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1. Abstract 

 
Several commercial projects have been proposed North of the Puget Sound and in Southern 
British Columbia over the next decade or more, potentially increasing the amount of oil 
being transported using tankers while adding many hundreds of other deep draft ship 
transits through the area. 
 
The purpose of this VTRA 2015 project is to quantify the potential difference between 
present and potential risks should these projects come to fruition, and establish a technical 
basis for making decisions on what risk management measures would be beneficial in 
managing the potential risk of an oil spill. The objective of the VTRA 2015 project is to 
update the VTRA 2010 project analysis. As was the case with the VTRA 2010 project, the 
focus of the VTRA 2015 analysis is on evaluating changes between VTRA 2015 What-If 
Case(s) relative to a VTRA 2015 Base Case and the changes between the VTRA 2015 RMM 
Case(s) modeled on top of a combined VTRA 2015 What-if Case. The analysis results from 
this tool help to inform a risk management strategy to prevent these types of accidents. The 
GWU/VCU analysis VTRA approach has been well documented and peer-reviewed in the 
academic literature. 
  
The Vessel Traffic Risk Assessment (VTRA) 2015 effort will utilize and leverage the 
extensive technical work already completed by the George Washington (GW) University 
and Virginia Commonwealth University (VCU) under previously funded projects. 
Specifically, the Prince William Sound Risk Assessment (1996), The Washington State Ferry 
Risk Assessment (1998), The San Francisco Bay Exposure Assessment (2004), the 2005 
Vessel Traffic Risk Assessment (VTRA) funded by BP, the update of the VTRA 2005 model 
using Vessel Traffic Operational Support System (VTOSS) 2010 data funded by the Makah 
Indian Tribal Council and the VTRA 2010 project funded by the Puget Sound Partnership. 
The GW/VCU’s VTRA analysis model evaluates vessel time exposure, oil time exposure, 
accident frequency and oil losses from pre-defined classes of focus vessels.  
 
A body similar to the VTRA 2010 steering committee will serve as the VTRA 2015 Working 
Group in an advisory role through meetings typically following the Puget Sound Harbor 
Safety Committee meetings. The organizational chart and core members of the VTRA 2015 
Working Group are listed in Figure 2. 
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VTRA 2015 Working Group 

 
Chair: 

• Captain Stephen Moreno, Puget Sound Pilots 
 

  Federal, State and Tribal Leads [representing]: 
• Scott Fergusson (alternate Brian Kirk or Sara Thompson), 

Washington State Department of Ecology 
• US Coast Guard Sector Puget Sound – CAPT Joe Raymond (alternate 

CDR Matt Edwards)  
• US Coast Guard District 13 - R.E. McFarland 
• Makah Tribal Council - Chad Bowechop (alternate Keith Ledford or 

Jon Neel) 
 
Core Working Group Members: 

• Puget Sound Pilots - Jostein Kalvoy 
• American Waterways Operators – George Clark, Charles Costanzo 
• Marine Exchange of Puget Sound – John Veentjer 
• Pacific Merchant Shipping Association – Mike Moore 
• Western States Petroleum Association – Frank Holmes 
• Washington Association of Counties – Jamie Stephens 
• Washington Public Ports Association – James Thompson 
• Tesoro -  Ed Irish, Rob McCaughey  
• BP - Scott McCreery, Carl Obermeier 
• Puget Sound Partnership – Todd Hass 
• Mulno Cove Consulting – Lovel Pratt 
• Puget Sound keeper – Chris Wilke 
• Wave/Friends of the Earth – Fred Felleman 
• Friends of the San Juans – Stephanie Buffum 

 

Figure 2. Organizational Chart of the VTRA 2015 Working Group. 
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2. Background 
 
The VTRA 2005 model was funded by BP and evaluated oil transportation risk of those 
Tankers, Articulated Tug Barges (ATB’s) and Integrated Tug Barges (ITB’s) that docked at 
the BP Cherry Point Terminal at one point during their journey through the VTRA Study 
Area depicted in Figure 3. The updating of the 2005 VTRA model to 2010 VTOSS data was 
funded under a contract between the Makah Indian Tribal Council and GW/VCU. By 
updating the VTRA 2005 model to a 2010 base year, the VTRA 2010 model more closely 
approximates present-day patterns in traffic because in the VTRA 2010 model all Maritime 
Traffic in the VTOSS 2010 data moved as it occurred during that year, whereas in the VTRA 
2005 model only representative vessel routes were constructed. The VTRA 2010 model 
was developed using 2010 data from the federal Vessel Traffic Operational Support System 
(VTOSS) data, amongst other data sources. The 2010 year is the last full year of traffic data 
recorded for VTOSS.  
 

