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The intended Passage Plan including: 

• Anticipated traffic. 

• Anticipated tides, currents and weather. 

• Speed restrictions. 

• Minimum underkeel/airdraft clearances. 

• Tank vessel escort regulations. 

• Berthing/unberthing plan. 

The navigation channel is maintained at a depth of 43 feet and a minimum width of 600 feet for most of the 
route. The channel widens near Astoria and depths are approximately 55 feet. The route is characterized by 
several locations with limited visibility due to high ground in the vicinity of turns. Traffic is managed in these 
areas by cooperative coordination and agreements between Pilots, using various shipboard navigation 
instruments, as well as the Pilots own unique navigation tool, Transview 32 (TV32). TV32 is used to identify 
other vessels on the river (underway, anchored, or tied to a dock). It identifies a specific vessel’s location, 
course, and speed and allows coordination of safe meeting and passing along the route. TV32 is further 
described in Section  5.2.3 of this report. The channel passes beneath the Longview Bridge, with vertical 
clearances of 198 feet and a horizontal clearance of 1,085 feet, and the Astoria Bridge, with a vertical 
clearance of 208 feet and a horizontal clearance of 1,070 feet (Ref. /5/).  

Passing vessels (encounters) are common in a river environment. The transit from the terminal in Vancouver 
to the Columbia River Bar takes approximately 8 hours. 

2.8 Bar Transit 
Passing Astoria, the Columbia River Pilot will be relieved by a Columbia River Bar Pilot. A Columbia River Bar 
Pilot will guide the vessel across the bar to a point approximately 3 NM offshore from the mouth of the river. 
The Pilotage area actually extends out to 12 NM offshore, to allow for adequate sea room for vessels to 
maneuver, providing the safest position for Pilots to disembark. Pilots board either by helicopter or Pilot boat.  

The tidal current velocity at the bar is 3.5 knots, but it is modified by the river discharge. On the flood, there 
is a set toward Clatsop Spit; on the ebb the current sets along the line of buoys. Heavy breakers have been 
reported as far inside the entrance as Buoy 20, north of Clatsop Spit (Ref. /5/). 

The Columbia River Bar is characterized by changes in the currents often accompanied by breakers. The ebb 
currents on the north side of the bar attain velocities of 6 to 8 knots. Northwest winds occasionally cause 
currents to set north, or against the wind, in the area outside the jetties. In the entrance the currents are 
variable, and can reach a velocity of over 5 knots on the ebb. On the flood, they seldom exceed a velocity of 
4 knots.  

The Coast Guard maintains a recorded bar and weather forecast report to monitor conditions as they change. 
The recording is updated every 3 hours during daylight or when weather conditions change. Bar conditions 
are also broadcast over two amplitude modulation (AM) radio frequencies at 15 minute intervals. In addition, 
Coast Guard Station Cape Disappointment can be contacted via very high frequency-frequency modulation 
(VHF-FM) Channel 16 at all times for conditions on the bar.  
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3 PROPOSED VANCOUVER ENERGY TERMINAL OPERATIONS 

This section describes the relevant aspects of 
terminal operations, which consist of: 

• Vessels selected to represent the range 
of tankers that could load at the 
Vancouver Energy Terminal (Sample 
Vessels). 

• Terminal. 

• Cargo loading. 

3.1 Sample Vessel Specifications 
All vessels will be double-hulled, vetted and approved by Vancouver Energy Terminal. 46 CFR 31 or 176 
mandates that the US Coast Guard annually inspect and ensure compliance with all applicable safety, 
pollution prevention, training, and emergency response regulations, including The US Environmental 
Protection Agency’s (EPA) regulations for operating in North American Emission Control areas. 

Three sizes of vessels were selected to represent the possible range of tankers to load at the terminal. The 
first was 46,654 DWT with a cargo capacity of 330,945 bbl. The second was 105,278 DWT with a cargo 
capacity of 818,418 bbl (loaded to a maximum of 600,000 bbl), and the third was 164,746 DWT with a 
cargo capacity of 1,102,244 bbl (loaded to a maximum of 600,000 bbl). DWT is defined as the largest 
weight of cargo, bunkers and stores a ship is able to carry. These three vessels are discussed throughout 
this study as Sample Vessels, collectively. 

