated 
based on applying typical vessel capacities to predicted cargo volumes.  
Projected vessel traffic numbers were used to estimate port calls, and the 
potential changes to passage line data is discussed qualitatively but is not 
estimated because of limited data on vessel routing.   

 

 
                                                   

24 Some of the information collected through this process was deemed proprietary and not suitable for 
publication, in which case it was excluded from this report.  



   WEST COAST SPILL RESPONSE STUDY, VOLUME 2:  Vessel Traffic Analysis 

July 19, 2013 25 

 

4. VESSEL TRAFFIC ANALYSIS (2011 – 2012) 

This section presents the results of our analysis for 2011 and 2012. These two 
years are intended to serve as a baseline, or snapshot” of the vessel traffic 
during one point in time which can be compared to similar, future analyses. 
There were some changes in vessel traffic between the two years, which we 
present in the data and describe in the text. However, the differences between 
these two years should not be assumed to represent any kind of sustained 
trend; more years of vessel data would be needed for this type of analysis. 

4.1 Passage Line Activity 

4.1.1 Total Transits  

Table 4.1 and Figure 4.1 summarizes all vessel (>400 GT) transits for the six 
passage lines (Figure 3.2) for 2011 and 2012.  A total of 54,117 vessel transits 
were recorded for the chosen passage lines during the two-year period: 24,932 
in 2011 and 29,185 in 2012.  Additional detail about vessel movements by sub-
type is shown in Table C.1 (Appendix C). 

Table 4.1  Total vessel transits by vessel type for six passage lines, 2011 and 2012 

PASSAGE 
LINE 

DIXON 
ENTRANCE 

ALASKA 
INSIDE 

PASSAGE 

NEAH BAY NORTH 
GEORGIA 
STRAIT 

POINT 
ROBERTS 

QUEEN 
CHARLOTTE 

SOUND 

YEAR 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 

Cargo - Bulk  117 199 30  34  3,112 2,958 5  9  2,413 2,432 228  223  

Cargo - 
General   23  40  18  27 1,498 1,633 63  84 1,193 1,338  60  61 

Chemical 
Tanker      

21 4 
  

18 2     

Container 55 80 
  

2,313 2,181 
  

1,581 1,632  148  181 

Ferry       315  368 5 2 19  28 384 273     

Fishing 13 48  114  434 1,004 972 91  216 317 326  209  217 

Government  3  10 24 41 285 290 42 159 529 722  58  34 

LPG/LNG 
Carrier      

4 8 
    

    

Other > 20m  3 4 26 108 302 301 16 67 169 214  36  25 

Passenger 
Vessels   63  83  351  407 401 486 26  144  126  111  210  249 

Tanker 
<50,000 
DWT 

3 2 
  

586 614 
  

272 296  24  8 

Tanker 
>50,000 
DWT     

557 586 
  

75 116  3   

Tugs 6 30 476 953 832 1,034 1,001 2,874 2,746 2,846  126  114 

Unknown 2 
 

71 16 9 68 14 63 86 82  2  18 

Total 288 496 1,425 2,388 10,929 11,137 1,277 3,644 9,909 10,390 1,104 1,130 
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Figure 4.1.  Total vessel transits by passage line, vessel type, and year (2011 and 2012)  

 

4.1.2 Composition of Vessel Traffic by Passage Line 

Figure 4.2 provides context for the comparative volume of traffic across each 
passage line for the two-year period.  Figure 4.3 shows the composition of vessel 
traffic for each passage line for the two years (2011-2012) combined, displaying 
the variation in the types and amounts of vessel traffic transiting each area.  It 
is important to note that while the pie charts are all the same size in this 
figure, they represent different total numbers of vessel transits.  
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Figure 4.2 Map showing the number and percentage of transits at each of the six passage lines  
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Figure 4.3 Vessel traffic composition by passage line, 2011-2012 (combined) 

 

The vast majority of vessel transits (78%) occur in southern BC through the 
Strait of Juan de Fuca at the Neah Bay and Point Roberts passage lines. This 
percentage is somewhat shaped by the fact that there is a high percentage of 
overlap between these two lines. Almost all of the deep draft vessels transiting 
into or out of Canadian waters through the southern Georgia Straits at the 
Point Roberts passage line also cross the Neah Bay passage line.  The 
remainder of the vessels crossing the Neah Bay passage line are almost all 
headed to US ports in the state of Washington. Still, each of these passage lines 
sees more than 10,000 transits per year. 

The Point Roberts passage line is most often transited by tugs (25.5%), bulk 
cargo (23.9%), containerships (15.8%), and general cargo (12.5%).  As noted, 
some of the tugs are transiting through BC on the inside passage.  About 380 
tankers per year cross this passage line; most of them are less than 50,000 
DWT. Almost all of the deep draft ships are trading in the Port Metro 
Vancouver. 

The Neah Bay passage at the entrance to the Strait of Juan de Fuca sees a very 
high diversity of vessel types.  The most common vessel types are:  bulk cargo 
(27.5%), containerships (20.4%), and general cargo (14.2%).  The largest 
number of tankers is accounted for at this passage line with about 1,100 
transits per year.  Most of these tank ships are trading at the refineries near 
Cherry Point Washington and about 50% of them are over 50,000 DWT.  
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About 13% of the vessel transits occurred in central BC through Queen 
Charlotte Sound or North Georgia Strait.  About 1,100 vessels per year moved 
in/out of Queen Charlotte Sound to the Gulf of Alaska across the Queen 
Charlotte Sound passage line.  This traffic was dominated by passenger vessels 
(20.5%), bulk cargo (20.2%), fishing (19.1%), and containerships (14.7%).  The 
passenger vessels (cruise ships) and fishing vessels were mostly transiting to 
and from Alaska ports and the bulk cargo and containerships were transiting 
from Prince Rupert to the south.  About 17 tankers per year crossed the Queen 
Charlotte Sound passage line. 

About 2,500 vessels per year transited to/from central BC in the inside waters 
across the North Georgia Strait passage line. This traffic is composed almost 
entirely of tugs (78.7%) transiting through the inside passage of Canada.  Most 
trade locally, but almost half are transiting through northern BC into the 
Alaska Inside Passage.  Tankers are prohibited in these waters. 

Less than 10% of the total vessel transits occurred at the northern BC passage 
lines. Vessel movements into and out of northern BC through Dixon Entrance 
and into the Alaska Inside Passage show big differences in both number and 
vessel type.  Traffic in this area consists of some vessels calling at northern BC 
ports, many vessels transiting through to the Canadian Inside Passage to the 
Alaska Inside Passage, and a few vessels transiting through the Canadian 
Inside Passage to through Dixon Entrance into the Gulf of Alaska.  Almost 
2,000 vessels per year transit from BC into the Alaska Inside Passage, and the 
majority are either tugs (37.4%), passenger vessels (19.9%), ferries (17.2%), or 
fishing vessels.  Tugs, ferries, fishing vessels, and cruise ships crossing this line 
are traveling to/from Alaska ports. 

In comparison, only about 400 vessels transit between BC and the Gulf of 
Alaska through Dixon Entrance each year: the majority of these are bulk cargo 
(40.3%), passenger vessels (18.6%), and containerships (17.2%). Bulk cargo and 
containerships crossing this line are trading in Prince Rupert.  
Passenger/cruise ships passing this line are headed to/from Alaska 
destinations.  

4.1.3 Comparison of 2011 and 2012 vessel movements 

From 2011 to 2012, the volume of traffic across all passage lines increased by 
approximately 17%. Figure 4.4 shows the changes in vessel traffic across all 
passage lines between 2011 and 2012 based on the number of vessel transits 
recorded. These numbers are not necessarily indicative of longer-term trends, 
as they portray only two years of data. 
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Figure 4.4 Changes in the number of vessel transits across all passage lines between 2011 and 2012 
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The increases in transits 2012 compared to 2011 were most dramatic for Dixon 
Entrance, Alaska Inside Passage, and North Georgia Strait25.  

Figure 4.5 compares vessel traffic by vessel type across the two high-volume 
passage lines (Neah Bay and Point Roberts) for the two years studied.  Neah 
Bay had the highest number of total transits, with 10,929 in 2011 and 11,137 in 
2012 (see Table 4.1).  While the total number of vessels remained relatively 
constant over the two years (2012 transits 1.9% higher than 2011), there were 
notable increases in the volume of tug traffic (24%) and passenger vessels 
(21%), and moderate increases in general cargo vessels (9%) and tankers 
(approximately 5% for all types and sizes). 26  The Neah Bay passage line was 
the only one crossed by LNG/LPG carriers, and number of LNG/LPG that 
crossed the passage line doubled from 4 in 2011 to 8 in 2012.  Total vessel 
transits for bulk carriers, container ships, and fishing vessels all decreased 
slightly from 2011 to 2012.  

The Point Roberts passage line had the second highest number of total transits, 
with 9,909 in 2011 and 10,390 in 2012 (Figure 4.5).  The total number of 
transits increased slightly (4.5%) from 2011 to 2012.  While the number of large 
(>50,000 DWT) tanker transits increased slightly (8%), the number of smaller 
(<50,000 DWT) tanker transits increased by more than 50%.  Bulk cargo 
transits were virtually equal, but the number of general cargo transits 
increased by 12%.  There was a slight increase in containership and fishing 
vessel transits.   Tug activity was relatively consistent, while ferry traffic 
decreased by close to 30% and government vessel traffic increased by 36%.27  
There was a moderate increase in uncharacterized vessels over 20m in length. 

                                                   
25 It should be noted that the difference in number of vessel transiting the North Georgia Strait passage line 
can be partially explained by a change in the number and quality of the AIS ground stations monitoring this 
passage line.  
26 There was a marked decrease in the number of chemical tankers (80% fewer in 2012 than 2011); 
however, as discussed in Section 2.1, the characterization of chemical and product tankers is somewhat 
problematic, and the sharp decrease may be attributable to vessel typing inconsistences among the AIS 
and ship registry databases. The same trend was observed for chemical tanker transits across the Point 
Roberts passage line, which is the only other passage line with reported chemical tanker activity. 
27 As discussed in Section 3.1.4 data about the movement of government vessels lacks certainty because 
these vessels are not subject to the same AIS reporting requirements.  
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Figure 4.5 Comparison of total transits for HIGH VOLUME (SOUTHERN) passage lines (2011-2012) 

Figure 4.6 compares vessel traffic by vessel type across the inside passage lines 
(Alaska Inside Passage and North Georgia Strait) for the two years studied.  
Total vessel transits increased in the Alaska Inside Passage by about 68%, from 
1,425 in 2011 to 2,388 in 2012.  Tug transits doubled from 2011 to 2012, and 
fishing vessel transits nearly quadrupled.  Cargo traffic also increased, with 
50% more general cargo vessel transits and 11% more bulk cargo transits from 
2011 to 2012.  Ferry transits increased by 17% from 2011 to 2012, government 
vessel transits nearly doubled, and “other” vessel transits more than tripled.  
Passenger vessel traffic increased moderately (16%), and the number of 
unknown vessel transits sharply declined.28  There were no tanker transits and 
no containership movements across the Alaska Inside Passage line for 2011 or 
2012. 

The North Georgia Strait passage line (Figure 4.6) showed the most dramatic 
increase in vessel passages, with vessel traffic nearly tripling from 2011 (1,277 
transits) to 2012 (3,644 transits).  This dramatic increase is likely attributable, 

                                                   
28 This may be attributable at least in part to an improvement in vessel identification data for 2012. 
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at least in part, to improved AIS data collection.29  Transit data for this line is 
more reliable and accurate for 2012 than for 2011.  While the total number of 
transits increased for nearly every category of vessels, the increase is primarily 
attributed to an increase in tug activity, which increased by 187% from 2011 to 
2012, because tugs account for about 80% of the total vessel transits across this 
line.  Cargo vessel activity across the North Georgia Strait passage line also 
increased significantly, with 33% more general cargo and 80% more bulk cargo 
transits from 2011 to 2012.  Tanker traffic is prohibited from this area, and 
there were no container ships transiting the North Georgia Strait line in either 
year. 

 
Figure 4.6 Comparison of total transits for INSIDE passage lines (2011-2012)   

                                                   
29 Data for this passage line was obtained from the Puget Sound Marine Exchange.  The Marine Exchange 
confirmed that AIS coverage for this line was limited in 2011.  An additional AIS receiver was added in late 
2011, improving the quality of AIS data for this passage line from that time forward.  Therefore, some of 
the increase in movements is likely due to the fact that 2011 numbers were under-reported for areas of 
incomplete AIS coverage. 
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Figure 4.7 compares vessel traffic by vessel type across the two passage lines 
associated with northern shipping routes (Dixon Entrance and Queen Charlotte 
Sound) for the two years studied.  Dixon Entrance had the lowest overall vessel 
activity of the six passage lines for each of the two years analyzed, but like the 
Alaska Inside Passage and North Georgia Strait, it experienced a significant 
increase (72%) in total traffic from 2011 to 2012.  Tanker transits declined from 
3 to 2, all over 50,000 DWT.  Cargo vessel transits increased sharply, by 70% 
for general cargo vessels and 74% for bulk cargo vessels.  Container traffic 
through Dixon Entrance also increase by about 45% from 2011 to 2012.  
Fishing vessel traffic nearly quadrupled, government vessel movements tripled, 
and passenger vessel transits increased by 30%.  There were no ferry, small 
tanker, or chemical tanker transits across the Dixon Entrance passage line for 
2011 or 2012. 

Overall vessel movements across the Queen Charlotte Sound passage line were 
stable from 2011 to 2012, decreasing by 2%.  Cargo vessel movements were also 
stable.  However, there were significant decreases in tanker movements (67% 
decrease in small tankers and 100% decrease in large tankers).  Government 
vessel and other vessel movements also decreased (41% and 30% respectively), 
and there was a slight decrease in tug activities.   
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Figure 4.7  Comparison of total transits for NORTHERN passage lines (2011-2012)   

4.1.4 Unique (Individual) Vessels 

The vessel transits described in Section 4.1.1 include multiple trips by the same 
vessel.  This is particularly common for ferries and commercial vessels with 
established coastal trading routes and schedules.  In order to provide some 
context for the total transit data, the number of unique vessels crossing each 
line was calculated.  The number of unique vessels is relevant to spill 
prevention and safety measures such as the number of vessel inspections that 
should be conducted. When compared to total transits, it is also an indictor of 
the proportion of the transits made by vessels whose captain and crew are 
likely to be familiar with the area (though the use of marine pilots mitigates 
potential problems caused by unfamiliarity with the area). 

Table 4.2 summarizes the number of unique vessels crossing each passage line 
for 2011 and 2012.  Figure 4.8 compares the number of unique vessels to the 
total number of transits for each passage line for the two years.  Additional 
breakdown of unique vessels by sub-type is shown in Table C.2 (Appendix C). 
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Table 4.2  Number of unique vessels crossing six passage lines for each vessel type, 2011 and 2012 

PASSAGE 
LINE 

DIXON 
ENTRANCE 

ALASKA 
INSIDE 

PASSAGE 

NEAH BAY NORTH 
GEORGIA 
STRAIT 

POINT 
ROBERTS 

QUEEN 
CHARLOTTE 

SOUND 

YEAR 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 

Cargo - 
Bulk  86 142 8	   11	   1,104 1,111 3	   6	   911 939 179  165  

Cargo - 
General  	  14 	  28 	  6 	  9 401 386 	  15 	  14 321 309 34  36 

Chemical 
Tanker      

4 2 
  

4 1   
 

Container 21 29 
  

263 237 
  

208 193 36  40  

Ferry  	   	   	  7 	  6 5 2 	  6 11 21 15   
 

Fishing 13 31 	  74 	  163 197 203 	  59 	  91 161 178 76 71  

Govern-
ment 	  3 	  6 18 11 60 62 12 23 39 48 19  10 

LPG/LNG 
Carrier      

2 2 
    

    

Other > 
20m  3 4 18 59 92 122 13 37 69 86 17  12 

Passenger 
Vessels  	  10 	  11 	  35 	  43 38 40 	  12 	  27 	  36 	  46 25  21 

Tanker 
<50,000 
DWT 

2 2 
  

104 99 
  

76 67  16 6 

Tanker 
>50,000 
DWT     

97 99 
  

27 45 3    

Tugs 4 12 85 103 133 126 103 148 174 180 35  31 

Unknown 2 
 

47 11 7 27 9 29 55 41 1  14  

Total 158 265 298 416 2,507 2,518 232 386 2,102 2,148 441 406 

 

The number of unique vessels crossing each passage line followed the same 
general trend as total crossings, with the highest number of unique vessels 
crossing Neah Bay, followed by Point Roberts, for both years.  There were few 
major changes in the number of unique vessels crossing the Neah Bay line, but 
there was a considerable increase (66%) in the number of unique large tankers 
crossing the Point Roberts passage line. 
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Figure 4.8 Number of unique vessels crossing the six passage lines compared to the total number of 
transits across those lines, 2011-2012 

The number of vessels crossing both North Georgia Strait and the Alaska 
Inside Passage were nearly the same for both years, with substantial increases 
in the number of unique vessels crossing both (44% more unique vessels 
crossed the Alaska Inside Passage line in 2012 compared to 2011, 66% more for 
North Georgia Strait).  Because of the reporting bias at North Georgia Strait 
(discussed in Section 4.1.1), it is difficult to determine whether this represents 
an actual increase in the number of unique vessels operating in the area, or 
better AIS data.  However, the Inside Passage increase suggests a general 
increase in the number of unique vessels operating in the area.  Like total 
transits, the number of unique fishing vessels contributed most substantially to 
the increase in 2012 activity at the Alaska Inside Passage line. 

The Dixon Entrance passage line had the lowest number of unique vessels 
compared to other passage lines, but showed the most significant increase in 
the number of unique vessel operations from 2011 to 2012 (69%).  Cargo ship 
activity was a primary driver for this increase, with the number of unique 
general cargo ship crossings doubling, and the number of unique bulk cargo 
ships increasing by 65%.  The number of unique fishing vessels, while low 
compared to other areas, more than doubled from 2011 to 2012.  The number of 
unique container ships crossing the Dixon Entrance line increased by 33% from 
2011 to 2012. 

Like total vessel transits, the number of unique vessels crossing the Queen 
Charlotte Sound passage line remained relatively stable from 2011 to 2012, 
decreasing by 8%, despite some major changes by vessel type.  There was a 
significant reduction in the number of unique tankers across Queen Charlotte 
Sound from 2011 to 2012.  The number of unique cargo and government vessels 
also declined.  There was a sharp increase in the number of unknown vessel 
transits.  Most other values changed less than 10%. 
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4.1.5 Vessel Size  

Median size was calculated by vessel type, and is shown in Table C.3 (Appendix 
C).30  Median size (DWT) is provided for each vessel type by year and passage 
line. The median and largest size vessels of each type are discussed in Section 
4.2, by vessel type. 

4.1.6 Vessel Age 

Figure 4.9 categorizes the unique vessels in the data set (2011-2012 combined) 
based on their age ranges, broken out by tankers and non-tank vessels.31  The 
majority of vessels operating in 2011-2012 through the study area were 10 
years of age or less.  Very few ships 30 years or older are still operating in BC 
waters, although a few older ships, including tankers, cargo ships, and 
container ships, are present in the data. These are discussed in Section 4.2, by 
vessel type. 

Median vessel age was calculated and is shown in Table C.4 (Appendix C).32 
Maximum vessel age was also analyzed (Table C.5 in Appendix C).33  Median 
and high values for vessel age are discussed in Section 4.2, by vessel type. 