 
 

Figure 3. VTRA Study Area. 
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The VTRA 2010 model was used to perform vessel traffic risk analysis for the VTRA 2010 
focus vessel (FV) group of all Tankers, Articulated Tug Barges (ATB), Oil Barges, Chemical 
Carriers, Bulk Carriers, Container Ships and an Other Cargo Vessels. The VTRA 2010 Focus 
Vessel Group accounts for about 25% of the total vessel traffic in the VTRA model. As stated 
above, the VTRA 2005 FV group was limited to Tankers, ATB’s and Integrated Tug Barge 
(ITB’s) docking at the Cherry Point Terminal at some point during their voyage through the 
VTRA Study area (about 1% of the VTRA modelled traffic). The expansion of the VTRA 
Analysis from 1% of the VTRA modelled traffic to 25% of the VTRA modelled traffic was 
funded by the Puget Sound Partnership. The other 75% of the VTRA 2010 modelled traffic 
comprises of Interacting Vessels (IV’s) that the FV group can collide with. Of course FV’s 
can collide with other FV’s. Both the potential oil loss from FV’s and IV’s are evaluated by 
the VTRA 2005 and VTRA 2010 models. 
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3. Project Description 
 
To distinguish the study described herein from the previous VTRA 2005 and VTRA 2010 
studies it will be labeled the VTRA 2015. The starting point for the VTRA 2015 model is the 
VTRA 2010 model. The overall methodology of the VTRA 2005, VTRA 2010 and VTRA 2015 
models is the same, although in each projects improvements/updates have been or will be 
made. A summary of the VTRA 2005 methodology is included in the VTRA 2010 QAPP 
attached to this VTRA 2015 QAPP Addendum as Appendix D. 
 
The VTRA 2005 model was calibrated to incident and accident data from the VTRA 2005 FV 
group (about 1% of VTRA modelled traffic). The incident and accident models for the VTRA 
2010 model relied on an extrapolation technique from the VTRA 2005 FV group, to all 
other Tankers, ATB’s for its incident and accident models (about 3% of the total modelled 
VTRA Traffic). That same extrapolation technique in the VTRA 2010 was applied to expand 
the VTRA analysis from Tankers and ATB’s to other focus vessel classes, specifically: Oil 
Barges, Chemical Carriers, Bulk Carriers, Container Vessels and Other Cargo Vessels. Thus, 
the VTRA 2010 Focus Vessel group contains Tankers, ATB’s, Chemical Carries, Oil Barges, 
Bulk Carriers, Container Vessels and Other Cargo Vessel. Of the VTRA 2010 FV group, the 
Tankers, ATB’s, Oil Barges and Chemical Carrier combine to form the Tank Focus Vessel 
category. Of the VTRA 2010 FV group, the Bulk Carriers, Container Vessels and Other Cargo 
Vessels combine to form the Cargo Focus Vessel Category. The VTRA 2010 extrapolation 
technique (funded by the Puget Sound Partnership) is visually depicted in Figure 4 along 
the oil spill accident event chain modelled in the VTRA apporach. 
 
The What-If Cases evaluated during the VTRA 2010 project were named: 
 

• Case Q: Gateway: + 487 Bulkers + Bunker Support 
• Case S: Delta Port: + 348 Bulkers, 67 Container Ships + Bunkering Support  
• Case R: Kinder Morgan: + 348 Tankers + Bunkering Support 

 

Their approximate locations relative to the VTRA Study area are depicted in Figure 3. In 
addition to these three separate What-If cases a combined What-If Case T was evaluated 
named: 
 

a. Case T: GW - DP – KM: + 865 Bulkers, 67 Container Ships, 348 Tankers + Bunker Support 

 
The combined What-If Case T added 1250 deep draft vessel arrivals to the VTRA 2010 Base 
Case. In comparison, the total number of deep draft arrivals entering the Strait of Juan de 
Fuca in 2010 equals about 4400. Thus, Case T constituted about a 30% increase in the 
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number of deep draft vessel arrivals entering the Strait of Juan de Fuca. In terms of Total 
Potential Oil Loss Case T in the VTRA 2010 evaluated about a 68% increase in potential 
Total Annual Oil Loss from the VTRA 2010 Base Case. For Cases Q, R and S a 12%, 36% and 
4% increase in potential Total Annual Oil Loss was evaluated. In the VTRA 2010 model 
escorting for the VTRA 2010 Tank FV group was modelled as per the escorting requirement 
during that year for both the VTRA 2010 Base Case and the VTRA 2010 What-If Cases. 
 