For the purpose of discussion in this report, the deadweight tonnage of each vessel was rounded to the 
nearest 1,000 tons. However, oil spill risk modelling was performed at the actual deadweight tonnage values.  

Table  3-1, Table  3-2, and Table  3-3 list relevant specifications for the Sample Vessels. The 47,000 DWT 
tanker is the vessel type that will call on the terminal the vast majority of the time. The two larger size 
vessels have been modeled in the event that this size vessel may become available. Oil capacity volumes 
listed in the tables below indicate the maximum carrying capacity of each of the three sizes of sample 
vessels. All modelling in this study for the two larger vessels was performed at a loaded volume of 
600,000 bbl. Modelling for the 47,000 DWT vessel assumed a 97% load.  

The specifications of each vessel are included in Table  3-1, Table  3-2 and Table  3-3.  
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Table  3-1  Specifications of 47,000 DWT tanker 
Description Specification 
Length overall (LOA) 183.2 m (601 feet) 
Breadth 32.2 m (105.6 feet) 

Summer Draft 12.2. m (40 feet) 
Type of Hull Double Hull  

Lightship Freeboard 16.5 m (54.1 feet) 

Total Advertised Capacity (98%) 52,733 m3 (331,681 bbl) distributed 
among 12 cargo tanks 

Table  3-2  Specifications of 105,000 DWT tanker 
Description Specification 
LOA 243.8 m (799.9 feet) 

Breadth 42 m (137.8 feet) 
Summer Draft 15.0 m (49.2 feet) 

Type of Hull Double Hull 
Lightship Freeboard 18.6 m (61 feet) 

Total Advertised Capacity (98%) 127,515 m3  (802,050 bbl) distributed 
among 12 cargo tanks4 

Table  3-3  Specifications of 165,000 DWT tanker 
Description Specification 
LOA 274.5 m (900.6 feet) 
Breadth 48.0 m (157.5 feet) 

Summer Draft 16.3 m (53.5 feet) 
Type of Hull Double Hull 

Lightship Freeboard 20.5 m (67.3 feet) 

Total Advertised Capacity (98%) 171,732 m3 (1,080,200 bbl) distributed 
among 12 cargo tanks4 

4 These vessels will only be loaded to a maximum of 600,000 bbl at Vancouver Energy 
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3.2 Terminal Description 
The terminal will receive crude oil by rail which will be stored in double-bottom, internal floating-roof 
aboveground storage tanks. Automatic tank level sensors and tank gauging systems will ensure operators 
are aware of tank volumes at all times. The tanks will include a leak detection system between the double-
bottom tank floors, and will be cathodically protected to prevent corrosion. The tanks will be enclosed by a 
containment berm approximately six feet in height. The entire tank containment area will be equipped with a 
storm water collection and treatment system and will be lined with an impervious membrane to prevent 
spills from infiltration into the soil.  

The loading system will incorporate automatic shutoff valves with a 30-second maximum shutoff time. The 
pipelines serving the dock will undergo annual testing as required by 33 CFR Part 156.170 and will be 
inspected by the US Coast Guard to verify compliance. A fire water pump house will contain an emergency 
fire pump and fire foam will be available in the pump house.  

Storm water catchment will be treated through a storm water control system. A catchment will be 
constructed at or below the deck level for the containment of inadvertent releases in addition to storm water 
that may fall in the catchment area. The containment is configured with an automatic level detection sensor 
that will pump any liquids into the return line or an approved treatment system. Cargo Loading 

Approximately one tanker will be loaded per day. Vancouver Energy anticipates that all of the tankers 
loading at the terminal will be 47,000 DWT; two other vessel sizes were included in this assessment because 
the vessel types visiting the terminal could change at some undefined time in the future.  

For the purposes of this assessment, it was assumed that 79% of all tanker loadings were the 47,000 DWT 
tanker. The additional vessels were represented in the assessment as comprising 20% (105,000 DWT) and 1% 
(165,000 DWT) of the annual calls per year.  