 
Figure 4.9 Age distribution of unique vessels 

                                                   
30 For this type of data set, the median is a more meaningful statistic than the mean or average.  It 
describes the size at which half of all vessels in the data set lie above and half below.   
31 Tank vessels include all tankers > and <50,000 DWT and chemical tankers.  Non-tank vessels include 
cargo, container, LNG carrier, ferry, and passenger vessels. 
32 For this type of data set, the median is a more meaningful statistic than the mean or average.  It 
describes the age at which half of all vessels in the data set lie above and half below.  Median age was not 
calculated when the sample size was low or the data quality uneven.   
33 Excluded fishing vessels, tugs, government vessels, other, and unknown vessels. 
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Figure 4.10 Examples of some of the older vessels operating in western Canada, 2011-2012 (Photos: 
shipspotting.com) 
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4.1.7 Vessel Flag 

Which country a vessel is flagged to is important because the flag state has a 
high level of responsibility for ensuring that the vessel meets basic 
international safety standards, particularly related to vessel structure and 
maintenance, emergency equipment, and living conditions.  As discussed in 
Volume 1, Canada also has a role to play in ensuring not only that Canadian-
flagged vessels are in compliance, but that foreign vessels calling at its ports 
are as well under Port State Control.  

As discussed in Volume 3, Canada is party to international agreements related 
to conducting Port State Control inspections and sharing data with other 
countries. The Paris Memorandum of Understanding (MOU) has classified flag 
countries based on the performance of vessels flagged to them in inspections 
around Europe and in Canada (it also relates to the number of inspections 
conducted): “white” countries are the highest performers, followed by “gray” 
and, finally, the poorest performers in “black.” A quick review of the vessel 
traffic data in this study indicates that the largest number of transits by 
foreign vessels recorded on the west coast of Canada falls into the “white” 
category (25,645, or almost half of the total transits recorded). Only 22 transits 
were recorded to be of vessels flagged to a country rated by the Paris MOU as 
“black” (11 cargo ship transits and 11 tug transits).  

This information is provided as a simplified indication of the likely safety of 
vessels (at least, whether or not they meet basic international standards); the 
flag of a country is no guarantee of the safety of an individual vessel. It should 
also be noted that because our data is based on transits, not port calls, these 
numbers cannot be compared to the number of Port State Control inspections 
conducted (again, see Volume 1). 

4.2 Activity by Vessel Type 

Figure 4.11 presents a summary of the total number of transits across all 
passage lines, combining both of the years.  Cargo vessels, container ships, and 
tugs had the highest volume of transits.   
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Figure 4.11  Total transits by vessel type for 2011 and 2012, all passage lines combined. 

4.2.1 Oil and Chemical Tankers 

Oil and chemical tankers are self-propelled tank ships that transport liquid 
petroleum, petroleum-based chemicals, and other liquid chemicals in bulk.  
Tankers transiting the BC coast range from small coastwise vessels (<50,000 
GT), which tend to carry non-persistent (refined) oil or chemicals, to very large 
crude carriers in excess of 210,000 GT.  The largest tankers currently in 
operation worldwide exceed 300,000 GT.  Large oil tankers have the potential 
to spill the largest quantity of oil of any vessel types operating, and potential 
spill sources include both cargo and fuel oils.  Most oil and chemical tankers in 
operation today are double-hulled, which offers additional protection against oil 
spillage in case of accidents.  The volume of petroleum transported by tankers 
in 2011 and 2012 is discussed in Section 5. 

The terminology used to classify tankers for this study is based on the 
classification of tankers in the MCTS.  They were classified according to the 
types of cargoes carried (chemicals, non-persistent oils, and persistent oils).  
Some tankers carry a mix of cargo types. 

• Chemical/products tankers carry petroleum products and/or 
chemicals (often petroleum-based) in bulk.  Their cargo is typically (but 
not always) non-persistent (refined) oil. 

• Crude oil/products tankers carry both persistent (crude or heavy oils) 
and non-persistent (refined) oil as bulk cargo. 

• Products tankers carry non-persistent (refined) oil products as bulk 
cargo. 

• Unknown tankers carry oil as bulk cargo, but the type of oil 
transported was unknown based on available data. 
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• Chemical tankers carry chemicals in bulk. Chemicals may be 
petroleum-based and if so, are non-persistent (refined). 

Tankers were also classified by size, using 50,000 DWT as a threshold to 
distinguish small and large tankers.  

Tankers (all types and sizes combined) made up about 6% of overall vessel 
traffic each year.  Figure 4.13 shows tanker transits by type across all passage 
lines for the two years combined.  Small tankers accounted for 57% of total 
tanker traffic in 2011 and 56% in 2012.  For the two years combined, small 
chemical/products tankers were responsible for the highest percentage of total 
tanker transits (48%), followed by large crude oil tankers (29%), and large 
crude oil/products tankers (5%).  Figure 4.13 shows an example of a small 
chemical/products tanker.  All other tanker types contributed less than 5% to 
total tanker traffic. 

 

 
Figure 4.12  Distribution of tanker traffic by type for all passage lines, 2011 and 2012 
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Figure 4.13 The small, chemical/products tanker Champion Trust. Built in 1995, this Norwegian vessel 
is 180m long and 46,166 DWT. This vessel made 6 transits across both the Neah Bay and Point Roberts 
passage lines in 2011 and 2012 (Photo: Paul Spillane, marinetraffic.com) 

 

Table 4.4 and Figure 4.14 show tanker transits by tanker type and passage line 
for both years.  Tankers crossed four of the six passage lines during 2011-2012: 
Dixon Entrance, Neah Bay, Queen Charlotte Sound, and Point Roberts.  Both 
years, the highest proportion of tanker traffic was at Neah Bay (1,164 crossings 
in 2011 and 1,203 in 2012), followed by Point Roberts. Dixon Entrance had only 
3 tanker transits in 2011 and 2 in 2012; all were small (<50,000 GT) tankers.  
There was a sharp decline in the number of tankers crossing the Queen 
Charlotte Sound passage line from 2011 to 2012. 

The Neah Bay transits include tankers transiting to and from US ports, 
therefore not all of the vessels that pass this line called at the Port of 
Vancouver.  The Point Roberts passage line, which shows 365 tanker calls in 
2011 and 413 in 2012, is a better representation of the level of tanker activity 
in the Port of Vancouver. 

 

 



REPORT TO THE British Columbia Ministry of Environment  

44 July 19, 2013 

 
Figure 4.14  Distribution of tanker traffic by passage line, 2011 and 2012 

 

Table 4.4  Total number of transits by tanker category across four passage lines, 2011-2012. 

PASSAGE LINE DIXON 
ENTRANCE 

NEAH BAY POINT 
ROBERTS 

QUEEN 
CHARLOTTE 

SOUND 

YEAR 2011 2012 2011 2012 2011 2012 2011 2012 

Tanker <50,000 DWT  

Chemical/Products  2 1 474 533 236 272 14  5  

Crude/Oil Products      7 22 5 18 5  2  

Products    1 48 11 18   1  1  

Unknown 1   57 48 13 6 4   

Total Small 
Tankers 

3 2 586 614 272 296 24 8 

Tanker>50,000 DWT 

Chemical/Products      20 33 6 10 1    

Crude Oil      395 448 18 43     

Crude/Oil Products      59 43 30 36     

Products      36 34 11 20     

Unknown     47 28 10 7 2    

Total Large 
Tankers 

  557 586 75 116 3  

Chemical Tankers     21 4 18 2     
Total Tankers All 
Types 

3 2 1164 1204 365 414 27 8 
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Figure 4.15 Number of tanker transits across four passage lines by tanker size and product carried, 
2011-2012 

 
Figure 4.16 The Future Prosperity is a 172m, 48,000DWT small oil products tanker that operated in BC 
waters during 2011-2012.  Small oil products tankers had the largest number of transits through the study 
area (1,537 total transits during 2011-2012) (Photo credit Clyde Dickens, courtesy of shipspotting.com) 
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The number of crude oil tankers crossing both the Neah Bay and Point Roberts 
passage lines increased from 2011 to 2012.  The increases were more dramatic 
for Point Roberts, where the number of small oil tankers more than tripled 
from 2011 to 2012 and the number of large tankers more than doubled.  Small 
crude oil tanker traffic across the Neah Bay line also tripled, but large oil 
tanker traffic increased by only 13%.  This suggests that proportionately, more 
of the large (>50,000 GT) oil tankers that entered the Strait of Juan de Fuca 
called on Canadian ports in 2012 than in 2011. 

There were similar discrepancies in the volume of large (>50,000 GT) versus 
small (<50,000 GT) tankers of all types crossing the Neah Bay and Point 
Roberts passage lines.  While small tanker numbers increased only modestly 
across both lines from 2011-2012 (4-5%), large tanker numbers increased by 
54% across the Point Roberts passage line, compared to 8% across the Neah 
Bay line.  This suggests an increase in the proportion of large tankers in the 
Strait of Juan de Fuca traveling to or from Canadian ports compared to US.  
Conversely, tanker traffic across the Queen Charlotte Sound passage line 
decreased from 2011 to 2012, with small tanker transits dropping by 66% and 
large tanker transits decreasing from 3 in 2011 to zero in 2012.  

Figure 4.17 shows the change from 2011 to 2012 in tanker transits by size.  The 
number of transits for tankers of all sizes (excluding chemical tankers) 
increased, with a greater increase in large tanker transits. The figure also 
shows the quantity of persistent and non-persistent oil cargo moved across all 
the passage lines in 2011 and 2012. 

 
Figure 4.17  Changes in tanker transits from 2011 to 2012 and associated increase in the quantity of 
petroleum estimated to be moved as tanker cargo in each year (both persistent and non-persistent oil). 
Note that this does not include the tankers’ own fuel. 
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Median age was calculated for large and small tankers of all known types 
transiting Neah Bay and Point Roberts (Dixon Entrance sample size was too 
low).  Median tanker ages ranged from two to 9 years old (Table C.4 in 
Appendix C).  While most of the tankers operating in BC waters are 10 or 
younger, several older tankers were identified. 

Median tanker size ranged from approximately 16,000 DWT (median value for 
small chemical tankers) to over 140,000 DWT (median value for large oil 
tankers).  The largest tankers were 193,000 DWT crude oil tankers, crossing 
the Neah Bay line in 2011 and 2012.  The largest tanker across the Point 
Roberts line was also a crude oil tanker, in excess of 116,000 DWT (2012).  The 
largest tanker through Dixon Entrance was just under 48,000 DWT, and the 
largest tanker across the Queen Charlotte Sound passage line was slightly over 
51,000 DWT.  Table C.5 (Appendix C) provides maximum vessel size for all 
types. 

4.2.2 LPG and LNG Carriers 

Liquid natural gas (LNG) and liquid petroleum gas (LPG) carriers transport 
liquefied gas in bulk.  If cargo tanks are punctured, the product gasifies, so the 
oil spill risk from these vessels is limited to the fuel oils.   

There was very limited LPG and LNG carrier activity in western Canadian 
waterways in 2011-2012.  LPG and LNG carriers made up less than 1% of total 
vessel traffic activity.  The only passage line that showed LNG/LPG carrier 
transits was Neah Bay.  The number of transits doubled from 2011 (4 total) to 
2012 (8 total).  Since there were no corresponding transits of the Point Roberts 
line, it may be inferred that these vessels called at US ports.   

Several of the proposed new projects discussed in Section 6 of this report 
involve LNG/LPG exports, many of them from northern ports.  If these projects 
proceed, this would introduce a new type of vessel traffic to areas of western 
Canada where these types of vessels do not currently operate. 

4.2.3 Cargo Ships and Container Vessels 

Vessel traffic movements for cargo vessels were divided into three categories: 
general cargo ships, bulk cargo ships, and container ships.  General cargo 
carriers transport non-containerized cargo such as wood, construction 
materials, and vehicles.  Bulk carriers transport cargo such as coal, cement or 
wood products in bulk.  Containerships carry all of their cargo in intermodal 
containers. (See Figure 4.18 for examples.) 

Both cargo ships and container vessels have the potential to carry significant 
quantities of fuel oil.   
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Figure 4.18  Examples of cargo ships and container vessels operating in BC waters 
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When their transits are combined, cargo ships and container vessels were 
responsible for the 48% of transits across the six passage lines for 2011-2012; 
tugs account for the next largest percentage of transits across all lines, with 
24%. (See Figure 4.19.) 

 
Figure 4.19 The movement of cargo – via general, bulk, or container ships – accounted for 48% of all 
transits across the six passage lines (tugs, which may have associated barge cargoes, were the second 
highest percentage of transits at 24%) 

The two passage lines associated with Vancouver traffic (Neah Bay and Point 
Richards) had the highest overall cargo ship and container vessel activity by an 
order of magnitude, representing over 95% of all cargo vessel movements across 
all passage lines both years.  The volume and proportions of bulk and general 
cargo vessels transiting both lines was consistent from 2011 to 2012 (Figure 
4.20).   
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Figure 4.20  Cargo and container vessel transits for HIGH VOLUME passage lines (Neah Bay and  
Point Roberts), 2011-2012 

The much smaller volume of cargo vessels transiting Dixon Entrance, the 
Alaska Inside Passage, North Georgia Strait, and Queen Charlotte Sound all 
showed increases in activity from 2011 to 2012 (Figure 4.21).  The most 
significant increases in cargo vessel traffic overall and by type occurred in 
Dixon Entrance, where cargo traffic rose by over 70% from 2011-2012. 

Bulk carrier transits outnumbered general carriers across all passage lines 
except North Georgia Strait, where general carriers accounted for most of the 
cargo traffic.  There were no container ship transits across the North Georgia 
Strait or Alaska Inside Passage lines. 



   WEST COAST SPILL RESPONSE STUDY, VOLUME 2:  Vessel Traffic Analysis 

July 19, 2013 51 

 
Figure 4.21  Cargo and container vessel transits for LOW VOLUME passage lines (Dixon Entrance, 
Alaska Inside Passage, North Georgia Strait, and Queen Charlotte Sound), 2011-2012 

While the median age of bulk cargo ships ranged from 5 to 11 years, general 
cargo ships tended to be older, with median age ranges from 10 to 30 years.  
Container vessel median ages were similar to bulk cargo ships, ranging from 8 
to 11 years.  This suggests that the general cargo vessel fleet is older, on 
average, than the bulk cargo and container vessels.  The oldest cargo vessel is a 
57-year old general cargo ship. 

The median size of container vessels range from approximately 66,000 to 
71,000 DWT.  Bulk carriers ranged in median size from 31,000 to 75,000 DWT, 
with the smaller bulk carriers concentrated along the Alaska Inside Passage 
line.  General cargo ships had a much smaller median size, ranging from 1,500 
DWT to 22,000 DWT.  The largest individual cargo vessel was a 388,133 DWT 
bulk cargo ship, which crossed the Neah Bay passage line in 2011.  Bulk cargo 
ships in excess of 200,000 DWT crossed Dixon Entrance, Neah Bay, and Point 
Roberts both years.  The largest general cargo ship was 179,658 DWT and 
crossed both Neah Bay and Point Roberts in 2011.  

4.2.5 Government and Military Vessels 

Government and military vessel data was more difficult to extract from the AIS 
data sets, and is probably the least reliable measurement because government 
and military vessels are exempt from the mandatory AIS requirements, so their 
use of AIS is inconsistent and somewhat unpredictable.  Many of the 
government vessels identified through this analysis were originally identified 
as “unknown” in the AIS data; subsequent research was required to determine 
their identity.  Among the government and military vessels that were identified 
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as operating in BC waters during 2011-2012 was the USS Nimitz, a 332m 
nuclear-powered aircraft carrier, which is one of the largest warships in the 
world.   

Government and military vessels accounted for less than 5% of total vessel 
transits both years.  There was a significant increase in government and 
military vessel activity from 2011 to 2012, but this may be at least partly 
attributable to a reporting bias.  The oldest vessel in the dataset was the 
HMCS Oriole, a 93 year-old sailing ship used by the Royal Canadian Navy.  

4.2.6 Fishing Vessels 

While most large and some smaller fishing vessels do carry AIS, the vessel 
transits captured in this study likely do not represent a complete picture of 
fishing vessel movements.   

Fishing vessels accounted for approximately 7% of total vessel transits each 
year.  Fishing vessels were among the oldest vessels operating, with a median 
age range of 33-39 years, and the oldest fishing vessel 76 years of age. 

While the activity of smaller fishing vessels is beyond the scope of this study, 
their movements are important to an overall understanding of risk because 
they are often concentrated by geographic region or season, and these 
concentrations may impact overall vessel casualty risks, especially the risk of 
collision. 

The oldest commercial vessel in the dataset was the Independence, a 100m-
long, US-flagged fishing vessel built in 1938. 

4.2.7 Passenger Vessels (Cruise Ships) 

Passenger vessels consist primarily of cruise ships.  Passenger vessel transits 
made up 2% of total traffic in 2011, and 5% in 2012.  Passenger vessel activity 
was highest across the Neah Bay and Alaska Inside Passage lines. 

Cruise ship traffic through western Canada includes a number of US cruise 
ships, because of a US law compelling all non-US flagged ships trading along 
the US coast to make at least one international port call along on its route.34  
Because of this, most of the Alaska cruises stop in either Vancouver or Victoria.    
Published schedules for 201335 show that cruise ships will visit Victoria 187 
times and call at Vancouver 230 times.  Cruise ships visit other BC ports 
infrequently.  In 2013, six cruise ship port calls are scheduled for Prince 
Rupert, and four port calls are scheduled for Nanaimo. 

Cruise ships traveling to and from Alaska from metropolitan Vancouver use the 

                                                   
34 The Merchant Marine Act of 1920 (P.L. 66-261), better known as the Jones Act, deals with cabotage (i.e., 
coastal shipping) and requires that all goods transported by water between US ports be carried in US-flag 
ships, constructed in the United States, owned by US citizens, and crewed by US citizens and US permanent 
residents.   
35 Cruise Line Agencies of Alaska (2013) http://www.claalaska.com/schedules.html  
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Canadian Inside Passage along the east side of Vancouver Island.  Cruise ships 
berthing in Victoria during an Alaska itinerary typically travel the west side of 
Vancouver Island and the Strait of de Fuca.   

Recent International Maritime Organization (IMO) initiatives have led to at 
least a temporary fleetwide change from persistent oils (heavy fuel oil) to non-
persistent fuel blends.36   

4.2.8 Ferries 

Ferry traffic includes both BC Ferries and Alaska Marine Highway System 
(AMHS) ferries.  Ferries traveling between Bellingham, Washington and 
Alaska use the Inner Passage but do not call at BC ports.  In 2012, and 
projected for 2013, AMHS vessels made 112 north or south transits along the 
BC Inside Passage.37 

BC Ferries maintains a fleet of 35 vessels with capacities ranging from 2100-
person, 470-vehicle carriers (Spirit of Vancouver and Spirit of British 
Columbia) to the 130-passenger, 16-vehicle carrier Nimpkish.  These vessels 
provide essential services among the islands and off-road communities 
throughout coastal BC.  The vast majority of BC ferry operations are between 
metropolitan Vancouver and Vancouver Island, with approximately 95 ferry 
crossings of southern Georgia Strait each day during the peak summer 
season.38  Because of high demand, some of the largest vessels are used on 
these routes.  

One ferry a day during the summer months (generally north and south on 
alternating days) and 2-3 ferries per week the rest of the year will transit 
Prince Rupert and Port Hardy.   In addition, ferries travel between Port Hardy 
and Mid-Coast Islands (Bella Bella) approximately once a day in the summer 
and 1-2 times a week during the rest of the season. 

There was significant ferry activity across the Point Roberts, Alaska Inside 
Passage, and North Georgia Strait passage lines for both years, averaging 
about 2.5% of total vessel transits.   

 

                                                   
36 On August 1, 2012, an IMO convention generated new requirements for use of low-sulfur fuel oil along the 
west coast of Canada and the U.S.  Ocean shippers and cruise ships operating in an Emissions Control Area 
(ECA) that extends from California to Cook Inlet, Alaska and 200 miles offshore must use fuel with no more than 
1 percent sulfur.  Bunkers must be at 0.1 percent sulfur after 2015.  Interviews with cruise ship operators 
indicate that most cruise ships operating in the Pacific Northwest currently have switched from heavy fuel oils to 
a blend of marine gas oil (MGO) and heavy to intermediate fuel oil (HFO and IFO) to meet the new 
requirements. This blended fuel has a viscosity of around 15 – 20 centistokes (CtS); traditional IFO is 180 and 
380 CtS; MGO is around 12 CtS.  However, suppliers on the North American east coast have been able to 
provide a low-sulfur IFO.  Therefore, we assume that the viscosity of large ship fuel oils used for ECA transits 
will increase as west coast suppliers improve their ability to provide heavier and less expensive low-sulfur fuel. 
37 See https://www.dot.state.ak.us/oars/  
38 See http://www.bcferries.com/  
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4.2.9 Tugs  

Tugs accounted for 21% of total vessel transits in 2011, and 27% in 2012.  
There was tug activity across all passage lines, with the highest levels at North 
Georgia Straits (2874 transits in 2012) and Port Roberts (2,846 transits in 
2012). Table 4.5 summarizes the passage line data for three tug categories. 