As stated above, the starting point for the VTRA 2015 project was the VTRA 2010 Model. 
The VTRA 2015 project commenced with a recalibration of the VTRA 2010 model to 
additional accident data available to the project team from the period 1990 – 2015. The 
purpose of the recalibration is to be able to separately calibrate the VTRA accident model 
to the Tank FV Category and the Cargo FV Category to improve its accident probability 
model by not having to rely on the extrapolation technique from the VTRA 2010 model for 
the Cargo Focus Vessel Class depicted in Figure 4. The calibration of the VTRA 2015 model 
to this additional accident data for the VTRA 2015 project is depicted visually in Figure 5.  
The accident data available to GWU/VCU project team for this accident calibration is 
provided in Appendix C.  
 
The recalibration of the VTRA 2010 Base Case to this accident data constitutes the VTRA 
2015 Calibration Case. A full geographic profile analysis will be presented in the final 
report comparing the VTRA 2010 Base Case Analysis to the VTRA 2015 Calibration Case 
analysis to highlight the differences in VTRA model analysis results from the VTRA 2010 
model to the VTRA 2015 model. Overall a reduction of 58.9% in potential Total Annual 
Potential Oil Loss was evaluated going from the VTRA 2010 Model to the VTRA 2015 Model 
both calibrated at the Oil Spill level of the accident event chain depicted in Figure 4 and 
Figure 5.  
 
Next, a comparison will be presented in the VTRA 2015 final report of updated VTRA 2015 
What-If Cases Q, R, S and T relative to the VTRA 2015 Calibration Case. That comparison in 
turn allows for a comparison between VTRA 2010 What-If Case Analyses for Case Q, R, S 
and T to the VTRA 2015 What-If Case Analyses for updated What-If Cases Q, R, S and T. The 
definition of the Updated VTRA 2015 What-If Case Q, R, S and T as compared to the VTRA 
2010 What-If Case Q, R, S and T is presented in Figure 6. Please note that only the 
individual definition of Case S has changed and therefore also the definition of the updated 
Case T. The comparison of the updated What-If Case T relative to the VTRA 2015 
Calibrations Case evaluated about a 61% increase in Total Potential Oil Loss (recall the 
68% evaluated in the VTRA 2010 analysis). For the updated Cases Q, R and S a 12%, 36% 
and 4% increase in potential Total Annual Oil Loss was evaluated relative to the VTRA 
2015 Calibration Case, respectively. Recall the respective 12%, 36% and 4% increases  
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Figure 4. VTRA 2010 Oil Spill Accident Event Chain depicting the VTRA 2010 Extrapolation Technique. 

 

 
 

Figure 5. VTRA 2015 Accident Event Chain depicting the VTRA 2015 Calibration Approach. 
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Figure 6. VTRA 2010 What-If Case Definitions and their updated VTRA 2015 What-If Case Definitions 

 
evaluated for Cases Q, R and S during the VTRA 2010 relative to the VTRA 2010 Base Case 
Analysis. This certainly demonstrates a level of robustness in the relative increases in 
terms of annual potential oil loss, despite two quite different modelling approaches 
depicted in Figure 4 and Figure 5. 
 
In parallel to the construction of the VTRA 2015 Calibration Case, a longitudinal AIS 
crossing line analysis was conducted using 2010 – 2015 count line data for 10 AIS crossing 
lines was conducted. Using this count line data, and following the methodology described in 
Chapter 9 of the VTRA 2010 Final Report, a traffic stream analysis was conducted for the 
Cargo Focus Vessel and Tank Focus Vessel Categories over the years 2010 – 2015 and will 
be presented in the VTRA 2015 Final Report. The crossing line data utilized for this traffic 
stream analyses is provided in Appendix A. The traffic stream analysis concluded that some 
of the traffic streams have changed from 2010 to 2015. The VTRA 2015 Calibrated model 
will be augmented with Cargo FV and Tank FV traffic streams such that the VTRA model 
crossing line counts for the VTRA 2015 project more closely resemble the 2015 AIS 
crossing line counts for these two FV categories. This effort under Phase I is currently 
underway as this QAPP for Phase II of the VTRA 2015 project is written. The integration of 
the VTRA 2015 Calibration Case with the longitudinal AIS Count Line traffic stream analysis 
from 2010 – 2015 will constitute the VTRA 2015 Base Case Model. 
 