Loading will utilize three variable speed pumps with a fourth pump on standby. During loading, all vapors 
will be sent to a Marine Vapor Combustion Unit (MVCU), which will combust the hydrocarbons in the vapors.  

A fixed boom, typically called a fence boom, will be placed between the vessel and the shoreline. Floating 
booms will be deployed prior to the transfer after the vessel is moored; and will connect with the fixed fence 
boom on the upstream and downstream ends to fully enclose the vessel.  

An assessment of oil spill risk from loading operations (volume and frequency of spill occurring) was also 
performed. The results of the assessment are included in Appendix B of this report. 
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4 MARINE TRAFFIC  

Marine vessel traffic was identified using data 
obtained from the Automatic Identification 
System (AIS). AIS is an automatic tracking 
system that allows vessels to identify and 
locate other vessels. The International 
Convention for the Safety of Life at Sea (SOLAS) 
requires AIS transmitters to be active onboard 
all vessels of more than 300 gross tons, 
although a large number of smaller vessels 
have been fitted with AIS. In addition to its use in navigation, historic AIS data contains timestamps, 
coordinates, and vessel information that make it possible to analyze the sailing routes of vessel traffic. 

4.1 Current Marine Traffic 
Historical traffic routes were identified using AIS registration data obtained from the Merchants Exchange of 
Portland, Oregon. The AIS data were collected for a year, from July 1, 2013 to June 30, 20145. For purposes 
of practicality, any changes since June 30, 2014 to transits and facilities on the river are not accounted for in 
this assessment. Current Traffic is defined by this one-year period.  

5 Due to a technical error, AIS data for January 7th, 2014 is not included in this study. 
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Figure  4-1 shows the study area, AIS traffic, and the route of Sample Vessels (in yellow). Other frequently 
travelled routes are also indicated on the map. The Sample Vessel route extends from Vancouver, WA (i.e., 
RM 103.5) to 12 NM off the coast in the Pacific Ocean. 

 
Figure  4-1  All AIS Registrations in the Study Area (July 1, 2013 to June 30, 2014) 

The route of the Sample Vessels was defined based on routes currently sailed by cargo and tanker vessels. 
The study area was defined by the following coordinates in decimal degrees:  

 Latitude Longitude 
NW Point 46.38333 N 124.45 W 
NE Point 46.38333 N 122.65 W 
SE point 45.58333 N 122.65 W 
SW Point 45.58333 N 124.45 W 
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The route was divided into four subareas. The route segments are indicated by colored boxes in Figure  4-2.  

 
Figure  4-2  Study Area (Lower Columbia River) 

AIS data was used to map vessel traffic density of the study area. Vessel traffic density was defined as the 
number of data returns received via AIS within a predefined area over a set period of time. Vessel position 
data was divided into grid cells. Data included within each grid cell was processed and converted to the 
number of vessel transits. 

Note that the number of AIS points within a grid cell corresponds to the number of data returns received 
from all vessels AIS transponders. Each AIS data signal transmits the time stamp, ship’s identity and 
location. The vessel track was approximated by matching the location of the data transmission and the time 
it was sent to the identity of a vessel.  

A location with higher vessel traffic density was a location with a greater number of data signals. If the AIS 
data signal from a ship remains at a location, it indicates that a ship was not moving (e.g., moored or 
anchored). Therefore, high vessel traffic density can represent slower or stationary vessels and not 
necessarily a larger number of vessels. 
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4.1.1 Study Area 
Figure  4-3 is a “heat map” showing the relative density of traffic along the entire route. It is a cumulative 
picture of all vessels transiting the Columbia River. The AIS data recorded more than 10,000 vessel transits 
over the Columbia River Bar between July 1, 2013 and June 30, 2014, and of these, 6,600 transits 
continued upriver beyond Astoria. It is inferred that the vessels that do not continue beyond Astoria 
(approximately 4,100 transits) were vessels bound for Hammond, Astoria, Ilwaco or Chinook. 