Table 4.5  Detailed passage line data for tugs 

4.2.10 Barges 

Barges are used to move both fuel oil and non-petroleum freight such as 
commercial good or raw materials.  

Fuel oil tank barges, whose primary role is to move refined oil products to or 
from shore side tank farms, do not operate on a set schedule.  Their movements 
are influenced by market conditions and they will often change their schedule 
to accommodate changing demand.  With the exception of local ship bunkering, 
fuel barges in British Columbia are nearly always dedicated to refined (non-
persistent oil) products, including diesel, heating oil, aviation gas, and 
gasoline.39  Table 4.6 summarizes 2011 fuel barge movement data, based on 
MCTS data.40   

For simplicity, fuel oil barge movement in British Columbia can be considered 
in four categories:  

1. Activity needed to meet domestic demand in the communities 
throughout BC.  Mainland communities can meet fuel consumption needs 
from rail, truck or pipeline deliveries.  Therefore, fuel oil tank barges 
primarily serve island communities, including Vancouver Island, and 
remote or isolated logging and industrial camps.    A significant fuel oil 
barge route is between metropolitan Vancouver and Vancouver Island 
(North Bear Point, Hatch Point, and Nanaimo).   

                                                   
39 Dispatchers tell us that crude and heavy oil are occasionally moved by barge between Anacortes, WA and 
the Chevron refinery in metro Vancouver. This represents a small percentage of the total oil moved by 
barges on the west coast of Canada. 
40 Data provided by CCG MCTS does not align with passage line data used for other vessel types in this 
study. 

PASSAGE 
LINE 

DIXON 
ENTRANCE 

ALASKA 
INSIDE 

PASSAGE 

NEAH BAY NORTH 
GEORGIA 
STRAITS 

POINT 
ROBERTS 

QUEEN 
CHARLOTTE 

SOUND 

YEAR 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 

Tugs by Type 

Tug 
(General) 

6 30 474 952 686 848 1000 2874 2550 2632 126 113 

Articulated 
Pusher Tug 

  2 1 143 184   111 94  1 

Pusher Tug     3 2 1  85 120   

Total 6 30 476 953 832 1034 1001 2874 2746 2846 126 114 
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2. Oil barge movement through the Inside Passage to and from Alaska, 
which includes two to three fuel oil barge deliveries from Seattle to 
Southeast Alaska per month.   

3. Ship bunkering for heavy, intermediate and marine diesel.  
Bunkering barges operate locally within a port. Most bunkering is in 
Victoria (cruise ships), Vancouver, and Prince Rupert. 

4. Barge traffic from Seattle and Anacortes, Washington to supply 
certain oil refineries in metro Vancouver.   

Given that domestic oil consumption is related to population growth, the tug 
and barge owner/operators believe that fuel oil barge traffic will remain fairly 
stable for the next decade. 

Table 4.6  Fuel barge movement statistics41  

TUG	  WITH	  OIL	  BARGE	   INBOUND OUTBOUND TRANSITING IN-ZONE42 

Victoria 283 288 514 45 

Vancouver 560 595 0 2,749 

Comox43 92 90 132 147 

Prince Rupert 32 34 71 136 

Freight barge activity includes both local traffic and freight barges in transit 
from the continental US to Alaska.  Most Southeast Alaska consumer 
commodities, from baseball gloves and modular homes to heavy equipment and 
industrial explosives, are provided by freight container barges towed from 
Seattle.  In 2011-2012, two companies provided the majority of US tank barge 
traffic passing through BC.44  Combined, these companies made about 370 
transits per year through the BC Inner Passage. 

A number of dry cargo freight barges use the Inside Passage to travel to and 
from Western Alaska.  This activity is difficult to estimate precisely, given that 
barges do not carry AIS.  However, assuming that most tugs traveling north or 
south through Dixon Entrance are towing a barge, we estimated freight barge 
traffic to and from Western Alaska via the Inside Passage at 130 - 150 transits 
for 2011.45  

                                                   
41 Provided by CCG MCTS. 
42 ‘In-zone’ includes local barge movement activity only. (Movement between fuel farms and ship 
bunkering, etc.)  This activity is presumed to use barges counted as inbound and outbound. 
43 Comox is 50 nautical miles northwest of Nanaimo.  CCG does not maintain a VTS at Nanaimo. 
44 In 2012 Alaska Marine Lines (AML) offered twice-weekly service and Northland Services made 
approximately 80 service runs.  In June 2013 AML purchased Northland Services with the intent of merging 
and consolidating barge service which will likely reduce annual transits between Alaska and Washington. 
45 Subtracting known Southeast Alaska tug/barge combinations from total tug transits from Prince Rupert 
MCTS in-transit data. 
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5. ESTIMATED PETROLEUM VOLUMES 

This section describes the two types of oil used to characterize petroleum 
movement through BC’s marine waters. Section 5.2 presents total petroleum 
estimates based on passage line data and then estimates for volumes 
associated with fuel oil barges. Sections 5.3 and 5.4 then provide more detail on 
the persistent and non-persistent petroleum estimates based on the passage 
line data. 

Appendix D contains data tables providing more detail on the fuel and oil cargo 
estimates. 

5.1 Oil Types 

Petroleum is carried by ships both as cargo and as fuel (bunker) for the vessel.  
It is also carried as cargo on barges. Petroleum volumes are discussed here in 
two categories: persistent and non-persistent.  Persistent oils are crude oils and 
heavy or intermediate fuel oils.  Non-persistent fuels are refined products such 
as home heating oil, gasoline, diesel fuel, and jet fuel.  In reality, there are 
many other sub-types and subcategories of petroleum products, but from an oil 
spill preparedness and response perspective, persistent and non-persistent 
represent a widely recognized approach to distinguishing oil by type.   

5.2  Total Petroleum Volumes 

We estimate that about 110 million m3 of petroleum per year move across the 
six passage lines used for this study in vessels other than tank barges.  
Persistent oil carried as bunker fuel (primarily in cargo ships) accounts for 
about 42 million m3 per year.  About 38 million m3 per year of this is persistent 
oil cargo, primarily Alaska North Slope crude oil being shipped to the refineries 
in Washington.  About 25 million m3 per year of non-persistent oil are carried 
as cargo in tank vessels.  The remaining 5 million m3 are carried as fuel in a 
wide variety of vessels.  

Our best estimate of oil moved by tank barge is 48 million m3 (including only 
outbound movements to account for the fact that barges are not always full) but 
this estimate is very rough compared to the estimates derived from the AIS 
analysis.46 It also cannot be broken out by passage line, and is thus not 
included the totals in Figure 5.1. Ninety-five percent of this would be non-
persistent oil. 

                                                   
46 The largest oil tank barges have capacities of 8,868 – 21,146m3. The very largest are articulated tug and 
barge (ATB) units.  See Table D.9 in Appendix D for the assumptions used to estimate the total volume carried 
by tank barge. 
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The Neah Bay passage line accounted for an estimated 57% of all oil moving 
across the passage lines by vessels other than tank barges (with persistent 
cargo, primarily Alaska North Slope crude oil, as the largest portion). This was 
followed by an estimated 35% moving across the Point Roberts passage line 
(with persistent fuel as the largest portion). The four low-volume passage lines 
account for 8% the total.  

 
Figure 5.1 Relative portions of overall oil movement crossing each passage line (persistent and non-
persistent oil moved as both fuel and cargo) 

5.3 Persistent Oil Estimated Based on Passage Line Data 

Persistent oils are carried as cargo primarily by large (>50,000 GT) crude oil 
tankers and as fuel oil for large cargo and container ships. Some tugs, 
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government ships,47 and some passenger ships48 also carry persistent oil, but 
account for a very small percentage of the total. 

Figure 5.2 shows the volume of persistent oil transported across all passage 
lines for each year.  Because of the significantly higher volume of all traffic, 
particularly large vessels, across the Neah Bay and Point Roberts passage 
lines, total persistent oil volumes associated with those passages was an order 
of magnitude higher than the other passage lines.  Neah Bay and Point Roberts 
were also the only two passage lines with persistent oil carried as cargo by 
tankers.   

 
Figure 5.2 Persistent oil movement (cubic meters) across all passage lines, 2011-2012 

Figure 5.3 shows the total estimated volume of persistent oil that moved across 
the Neah Bay and Point Roberts passage lines in 2011 and 2012.  We estimated 
that 56.7 million m3 of persistent oil was transported across the Neah Bay 
passage line in 2011, and 58.9 million m3 in 2012.  An estimated 17.4 million 
m3 of persistent oil crossed the Point Roberts passage line in 2011 and 20.9 
million m3 in 2012.  This suggests that approximately two-thirds of the total 

                                                   
47 Note that fuel volumes for these vessels were not estimated. 
48 See discussion of cruise ship fuels in Section 4.2.7. 



REPORT TO THE British Columbia Ministry of Environment  

60 July 19, 2013 

volume of persistent oil that passes through the shipping lanes in the Strait of 
Juan de Fuca is bound for US ports, and approximately one-third for Canadian 
ports.  

While the volume of persistent oil transported across both lines increased from 
2011 to 2012, the increase was proportionately higher for Point Roberts, 
suggesting a higher proportionate volume of persistent oil movements to and 
from Canadian.  The proportion of persistent fuel moving as cargo over the 
Point Roberts line also increased from 2011 to 2012; however, in comparing 
Point Roberts to Neah Bay, it appears that most of the large oil tanker activity 
is still related to US ports in the Strait of Juan de Fuca region. 

 
Figure 5.3 Persistent oil movement (in cubic meters) across HIGH VOLUME passage lines, 2011-2012  

Across the low volume passage lines (Dixon Entrance, the Alaska Inside 
Passage, and North Georgia Strait) the total volume of persistent oil increased 
across from 2011 to 2012 (see Figure 5.4).  Dixon Entrance had the highest 
volume of persistent oil movement of these three lower-tier lines, and was the 
only one of the three with persistent oil moved as cargo.  The total volume of 
persistent oil through Dixon Entrance was 733,000m3 for 2011 and 1.1 million 
m3 for 2012.  Volumes for the Inside Passage were just under and just over a 
half million cubic meters for 2011 and 2012, respectively.  North Georgia Strait 
showed the largest increase, from 74,500m3 in 2011 to 231,000m3 in 2012.49 

                                                   
49 A reporting bias is suspected for North Georgia Strait data from 2011 to 2012 due to the addition of AIS 
receivers. 
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Figure 5.4 Persistent oil movement across LOW VOLUME passage lines, 2011-2012 

5.4  Non-Persistent Oil Estimated Based on Passage Line Data 

Non-persistent oils are carried as cargo primarily by smaller tankers and 
barges, though the volume carried in barges is not included here. Non-
persistent oils are typically carried as secondary fuel sources on large vessels 
that are propelled by persistent oils, and as primary fuel sources for smaller 
and newer vessels, including passenger ships,50 fishing vessels, and tugs.  
Figure 5.5 presents the estimated movement of non-persistent oil across all 
passage lines. 

                                                   
50 See discussion on cruise ship fuels in Section 4.2.7. 



REPORT TO THE British Columbia Ministry of Environment  

62 July 19, 2013 

 
Figure 5.5 Non-persistent oil movement (in cubic meters) across all passage lines, 2011-2012 

The high volume passages lines for non-persistent oil are the same as for persistent oil (and 
for vessel traffic overall): Neah Bay and Point Roberts (see Figure 5.6). An estimated 20.5 
million m3 of non-persistent oil was moved across the Neah Bay passage line in 2011, 
decreasing to 19.4 million m3 in 2012. Again, the numbers for Point Roberts were much 
lower, though with a slight increase from 2011 to 2012 (7.5 million m3 in 2011 and 8.4 
million m3 in 2012). Similar to the movement of persistent oil, this indicates that much of the 
volume of non-persistent oil is passing through the Strait of Juan de Fuca to and from US 
ports. In all cases, cargo makes up the greatest portion of the non-persistent oil being 
transported. 
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Figure 5.6 Non-persistent oil movement across the high volume passage lines at Neah Bay and Point 
Roberts  

The other four passage lines (Dixon Entrance, Alaska Inside Passage, North 
Georgia Strait, and Queen Charlotte Sound) had much lower levels of non-
persistent oil being transported, due to both the smaller number of vessels 
crossing these passage lines and the fact that there was no tanker traffic in the 
Alaska Inside Passage and North Georgia Strait, and relatively little, as 
compared to the high volume passage lines, crossing the Dixon Entrance and 
Queen Charlotte Sound passage lines. In both of the latter cases, however, the 
amount of non-persistent cargo decreased from 2011 to 2012: in Dixon Entrance 
the volume of non-persistent cargo went from an estimated 48,274m3 to 
162,893m3, while at the Queen Charlotte Sound passage line the estimated 
volume went from a more striking 640,979m3 to 155,737m3. The overall 
increase in the estimated volume of non-persistent oil across the Dixon 
Entrance passage line – also seen across the Alaska Inside Passage and North 
Georgia Strait – is attributed to an increase in non-tank vessel traffic using 
non-persistent fuel. Queen Charlotte Sound showed the only decrease in non-
persistent fuel volume among all the passage lines, with the change largely 
driven by a decrease in the estimated non-persistent cargo, which dropped from 
640,979m3 to an estimated155,737m3. This data is summarized in Figure 5.7 
and shown in more detail in Tables D.4 and D.5 (Appendix D). 
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Figure 5.7 Non-persistent oil movement (in cubic meters) across four low-volume passage lines 

5.5 Worst-case Spill Volumes 

As discussed in Volume 3, world-class spill response planning anticipates 
worst-case spill scenarios, including the volume spilled (the entire vessel cargo 
and fuel) as well as the location and conditions at the time. As a rough 
estimate, based on the vessel traffic recorded, the overall worst-case spill would 
be the loss of 210,000m3 of crude oil from the largest tanker (this represents the 
known petroleum cargo capacity of that vessel).  This size spill could only occur 
on the outer coast or in the Strait of Juan de Fuca south of Point Roberts.  The 
largest petroleum cargo volume of a vessel recorded in the Georgia Straits near 
Vancouver was 127,000m3 (persistent oil in a crude tanker), and on the inside 
waters of northern and central BC it was 57,000m3 (non-persistent oil in a 
product tanker).  A spill from an ATB could exceed 25,000m3 of non-persistent 
oil. A spill of persistent oil bunkers from a large cargo ship could exceed 
12,000m3 in any area of the province. 
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6. FORECASTED VESSEL ACTIVITY 

A central driver of this study is the level of concern about the potential for 
future increases in vessel traffic due to proposed (and, in some cases, approved) 
new development among both BC and US ports whose activity drives a 
significant portion of the large vessel traffic moving through western Canadian 
waters. 

There are many ways to forecast vessel traffic, and all of them have strengths 
and weaknesses.  This section presents estimates based a review of projects 
that are currently proposed or approved, though the nature of the information 
available for each project varies widely, and new projects, not public at the time 
of this writing, could emerge at any time. Similarly, projects currently proposed 
may be changed or eliminated.  

6.1 Projected Changes Based on BC Port Development 

Nuka Research researched the port expansion projects that are anticipated to 
be associated with future increases in vessel traffic. This was done by reviewing 
federal and provincial environmental assessments, port websites, and project 
descriptions where they are available (though any omissions or errors are our 
own). Port authorities provided information directly, and provincial authorities 
reviewed the list. In many cases, information was not available on the 
estimated number of vessels associated with the project; in these cases, 
estimates were constructed, where possible, based on the predicted volume of 
petroleum or materials and vessel sizes. For about one quarter of the projects, 
there was not sufficient information to construct an estimate of the associated 
vessel traffic. 

6.1. Vancouver 

Ten projects were identified for the Port of Vancouver. Table 6.1 shows the 
potential overall new traffic associated with each potential project at the Port of 
Vancouver. Four of the projects are either completed or already in progress, 
while formal proposals have been submitted for five more. (The last project, the 
Kinder Morgan Vancouver Wharves Expansion, is under consideration but no 
formal proposals had been presented as of the end of May 2013.) 
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Table 6.1 Port of Vancouver projects associated with future vessel traffic 

PROJECT DESCRIPTION STATUS 

LARGEST 
VESSEL 
TYPE & 
SIZE51 

NEW 
TRAFFIC 
(vessels 

per year)52 
Westshore Coal 
Terminal 
Expansion53 
 

Recent (Q4 2012) completion of 
equipment upgrade that 
increased capacity from 23.5 
million tonnes/year to 33 million 
tonnes/year. 

Completed 
4th quarter 2012 
completion. 

Cargo-
bulk 
 
260,000 
DWT  

80-10054 

Deltaport 
Container 
Terminal 
Expansion55 

Improvements to the existing 
Deltaport Terminal at Roberts 
Bank in Delta. The upgrade to 
existing infrastructure would 
increase Deltaport’s container 
capacity by 600,000 TEUs, to a 
total of 2.4 million TEUs. 

In progress 
Phase 1 to be 
completed in 
2013, Phase 2 in 
2014. 

Container 
 
Up to 
largest in 
service 

35-4556 

Neptune Bulk 
Terminals Coal 
Expansion57 

Improvements to add 6 MT in 
coal handling capacity (increase 
to 18.5 MT total).  Replacement 
of shiploader and reinforcement 
of berth foundation will enhance 
ship loading. 

In progress 
Permit issued by 
PMV 2013.  
Scheduled 
completion 2015. 

Caro-bulk 
 
Size 
unspecifie
d 

52  

Richardson 
Grain Terminal 
Expansion58 

Increasing grain storage capacity 
by adding a new concrete grain 
storage facility that will hold 
80,000 MT of grains and oil 
seeds.  Target capacity of 5 
million MT per year or more for 
Vancouver by 2017. 

In progress 
Permit issued by 
PMV Vancouver 
2013.  Scheduled 
completion 2015. 

Cargo – 
bulk 
 
Panamax 

3059 

                                                   
51 See Appendix A for vessel size information. 
52 Based on estimates published by project proponent, unless otherwise noted. 
53 http://www.westshore.com/beyond.html  
54 Project materials do not project vessel traffic.  A typical Capesize cargo vessel (in the range of 180,000 
DWT) could load 120,000 metric tonnes.  Based on the project estimate of 10 million tonnes, this would 
require approximately 84 Capesize cargo ships.  If smaller ships were used, more transits would be 
required.  This is a highly speculative estimate. 
55 http://www.portmetrovancouver.com/en/projects/ongoingprojects/dtrrip/13-03-13/Project_Update_-
_March_2013.aspx 
http://www.ceaa.gc.ca/052/details-eng.cfm?pid=64535#desc  
56 The largest container ships, ULCV can carry 14,000+ TEU.  Newer, larger vessels will be able to carry 
18,000 TEU.  For the purpose of estimating vessel capacity, it was assumed that containerships with 16,000 
TEU capacity would call at the facility, which yields an estimated 38 visits per year to handle the 600,000 
TEU expansion.  The range of 35-45 was developed to account for the potential for larger or smaller 
vessels.  This estimate is highly speculative.  Note that scenario estimates provided for air quality analysis 
estimate the associated vessel traffic significantly higher, between 177-347 vessels/year. 
http://www.robertsbankterminal2.com/wp-content/uploads/DP3-Cumulative-Air-Quality-Effects-
Assessment.pdf  
57 http://www.neptuneterminals.com/wp-content/uploads/2012/04/Neptune_Information-
Summer_2012.pdf  
58 http://www.richardson.ca/news/vancouver-grain-terminal  
59 Based on presentation materials developed by the project proponent, the expansion will be put in place 
to increase cargo movements from 3 million to over 5 million MT/year, an increase of approximately 2 
million MT.  Vessel number calculated by authors based on number of Panamax vessels required to move 
that quantity of cargo (grain), assuming that each Panamax bulk carrier transports 65,000 MT.  This 
estimate is highly speculative. 
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PROJECT DESCRIPTION STATUS 

LARGEST 
VESSEL 
TYPE & 
SIZE51 

NEW 
TRAFFIC 
(vessels 

per year)52 
Kinder Morgan 
Trans Mountain 
Pipeline 
Expansion60 

Proposed project includes 
twinning the existing pipeline 
from Edmonton to Burnaby. The 
project would be contained within 
the existing right-of-way and 
includes 980 km of new pipeline 
(approximately 580 Km in BC), 
potentially 11 new pump stations 
(7 located in BC), 21 new storage 
tanks at existing facilities (4 to 
be located in Burnaby) and 3 new 
loading berths, plus one new 
utility berth at Westridge Marine 
Terminal in Burnaby. 