CASE Q VTRA 2010 Case Q VTRA 2015 Updated Case Q
Bulk Carriers 487 487

Bunkering Support 229 229
SubTotal 716 716

CASE S VTRA 2010 Case S VTRA 2015 Updated Case S
Container Ships 67 368

Bulk Carriers 348 300
Bunkering Support 40 60

Subtotal 415 668

CASE R VTRA 2010 Case R VTRA 2015 Updated Case R
Tankers 348 348

Bunkering Support 21 21
Subtotal 369 369

CASE T VTRA 2010 Case T VTRA 2015 Updated Case T
Container Ships 67 368

Bulk Carriers 835 787
Tankers 348 348

Bunkering Support 290 310
Subtotal 1540 1813
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Having established a VTRA 2015 Base Model, a baseline risk level for the VTRA 2015 
project will be developed. While during the VTRA 2010 geographic profiles were generated 
for potential oil loss combining all potential spill sizes, the baseline risk level for the VTRA 
2015 analysis will in addition separately generate geographic profiles by oil spill size 
within the following categories: (1) 1m3 – 1000m3, (2) 1000m3 – 2500m3, (3) larger than 
2500m3. What-If projects will be added to the VTRA 2015 Base model by adding 
anticipated vessel traffic increases as a result of a select number of anticipated terminal 
project developments.   
 
Under Phase I of the VTRA 2015 project, geographic profiles shall be generated for One 
Combined VTRA 2015 What-If Case (along the lines of the VTRA 2010 Case T) with 
anticipated potential projects added to the VTRA 2015 Base Model and these Combined 
What-IF Case geographic profiles shall be compared to their baseline geographic profile 
counter parts. Moreover, under Phase I of the VTRA 2015 project One risk mitigation 
measure (RMM’s) portfolio case will be evaluated by modelling RMM’s considered for 
potential implementation constituting this RMM portfolio. The RMM’s to be considered are 
limited to those that can be meaningfully represented in the VTRA model. The RMM Case 
will modeled on top of the combined What-If case during Phase I of the VTRA 2015 project 
to evaluate potential risk reduction effectiveness to manage potential risk increases arising 
from this potential growth in vessel traffic associated with the added projects in the 
combined What-If Case. The RMM Portfolio Case effectiveness will be evaluated under 
Phase I by comparing RMM geographic profiles to their geographic profile counter parts of 
the combined VTRA 2015 What-If Case. 
 
Under Phase II of the VTRA 2015 project, for which this QAPP is written, the combined 
VTRA 2015 What-If Case evaluated under Phase I will be separated into three What-If 
Cases that do not have to partition the combined VTRA 2015 What-If Case analyzed under 
Phase I. The geographic profiles of these three What-If Cases shall be compared to their 
VTRA 2015 baseline geographic profile counter parts. Likewise, under Phase II of the VTRA 
2015 project the combined VTRA 2015 RMM portfolio case will be separated into three 
separate RMM Cases that do not have to partition the combined VTRA 2015 RMM portfolio 
case analyzed under Phase II.  The effectiveness of these three RMM Case evaluated under 
Phase II will be compared relative to, in principle, the combined VTRA 2015 What-If Case, 
although another VTRA 2015 What-If Case developed under Phase II could be chosen for 
that relative comparison instead. Regardless no more than three RMM Case Relative 
comparisons will be evaluated under Phase II.  
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Project success can be gauged by the completion of the What-If Scenario(s) analyzed and 
Risk mitigation Scenario(s) analyzed and by the completion of a final report synthesizing 
the analysis results. 
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4. Organization and Schedule 
 
The original proposed scope of work was written by J. Rene van Dorp (GW) and Jason 
Merrick (VCU) for the Washington State Department of Ecology to be shared with the 
former VTRA 2010 Steering Committee. It has been revised based on comments received 
from the former VTRA 2010 Steering Committee during an October 2015 meeting and a 
September 2015 meeting. The revised proposed scope of work consists of two Phases. 
Phase I consists of 5 main tasks of which only 4 could be completed within the time and 
budget anticipated. Phase II consist of 2 main task that could only be completed pending 
funding availability. Completion of tasks in Phase I and Phase II will follow the same 
collaborative analysis approach as the VTRA 2010 project involving the maritime 
stakeholder community. A body similar to the VTRA 2010 steering committee will serve as 
the VTRA 2015 work group in an advisory role through meetings typically following the 
Puget Sound Harbor Safety Committee meetings. The organizational structure if the VTRA 
2015 Working Group is provided in Figure 2. 
 