 
Figure  4-3  Vessel Traffic Density in Lower Columbia River 
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Figure  4-4 shows the Columbia River Bar and the ports of Hammond, Astoria, Ilwaco and Chinook. The bar 
crossing to Ilwaco was a commonly transited area by fishing vessels and pleasure vessels. About 46% of 
pleasure traffic from the Pacific travelled to Astoria. Most of the remaining pleasure traffic travelled to Ilwaco 
and Chinook with a small percentage transiting upriver.  
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Figure  4-4  Vessel Traffic Density in Columbia River Bar Area 

There was relatively greater traffic density in the anchorage area near Astoria.  

The majority of passenger vessel traffic stayed within the river and did not cross the bar. A total of 42 
passenger vessel transits were recorded in the Columbia River Bar, and 598 passenger vessel transits were 
recorded in the vicinity of Astoria.  
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Figure  4-5 shows the Ports of Longview and Kalama. There were 8,400 vessel transits at Longview around 
the mouth of the Cowlitz River, and 6,800 transits near Kalama. This accounts for both inbound and 
outbound traffic, as well as vessels on a single voyage past both ports. The river near Longview is 
predominantly transited by tugs, and has twice as many transits than cargo carrier transits.  

 
Figure  4-5  Vessel Traffic Density in Longview/Kalama Area 

Note darker areas on the turns, suggesting vessels slow on turns, and therefore send more AIS signals per 
distance travelled.  
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3 COLUMBIA RIVER BAR PILOTAGE LICENSE REQUIREMENTS 
Before a candidate can apply for a pilotage license on the Columbia River Bar, he / she must first hold a 
Master Mariner’s license issued by the US Coast Guard for vessels 5,000 gross tons or greater, and have 
served in that capacity for a minimum of two years. A mariner may have been at sea for 15 to 25 years to 
earn such a license (Ref. /11/).  

To be eligible to apply to the Columbia River Bar Pilot training program, applicants must (Ref. /9/): 

• Complete a training program approved by the Oregon Board of Marine Pilots.  

• Complete a bridge simulator exercise administered by a nationally recognized, independent, marine 
education and training facility. The simulator assesses: 

o Fundamental piloting and ship handling ability. 

o Ability to assimilate and prioritize all data while maintaining situational awareness. 

o Ability to respond appropriately in routine situations. 

o Ability to respond appropriately in emergency or non-routine situations. 

o Ability to communicate well and project proper bridge presence. 

o Demonstration of understanding of Bridge Resource Management. 

o Demonstration of understanding of and command of the International and Inland Rules of 
the Road. 

Candidates selected to train for licensure must have successfully completed the following requirements to 
receive an original pilot license (Ref. /8/; Ref. /9/): 

• Complete a minimum of 100 crossings of the Columbia River Bar under the supervision of an 
unlimited state-licensed Pilot, and make crossings with at least five different state licensed Columbia 
River Bar pilots. 

• Be on board a minimum of ten ships docking or undocking from the Astoria Port Docks, Tongue Point, 
and other facilities. 

• Make 25% of the crossings of the Columbia River Bar during the hours of darkness. 

The Applicants must be able to draw the Columbia River entrance chart by memory, including each floating 
and fixed aid to navigation along the route (Ref. /9/). 

4 COLUMBIA RIVER PILOTAGE LICENSE REQUIREMENTS 
In addition to the pre-requisites identified above, applicants for a Columbia River pilotage endorsement must 
complete have served at least 730 active working days as captain of towing vessels on the Columbia River 
and its tributaries, or have completed a Board approved program of apprenticeship training (Ref. /8/).  

Pilot licensing for the Columbia River includes the Willamette River. Licenses are issued in a graduated 
process that includes increasingly stringent training and qualification requirements. The Board issues four 
types of licenses to Columbia and Willamette River pilots. Each grade of license is valid for one year. Only an 
unlimited license may be renewed (Ref. /13/).  
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counts were then used in conjunction with the frequencies based on the offshore data for calculating the 

failure frequencies corresponding to the hole size ranges.  