Proposal 
NEB application 
pending.  If 
approved, 
proposed 2017 
start of 
operations. 

Tanker > 
50,000 
DWT 
 
Aframax,
61 loaded 
to max 
90% of 
their 
capacity 

444 (408 
tankers) 

Fraser Surrey 
Docks Coal 
Facility62 

Development of a 4 million tonne 
per year coal handling facility.  
Coal to be barged to Texada 
Island for loading onto ocean 
vessels. No information available 
about size or number of cargo 
ships out of Texada Island. 

Proposal 
PMV reviewing 
application.  
Earliest operations 
2014. 

Barges 
(4,000 
tonne 
capacity) 
to Texada 
Island 
 

320 barges 
Year 1; 
640 Year 2 
onward 

Roberts Bank 
Terminal 263 

Second terminal adding 2.4 
million TEUs of container 
capacity.  Would create a 3-berth 
marine container terminal.   

Proposal 
If approved, could 
be operational by 
2024. 

Container 
 
Unknown 

140-18064 

BURNCO 
Aggregate 
Mine65 
(Howe Sound) 

Mine expected to produce 1.0 to 
1.6 million tonnes of sand and 
gravel per year for export. The 
project will include development 
of a marine barge loading facility 
at the mine site.  Barge loading 
facility would be operational 
approximately 300 days/year. 

Proposal 
EA process 
ongoing. 
Estimated mine 
life of 20-30 
years. 

Barge 
 
5,000-
6,000 
DWT  

Unknown  

                                                   
60 http://www.transmountain.com/  
61 Aframax tankers are the largest class allowed in Vancouver Harbor, loaded to no more than 90% of their 
capacity. 
62 http://www.fsd.bc.ca/_documents/detailed_project_scope.pdf  
63 http://www.robertsbankterminal2.com/ 
64 For the purpose of estimating vessel capacity, it was assumed that containerships with 16,000 TEU 
capacity would call at the facility, which yields an estimated 38 visits per year to handle the 2.4 million TEU 
expansion.  The range of 140-180 was developed to account for the potential for larger or smaller vessels. 
This estimate is highly speculative.  
65http://a100.gov.bc.ca/appsdata/epic/documents/p355/1325804255002_db0fb74987a1fcc376fad4229c3d
b253a9cdd6e5c3ab37cfa706e5f2e82d11a5.pdf  
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PROJECT DESCRIPTION STATUS 

LARGEST 
VESSEL 
TYPE & 
SIZE51 

NEW 
TRAFFIC 
(vessels 

per year)52 
Vancouver 
Airport Fuel 
Facility Marine 
Terminal66 
 

Upgrades to the marine terminal 
to accommodate fuel cargo 
shipments on a range of vessel 
types and sizes.  Construction of 
six above ground steel tanks with 
a total storage capacity of 
approximately 500,000 barrels.  
Construction of pipeline to link 
marine terminal to receiving 
facility, and facility to airport. 

Proposal  
Project 
assessment 
suspended 
February 2013.67 

20,000 
DWT 
barges, 
Panamax 
tankers 
(partially 
laden) 

26 barges 
12 tankers 

Kinder Morgan 
Vancouver 
Wharves 
Expansion 

Expansion of existing facilities to 
provide capacity for potash and 
canola exports. 

Uncertain 
No formal 
proposals 
submitted. 

Cargo 
 
Unknown 

Unknown 

 

6.1.2 Prince Rupert 

Five projects were identified for Prince Rupert. Table 6.2 shows the potential 
overall new traffic associated with each potential project there. Of these, three 
are already in progress and two are proposed. 

Table 6.2 Prince Rupert projects associated with future vessel traffic 

PROJECT DESCRIPTION STATUS 

LARGEST 
VESSEL 
TYPE & 
SIZE68 

NEW 
TRAFFIC 
(vessels 

per year)69 
Fairview 
Container 
Terminal 
Expansion, 
Phase 270 

Project will quadruple the capacity of the 
facility in 2 phases: Phase 1 to ½ million 
TEUs, Phase 2 to 2 million TEUs. The 
project will extend the wharf to 800 
metres, achieve an 18 meter (59 feet) 
minimum water depth, increase the dock 
area to 56 hectares (139 acres), and 
quadruple to eight the number of post-
panamax cranes.  

In progress  
Stage 1 
completion 
2015, Stage 
2 2020-
2025.71 

Container 
 
Panamax 

Stage 1 - 
416; Stage 
2 -62472  

                                                   
66 http://www.ceaa-acee.gc.ca/050/details-eng.cfm?evaluation=53860 
http://www.vancouverairportfuel.ca/  
67 Pending the outcome of work undertaken by the Ministry of Environment on land-based spill 
preparedness and response in determining the elements of a world-class marine spill regime Original 
proposal, if approved, was to be operational by 2012. http://www2.news.gov.bc.ca/news_releases_2009-
2013/2013ENV0016-000350.pdf  
68 See Appendix A for vessel size information. 
69 Based on estimates published by project proponent, unless otherwise noted. 
70 http://investnorthwestbc.ca/major-projects-and-investment-opportunities/map-view/prince-
rupert/fairview-terminal---phase-2 
http://www.rupertport.com/facilities/fairview  
71 Stage 2 dependent upon market forces.  Anticipated 50-year project life. 
72 Numbers reflect estimated total vessel traffic (Stage 1 - 520 vessels per year; upon completion of stage 
2, up to 728 vessels per year) less current traffic of 104 vessels per year. 
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PROJECT DESCRIPTION STATUS 

LARGEST 
VESSEL 
TYPE & 
SIZE68 

NEW 
TRAFFIC 
(vessels 

per year)69 
Ridley 
Terminals, 
Inc.  Coal 
Terminal 
Expansion73 

The existing terminal has an annual 
shipping capacity of 12 million tonnes. 
Expansion plans are currently underway 
to increase annual throughput to 25 
million tonnes.  

In progress 
Estimated 
completion 
2014. 

Cargo-bulk 
Capemax 
(also 
Handymax 
& Panamax)  

150-25074  

Pinnacle 
Westview 
Terminal 
Wood Pellet 
Project75 
(West Coast 
of Kaien 
Island) 

This state of the art terminal will be able 
to unload eight rail cars per hour, 
approximately 1,000 tonnes per hour and 
will have storage capacity for 60,000 
tonnes following the first phase. The 
terminal will provide the capacity to 
export two million tonnes of wood pellets 
annually. 

In progress 
Phase 1 
2013 (2-4 
silos), 
Completion 
2015 (7 
silos).76   
 

Cargo-bulk 
 
Panamax up 
to 75,000 
DWT 

20-25 (at 
full 
capacity) 

Pacific 
Northwest 
LNG 
Project77 
(Lelu Island) 

Progress Energy Canada Ltd. is proposing 
to construct and operate an LNG facility 
and marine terminal. The initial phase will 
have a capacity to produce 12 million 
tonnes per year. At full build out the 
facility would receive approximately 3 
Billion Cubic Feet per Day (Bcfd) of 
pipeline grade natural gas and produce 
up to 18 million tonnes per year of LNG. 
Linked to a separate proposed pipeline 
project (TransCanada). Marine terminal 
would have 2 LNG carrier berths. 

Proposal 
Estimated 
project start 
2015, 
estimated 
completion 
2018.78   
 
 

Q-flex LNG 
carriers up 
to 315m 
long with 
217,000 m3 
capacity 

Phase 1 – 
180; 

Phase 2 – 
350  

Canpotex 
Potash 
Terminal79 
(Ridley 
Island) 

Marine facility with the capacity to 
provide an annual throughput 
of approximately 12.5 million tones of red 
potash and approximately 500,000 
tonnes of white potash, a total of 13 
million tonnes per year. 

Proposal80 
If approved, 
could be 
online by 
2017. 

Cargo – 
bulk 
 
180,000 
DWT 

90-12081 

                                                   
73 http://investnorthwestbc.ca/major-projects-and-investment-opportunities/map-view/prince-
rupert/ridley-terminals-expansion  
74 According to the proponent, vessel traffic generated will be dependent on market forces and vessel size. 
This estimate is highly speculative. (Personal communication with Michelle Bryant, Ridley Terminals, April 
2013). A typical Capesize cargo vessel (in the range of 180K DWT) could load 120,000 metric tonnes.  A 
Handymax vessel could load approximately 33,000 MT. Based on the project estimate of a 13 million tonne 
expansion allocated to both sizes of vessels, 55 Capesize and 152 Handymax transits would be required. If 
more smaller ships were used, more transits would be required; if more larger ships, fewer transits.  A 
range of 150-200 vessels was generated as a very gross estimate.  This is a highly speculative estimate. 
 
75 http://www.thenorthernview.com/news/168198756.html 
http://investnorthwestbc.ca/major-projects-and-investment-opportunities/map-view/prince-
rupert/westview-pellet-terminal 
http://www.pinnaclepellet.com/images/DRAFT-Pinnacle-Screening-Report.pdf  
76 40 year estimated project life. 
77 http://www.ceaa-acee.gc.ca/050/details-eng.cfm?evaluation=80032  
http://www.ceaa-acee.gc.ca/050/documents/p80032/86105E.pdf  
78 30 year estimated project life. 
79 http://investnorthwestbc.ca/major-projects-and-investment-opportunities/map-view/prince-
rupert/Canpotex-Potash-Terminal 
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6.1.3 Kitimat 

Eight projects were identified for Kitimat. Table 6.3 shows the potential overall 
new traffic associated with each potential project there. Of these, two are 
already in five are proposed, and one is in a pre-proposal stage (there were 
press reports, but no formal proposal indicated). 

Table 6.3 Kitimat projects associated with future vessel traffic 

PROJECT DESCRIPTION STATUS 

LARGEST 
VESSEL 
TYPE & 
SIZE82 

NEW 
TRAFFIC 
(vessels 

per year)83 
Pacific Trails 
Pipeline LNG 
Terminal84 
(Bish Cove) 

Plan to build a $4.5 billion liquefaction plant 
and marine terminal (one LNG carrier berth) 
in association with the Pacific Trail Pipeline.  
Clearing and grading is ongoing at the Bish 
Cove plant site. Initially, the facility will 
produce 5 million tonnes of LNG per year 
with plans to eventually double 
capacity.  Project approved to produce up to 
10 million tones per year.   

In 
progress 
Constructi
on planned 
to begin 
2013, start 
operations 
late 
2016.85 

LNG carriers 
up to 
250,000 m3 
capacity 
m3) 

60-84  

Rio Tinto 
Alcan 
Smelter 
Modernizatio
n86 

The Kitimat Modernization Project will 
increase the smelter’s current production 
capacity by 48 per cent to approximately 
420,000 tonnes per year.  Will increase 
import of raw materials and export of 
aluminum via freight vessel. 

In 
progress 

Cargo – 
general 
 
Unknown 

2487 

LNG Canada 
Export 
Marine 
Terminal88 

Proposed construction and operation of a 
natural gas liquefaction facility and marine 
terminal for LNG export by ship. The 
proposed project would convert natural gas 
to LNG, approximately 24 million tonnes per 
year, for export to global markets.  2 LNG 
carrier berths. 

Proposal 
EA 
process.89 
Phase 1 
targeted 
completion 
2019-
2020.90   

LNG carriers 
130,000m3 
to 265,000 
m3 capacity 

170-35091 

                                                                                                                                                                      
80 Conditional approval by federal government.  Currently filing provincial permit applications. 
81 Assuming Capesize vessels with 120,000 tonne capacity, approximately 109 vessels would be needed.  
Range accounts for variability in vessel size.  This estimate is highly speculative. 
82 See Appendix A for vessel size information. 
83 Based on estimates published by project proponent, unless otherwise noted. 
84 http://investnorthwestbc.ca/major-projects-and-investment-opportunities/map-view/kitimat/kitimat-lng 
http://www.kitimatlngfacility.com/index.aspx  
http://www.ceaa.gc.ca/050/documents/14504/14504E.pdf  
85 25 year project life. 
86 http://www.kitimatworksmodernization.com/ 
87 This is derived from information on Northern Gateway website that estimates that post-modernization, 
Rio Tinto Alcan could have 2 vessels per month.  This is inclusive of current traffic, so may be inflated. 
http://www.northerngateway.ca/news-and-media/northern-gateway-blogs/marine-safety/tanker-traffic-in-
kitimat-today/ 
88 http://www.ceaa-acee.gc.ca/050/documents-eng.cfm?evaluation=80038  
http://www.ceaa-acee.gc.ca/050/documents/p80038/87576E.pdf 
89 NEB export license issued.  BC EA process ongoing. 
90 Subsequent phases would be developed based on market.  Minimum 25 year expected project life. 
91 Vessel numbers dependent on LNG carrier size and capacity. 
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PROJECT DESCRIPTION STATUS 

LARGEST 
VESSEL 
TYPE & 
SIZE82 

NEW 
TRAFFIC 
(vessels 

per year)83 
Kitimat 
Clean Oil 
Refinery92 

Refinery as proposed could process up to 
550,000 barrels per day of diluted bitumen 
to be delivered by pipeline or rail. If 
approved it would produce eight petroleum 
products, including 240,000 barrels of 
diesel/day, 100,000 barrels of gasoline/day, 
and 50,000 barrels of kerosene (aviation 
fuel)/day. The finished refinery would also 
include a natural gas cogeneration facility 
onsite to provide steam and electric power. 

Proposal  
EA 
required.93 
If 
approved, 
constructio
n could 
begin 
2014, 
facility 
online 
2020.  
 

Tanker 
 
Unspecified 
sizes 

9094 

 

Enbridge 
Northern 
Gateway 
Pipelines95 

The proposed project includes two 1,172 km 
pipelines, located in the same right of way, 
running from near Edmonton to Kitimat. 
Approximately 670 km of the route would 
be in BC.  One pipeline would carry 
condensate diluted oil for export offshore to 
Asian and North American Markets and the 
other line would carry imported condensate 
to Alberta.  The proposed project also 
includes 10 pump stations (7 situated in 
BC), a new marine terminal at Kitimat with 
2 ship berths and 14 tanks for storage of oil 
and condensate with a potential for two 
additional tanks. 

Proposal  
If 
approved,
96 
proposed 
constructio
n 2014 
and start 
of  
operations  
2017. 

Tankers > 
50,000 DWT 
 
VLCC 
(also 
Suezmax 
and 
Aframax) 

190-250 
tankers 
(50 VLCC, 
120 
Suezmax, 
50 
Aframax) 

Sandhill 
Project97 

Soil material will be processed and graded 
at Sandhill, then transported by trains to 
the storage & terminal area.  

Proposal Cargo – 
bulk 
 
Capesize 

9698 

                                                   
92 http://investnorthwestbc.ca/major-projects-and-investment-opportunities/map-view/37-2/kitimat-clean  
Pers. comm. w/David Black (5/1/13 email) 
93 Will require an environmental assessment under the BC Environmental Assessment Act.  A Project 
Description was submitted to the BC Environmental Assessment Office in September 2012. 
94 If this facility is constructed, could reduce the number of vessels associated with Northern Gateway. 
95 http://www.northerngateway.ca/  
http://www.ceaa-acee.gc.ca/050/documents_staticpost/cearref_21799/43499/Volume_1_-
_Overview_and_General_Information.pdf  
96 NEB, JRP recommendations report to the Governor in Council (GiC) is due end of 2013 with a GiC 
decision expected June 2014. 
97 http://www.arthon.com/projects/kitimat/  
98 Estimate from Northern Gateway website; not verified with project documents. 
http://www.northerngateway.ca/news-and-media/northern-gateway-blogs/marine-safety/tanker-traffic-in-
kitimat-today/  
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PROJECT DESCRIPTION STATUS 

LARGEST 
VESSEL 
TYPE & 
SIZE82 

NEW 
TRAFFIC 
(vessels 

per year)83 
Douglas 
Channel 
Energy 
Project 
LNG99 

Project would include a barge-based 
liquefaction plant, a small LNG buffer tank 
and other shore-based support facilities, 
and a jetty and berth with loading facilities. 
The liquefaction plant is designed to convert 
up to 125 MMSCFD (million standard cubic 
feet per day) of natural gas into 
approximately 900,000 tonnes per annum 
of LNG. Initial LNG production will be 
approximately 700,000 tonnes per annum 

Proposal 
NEB 
export 
license 
issued.   

LNG carriers 
 
Unknown 

Unknown 

Kitimat Bulk 
Terminal100 

No firm proposal, but several press reports 
that bulk or cargo terminals being 
considered for Kitimat. 

Pre-
proposal 

Cargo – 
bulk 
 
Unknown 

Unknown 

 

6.1.4 Stewart 

Two projects were identified for Stewart, with one approved and the other 
already in progress. Table 6.4 shows the potential overall new traffic associated 
with these projects.  

Table 6.4 Stewart projects associated with future vessel traffic 

PROJECT DESCRIPTION STATUS 

LARGEST 
VESSEL 
TYPE & 
SIZE101 

NEW 
TRAFFIC 
(vessels 

per 
year)102 

STEWART 
Stewart Bulk 
Terminal 
(SBT)103  
(Stewart) 

SBT has applied for wharf expansion and 
an increase in ore concentrate storage 
capacity with preliminary approval 
(subject to issuance of permits) for 
maximum capacity of 180 vessels per 
year. time for a vessel at the SBT is 24 
hours.  

Approved  
subject to 
permit 
issuance. 

Cargo – 
bulk 
 
50,000 DWT 

180104 

Stewart 
World 
Port105 

Construction of deep sea docks, storage 
sheds and ship loader for mineral loading 
and outbound/inbound project cargo 
(RoRo and breakbulk cargo).  

In progress 
Phase 1 
completed by 
2014; Phase 
2 by 2020. 

Cargo 
barges and 
ships up to 
20,000 DWT 

Unknown 
 

                                                   
99 http://www.douglaschannelenergy.com/  
100 http://www.kitimat.ca/assets/Business/PDFs/private-international-port-of-kitimat.pdf 
http://www.kitimat.ca/EN/main/business/invest-in-kitimat/major-projects.html 
101 See Appendix A for vessel size information. 
102 Based on estimates published by project proponent, unless otherwise noted. 
103 http://ktids.ca/documents/nwbc_major_projects_mar_2012.pdf  
http://investnorthwestbc.ca/major-projects-and-investment-opportunities/map-view/stewart/stewart-bulk-
terminals  
104 From Triple Island to Stewart.  Only one vessel at a time is allowed in Portland Canal between 
Triple Island and SBT 



   WEST COAST SPILL RESPONSE STUDY, VOLUME 2:  Vessel Traffic Analysis 

July 19, 2013 73 

6.1.4 Other Sites 

One project was identified for Port Alberni, and two other projects either were 
proposed for multiple other locations (Grassy Point LNG Projects) or are not 
associated with a specific port (the potential for increases in cargo movement 
associated with new port development and expansion projects). These are 
summarized in Table 6.5. 