The numbering of the tasks for Phase I were as follows; Task 1-I, Task 2-I, Task 3-I, Task 4-I 
and Task 5-I and for Phase II the numbering of was: Task 3-II and Task 4-II. This 
numbering system was chosen to keep track of Task numbering over the different versions 
of this scope of work that were provided and over the two Phases. Task 1-I, 2-I, 3-I and 4-I 
were included in the first version. Task 5-I was added to the second version of this original 
proposed scope of work. Task 3-II and Task 4-II were added following the Department of 
Ecology announcement that an additional 65K may be available on top of the original 
budget 100K. Thus, Task 3-II and Task 4-II could only be executed if the indeed the 
availability of those funds materializes. The funding for Phase II has since then materialized 
and this QAPP, in principle, only applies to that Phase II funding. That being said, Task 
descriptions of Phase I are provided as context to the Task descriptions for Phase II. 
 
During the Kick-Off meeting it was recommended by the VTRA 2015 working as per 
suggestion of the VTRA 2015 principle investigators to recalibrate the VTRA 2010 to 
available accident data to the GWU/VCU project team instead of performing Task 5-1, 
which involved a sensitivity analysis on Cargo FV incident rates using well sourced 
multipliers for the Tank FV incident rates to be provided by the VTRA 2015 Working Group 
(see Figure 2). The reason for the recalibration to additional accident data separately for 
Tank FV and Cargo FC, was the lack of well sourced document to arrive at those multipliers 
combined with an observed severe under reporting of incidents (i.e. propulsion failures, 
steering failures, navigational aid failures and human errors) as demonstrated during the 
VTRA 2005 for the period from 1995 – 2005.  
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The period for accident data calibration of the VTRA 2015 model was expanded to 1990 – 
2015 to allow for accident calibration at both the accident level and the oil spill level of the 
oil spill accident event chain in Figure 5. The new Task of recalibration to available accident 
data to the GW/VCU project team is termed Task “5-I” to indicate it replaces Task 5-I 
despite it being one of the first tasks that had to be executed to construct the VTRA 2015 
Calibration Case described in Section 3 of this QAPP. The change to a Task “5-1” also 
required a separation of the original Task 1 – I into a Task 1 – IA and a Task 1 – IB. Likewise 
a separation of the original Task 2-1 into a Task 2-IA and Task 2-1B was required. Finally 
Task 3-II is also separated into Task 3-IIA and Task 3-IIB. Task 3-IIA includes a sub task to 
write this QAPP. This sub-task was added to the original proposal necessitated by the 
source of funding for Phase II1. The updated project schedule with these tasks at the time 
that this QAPP is written is provided in Figure 6.  
 

 
Figure 7. Updated VTRA 2015 Phase I and Phase II Schedule at the time QAPP is written for Phase II 

 
Task 1-I (now Task 1-1A and Task 1-1B), 3-I and 4-I from the original version of this 
proposed Scope of Work are selected for completion. A selection was to be made by the 

                                                        
1 Since the funding source for Phase II was not known at the time the proposed scope of work, the production 
of TASK 3A was not budgeted for in the original proposed budget. 
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VTRA 2015 Steering Committee, whether Task 2-I (from the original version of the Scope of 
Work) or Task 5-I (added after the first version) will be completed, since funding to 
execute both Tasks was not available. Despite this lack of funds GW/VCU executed both 
Tasks “5-1” and Task 2-1 to sufficiently inform the VTRA 2015 Working Group during the 
June 2 VTRA 2015 Work Group meeting on changes to the VTRA 2015 model analysis 
relative to the VTRA 2010 model analysis for What-If Cases Q, R, S and T as a result of the 
execution of Task “5-1”. The development of the VTRA 2015 Calibration Case falls under 
Task “5-1”. 
 
Task 1-IA involves the traffic stream analysis using longitudinal AIS crossing line date from 
2010 – 2015. Task 1-1B involves the development of the VTRA 2015 base case by 
integrating the traffic stream analysis from Task 1-A with the VTRA 2015 Calibration Case 
constructed under Task “5-1”; Task 2-IA revisits/updates the VTRA 2010 What-If Case Q, R, 
S and T and compares their analysis relative to the VTRA 2015 Calibration Case; Task 2-IB 
compares the VTRA 2015 Base constructed under Task 1-IB relative to the VTRA 2015 
Calibration Case constructed under Task “5-1”. Task 3-I defines a new VTRA 2015 
Combined What-if Case, in consultation with the VTRA 2015 Working Group (see Figure 2) 
where additional anticipated projects will be added to the VTRA 2010 Case T to form this 
Combined VTRA 2015 What-If Case. During the June 2nd meeting with VTRA 2015 Working 
Group it was decided to remove Case Q from further consideration in this new VTRA 2015 
Combined What-If Case.  
 