Loading Hoses 

Loading hose / cargo transfer failure frequencies were based on two different methods with different data 

sources. Method 1 applied generic historical data from the UK HSE Advisory Committee on Dangerous 

Substances (ACDS) (Ref. (8)). The frequencies were based on incidents involving connection failures and 

loading arm ranging. The ranging failure frequencies were deduced on a per transfer basis, whereas 

connection failure frequencies were derived on a per hose per transfer basis. Since each crude oil hose is 

part of different isolatable sections, Isolatable Section 2 and Isolatable Section 3, frequencies for loading 

hoses were calculated separately for each hose.  

Method 2 applied transfer operation failure frequencies derived from Tesoro’s historical operational data, 

refer to Section B.4.3 for the discussion.  

Both methods use the average number of cargo transfers per year, 365 to calculate annual failure 

frequencies of the loading hoses / transfer operation.  

 Operational Mode B.4.1

The interim frequencies calculated using the above approach do not differentiate between the modes of 

operation considered in this study. The interim frequencies need to be distributed between the two modes. 

This is achieved by first calculating the fraction of time loading and holding occur in a year and then 

multiplying the calculated frequencies with these fractions to arrive at annual frequencies for the modes. 

Input data include the ship types, numbers of transfers per year for each ship type, quantity of oil being 

transferred, and total loading rate (through two hoses).  

As described in Section 3.1 of the main report, three Sample Vessels were selected to represent the possible 

range of tankers to load at the terminal. The first is 47,000 Deadweight Tons (DWT) loaded to a maximum 

of 320,000 bbl. The second is 105,000 DWT loaded to a maximum of 600,000 bbl. The third is 165,000 DWT 

loaded to a maximum of 600,000 bbl. 

Table B-7 (Ref. (6)) presents the various activities associated with cargo transfer, along with durations for 

these activities. Note that only loading duration is used in this study, other durations are provided in the 

table for reference. 
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Table B-7  Assumptions for Vessel Loading Activities 

Activity 

Duration 

47,000 DWT  
Tanker 

105,000 DWT 
Tanker 

165,000 DWT 
Tanker 

Berthing and Mooring 1.5 hours 1.5 hours 1.5 hours 

Loading arm connections 30 min 30 min 30 min 

Survey Inspections, Nomination of Readiness 
(NOR) safety meeting 

1.5 hours 1.5 hours 1.5 hours 

Loading and deballast (simultaneous) (based on 
as assumed constant loading rate) 

10.7 hours 20 hours 20 hours 

Disconnect (Quick release), Surveyor, 

documentation, transfer of custody 
2.0 hours 2.0 hours 2.0 hours 

Preparation to depart, single up, let go. 30 min 30 min 30 min 

TOTAL 16.7 hours 26 hours 26 hours 

The loading durations shown in Table B-7 are calculated based on an average loading rate of 30,000 bbl per 

hour (Ref. (14) and Ref. (6)).  

For the purposes of this risk assessment, the 47,000 DWT vessel is assumed to engage in 79% of the total 

number of cargo transfers per year, the 105,000 DWT tanker is assumed to engage in 20%, and the 

165,000 DWT tanker is assumed to engage in 1% of the annual transfers.  

The loading time per transfer is calculated for each Sample Vessel by dividing crude oil quantity in a ship by 

the loading rate. The calculated loading times (on a per transfer basis) are then multiplied by the number of 

transfers per ship types in order to calculate the loading fraction per year. For a given Sample Vessel, 

Loading time (hr) per year =n*t, and loading fraction in a year = (n*t)/(365*24) 

Where, 

n = number of cargo transfers in a year  

t = loading time (hr) per transfer  

 

Table B-8 presents the calculated loading fractions for the ship types, which are then summed to calculate 

an overall loading fraction of 0.53. This result should be interpreted as: 53% of the time during a given year 

a ship will be loading at the terminal.  

Table B-8  Portion of an Average Year when Loading Occurs  

Ship Type 
Number of Cargo 

Transfers (per yr) 

Loading Time 

(hr/transfer) 
Loading Fraction 

47,000 DWT 288 10.7 0.35 

105,000 DWT 73 20 0.17 

165,000 DWT 4 20 0.01 

Any releases that might occur during draining mode are included in holding.  
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