Table 6.5 Miscellaneous projects associated with future vessel traffic 

PROJECT DESCRIPTION STATUS 

LARGEST 
VESSEL 
TYPE & 
SIZE106 

NEW 
TRAFFIC 
(vessels 

per 
year)107 

OTHER SITES 
Grassy Point 
LNG Projects 
(Grassy Point, 
Lax 
Kw’alaams)108 

Four proposals for LNG terminals at 
Grassy Point (Nexen, Imperial 
Oil/ExxonMobil, Woodside Petroleum of 
Australia, and SK E&S of Korea.) 
Promoted as having strategic advantage 
over Prince Rupert because of easier 
access to Pacific, with more direct route 
to Dixon Entrance. 
 
 
 

Pre-
proposal 

LNG carrier 
- 
Unknown 

Unknown 
109 

Raven 
Undergroun
d Coal 
Project110 
(Port Alberni) 

“Steel-making” coal would be mined in 
Comox region and transported to Port 
Alberni via truck or rail for export to 
Asian markets. Will utilize existing berths, 
some dredging may be required. 
 

Proposal 
EA denied 
pending 
revision.  
Originally 
planned full 
production 
by 2014.111   

Cargo – 
bulk 
 
Panamax 
 

Unknown 

Project 
Cargo 
(various 
ports) 

Potential for increases in project cargo 
movement associated with new port 
development and expansion projects. 

Various Cargo – 
general 
 
Unknown 

Unknown 

 

                                                                                                                                                                      
105 http://stewartworldport.com/ 
106 See Appendix A for vessel size information. 
107 Based on estimates published by project proponent, unless otherwise noted. 
108 Lax Kw’alaams is located on Chatham Sound, 25 kilometers north of Prince Rupert. 
109 Note that development of one or more of these projects could displace some of the proposed LNG 
projects for Prince Rupert or Kitimat. 
110 http://www.theravenproject.ca/project/overview/  
http://www.ceaa-acee.gc.ca/050/document-eng.cfm?document=80007 
http://a100.gov.bc.ca/appsdata/epic/documents/p351/1304967508665_27ef5f2eb5a1d2b01d233bc9a1972
f8c2e73ba0a9b591791bf251b6685869b81.pdf 
http://a100.gov.bc.ca/appsdata/epic/html/deploy/epic_project_home_351.html  
Personal communication with CEA 4/30/13 email 
111 Operational life 16 years. 
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6.2 Summary of Vessel Traffic Projections based on BC Port Activity 

Estimated vessel traffic was projected for 2017 and 2027 (five and 15 years out 
from the baseline of 2012) based on the information available about project 
phasing. Even if the port expansion projects that are still in the proposal phase 
are generally intended to be implemented in the near-term, meaning that there 
is very little indication of what new projects could potentially be coming online 
in 20 years or more.  

Figures 6.1 and 6.2 present the vessel traffic increases associated with the 
projects described in Section 6.1 for the north (Ports of Prince Rupert, Stewart, 
and Kitimat) and south (Port of Vancouver) respectively. While the overall 
vessel traffic is forecasted to remain much higher in the Vancouver area than 
farther north on the coast, the greatest changes could be seen based on 
potential traffic going in and out of Prince Rupert, Stewart, and Kitimat (again, 
depending on which projects go forward and which projects are proposed in the 
future which are not included here). Most of the increases forecasted for the 
northern coast are attributed to container ships, with a near-term increase in 
bulk cargo predicted as well based on projects that are already underway.  

Even if all the projects identified (for which vessel estimates were available or 
could be construed) went forward, the number of tankers transiting to and from 
northern ports would remain far lower than the number of tanker transits in 
the far south of BC; however, the percentage change that this represents would 
be significant: tanker traffic in the south could more than double, while in the 
north it could go from being negligible to being around 200 transits per year.  

It is also important to note that the rough projections below do not include 
vessels passing along the BC coast without stopping at a Canadian port (see 
Section 6.3). 
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Figure 6.1 Potential 
vessel traffic for 
southern BC, 2017 – 
2027 (based on 2011-
2012 data and known 
and potential future  
BC projects). Note that 
vessel traffic moving 
along the coast from US 
ports would be 
additional. 

Figure 6.2 
Potential vessel 
traffic for 
northern BC, 2017 
– 2027 (based on 
2011-2012 data 
and known and 
potential future  
BC projects). Note 
that vessel traffic 
moving along the 
coast from US 
ports would be 
additional. 



REPORT TO THE British Columbia Ministry of Environment  

76 July 19, 2013 

6.3 Projected Changes to US Vessel Traffic 

As the US economy continues to rebound from the 2008-2009 recession, marine 
vessel traffic is likely to increase.   

Forecasted vessel movements to and from US North Pacific ports suggest an 
increase in the movement of most types of marine cargo through the year 2030.  
Containership activity is projected to grow between 4 and 6% each year, while 
breakbulk cargo transport is forecasted to increase by 1 to 2% annually.  Grain 
shipments by marine vessel from US North Pacific ports are projected to 
increase by 14% to as much as 55% between 2010 and 2030.  Dry bulk cargo 
shipments are expected to increase by 6 to 9% annually, and liquid bulk 
movements, including oil tankers, chemical tankers, and LNG carriers, are 
forecasted to increase by 1.2% per year. (BST and Mainline, 2001)112 

The potential for new oil production on the Alaska Outer Continental Shelf 
could result in an increase to the number of tanker transits from Alaska to US 
and foreign countries by as many as 112 additional tankers per year in 2030.  
However, reductions to existing production have the potential to reduce tanker 
transits by 52 tanker calls per year by 2030.  Shale oil production in Alaska 
could also create additional tanker movements that have been estimated at 73 
tankers per year by 2030.  Overall, the net projection is for an increase of 133 
tanker transits per year from Alaska by 2030, although the percentage of these 
tankers that would transit through BC waters is uncertain.  (Northern 
Economics and ISER, 2011; DNV and ERM, 2010)113,114 

6.4 Potential Implications of Vessel Traffic Changes 

The potential changes to vessel traffic have several implications for oil spill 
prevention and response. As traffic increases, areas that were previously at a 
relatively low risk of an oil spill may be at a higher risk. It will also require 
resources to scale up or expand safety and spill prevention measures that are 
already in place, such as pilotage, vessel escorts, and inspections. (See Volume 3 
for further discussion of these points as related to a future world-class system.)  
Spill response planning and preparedness will also need to be scaled 
appropriately; changes may include needing to ramp up preparations for a spill 
in the central or north coast areas; increased fees to the Western Canada Marine 
Response Corporation (WCMRC) (see Volume 1); the size of a spill to which 
responders are capable of responding; or other items addressed in Volume 3. 

Increases in traffic through the Strait of Juan de Fuca to and from US ports is 
also an important factor: these vessels pose a spill risk to BC’s waters but are not 
required to pay WCMRC to support their mandated spill preparedness efforts.  

                                                   
112 http://www.wsdot.wa.gov/NR/rdonlyres/E1743FB8-9376-4A4C-8316-
14283E42A5F7/0/PNW2011PortRailForecastFinalReport.pdf 
113 http://www.northerneconomics.com/pdfs/ShellOCS/National%20Effects%20Report%20FINAL.pdf 
114 
http://www.aleutiansriskassessment.com/documents/2010.09.03_FinalEP007543AIRAPhaseATask1eReport.
pdf#page=42  
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7. CONCLUSION 

Despite the data gaps and challenges discussed in Section 3, this is the first 
comprehensive study of vessel traffic off the BC coast. By using a set of passage 
lines that essentially outline the outer coast of BC, we have done our best to 
portray all vessel traffic over a certain size that could impact BC waters and 
shores if an oil spill occurred. This does not include vessels that are passing far 
offshore (and thus did not cross one of the passage lines), but does encompass 
far more vessels than a study that simply looked at port call data would 
have.115 There are many ways to compile and organize vessel traffic data; other 
approaches would no doubt yield other results. 

Additionally, extensive effort was undertaken to ensure that vessels are 
correctly identified. The initial AIS data had many holes, and it took several 
additional rounds of research (both purchasing the ships’ registry and 
searching other sources vessel-by-vessel) to fill out the data set. 

This study provides an initial picture of the current vessel traffic in BC based 
on rigorously constructed 2011-2012 data, including vessel movements across 
six passage lines which essentially outline the coast; vessel type, size, and age; 
and the quantity of oil associated with these vessels as either cargo or fuel. 
Extensive additional analysis could be performed, including developing density 
plots or showing the direction of movement across passage lines. Additional 
data collection could be done in future to see if the changes between 2011 and 
2012 data shown here are indicative of longer-term trends. 

The vast majority of vessel transits (78%) occur in southern BC through the 
Strait of Juan de Fuca at the Neah Bay and Point Roberts passage lines. This 
percentage is somewhat shaped by the fact that there is a high percentage of 
overlap between these two lines.  

From 2011 to 2012, the volume of traffic across all passage lines increased by 
approximately 17%. These numbers are not necessarily indicative of longer-
term trends, as they portray only two years of data. However, the increases in 
transits in 2012 compared to 2011 were most significant for Dixon Entrance, 
Alaska Inside Passage, and North Georgia Strait (though the latter may be 
related to improved AIS data collection, not necessarily an actual increase in 
transits).  

An estimated 110 million m3 of petroleum per year move across the six passage 
lines used for this study in vessels other than tank barges, again primarily in 
the south.  Persistent oil carried as bunker fuel (primarily in cargo ships) 

                                                   
115 Studies based solely on port calls omit vessels passing through BC coastal waters to but not stopping at 
a BC port. This is particularly significant in the far south, where many vessels we identified as passing 
through the Neah Bay passage line are en route to ports in the US state of Washington. 
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accounts for about 42 million m3 per year.  About 38 million m3 of the total per 
year is persistent oil cargo, primarily Alaska North Slope crude oil being 
shipped to the refineries in Washington.  About 25 million m3 per year of non-
persistent oil is carried as cargo in tank vessels. Overall, the worse case spill 
from a single vessel would be the loss of 210,000m3 of crude oil from a tanker 
recorded as crossing the Neah Bay passage line en route to the US. 

Additionally, the best estimate of oil moved by tank barge is 48 million m3 per 
year (including only outbound movements to account for the fact that barges 
are not always full) but this estimate is very rough compared to the estimates 
above which were derived from the AIS data. It also cannot be broken out by 
passage line.  

While the overall vessel traffic is forecasted to remain much higher in the 
Vancouver area than farther north on the coast, the greatest changes could be 
seen based on potential traffic going in and out of Prince Rupert, Stewart, and 
Kitimat (again, depending on which projects go forward and which projects are 
proposed in the future which are not considered here). For example, tanker 
traffic in the south could more than double, while in the north it could go from 
being negligible to around 200 transits per year.  The potential impacts of an 
increase in container vessels, many of which come from projects already 
approved, should not be discounted since they may carry up to 12,000m3 of 
their own fuel, which is more than federal law requires a response organization 
to be able to clean up. Considering increased activity in the north and central 
coasts warrants reviewing the prevention and preparedness measures in place 
there against the system elements described in Volume 3 as well as the quality 
of navigational aids, charts, and other safety measures.  

While Volume 1 of the West Coast Spill Response Study described the spill 
prevention and response system in place for the west coast of Canada today, 
this volume provides context for the universe of vessel traffic for which that 
system is in place. Even taken together, the three volumes of the West Coast 
Spill Response Study do not constitute a risk assessment, but the information, 
particularly in this Volume 2, could be used to inform a future risk assessment 
that considers not only the vessel traffic but the potential for different types of 
accidents and the potential consequences of a marine oil spill.  
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APPENDIX A: TANKER AND CARGO VESSEL CLASSES  

 
Typical Characteristics of Tanker and Cargo Vessel Classes116 

VESSEL CLASS TYPE LENGTH BEAM DRAFT DEADWEIGHT 
TONNAGE (DWT) 

Handysize Cargo - Bulk   10m 15,000 – 35,000 DWT 

Coastal Tanker Tanker <50,000 DWT 205m 29m 16m < 50,000 DWT 

Handymax Cargo – Bulk 
Tanker <50,000 DWT  

150m   40,000 – 50,000 DWT 

Supramax Cargo - Bulk  
Tanker >50,000 DWT 

200m   50,000 – 60,000 DWT 

Panamax Cargo - Bulk  
Tanker >50,000 DWT 

275m 32m 12m 65,000 DWT 

Aframax Cargo - Bulk  
Tanker >50,000 DWT 

245m 34m 20m 80,000 – 120,000 DWT 

Suezmax Tanker >50,000 DWT 285m 45m 23m 125,000 – 180,000 
DWT  

Capesize Cargo - Bulk  
Tanker >50,000 DWT 

   150,000 – 400,000 
DWT or more 

Very/Ultra Large Ore 
Carrier (VLOC & ULOC) 

Cargo - Bulk    200,000 – 300,000 
DWT or more 

Very Large Crude 
Carrier (VLCC) 

Tanker >50,000 DWT 330m 55m 28m Up to about 320,000 
DWT 

Malaccamax Cargo - Bulk  
Tanker >50,000 DWT 

400m 59m 14.5m Similar to VLCC 

Ultra Large Crude 
Carrier (ULCC) 

Tanker >50,000 DWT 415m 63m 35m Exceeding 320,000 
DWT 

Chinamax Cargo - Bulk  
Tanker >50,000 DWT 

360m 65m 24m 380,000 – 400,000 
DWT 

 

 
 

  

                                                   
116 http://people.hofstra.edu/geotrans/eng/ch5en/appl5en/tankers.html  
http://maritime-connector.com/wiki/ship-sizes/  
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APPENDIX B: NAVIGATION SECTORS 
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Summary of Navigational Factors in BC waterways.117 (Source: IGIA, 2010) 

SECTOR 
DESCRIPTION 

WEATHER TIDE AND CURRENTS SPECIAL 
CONSIDERATIONS 

1 - Strait of Juan de 
Fuca.  

Separates the S coast 
of Vancouver Island 
from the N coast of the 
State of Washington. 

Dense fog common 
October – July near 
entrance, decreasing 
eastward.  Summer 
winds typically NW to 
SW, winter gales from 
SE.  Wind-driven sea 
state can caused 
confused seas at 
entrance.   

Tidal currents vary by 
location from <1 to >4 
kts, with NW currents 
generally stronger than 
SE.  Tide rips off points 
and in vicinity of banks.  
Irregular tidal currents in 
inlets along SE side 
Vancouver Island. 

High traffic area.  
Movement restrictions 
in Port of Vancouver 
for certain vessels.  
Numerous fishing 
vessels operating at 
certain times of year; 
many not visible on 
radar. 

2 - Haro Strait and 
Adjacent Channels 

Westernmost and most 
heavily transited of the 
three main channels 
leading from the E end 
of the Strait of Juan de 
Fuca to the SE end of 
the Strait of Georgia. 

Wind and weather are 
highly variable and 
influenced by local 
topography.  Prevailing 
W winds.  Precipitation 
lower on E coast of 
Vancouver Island than 
W.  Snowfall may 
occur between 
December and March.  
Radiation fog and 
smoke prevalent in 
fall.  Area is usually 
cloudy. 

High variability in tidal 
currents.  Tidal currents 
are much weaker in 
passages to the W of 
Haro Strait and sheltered 
anchorages are more 
prevalent than in the 
main channels.  Heavy 
tide rips and eddies in 
some areas.  Tide 
current velocities may 
exceed 7kts in places. 

High traffic area, 
increased recreational 
and small vessel traffic 
in summer months.  
Traffic separation 
scheme in place, 
jointly managed by 
Canada and US. 

3 - Strait of Georgia 
(South) 

Also called Salish Sea. 
Extends NW from the 
junction of Rosario 
Strait and Haro Strait, 
to near Cape Mudge. 
Bounded on W side by 
Vancouver Island and 
on E side by the area of 
mainland Canada 
containing the principal 
ports of this region. 
Also harbors on E side 
of Vancouver Island. 

Prevailing summer 
wind (May – 
September) is strong 
and steady from NW.  
Quieter winter 
weather, with the 
exception of gales 
from SE and SW. In 
the cooler months, 
strong NW winds up to 
gale force may follow 
an intense cold front, 
particularly in the S 
part of the strait. Often 
they are intensified by 
offshore winds blowing 
down the inlets of the 
mainland. 

Average tidal range 2.9-
3.2m; max tidal range 
4.9m.  Tidal currents at 
the S end of the Strait of 
Georgia not as strong as 
those in the channels 
leading to it from the 
Strait of Juan de Fuca. 
Fresh water discharges 
from Fraser River 
influence tides during 
late spring and early 
summer. 

Traffic separation 
scheme in place, 
jointly managed by 
Canada and US. 

General depths in the 
Strait of Georgia are 
ample for ocean-going 
vessels. 

Large concentrations 
of fishing vessels in 
summer months. 

                                                   
117 This table is presented for summary purposes only and is not intended as a navigational aid. 
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SECTOR 
DESCRIPTION 

WEATHER TIDE AND CURRENTS SPECIAL 
CONSIDERATIONS 

4 - Gulf Islands 

Located in Strait of 
Georgia between 
Vancouver Island and 
mainland Canada. 

Same as Haro Strait 
and Adjacent Channels 
(Sector 2). 

Set and velocity of 
currents highly variable 
for different channels 
and passes.  Maximum 
velocity of 10 kts in 
some places, others 
have virtually no tidal 
currents.   

Passes vary in their 
suitability for 
navigation; some 
require local 
knowledge.  Deep 
water in fairways of all 
major passages. 

5 - Strait of Georgia 
(Central and Head) 

Heading north, Strait of 
Georgia narrows.  The 
main channel leading to 
Discovery Passage 
passes SW of Lasqueti, 
Texada and several 
other islands lying at 
the head of the strait. 

Same as Strait of 
Georgia, South (Sector 
3). 

Average tidal range 
3.2m; max tidal range 
4.9m.  In the middle of 
the Strait of Georgia, the 
flood tidal current tends 
to set NW and can be 
weakened by strong N 
winds.  Tidal current 
velocities range up to 
about 3 kts. 

The inner channels are 
mostly used by low-
powered vessels and 
vessels towing in order 
to avoid strong tidal 
currents and heavy 
weather. 

6 - Desolation Sound 

Area of the inner 
passage lying E of 
Discovery Passage and 
N of the E end of 
Johnstone Strait. The 
area is a maze of 
navigable channels. 
Cordero Channel is 
locally regarded as the 
more protected route to 
the N. 

Same as Strait of 
Georgia, South (Sector 
3). 

Set and velocity of tidal 
currents varies among 
channels and passages.  
Currents up to 9 kts in 
places. 

Primarily used by low-
powered vessels, small 
vessels, and tugs in 
order to avoid the 
strong tides and winds 
that funnel through 
Johnstone Strait. 

Hazards include rapids, 
dangerous eddies, and 
swift tidal currents in 
the narrows. No 
commercial ports and 
limited port facilities. 

7 - Discovery 
Passage (Cape 
Mudge to Malcolm 
Island) 

Discovery Passage is 
the only safe navigable 
channel leading NW 
from the Strait of 
Georgia that can be 
used by larger vessels. 

Same as Strait of 
Georgia, South (Sector 
3). 

High velocity tidal 
currents (up to 16 kts in 
Seymour Narrows at 
extreme tides), rips, 
eddies and upwellings in 
several areas. 

 

Discovery Passage and 
Johnstone Strait are 
deep; however, depths 
of less than 20m lie in 
Broughton Strait.  
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SECTOR 
DESCRIPTION 

WEATHER TIDE AND CURRENTS SPECIAL 
CONSIDERATIONS 

8 - Queen Charlotte 
Strait 

Queen Charlotte Strait 
connects the inner 
waters lying NE of 
Vancouver Island with 
the Pacific Ocean.  

 

Prevailing SE and W 
winds. 

Tidal current velocities 
up to 3 kts, following the 
general direction of each 
passage. 

The E half of the strait 
is more open, but 
contains navigational 
hazards.  Strait is very 
deep. 

Morgan Shoal (18m 
depth) is rocky and lies 
in the middle of the 
strait. 

9 - Vancouver Island 
(Cape Beale to 
Estevan Point) 

West coast of 
Vancouver Island from 
Cape Beale to Estevan 
Point.  

Fog and thick weather 
closes in on this coast 
very suddenly during 
any season, but it is 
more prevalent during 
the summer and 
autumn. 