Task 3-II will be completed since additional funds for Phase II have become available. Task 
3-II will evaluate three Phase II What-If Cases individually, defined in consultation with the 
VTRA 2015 Working Group, that do not have to partition the combined Phase I VTRA 2015 
What-if Case. These three individual Phase II What-If Cases will be added to the VTRA 2015 
Base Case constructed under Task 2-1B.  Task 4-I deals with the development of a new 
Phase I Risk Mitigation Measure (RMM) Case in which a portfolio of RMM’s will be 
evaluated. This portfolio will contain VTRA 2010 RMM’s and additional RMM’s selected in 
consultation with the VTRA 2015 Working Group. A condition for including an additional 
RMM to the Phase I RMM Case is that such an RMM can be meaningfully represented in the 
VTRA 2015 model. Task 4-II will be completed since additional funds for Phase II have 
become available. Task 4 - II will evaluate prioritized individual Phase II RMM’s Cases that 
do not have to partition the Task 4-I RMM portfolio case. These Phase II RMM Cases will in 
principle be evaluated relative to the combined VTRA 2015 What-If case, unless the VTRA 
2015 Working Group prefers another relative comparison to one of the other Phase II 
What-If Cases. 
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A total of three meetings were envisioned throughout the project: a kick-off meeting, a 
progress meeting and a final meeting. A kick-off meeting was held on March 2nd and a 
Progress meeting was held on June 2nd. A final RMM workshop meeting is tentatively 
scheduled for July 19th pending sufficient progress of Task 2-IB (the construction of the 
VTRA 2015 Base Case) and sufficient progress on Task 3-IB (the relative comparison of the 
combined Phase I VTRA 2015 What-If Case to the VTRA 2015 Base Case). At this point the 
earliest date for the commencement of Task 3-II is July 1st, although that is a very optimistic 
estimate. Task 4-II’s anticipated start date is August 17th (see the update VTRA 2015 
Project Schedule in Figure 7). 
 
All case analyses shall be compared using geographic profiles by oil spill sizes 1m3 – 1000 
m3, 1000m3 – 2500 m3, 2500m3 – More. The generation of these geographic profiles by oil 
spill size is particularly informative for the consideration of additional potential risk 
mitigation measures under Task 4 - I. Geographic profiles by oil spill size were not available 
during the VTRA 2010 project and are an added work product to the VTRA 2015 project 
analysus. In addition to the generation of the geographic profiles by Oil Spill Sizes 1m3 – 
1000 m3, 1000m3 – 2500 m3, 2500m3 – More, a by waterway zone comparison will be 
conducted for the 15 VTRA 2010 waterway zones in terms of these oil spill size categories. 
The definition of VTRA 2015 waterway zones is provided in Figure 8. These waterway 
zones are the same as those used in the VTRA 2010 although the waterway zone “Island 
Trust” was renamed to “Southern Gulf Islands. Below Tasks 1-IA, Task 1-IB, 2-IA, Task 2-
1B, Task 3-I, Task 3-II, Task 4-I, Task 4-II and Task “5-I” are described in more detail 
through the description of sub-tasks.  

Task 1-IA: Longitudinal Traffic Stream Analysis using AIS Crossing Line Data   
a. Perform a crossing line analysis of 2010 - 2015 AIS data for crossing lines: WSJF, 

Admiralty Inlet, Entrances Haro-Strait/Bound Pass, Entrances Rosario Strait, Saddle 
Bags and Point Roberts. The crossing line analysis will “tease out” the various traffic 
streams by cargo focus vessel and tank focus vessel category to evaluate changes in 
traffic volume over these traffic streams over that time period. The crossing line counts 
were provided to GW/VCU for the years 2010 through 2015 at no charge and are listed 
in Appendix B. 

Task “5-I”: Development of VTRA ‘15 Calibration Case 
a. Using the Accident Data provided in Appendix C of this QAPP recalibrate the VTRA 

model such that the oil spill accident event chain in Figure 5 evaluates the same Average 
Number of Accidents per year observed in this dataset at the accident level and the oil 
spill level of this event chain. More detail has been provided in the interim work 
product: VTRA 2015 Model Callibration. The case referred to as a result of this 
recalibration is termed the VTRA 2015 Calibration Case. 

https://www.seas.gwu.edu/~dorpjr/VTRA_2015/PRESENTATIONS/16%20-%20Accidents%20for%20Callibration%20of%20VTRA%202015%20Model%20-%20Updated.pdf
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b. Use the model developed under Task “5-1”.a to perform a relative comparison analysis 
by generating for the VTRA 2015 Calibration Case using geographic profiles by Oil Spill 
Size Categories: 1m3 – 1000 m3, 1000m3 – 2500 m3, 2500m3 – 1000 m3. These VTRA 
2015 Calibration geographic profiles will be compared to their counterparts of the 
VTRA 2010 Base Case.  

c. Use the model developed under Task “5-1”.a to compare the VTRA 2015 Calibration 
Case results to the VTRA 2010 Base Case Results by the 15 VTRA waterway zones and 
by Oil Spill Size Categories: 1m3 – 1000 m3, 1000m3 – 2500 m3, 2500m3 – More. 

 

 
 

Figure 8. Definition of VTRA 2015 Waterway Zones 

Task 2-IA: Revisit VTRA ‘10 What-if Cases and Compare to VTRA ‘15 Calibration Case 
a. Revisit the VTRA 2010 definition of What-If Cases Q, R, S and T and update their 

definitions if necessary in collaboration with the VTRA 2015 working group. The 
updated VTRA 2015 definitions of Cases Q, R, S and T are provided in Figure 6. 

b. Use the model developed under Task “5-1”.a and the What-If Case definitions revisited 
under Task 2-1A.a to generate geographic profiles by Oil Spill Size Categories: 1m3 – 
1000 m3, 1000m3 – 2500 m3, 2500m3 – More. Compare the Case Q, R, S and T results to 
the VTRA 2015 Calibration Case in terms of these geographic profiles. 
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c. Use the model developed under Task “5-1”.a  and the What-If Case definitions revisited 
under Task 2-1A.a to compare Case Q, R, S, and T results to the VTRA 2015 Calibration 
Case Results by the 15 VTRA waterway zones and by Oil Spill Size Categories: 1m3 – 
1000 m3, 1000m3 – 2500 m3, 2500m3 – More. 

Task 1-IB: Development of VTRA ‘15 Base Case 
a. Use the analysis results of Task 1-IA.a to “rebalance” the focus vessel traffic in the VTRA 

2010 analysis model such that rebalancing will result in VTRA model annual crossing 
line counts that are more representative of observed 2015 AIS crossing line counts by 
Cargo Focus Vessel and Tank Focus Vessel. 

Task 2-IB: Compare VTRA ‘15 Base Case to the VTRA 2015 Calibration Case 
a. Use the model developed under Task 1-IB.a to develop a VTRA 2015 Base Case analysis 

by generating geographic profiles by Oil Spill Size Categories: 1m3 – 1000 m3, 1000m3 
– 2500 m3, 2500m3 – More. Compare the VTRA 2015 Base Case Analysis to the VTRA 
2015 Calibration Case Analysis developed under Task “5-1” in terms of these geographic 
profiles. 

b. Use the model developed under Task 1-IB.a to compare the VTRA 2015 Base Case 
results to the VTRA 2015 Calibration Case Results developed under Task “5-1” by the 15 
VTRA waterway zones and by Oil Spill Size Categories: 1m3 – 1000 m3, 1000m3 – 2500 
m3, 2500m3 – More. 

Task 3-I: Definition of Phase I VTRA ‘15 What-if Case and compare to VTRA 2015 Base Case 
a. With the VTRA 2015 working group, collaboratively define a new Combined VTRA 2015 

What-If Case using the VTRA 2010 Focus Vessel categories reflecting additional planned 
projects that have come to light following the VTRA 2010 completion. Add the 
additional potential traffic to the What-If Case T from Task 2-1A.a while removing VTRA 
2010 What-If Case Q. This case will be designated the VTRA 2015 What-If Case U. 

b. Use the model developed under Task 1-IB.a and the What-If Case U defined under Task 
3-I.a to generate geographic profiles by Oil Spill Size Categories: 1m3 – 1000 m3, 
1000m3 – 2500 m3, 2500m3 – 1000 m3 for Case U. Compare the What-If Case U results 
to the VTRA 2015 Base Case Analysis in terms of these geographic profiles. 

c. Use the model developed under Task 1-IB.a and the What-If Case U defined under Task 
3-I.aa to compare What-If Case U results to the VTRA 2015 Base Case Results developed 
under Task 1-IB.a by the 15 VTRA waterway zones and by Oil Spill Size Categories: 1m3 
– 1000 m3, 1000m3 – 2500 m3, 2500m3 – More. 