Tides are not diurnal.   

Ocean current sets in a 
general SE direction 
outside of 30 miles from 
outer islands.  Between 
this current and coast, a 
NW counter-current runs 
at 0.3 to 1.5 kts.  In 
winter, strong SW winds 
may increase it to 2.5 
knots, and N winds may 
decrease it.  Little is 
known about the ocean 
currents off the SW 
coast of Vancouver 
Island in summer. The 
flood current appears to 
flow NW along the W 
coast of Vancouver 
Island, but set of ebb 
current varies. 

Numerous above and 
below-water rocks, 
reefs, and shoals 
fringe this coast, 
especially near the 
entrances to the 
various inlets and 
sounds. Vessels 
without local 
knowledge should not 
attempt to enter any 
of these inlets at night 
or during thick 
weather. Numerous 
fishing vessels in the 
vicinity.   

Vessel movement 
activity may be 
restricted by VTS when 
certain vessels 
(exceptionally large, 
oil-laden, or HNS-
carrying) are present 
in the area. 

10 - Vancouver 
Island (Estevan Point 
to Triangle Island) 

The coast of Vancouver 
Island extending NW of 
Estevan Point.  

 

The winds offshore 
rotate between S and 
W during the winter 
and between W and 
NW during the 
summer. Stormy 
weather common 
during the winter along 
the seaward side of 
the coast lasting for 
several days. Offshore 
storms originating in W 
Pacific Ocean pass 
through the Gulf of 
Alaska and often swing 
SE along the coast. 

During the winter, SE 
gales of short duration 
occur and are often 
followed by SW gales 

A coastal countercurrent 
sets NW along the coast 
of Vancouver Island with 
a velocity of 0.5 knot to 
1.5 knots, increasing to 
2.5 knots during strong 
SW winds (primarily, 
winter). 

About 30 miles offshore, 
the current dissipates 
into confused eddies. 
Between Nootka Sound 
and Cape Cook. 
Countercurrent velocity 
increases strong E winds 
and decreases with W 
winds. The flood tidal 
currents flow NW along 
the coast to Cape Scott 
where it divides, one 

Sufficient water depths 
for oceangoing vessels 
along the coastal track 
extending between 
Estevan Point and 
Triangle Island. 

Above and below-
water rocks lie in the 
approaches to many 
local harbors, local 
knowledge 
recommended. 

A local magnetic 
disturbance, differing 
as much as 7° from 
the normal variation, 
was reported (1964) to 
exist about 75 miles 
SW of Cape Scott, the 
NW extremity of 
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SECTOR 
DESCRIPTION 

WEATHER TIDE AND CURRENTS SPECIAL 
CONSIDERATIONS 

and clear weather. branch continuing N and 
the other setting ESE 
into Queen Charlotte 
Strait. 

Vancouver Island. 

11 - Inner Passage 
(Cape Caution to 
Cape Mark) 

The usual route 
between Cape Caution 
and the SE part of 
Alaska is via the Inner 
Passage. 

Exposed approaches 
experience a heavy 
swell during W gales. 
Dense fogs are 
frequent. 

Prevailing winds vary 
by location, with gale 
force winds more 
common in winter.  
Sheltered narrows 
experience very little 
wind. 

Tidal currents are 
generally low (up to 
2kts), but there are 
some known rips.  
Freshwater influence 
creates stronger ebb 
currents in some inlets. 

This passage leads 
through sheltered 
waters with only a few 
areas exposed to the 
ocean. 

12 -  Inner Passage 
(Millbanke Sound to 
Skeena River) 

Northern portion of 
inner passage. 

Same as Inner 
Passage, Cape Caution 
to Cape Mark (Sector 
11). 

Considerable currents in 
narrows, and eddies in 
some areas.  Winds can 
impact tidal current 
velocities in some areas.  
Maximum tidal currents 
5 kts.  Skeena River has 
significant and variable 
influence on tidal flows. 

Kitimat, at the head of 
Douglas Channel, is 
the only port of 
commercial importance 
in this sector.  
Freshwater influence 
creates uncertainty on 
local currents and tidal 
flows. 

13 - Chatham Sound 
(Hecate Strait to 
Dixon Entrance) 

Chatham Sound at its N 
end connects to NE part 
of Dixon Entrance 
linking the inner 
passage to Alaska, 
Pearse Canal, and 
Portland Inlet.  
Chatham Sound 
communicates with 
Hecate Strait by three 
channels: Edye 
Passage, Bell Passage, 
and Brown Passage. 

Occasionally in winter, 
N gales draw down 
Portland Inlet and 
across the NE end of 
Chatham Sound, and 
when heaviest, render 
the crossing between 
Dundas Island and 
Cape Fox hazardous 
for all except full-
powered vessels.  

Variable set and velocity 
to tidal currents by 
waterway.  Tidal 
currents generally range 
1-3 kts.  Tide rips exist 
in areas where tidal 
flows merge or intersect. 

Chatham Sound is 
used especially by 
vessels entering Prince 
Rupert Port and the 
inner passage to the S.  
Also connects to ports 
of Hyder, Alaska and 
Stewart, BC. 

Deep water in all 
major fairways. 

14 - Hecate Strait 
(East Side) 

Hecate Strait lies 
between the numerous 
islands lying close off 
the mainland of British 
Columbia and Haida 
Gwaii. 

Same as Queen 
Charlotte Islands, East 
Side (Sector 15). 

Current regime varies by 
season – location, 
velocity, and timing of 
tides.   

Sout part of Strait has 
deepwater, but water 
depths vary greatly in 
N. Many islets, rocks, 
small islands, and 
other hazards along 
the W sides of the 
coastal islands located 
at the E side of Hecate 
Strait. 



REPORT TO THE British Columbia Ministry of Environment  

88 July 19, 2013 

SECTOR 
DESCRIPTION 

WEATHER TIDE AND CURRENTS SPECIAL 
CONSIDERATIONS 

Fishing vessels activity 
throughout, highest in 
March and from May – 
October. 

15 - Queen Charlotte 
Island (East Coast) 

Queen Charlotte 
Islands, which has been 
renamed Haida Gwaii, 
consist of three 
principal 
Islands: Kunghit Island, 
Moresby Island, and 
Graham 
Island.  

Winds on the E coast 
of the Queen Charlotte 
Islands predominate 
from the SE year 
around. There are 
numerous calms 
averaging about 30 per 
cent of the time, but 
local squalls 
(williwaws) occur in 
winter. 

Tidal currents vary, with 
max tidal flow around 
4kts.  Eddies occur 
frequently in some 
areas; tide rips also 
occur.  Overfalls may 
occur in some areas 
when wind and current 
run in opposite 
directions. 

Several rocks and 
ledges, some are 
charted.   

16 - Queen Charlotte 
Islands (West Coast) 

The W coast of the 
Queen Charlotte Islands 
(Haida Gwaii) is rugged 
with numerous inlets, 
some of which have not 
been examined or are 
only partially surveyed. 

Winds vary 
considerably by 
calendar month. 
October – December 
prevailing winds are 
from the SE and E, 
often strong gales with 
violent squalls and 
williwaws. December - 
February offshore 
winds from the NW or 
N and NE. February - 
April winds are from 
the SE and E. May 
winds from the W; 
June – September 
winds from S, SW, and 
W. Strong SE or NW 
breezes may occur at 
any season.  

The current sets NW 
along the NW coast of 
the Queen Charlotte 
Islands at a rate of 0.5 
knot during normal 
weather. The current 
increases to rates of 1 to 
1.5 knots with strong SE 
gales. 

The entrances to many 
of the inlets are not 
readily distinguished at 
night, even in good 
weather with bright 
moonlight, because of 
the high land in the 
background and the 
heavily breaking seas. 

Data buoys moored 
offshore; visible on 
charts. 

Williwaws are 
encountered during the 
winter at the mouths 
of narrow inlets. 

17 - Dixon Entrance 

Dixon Entrance is the N 
approach from the 
Pacific Ocean to the 
inner channels of British 
Columbia and the S 
approach to those of SE 
Alaska. 

Winds from the SW 
predominate by day 
from May to 
September. In 
November and 
December, S and E 
winds become roughly 
equal to the SW winds 
and in January and 
February exceed them 
in frequency. By night, 
in winter, E and S or 
SW winds dominate. 
From June to 
September, SW and W 
winds account for 40 
per cent of the winds. 

Tidal currents are 
reversing; the flood sets 
E and the ebb sets W. 
The mean maximum 
velocity is 1.5-2kts. 
Currents are strongest in 
narrows and around 
headlands where rips 
and overfalls often 
occur. Midchannel 
currents are weaker. 
Maximum current 
velocities 5.5 kts. 

The navigation of 
Dixon Entrance is 
difficult at night or 
during thick fog, 
because of the dangers 
and irregular currents. 

Magnetic anomalies of 
as much as 4° have 
been reported along 
the N side of Dixon 
Entrance. 
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APPENDIX C.  DATA TABLES FOR VESSEL TRAFFIC 
Table C.1 Number of vessel transits across six passage lines, 2011-2012 

PASSAGE LINE DIXON 
ENTRANCE 

ALASKA INSIDE 
PASSAGE 

NEAH BAY NORTH GEORGIA 
STRAIT 

POINT ROBERTS QUEEN CHARLOTTE 
SOUND 

Year 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 
                   Tankers < 50,000 DWT 
Chemical/Products  	  2	   1	   	  	   	  	   474	   533	   	  	   	  	   236	   	  272	   14	  	   5	  	  

Crude/Oil Products  	  	   	  	   	  	   	  	   7	   22	   	  	   	  	   5	   18	   5	  	   2	  	  

Products  

	  

1	   	  	   	  	   48	   11	   	  	   	  	   18	  

	  

1	  	   1	  	  

Unknown 1	   	  	   	  	   	  	   57	   48	   	  	   	  	   13	   6	   	  4	   	  	  
                   Tankers>50000 DWT 
Chemical/ Products  	  	   	  	   	  	   	  	   20	   33	   	  	   	  	   6	   10	   1	  	   	  	  

Crude Oil  	  	   	  	   	  	   	  	   395	   448	   	  	   	  	   18	   43	   	  	   	  	  

Crude/Oil Products  	  	   	  	   	  	   	  	   59	   43	   	  	   	  	   30	   36	   	  	   	  	  

Products  	  	   	  	   	  	   	  	   36	   34	   	  	   	  	   11	   20	   	  	   	  	  

Unknown 	  	   	  	   	  	   	  	   47	   28	   	  	   	  	   10	   7	   	  2	   	  	  

Cargo – Bulk 117	   199	   30	  	   34	  	   3,112	   2,958	   5	  	   9	  	   2,413	   2,432	   228	  	   223	  	  

Cargo – General 	  23	   	  40	   	  18	   	  27	   1,498	   1,633	   63	   	  84	   1,193	   1,338	   	  60	   	  61	  

Chemical Tanker 
	   	   	   	  

21	   4	  
	   	  

18	   2	   	  	   	  	  

Container 55	   80	  
	   	  

2,313	   2,181	  
	   	  

1,581	   1,632	   	  148	   	  181	  

Ferry 	  	   	  	   	  315	   	  368	   5	   2	   19	   	  28	   384	   273	   	  	   	  	  

Fishing 13	   48	   	  114	   	  434	   1,004	   972	   91	   	  216	   317	   326	   	  209	   	  217	  

Government 	  3	   	  10	   24	   41	   285	   290	   42	   159	   529	   722	   	  58	   	  34	  

LPG/LNG Carrier 
	   	   	   	  

4	   8	  
	   	   	   	  

	  	   	  	  

Other > 20m 3	   4	   26	   108	   302	   301	   16	   67	   169	   214	   	  36	   	  25	  

Passenger Vessels 	  63	   	  83	   	  351	   	  407	   401	   486	   26	   	  144	   	  126	   	  111	   	  210	   	  249	  
                  Tugs 
General Tug 6	   30	   474	   952	   686	   848	   1,000	   2,874	   2,550	   2,632	   126	  	   113	  	  

Articulated Pusher Tug 	  	   	  	   2	   1	   143	   184	  

	  

	  	   111	   94	   	  	   1	  	  

Pusher Tug 	  	   	  	   	  	   	  	   3	   2	   	  1	   	  	   85	   120	   	  	   	  	  

Unknown 2	   	  	   71	   16	   9	   68	   14	   63	   86	   82	   2	   18	  

Total 288	   496	   1,425	   2,388	   10,929	   11,137	   1,277	   3,644	   9,909	   10,390	   1,104	   1,130	  
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Table C.2  Number of unique vessels crossing six passage lines, 2011-2012 

PASSAGE LINE DIXON 
ENTRANCE 

ALASKA INSIDE 
PASSAGE 

NEAH BAY NORTH GEORGIA 
STRAIT 

POINT ROBERTS QUEEN CHARLOTTE 
SOUND 

Year 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 
              Tankers < 50,000 DWT 

Chemical/Products  	   1 	   	   18 5 	   	   9 	    9	   4	  

Crude/Oil Products  	   	   	   	   2 5 	   	   2 4  2	    1	  

Products  1 1 	   	   75 81 	   	   58 60  1	    1	  

Unknown 1 	   	   	   9 7 	   	   7 3  4	    	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Tankers>50,000 DWT	  

Chemical/ Products  	  	   	  	   	  	   	  	   18	   13	   	  	   	  	   5	   9	   	  1	   	  	  

Crude Oil  	  	   	  	   	  	   	  	   15	   15	   	  	   	  	   6	   12	   	  	   	  	  

Crude/Oil Products  	  	   	  	   	  	   	  	   47	   54	   	  	   	  	   8	   17	   	  	   	  	  

Products  	  	   	  	   	  	   	  	   10	   14	   	  	   	  	   3	   4	   	  	   	  	  

Unknown 	  1	   	  	   	  	   	  	   7	   3	   	  	   	  	   5	   3	   	  2	   	  	  

Cargo – Bulk 86	   142	   8	   11	   1,104	   1,111	   3	   6	   911	   939	   	  179	   165	  	  

Cargo - General 14	   28	   6	   9	   401	   386	   15	   14	   321	   308	   	  34	   	  36	  

Chemical Tanker 	  	   	  	   	  	   	  	   4	   2	   	  	   	  	   4	   1	   	  	   	  	  

Container 21	   29	   	  	   	  	   263	   237	   	  	   	  	   208	   193	   	  36	   	  40	  

Ferry 	  	   	  	   7	   6	   5	   2	   6	   11	   21	   15	   	  	   	  	  

Fishing 13	   31	   74	   162	   197	   202	   58	   88	   157	   176	   	  76	   	  71	  

Government 3	   6	   18	   11	   60	   62	   12	   23	   39	   48	   	  19	   	  10	  

LPG/LNG Carrier 	  	   	  	   	  	   	  	   2	   2	   	  	   	  	   	  	   	  	   	  	   	  	  

Other > 20m 3	   4	   18	   58	   92	   122	   13	   37	   68	   83	   	  17	   	  12	  

Passenger Vessels 10	   11	   35	   43	   38	   40	   12	   27	   36	   46	   	  25	   	  21	  

               Tugs 

General Tug 4	   12	   74	   102	   120	   116	   102	   148	   166	   171	   	  35	   	  30	  

Articulated Pusher Tug 	  	   	  	   1	   1	   10	   9	   1	   	  	   5	   5	   	  	   	  1	  

Pusher Tug 	  	   	  	   	  	   	  	   3	   1	   	  	   	  	   2	   2	   	  	   	  	  

Unknown 2	   	  	   40	   10	   4	   17	   6	   20	   32	   32	   1	   14	  

Total 159	   265	   281	   413	   2,504	   2,506	   228	   374	   2,073	   2,131	   441	   406	  
 
Table C.3  Median size (DWT) for vessels by type, passage line and year   
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PASSAGE LINE DIXON 
ENTRANCE 

ALASKA INSIDE 
PASSAGE 

NEAH BAY NORTH GEORGIA 
STRAIT 

POINT ROBERTS QUEEN CHARLOTTE 
SOUND 

Year 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 
                   Tankers < 50,000 DWT 

Chemical/Products  19,998 	   	   	   46,148 45,444 	   	   20,640 24,426 46,719 30,553 

Crude/Oil Products  	   	   	   	   46,144 46,094 	   	   26,197 26,197 46,152 46,144 

Products  	   47,990 	   	   47,037 45,967 	   	   45,988 	   47,037   

Unknown 47,128 	   	   	   46,103 46,103 	   	   38,465 19,999 47,128   

                   Tankers>50,000 DWT 

Chemical/ Products  	  	   	  	   	  	   	  	   50,924	   51,156	   	  	   	  	   51,149	   73,677	   50,811	   	  	  

Crude Oil  	  	   	  	   	  	   	  	   141,740	   141,740	   	  	   	  	   105,786	   115,525	   	  	   	  	  

Crude/Oil Products  	  	   	  	   	  	   	  	   104,955	   73,917	   	  	   	  	   104,955	   74,471	   	  	   	  	  

Products  	  	   	  	   	  	   	  	   70,151	   70,201	   	  	   	  	   50,530	   74,099	   	  	   	  	  

Unknown 	  	   	  	   	  	   	  	   106,395	   106,500	   	  	   	  	   106,004	   106,500	   51,138	  	   	  	  

Cargo - Bulk 56,950	   75,122	   31,894	   31,889	   55,526	   56,122	   55,888	   37,448	   56,119	   57,021	   52,050	   51,008	  	  

Cargo - General 1,500	   1,500	   1,500	   1,500	   22,437	   22,437	   1,500	   1,500	   21,443	   20,037	   30,168	  	   30,168	  	  

Chemical Tanker 	  	   	  	   	  	   	  	   16,026	   22,323	   	  	   	  	   16,026	   19,918	   	  	   	  	  

Container 68,955	   69,031	   	  	   	  	   66,781	   66,971	   	  	   	  	   67,197	   71,283	   69,196	  	   69,107	  

Ferry 1,695	   1,695	   759	   759	   780	   800	   1,695	   1,695	   2,350	   2,366	   	  	   	  	  

Fishing 800	   800	   2,054	   800	   1,439	   813	   800	   800	   800	   800	   	  	   	  	  

Government 515	   515	   433	   350	   799	   799	   515	   515	   515	   799	   	  	   	  	  

LPG/LNG Carrier 	  	   	  	   	  	   	  	   54,492	   54,533	   	  	   	  	   	  	   	  	   	  	   	  	  

Other > 20m 365	   636	   528	   528	   636	   1,672	   410	   636	   636	   636	   	  	   	  	  

Passenger Vessels 7,200	   7,260	   8,015	   8,015	   8,522	   8,604	   6,150	   7,637	   7,500	   8,015	   10,000	   8,604	  

                    Tugs 

General Tug 367 467 367 467 396 396 367 467 264 367  *  * 
Articulated Pusher 
Tug 	   	   945 945 786 786 	   	   449 449 

    

Pusher Tug 	   	   	   	   	  268 245 111	   	   	  * 245    * 

Table C.4  Median age in years for vessels by type, passage line and year118   

                                                   
118 Note that ages provided in data sets were for 2013; ages were adjusted to actual age in 2011 or 2012. Asterisk (*) indicates cells where 
age was not estimated due to small sample size/bias. 
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PASSAGE LINE DIXON 
ENTRANCE 

ALASKA INSIDE 
PASSAGE 

NEAH BAY NORTH GEORGIA 
STRAIT 

POINT ROBERTS QUEEN CHARLOTTE 
SOUND 

Year 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 
                    Tankers < 50,000 DWT 

Chemical/Products  *	   *	   	  	   	  	   6	   6	   	  	   	  	   8	   8	   12	   *	  

Crude/Oil Products  	  	   	  	   	  	   	  	   2	   6	   	  	   	  	   2	   2	   *	   	  *	  

Products  	  	   *	   	  	   	  	   5	   5	   	  	   	  	   9	   	  	   	  *	   	  *	  

Unknown *	   	  	   	  	   	  	   *	   	  *	   	  	   	  	   *	   	  *	   	  *	   	  	  

                   Tankers>50,000 DWT 

Chemical/ Products  	  	   	  	   	  	   	  	   4	   4	   	  	   	  	   4	   4	   *	  
	  

Crude Oil  	  	   	  	   	  	   	  	   9	   9	   	  	   	  	   5	   5	   	  	   	  	  

Crude/Oil Products  	  	   	  	   	  	   	  	   7	   6	   	  	   	  	   7	   6	   	  	   	  	  

Products  	  	   	  	   	  	   	  	   7	   5	   	  	   	  	   7	   5	   	  	   	  	  

Unknown 	  	   	  	   	  	   	  	   	  	   	  	   	  	   	  	   	  *	   	  *	   	  	   	  	  

Cargo - Bulk 6	   6	   7	   6	   7	   6	   6	   11	   6	   5	   7	   7	  

Cargo - General 26	   23	   29	   30	   10	   10	   30	   25	   13	   12	   24	   11	  

Chemical Tanker 	  	   	  	   	  	   	  	   16	   17	   	  	   	  	   16	   5	   	  	   	  	  

Container 11	   12	   	  	   	  	   12	   11	   	  	   	  	   9	   8	   10	   12	  

Ferry 	  	   	  	   49	  
	  

*	   *	   15	   38	   20	   39	   	  	   	  	  

Fishing *	   *	   *	   *	   39	   37	   35	   34	   35	   35	   33	   25	  

Government *	   *	   *	   *	   21	   17	   *	   *	   *	   *	   *	   *	  

LPG/LNG Carrier 	  	   	  	   	  	   	  	   7	   7	   	  	   	  	   	  	   	  	   	  	   	  	  

Other > 20m *	   *	   *	   *	   *	   *	   *	   *	   *	   *	   *	   *	  

Passenger Vessels 12	   13	   11	   12	   12	   12	   14	   13	   13	   13	   9	   12	  

                    Tugs 

General Tug *	   *	   26	   32	   39	   39	   36	   39	   37	   38	   	  42	   	  44	  

Articulated Pusher Tug 
	   	  

*	   *	   5	   4	   	  	   	  	   11	   11	   	  	   	  	  

Pusher Tug 	  	   	  	   	  	   	  	   *	   *	   *	   	  	   47	   47	   	  	   	  *	  



    WEST COAST SPILL RESPONSE STUDY, VOLUME 2:  Vessel Traffic Analysis 

July 19, 2013 93 

Table C.5 Maximum age of vessels by type, passage line and year119   

PASSAGE LINE DIXON 
ENTRANCE 

ALASKA INSIDE 
PASSAGE 

NEAH BAY NORTH GEORGIA 
STRAIT 

POINT ROBERTS QUEEN CHARLOTTE 
SOUND 

Year 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 
                    Tankers < 50,000 DWT 

Chemical/Products  *	   *	   	  	   	  	   23	   23	   	  	   	  	   18	   23	   18	   18	  (4	  
vessels)	  

Crude/Oil Products  	  	   	  	   	  	   	  	   14	   15	   	  	   	  	   14	   6	   	  *	   *	  

Products  	  	   *	   	  	   	  	   15	   9	   	  	   	  	   15	   	  	   *	   *	  

Unknown *	   	  	   	  	   	  	   *	   	  *	   	  	   	  	   *	   	  *	   	  *	  
	  

                   Tankers>50,000 DWT 

Chemical/ Products  	  	   	  	   	  	   	  	   8	   8	   	  	   	  	   4	   7	   *	  
	  

Crude Oil  	  	   	  	   	  	   	  	   35	   35	   	  	   	  	   10	   10	   	  	  
	  

Crude/Oil Products  	  	   	  	   	  	   	  	   21	   21	   	  	   	  	   21	   15	   	  	  
	  

Products  	  	   	  	   	  	   	  	   11	   12	   	  	   	  	   10	   12	   	  	  
	  

Unknown 	  	   	  	   	  	   	  	   	  	   	  	   	  	   	  	   	  	  
	  

	  	  
	  

Cargo - Bulk 23	   21	   9	   13	   42	   42	   8	   32	   35	   32	   41	   33	  

Cargo - General 56	   50	   56	   57	   51	   50	   57	   57	   57	   57	   46	   51	  

Chemical Tanker 	  	   	  	   	  	   	  	   16	   28	   	  	   	  	   16	   5	   	  	  
	  

Container 16	   26	   	  	   	  	   40	   40	   	  	   	  	   25	   26	   25	   27	  

Ferry 	  	   	  	   49	   #REF!	   *	   *	   50	   53	   50	   50	   	  	  
	  

Fishing *	   *	   *	   *	   75	   71	   75	   75	   75	   75	   74	   69	  

Government *	   *	   *	   *	   47	   92	   *	   *	   *	   *	   *	   *	  

LPG/LNG Carrier 	  	   	  	   	  	   	  	   7	   7	   	  	   	  	   	  	   	  	   	  	  
	  

Other > 20m *	   *	   *	   *	   *	   *	   *	   *	   *	   *	   *	   *	  

Passenger Vessels 17	   18	   30	   31	   31	   31	   34	   30	   31	   31	   17	   21	  

                    Tugs 

General Tug *	   *	   58	   59	   69	   68	   69	   59	   69	   68	   58	   51	  

Articulated Pusher Tug 
	   	  

*	   *	   11	   35	   	  	   	  	   37	   11	   	  	   12	  (1	  vessel)	  

Pusher Tug 	  	   	  	   	  	   	  	   *	   *	   *	   	  	   47	   47	  
	   	  

                                                   
119 Note that ages provided in data sets were for 2013; ages were adjusted to actual age in 2011 or 2012. Asterisk (*) indicates cells where 
age was not estimated due to small sample size/bias. 
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Table C.6 Maximum size (DWT) for vessels by type, passage line and year   

PASSAGE LINE DIXON 
ENTRANCE 

ALASKA INSIDE 
PASSAGE 

NEAH BAY NORTH GEORGIA 
STRAIT 

POINT ROBERTS QUEEN CHARLOTTE 
SOUND 

Year 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 
                    Tankers < 50,000 DWT 

Chemical/Products  19,998	   19,997	   	  	   	  	   48,641	   48,641	   	  	   	  	   47,162	   48,632	   50,319	  	   43,157	  	  

Crude/Oil Products  	  	   	  	   	  	   	  	   46,144	   48,673	   	  	   	  	   46,144	   48,673	   46,152	  	   46,144	  	  

Products  	  	   47,990	   	  	   	  	   47,981	   49,969	   	  	   	  	   47,363	   	  	   47,037	  	   47,990	  	  

Unknown 47,128	   	  	   	  	   	  	   47,128	   47,045	   	  	   	  	   47,128	   46,938	   47,203	  	   	  	  

                   Tankers>50,000 DWT 

Chemical/ Products  	  	   	  	   	  	   	  	   73,720	   74,127	   	  	   	  	   51,291	   74,127	   51,303	  	   	  	  

Crude Oil  	  	   	  	   	  	   	  	   193,049	   193,049	   	  	   	  	   115,674	   116,095	   	  	   	  	  

Crude/Oil Products  	  	   	  	   	  	   	  	   162,397	   162,397	   	  	   	  	   108,835	   115,830	   	  	   	  	  

Products  	  	   	  	   	  	   	  	   115,462	   109,804	   	  	   	  	   105,405	   76,578	   	  	   	  	  

Unknown 	  	   	  	   	  	   	  	   163,216	   107,181	   	  	   	  	   107,081	   107,181	   51,303	  	   	  	  

Cargo - Bulk 206,331	   207,964	   75,506	   88,222	   388,133	   207,964	   75,506	   88,222	   207,860	   207,964	   206,331	  	   207,964	  	  

Cargo - General 46,580	   43,082	   46,580	   43,082	   179,658	   154,310	   46,580	   43,082	   179,658	   154,310	   52,980	  	   70,037	  	  

Chemical Tanker 	  	   	  	   	  	   	  	   19,975	   24,728	   	  	   	  	   19,975	   19,918	   	  	   	  	  

Container 102,834	   107,277	   	  	   	  	   116,440	   117,236	   	  	   	  	   116,440	   117,236	   102,834	  	   107,277	  

Ferry 1,695	   2,508	   2,508	   2,508	   851	   800	   1,695	   2,508	   2,925	   2,925	   	  	   	  	  

Fishing 6,397	   6,397	   6,397	   6,397	   19,286	   19,286	   6,397	   6,397	   19,286	   19,286	   11,500	  	   6,397	  

Government 515	   7,500	   796	   7,500	   30,412	   33,994	   515	   7,500	   5,100	   30,062	   1,647	  	   1,647	  	  

LPG/LNG Carrier 	  	   	  	   	  	   	  	   54,533	   54,533	   	  	   	  	   	  	   	  	   	  	   	  	  

Other > 20m 750	   2,808	   750	   2,808	   49,504	   16,141	   750	   2,808	   49,504	   16,141	   7,292	  	   636	  	  

Passenger Vessels 10,965	   14,601	   14,601	   14,601	   14,601	   17,339	   10,965	   14,601	   14,601	   14,601	   14,601	   14,601	  	  

                    Tugs 

General Tug 469 570 570 570 1,042 4,129 469 470 1,042 1,042 945	  	   957	  

Articulated Pusher 
Tug 	   	   945 945 19,687 945 	   	   945 835 

	  	   945	  

Pusher Tug 	   	   	   	   	   245 
	  

	   	   245 	     

 



    WEST COAST SPILL RESPONSE STUDY, VOLUME 2:  Vessel Traffic Analysis 

July 19, 2013 95 

APPENDIX D. DATA TABLES FOR PETROLEUM QUANTITY ESTIMATES 
Table D.1  Estimated quantities of persistent oil (in cubic meters) carried as FUEL on vessels crossing six passage lines, 2011-2012120 

PASSAGE LINE DIXON 
ENTRANCE 

ALASKA INSIDE 
PASSAGE 

NEAH BAY NORTH GEORGIA 
STRAIT 

POINT ROBERTS QUEEN CHARLOTTE 
SOUND 

Year 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 
                    Tankers < 50,000 DWT 
Chemical/Products  1,676	   825	   	  	   	  	   447,372	   505,661	   	  	   	  	   212,537	   253,304	   23,363	   5,303	  

Crude/Oil Products  	  	   	  	   	  	   	  	   7,024	   23,465	   	  	   	  	   4,942	   19,150	   5,205	   2,082	  

Products  	  	   1,433	   	  	   	  	   62,839	   14,283	   	  	   	  	   23,688	   	  	   1,130	   1,433	  

Unknown 1,377	   	  	   	  	   	  	   74,866	   64,182	   	  	   	  	   13,666	   5,756	   4,953	   	  	  
                   Tankers>50,000 DWT 
Chemical/ Products  	  	   	  	   	  	   	  	   21,248	   37,154	   	  	   	  	   5,880	   14,021	   1,196	  	   	  	  

Crude Oil  	  	   	  	   	  	   	  	   1,351,031	   1,466,745	   	  	   	  	   37,910	   98,182	   	  	   	  	  

Crude/Oil Products  	  	   	  	   	  	   	  	   116,880	   76,075	   	  	   	  	   60,392	   65,705	   	  	   	  	  

Products  	  	   	  	   	  	   	  	   57,310	   54,589	   	  	   	  	   16,425	   32,306	   	  	   	  	  

Unknown 	  	   	  	   	  	   	  	   104,103	   64,814	   	  	   	  	   19,595	   16,224	   1,097	  	   	  	  

Cargo - Bulk 212,780	   424,169	   31,625	   33,301	   5,175,850	   5,123,306	   8,397	   13,828	   4,214,453	   4,387,649	   330,824	  	   357,540	  	  

Cargo - General 20,073	   39,214	   5,723	   12,987	   2,646,532	   3,047,290	   26,853	   39,282	   1,848,391	   2,183,381	   61,414	  	   61,414	  	  

Chemical Tanker 	  	   	  	   	  	   	  	   14,991	   4,230	   	  	   	  	   12,680	   1,560	  
	  

	  	  

Container 369,295	   526,340	   	  	   	  	   11,580,914	   11,352,475	   	  	   	  	   8,786,042	   10,082,428	   847,355	  	   1,204,875	  	  

Ferry 	  	   	  	  
	   	   	   	   	   	   	   	  

	  	   	  	  

Fishing 
	   	   	   	  

17,985	   9,108	  
	   	  

6,716	   2,277	   33,667	  	   	  	  

Government 
	  

1,249	  
	   	  

83,716	   122,867	  
	  

2,883	   2,724	   22,730	   8,162	  	   3,814	  	  

LPG/LNG Carrier 	  	   	  	   	  	   	  	   9,777	   19,554	   	  	   	  	   	  	   	  	   	  	   	  	  

Other > 20m 
	   	  

1,311	   1,367	   62,680	   50,111	  
	  

383	   49,901	   34,158	   5,260	  	   	  	  

Passenger Vessels 100,611	   127,936	   393,784	   467,877	   424,774	   635,024	   37,798	   167,019	   145,666	   81,217	   185,567	  	   314,757	  	  
                    Tugs 
General Tug 	  	   	  	   625	   1,314	   20,625	   23,022	   1,508	   7,695	   18,955	   12,947	   10,207	  	   605	  	  

Articulated Pusher Tug 	  	   	  	   	  	   	  	   6,854	   7,660	   	  	   	  	   41,260	   29,260	   	  	   	  	  

Pusher Tug 	  	   	  	   	  	   	  	   62	   338	   	  	   	  	   	  	   338	   	  	   	  	  

Total 705,812	   1,121,166	   433,068	   516,846	   22,287,433	   22,701,953	   74,556	   231,090	   15,521,823	   17,342,593	   1,519,400	   1,951,823	  
 

 

                                                   
120 Estimation uses fuel tanks filled to 75% of capacity.   
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Table D.2 Estimated total persistent oil moved as CARGO across each (applicable) passage line in cubic meters, 2011 and 2012 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

  

PASSAGE LINE NEAH BAY POINT ROBERTS QUEEN CHARLOTTE SOUND 

YEAR 2011 2012 2011 2012 2011 2012 

Tanker <50,000 DWT  

Chemical/ Products  	   10,857	   	   	   	    

Crude/Oil Products  66,745	   228,237	   41,125	   159,655	   26,000	    

Total Small Tankers 66,745	   239,094	   41,125	   159,655	   26,000	     

Tanker>50,000 DWT 

Crude Oil  32,707,774	   35,014,761	   1,090,189	   2,564,772	   	  	   	  	  

Crude/Oil Products  1,590,567	   989,457	   782,936	   859,700	   	  	   	  	  

Total Large Tankers 34,298,341	   36,004,218	   1,873,125	   3,424,472	   	  	   	  	  

Total Tankers All Types 34,365,086	   36,243,312	   1,914,250	   3,584,127	   26,000	   	  	  
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Table D.3  Estimated maximum quantity of persistent oil (in cubic meters) carried as FUEL on a single vessel for each passage line121 

PASSAGE LINE DIXON 
ENTRANCE 

ALASKA INSIDE 
PASSAGE 

NEAH BAY NORTH GEORGIA 
STRAIT 

POINT ROBERTS QUEEN CHARLOTTE 
SOUND 

Year 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 
                    Tankers < 50,000 DWT 

Chemical/Products  	  	   	  	   	  	   	  	   	  3,578	   	  2,117	   	  	   	  	   	  3,578	   	  2,090	   3,578	  	   1,700	  	  

Crude/Oil Products  1,117	   1,100	   	  	   	  	   1,388	   1,910	   	  	   	  	   1,388	   1,910	   1,388	  	   1,388	  	  

Products  	  	   	  	   	  	   	  	   2,442	   2,442	   	  	   	  	   2,442	  
	  

1,507	  	   1,910	  	  

Unknown 1,836	  	   1,910	   	  	   	  	   1,889	   1,889	   	  	   	  	   1,845	   1,756	  	   3,666	  	   	  	  

                   Tankers>50000 DWT 

Chemical/ Products  	  	   	  	   	  	   	  	   1,818	   2,118	   	  	   	  	   1,400	   2,118	   1,595	  	   	  	  

Crude Oil  	  	   	  	   	  	   	  	   5,747	   5,747	   	  	   	  	   2,936	   3,544	   	  	   	  	  

Crude/Oil Products  	  	   	  	   	  	   	  	   4,067	   4,067	   	  	   	  	   3,005	   3,650	   	  	   	  	  

Products  	  	   	  	   	  	   	  	   3,230	   3,365	   	  	   	  	   3,230	   2,584	   	  	   	  	  

Unknown 	  	   	  	   	  	   	  	   4,481	   3,103	   	  	   	  	   3,114	   3,103	   1,462	  	   	  	  

Cargo - Bulk 5,868	   6,360	   1,675	   1,564	   10,281	   6,360	   2,634	   2,880	   6,070	   6,360	   5,984	  	   6,360	  

Cargo - General 2,921	   3,310	   777	   1,535	   7,661	   7,661	   2,831	   2,831	   7,636	   4,889	   3,503	   3,580	  	  

Chemical Tanker 	  	   	  	   	  	   	  	   1,066	   1,780	   	  	   	  	   1,066	   1,040	   	  	   	  	  

Container 12,114	   12,114	   	  	   	  	   14,390	   1,4390	   	  	   	  	   14,390	   14,390	   12,114	  	   12,114	  	  

Ferry 	  	   	  	   	  	   	  	   	  	   	  	   	  	   	  	   	  	   	  	   	  	   	  	  

Fishing 	  	   	  	   	  	   	  	   3,036	   3,036	   	  	   	  	   3,036	   3,036	   2,959	  	   	  	  

Government 	  	   1,665	   	  	   	  	   5,313	   7,087	   	  	   1,665	   727	   3,828	   1,560	  	   727	  	  

LPG/LNG Carrier 	  	   	  	   	  	   	  	   3,259	   3,259	   	  	   	  	   	  	   	  	   	  	   	  	  

Other > 20m 	  	   	  	   437	   511	   3,302	   3,931	   	  	   511	   3,302	   3,931	   1,620	  	   1,620	  	  

Passenger Vessels 2,796	   3,082	   3,220	   3,400	   3,220	   3,400	   2,796	   3,400	   3,220	   3,400	   2,963	  	   2,963	  	  

                    Tugs 

General Tug 	  	   	  	   285	   264	   570	   2,010	   285	   264	   359	   350	   2,619	  	   570	  	  

Articulated Pusher Tug 	  	   	  	   	  	   	  	   910	   640	   	  	   	  	   640	   640	   	  	   	  	  

Pusher Tug 	  	   	  	   	  	   	  	   83	   225	   	  	   	  	   	  	   225	   	  	   	  	  

Total 26,652	   29,541	   6,394	   7,274	   78,511	   80,537	   8,546	   11,551	   63,384	   62,844	   46,518	   32,932	  

                                                   
121 Estimation uses fuel tanks filled to 75% of capacity.  Note that “unknown” vessels were excluded from this analysis. 
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Table D.4  Estimated quantities of non-persistent oil (in cubic meters) carried as FUEL on vessels crossing six passage lines, 2011-2012122 

PASSAGE LINE DIXON 
ENTRANCE 

ALASKA INSIDE 
PASSAGE 

NEAH BAY NORTH GEORGIA 
STRAIT 

POINT ROBERTS QUEEN CHARLOTTE 
SOUND 

Year 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 
                    Tankers < 50,000 DWT 

Chemical/Products  119	   60	   	  	   	  	   54,266	   62,043	   	  	   	  	   23,287	   28,153	   2,210	  	   602	  	  

Crude/Oil Products  	  	   	  	   	  	   	  	   971	   2,034	   	  	   	  	   165	   798	   821	  	   329	  	  

Products  	  	   171	   	  	   	  	   5,807	   1,308	   	  	   	  	   2,225	   	  	   84	  	   171	  	  

Unknown 138	   	  	   	  	   	  	   7,714	   6,549	   	  	   	  	   1,601	   714	   550	   	  	  

                   Tankers>50,000 DWT 

Chemical/ Products  	  	   	  	   	  	   	  	   2,372	   4,349	   	  	   	  	   623	   1,431	   161	  	   	  	  

Crude Oil  	  	   	  	   	  	   	  	   82,128	   82,857	   	  	   	  	   3,115	   7,894	   	  	   	  	  

Crude/Oil Products  	  	   	  	   	  	   	  	   8,720	   6,337	   	  	   	  	   4,747	   5,330	   	  	   	  	  

Products  	  	   	  	   	  	   	  	   4,701	   4,183	   	  	   	  	   1,480	   2,393	   	  	   	  	  

Unknown 	  	   	  	   	  	   	  	   7,546	   4,581	   	  	   	  	   1,528	   1,146	   122	  	   	  	  

Cargo - Bulk 16,627	   31,016	   2,941	   3605	   406,519	   398,619	   658	   1,176	   326,478	   339,466	   27,456	  	   27,750	  	  

Cargo - General 2,155	   4,261	   1,445	   1989	   208,036	   242,830	   5,433	   6,631	   152,304	   186,040	   6,444	   8,322	  	  

Chemical Tanker 	  	   	  	   	  	   	  	   1,643	   388	   	  	   	  	   928	   222	  
	   	  

Container 16,891	   24,250	   	  	   	  	   663,029	   637,024	   	  	   	  	   442,310	   478,884	   36,871	  	   53,295	  	  

Ferry 	  	   	  	   176,619	   249,655	   1,410	   495	   5,535	   14,756	   144,510	   128,271	   	  	   	  	  

Fishing 1,058	   4,595	   10,865	   22,850	   140,550	   111,018	   10,180	   20,692	   31,115	   31,574	   12,193	  	   12,968	  	  

Government 135	   1,097	   1,991	   4,923	   11,250	   19,431	   270	   1,959	   2,429	   4,959	   4,475	  	   3,184	  	  

LPG/LNG Carrier 	  	   	  	   	  	   	  	   795	   1,590	   	  	   	  	   	  	   	  	   	  	   	  	  

Other > 20m 782	   1,298	   4,979	   9,639	   36,759	   39,347	   1,956	   7,690	   20,640	   21,803	   4,680	  	   4,912	  	  

Passenger Vessels 27,401	   52,325	   319,289	   380,413	   422,116	   391,682	   6,667	   112,179	   60,983	   47,328	   178,639	  	   235,774	  	  

                    Tugs 

General Tug 383	   6,011	   88,319	   157,971	   131,505	   157,198	   93,703	   232,013	   293,575	   294,789	   18,936	  	   19,803	  	  

Articulated Pusher Tug 	  	   	  	   843	   422	   57,917	   76,268	   	  	   	  	   11,180	   15,120	   	  	   422	  	  

Pusher Tug 	  	   	  	   	  	   	  	   176	   	  	   110	   	  	   17,121	   23,895	   	  	   	  	  

Total 65,689	   125,084	   607,291	   831,467	   2,255,930	   2,250,131	   124,512	   397,096	   1,542,344	   1,620,210	   293,642	   367,532	  
 
                                                   
122 Estimation uses fuel tanks filled to 75% of capacity.  Note that “unknown” vessels were excluded from this analysis. 
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Table D.5 Estimated quantities of non-persistent oil (in cubic meters) carried as CARGO on vessels crossing six passage lines, 2011-2012123 

 
  

                                                   
123 Estimation uses fuel tanks filled to 50% of capacity.  Note that “unknown” vessels were excluded from this analysis. 

PASSAGE LINE DIXON ENTRANCE NEAH BAY POINT ROBERTS QUEEN CHARLOTTE SOUND 

YEAR 2011 2012 2011 2012 2011 2012 2011 2012 

Tanker <50,000 DWT        

Chemical/ Products  20,863	   10,432	   9,239,348	   10,489,038	   3,324,165	   4,123,507	   408,653	   77,120	  

Crude/Oil Products  	  	   	  	   66,745	   228,237	   41,125	   159,655	   128,100	   51,240	  

Products  	  	   27,377	   1,235,440	   285,689	   467,401	   	  	   25,159	   27,377	  

Unknown 27,411	   	  	   1,455,170	   1,259,091	   230,898	   90,215	   27,411	   	  	  

Total Small Tankers 48,274	   37,809	   11,996,703	   12,262,055	   4,063,589	   4,373,377	   589,323	   155,737	  

Tanker>50,000 DWT       

Chemical/ Products  	  	   	  	   550,428	   957,667	   157,793	   351,333	   25,781	   	  	  

Crude Oil  	  	   	  	  
	   	   	   	  

	  	   	  	  

Crude/Oil Products  	  	   	  	   1,590,567	   989,457	   782,936	   859,700	   	  	   	  	  

Products  	  	   	  	   1,391,984	   1,301,594	   377,124	   767,081	   	  	   	  	  

Unknown 	  	   	  	   2,532,188	   1,585,238	   468,665	   396,863	   25,875	   	  	  

Total Large Tankers 	  	   	  	   6,065,167	   4,833,956	   1,786,518	   2,374,977	   51,656	   	  	  

Chemical Tankers 	  	   	  	   175,684	   51,152	   149,033	   19,436	   	  	   	  	  

Total Tankers All Types 48,274	   37,809	   18,237,554	   17,147,163	   5,999,140	   6,767,790	   640,979	   155,737	  
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Table D.6  Estimated maximum quantity of non-persistent oil (in cubic meters) carried as FUEL on a single vessel for each passage line124 

PASSAGE LINE DIXON 
ENTRANCE 

ALASKA INSIDE 
PASSAGE NEAH BAY NORTH GEORGIA 

STRAIT POINT ROBERTS QUEEN CHARLOTTE 
SOUND 

Year 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 
                    Tankers < 50000 DWT 

Chemical/Products  79	   79	   	  	   	  	   470	   363	   	  	   	  	   470	   363	   443	  	   313	  	  

Crude/Oil Products  	  	   	  	   	  	   	  	   219	   313	   	  	   	  	   219	   313	   219	  	   219	  	  

Products  	  	   228	   	  	   	  	   275	   210	   	  	   	  	   242	   	  	   112	  	   228	  	  

Unknown 184	   	  	   	  	   	  	   187	   187	   	  	   	  	   185	   181	   401	  	   	  	  

                   Tankers>50000 DWT 

Chemical/ Products  	  	   	  	   	  	   	  	   252	  	   255	  	   	  	   	  	   160	  	   227	  	   215	  	   	  	  

Crude Oil  	  	   	  	   	  	   	  	   575	   575	   	  	   	  	   285	   306	   	  	   	  	  

Crude/Oil Products  	  	   	  	   	  	   	  	   294	   294	   	  	   	  	   247	   294	   	  	   	  	  

Products  	  	   	  	   	  	   	  	   479	   205	   	  	   	  	   223	   195	   	  	   	  	  

Unknown 	  	   	  	   	  	   	  	   261	   219	   	  	   	  	   219	   219	   162	  	   	  	  

Cargo - Bulk 372	   604	   145	   200	   1,390	   630	   197	   260	   530	   630	   1,390	  	   399	  

Cargo - General 249	   431	   144	   144	   676	   1,080	   226	   431	   538	   762	   442	  	   442	  

Chemical Tanker 	  	   	  	   	  	   	  	   165	   147	   	  	   	  	   165	   147	  
	  

	  	  

Container 503	   649	   	  	   	  	   1,695	   1,694	   	  	   	  	   1,192	   737	   505	   649	  	  

Ferry 	  	   	  	   1,306	   1,306	   1,218	   500	   500	   1,306	   1,306	   1,306	   	  	   	  	  

Fishing 327	   969	   1,788	   1,788	   1,584	   1,788	   1,788	   1,788	   1,788	   1,788	   825	  	   1,788	  	  

Government 180	   343	   372	   372	   387	   3,870	   180	   226	   372	   372	   372	  	   343	  	  

LPG/LNG Carrier 	  	   	  	   	  	   	  	   265	   265	   	  	   	  	   	  	   	  	   	  	   	  	  

Other > 20m 367	   749	   367	   749	   1,224	   1,224	   498	   749	   545	   965	   498	  	   498	  	  

Passenger Vessels 3,159	   3,793	   3,793	   3,793	   3,793	   3,793	   3,105	   3,793	   3,793	   3,793	   3,793	  	   3,793	  	  

                    Tugs 

General Tug 209	   465	   805	   783	   783	   1,020	   783	   783	   805	   783	   562	  	   783	  	  

Articulated Pusher Tug 	  	   	  	   562	   562	   804	   650	   	  	   	  	   624	   624	   	  	   562	  	  

Pusher Tug 	  	   	  	   	  	   	  	   147	   	  	   147	   	  	   270	   270	   	  	   	  	  

Total 5,629	   8,310	   9,282	   9,697	   17,143	   19,282	   7,424	   9,336	   14,178	   14,275	   9,939	   10,017	  
Table D.7 Summary of records for which petroleum FUEL data was estimated based on vessel traffic records (not including barge volumes) 
                                                   
124 Estimation uses fuel tanks filled to 75% of capacity.  Note that “unknown” vessels were excluded from this analysis. 
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MCTS VESSEL TYPE TOTAL # 
UNIQUE 
VESSELS 

# MISSING 
PRIMARY 

FUEL 

R2 OF PRIMARY 
FUEL ESTIMATE 

# MISSING 
SECONDARY FUEL 

ESTIMATE 

R2 OF SECONDARY 
FUEL ESTIMATE 

Tanker <50,000 DWT  170 20 0.49 24 0.079 

Tanker >50,000 DWT  168 25 0.85 29 0.12 

Cargo - Bulk 2,116 785 0.87 1,636 0.28 

Cargo - General 651 280 0.60 442 0.50 

Chemical Tanker All Present in Data 

Container 622 314 0.86 442 0.38 

Ferry 33 12 0.083 N/A N/A 

Fishing 385 357 0.88 N/A N/A 

Government 113 21 0.98 8 Cargo-General  used 

LPG/LNG Carrier All Present in Data 

Other > 20m 267 9 0.86 14 Cargo-General used 

Passenger Vessels 68 20 0.73 1 Cargo-General used 

Tugs 309 120 0.82 N/A N/A 

Unknown No Estimates Performed 
 

 
 
 
Table D.8 Summary of records for which petroleum CARGO data was estimated based on vessel traffic records  

MCTS VESSEL TYPE TOTAL # # MISSING LIQUID CARGO R2 OF CARGO ESTIMATE 

Chemical Tanker  5 1 .99 

Tanker < 50,000 DWT  170 14 .99 

Tanker > 50,000 DWT 168 8 .99 
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Table D.9 Information and assumptions used to estimate total annual oil cargo volume for tank barges 

Portion of Estimate Victoria Vancouver Comox Prince 
Rupert Comments 

Inbound	  movements	   283	   560	   92	   32	   Annual	  totals	  provided	  by	  MTCS	  (2010-‐2011)	  

Outbound	  movements	   288	   595	   90	   34	   Annual	  totals	  provided	  by	  MTCS	  (2010-‐2011)	  

Estimated	  max	  oil	  capacity	  (m3)	  for	  
each	  inbound/outbound	  movements	   9,141	   12,278	   9,141	   9,141	  

Victoria,	  Comox	  &	  Prince	  Rupert:	  	  Assumes	  full	  capacity	  for	  
inbound	  movement	  and	  empty	  for	  outbound.	  	  Vancouver:	  	  
Assumes	  that	  25%	  of	  the	  barge	  movements	  are	  21,146m3	  
articulated	  tug	  and	  barge	  (ATB),	  75%	  are	  9,141m3	  capacity	  
traditional	  tank	  barges	  and	  both	  outbound	  and	  inbound	  are	  fully	  
loaded.	  

Estimated	  maximum	  annual	  total	  oil	  
movement	  (inbound/outbound)	  (m3)	   2,605,048	   14,181,446	   840,928	   292,497	   	  

Transits	   514	   0	   132	   71	   Annual	  totals	  provided	  by	  MTCS	  (2010-‐2011)	  

Estimated	  max	  oil	  capacity	  (m3)	  for	  
each	  transit	   10,368	   10,368	   10,368	   10,368	   Assumes	  that	  10%	  are	  high	  capacity	  ATBs	  and	  the	  remaining	  are	  

9,141m3	  capacity	  traditional	  tank	  barges.	  

Estimated	  maximum	  annual	  total	  oil	  
movement	  	   5,329,332	   	   1,368,622	   736,153	   Assumes	  each	  movement	  is	  with	  a	  full	  load.	  

In-‐zone	  movements	   45	   2,749	   147	   136	   Annual	  totals	  provided	  by	  MTCS	  (2010-‐2011)	  

Estimated	  maximum	  oil	  capacity	  (m3)	  
for	  each	  in-‐zone	  movement	   10,368	   10,368	   10,368	   10,368	   Assumes	  that	  ship	  bunkering	  (2,729m3	  tank	  barge	  capacity)	  

accounts	  for	  20%	  of	  the	  movements.	  

Estimated	  maximum	  annual	  total	  oil	  
movement	  in-‐zone	  (m3)	   233,288	   14,251,296	   762,074	   705,048	   Assumes	  that	  half	  of	  the	  movements	  are	  at	  full	  capacity	  and	  that	  

half	  of	  the	  movements	  are	  empty.	  	  	  

	   	   	   	   	   	  

Total	  annual	  oil	  movement	  by	  tank	  
barge	   8,167,667	   28,432,742	   2,971,623	   1,733,697	  

Assumes	  that	  5%	  of	  this	  total	  is	  persistent	  oil	  on	  barges	  used	  for	  
bunkering	  or	  transport	  between	  refineries	  in	  metro	  Vancouver	  
and	  Washington.	  
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APPENDIX E.  ACRONYMS  

 
AIP	   Alaska	  Inside	  Passage	  
AIS	   Automatic	  Identification	  System	  
AMHS	   Alaska	  Marine	  Highway	  System	  
AML	   Alaska	  Marine	  Lines	  
ANS	   Alaska	  North	  Slope	  
APGCI	   Asian	  Pacific	  Gateway	  and	  Corridor	  Initiative	  
ATB	   Articulated	  Tug	  and	  Barge	  
BC	   British	  Columbia	  
BSCFD	   Billion	  standard	  cubic	  feet	  per	  day	  
CCG	   Canadian	  Coast	  Guard	  
CCGS	   Canadian	  Coast	  Guard	  Ship	  
DE	   Dixon	  Entrance	  
DWT	   Deadweight	  tonnage	  
ECA	   Emissions	  Control	  Area	  
EEZ	   Exclusive	  Economic	  Zone	  

GT	   Gross	  tonnage	  
HFO	   Heavy	  Fuel	  Oil	  
IFO	   Intermediate	  Fuel	  Oil	  
IMO	   International	  Maritime	  Organization	  
JDF	   Juan	  de	  Fuca	  

LLC	   Limited	  Liability	  Company	  
LNG	   Liquid	  Natural	  Gas	  
LPG	   Liquid	  Petroleum	  Gas	  
MARPOL	   International	  Convention	  on	  the	  Prevention	  of	  Marine	  Pollution	  

MBA	   Masters	  of	  Business	  Administration	  
MCTS	   Marine	  Communications	  and	  Traffic	  Services	  
MGO	   Marine	  Gas	  Oil	  
MMSCFD	   Million	  standard	  cubic	  feet	  per	  day	  
MMSI	   Maritime	  Mobile	  Security	  Identity	  
MOU	   Memorandum	  of	  Understanding	  
MT	   Metric	  ton	  

N	   North	  

NB	   Neah	  Bay	  

NE	   Northeast	  

NEB	   National	  Energy	  Board	  
NGS	   North	  Georgia	  Strait	  
nm	   Nautical	  mile	  
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NW	   Northwest	  

PMV	   Port	  Metro	  Vancouver	  
PR	   Point	  Roberts	  
QCS	   Queen	  Charlotte	  Sound	  
Ro-‐Ro	   Roll	  on-‐Roll	  off	  

ROC	   Response	  Options	  Calculator	  

S	   South	  
SBT	   Stewart	  Bulk	  Terminal	  
SE	   Southeast	  
SOLAS	   Safety	  of	  Life	  at	  Sea	  
StatCan	   Statistics	  Canada	  

SW	   Southwest	  

TEU	   Twenty-‐foot	  equivalent	  unit	  
ULCC	   Ultra	  Large	  Crude	  Carrier	  
ULOC	   Ultra	  Large	  Ore	  Carrier	  
UNCLOS	   United	  Nations’	  Convention	  on	  the	  Law	  of	  the	  Sea	  

USCG	   United	  States’	  Coast	  Guard	  
VLCC	   Very	  Large	  Crude	  Carrier	  
VLOC	   Very	  Large	  Ore	  Carrier	  
VTS	   Vessel	  Traffic	  System	  
W	   West	  
WCMRC	   Western	  Canada	  Marine	  Response	  Corporation	  
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APPENDIX F.  AUTHORS 

This report was researched and written by Nuka Research and Planning 
Group, LLC.  Brief biographical sketches are provided for the authors. 

Elise DeCola, Lead Author 

Elise DeCola is the operations manager of Nuka Research, and she was the 
lead author for this study.  Her professional career began in legislative affairs 
in 1996, where her first assignment as a marine environmental policy fellow 
was to develop a state-level oil spill prevention and response law in the wake of 
a major New England fuel barge spill.  She has since worked on oil spill policy 
research and contingency plan development and review in the US, Canada, and 
Europe. She regularly conducts field preparedness exercises for oil spill 
responders in the Northeast, and publishes regularly on the topic of oil spill 
preparedness.  Ms. DeCola holds an MA in Marine Affairs from the University 
of Rhode Island and a BS in Environmental Science from the College of William 
and Mary in Virginia.   

Tim Robertson, Lead Analyst 

Tim Robertson is the General Manager for Nuka Research Mr. Robertson has 
worked for over two decades as an oil spill prevention, planning, and response 
professional.  He has been the lead analyst for previous vessel traffic and 
related studies conducted by Nuka Research. Mr. Robertson has extensive 
experience with statistical analysis, both in his former role at Alaska 
Department of Fish and Game as well as through Nuka Research projects 
analyzing oil spill statistical data. Mr. Robertson holds a Master of Science 
(MS) in Fishery Science from the University of Alaska (1985) and a Bachelor of 
Science (BS) in Fisheries Biology from Colorado State University (1977).   

Andrew Mattox, Analyst  

Andrew Mattox is Nuka Research analyst, and he performed data handling for 
this study.  Mr. Mattox has quantitative analysis experience in geological and 
earth sciences, environmental and weather data, and spill modeling.   He 
served for six years as a wildland firefighter for the US Forest Service, where 
he acquired his training in operations and the Incident Command System, 
which is now applied to modeling oil spill responses.  Mr. Mattox earned a BA 
in Geology from Carleton College and is currently an MBA candidate at the 
Bainbridge Graduate Institute. 

David Eley, Contributing Author 

David Eley is a retired US Coast Guard commander with 24 years experience 
in marine transportation management, environmental protection, law 
enforcement, maritime safety and health, and international affairs. Of note was 
a two-year tour as Head of the Oil Pollution Coordination Centre of the United 
Nations' International Maritime Organization in London, UK. Since retirement 
from the Coast Guard in September 1999, Mr. Eley has undertaken a number 
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of consultative projects in pollution prevention, risk assessment, emergency 
management, and marine transportation management.  His clients in Alaska 
include the US National Park Service, the cruise ship industry, Alaska 
Department of Environmental Conservation (ADEC), the US Coast Guard, 
citizens’ environmental advocacy groups, and the Alaska Marine Highway 
System.  Working for Nuka Research and Planning, he served as a principal 
researcher and author of vessel traffic studies for the Aleutian Islands, Cook 
Inlet and Southeast Alaska. 

Sierra Fletcher, Contributing Author 

Sierra Fletcher is a Project Manager at Nuka Research and was a contributing 
author for this report. She has more than ten years of experience analyzing 
U.S. state, federal, and international policies on environmental issues including 
oil spill prevention and response and product stewardship.  She contributes 
policy analysis, facilitation, and technical writing to Nuka Research's work on 
both the east and west coasts of North America. Ms. Fletcher has a MALD in 
Environmental Policy from the Fletcher School of Law and Diplomacy at Tufts 
University and a BA from Yale University.  

 