Task 3-IIA: Write the VTRA ‘15 QAPP Addendum and define Phase II What-If Cases  
a. Write the VTRA 2015 Quality Assurance Plan Addendum required by the funding source 

for Phase II funding.  
b. With the VTRA 2015 Working Group, separate What-If Case U defined under Task 3-1.a 

into three individual What-If Cases to be analyzed under Phase II using the VTRA 2010 
Focus Vessel categories. These Phase II What-If Cases do not have to partition Phase I 
What-If Case U. 
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Task 3-IIB: Compare VTRA ‘15 Phase II What-if Cases to VTRA 2015 Base Case 
a. For each Phase II What-If Case defined under Task 3-II.b add them individually to the 

VTRA 2015 Base Case defined under Task 1-IB.a 
b. Use the model developed under Task 1-IB.a and the individual What-If Cases defined 

under Task 3-II.b to generate geographic profiles by Oil Spill Size Categories: 1m3 – 
1000 m3, 1000m3 – 2500 m3, 2500m3 – 1000 m3 for these What-If cases. Compare the 
Phase II What-If Cases results to the VTRA 2015 Base Case Analysis in terms of these 
geographic profiles. 

c. Use the model developed under Task 1-IB.a and the individual Phase II What-If Cases 
defined under Task 3-II.b to compare What-If Cases results to the VTRA 2015 Base Case 
Results by the 15 VTRA waterway zones and by Oil Spill Size Categories: 1m3 – 1000 
m3, 1000m3 – 2500 m3, 2500m3 – More. 

Task 4-I: Definition of Phase I VTRA ‘15 RMM Case and compare to VTRA 2015 Base Case 
a. With the VTRA 2015 working group, collaboratively define a new RMM Case using the 

VTRA 2010 Focus Vessel categories reflecting a portfolio of RMM’s selected from VTRA 
2010 RMM’s, existing RMMs that have been introduced since 2010, and potentially 
other RMM’s to be defined based on insights gleaned from the results under Task 2-IA 
and Task 3-1. 

b. Use the model developed under Task 1-IB.a to perform an analysis combining the RMM 
Case defined under Task 4-I.a with Phase I What-If Case U defined under Task 3-1.a.  
Designating this as the U-RMM Case, generate for this case geographic profiles by Oil 
Spill Size Categories: 1m3 – 1000 m3, 1000m3 – 2500 m3, 2500m3 – 1000 m3. Compare 
these U-RMM results to the Phase I What-if Case U geographic profile results generated 
under Task 3-Ib. 

c. Use the model developed under Task 1-IB.a and the U-RMM Case defined under Task 4-
I.b to compare the U-RMM Case results for the 15 VTRA waterway zones and by Oil Spill 
Size Categories: 1m3 – 1000 m3, 1000m3 – 2500 m3, 2500m3 – More to the Phase I 
What-If Case U by waterway zone results generated under Task 3-Ic. 

 

Task 4-II: Definition of VTRA ‘15 RMM Case and compare to VTRA 2015 Base Case 
a. With the VTRA 2015 working group, separate the Phase I U-RMM Case into three 

individual Phase II RMM Cases. These three Phase II RMM Cases do not have to partition 
the Phase I U-RMM Case defined under Task 4-I.a by adding them in principle to Phase I  
Case U or one of the Phase II What-If Cases, but not both, using the VTRA 2010 Focus 
Vessel categories.  

b. Use the model developed under Task 1-IB.a and the individual RMM Cases defined 
under Task 4-II.a to generate geographic profiles by Oil Spill Size Categories: 1m3 – 
1000 m3, 1000m3 – 2500 m3, 2500m3 – 1000 m3 for these RMM cases. Compare the 
RMM Cases results to the Phase I What-If Case U, or the Phase II What-If Case of choice 
under Task 4-II.a, in terms of these geographic profiles. 
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c. Use the model developed under Task 1-IB.a and the RMM Cases defined under Task 4-
I.Ia to compare RMM Case results to the Phase I What-If Case U, or the Phase II What-If 
Case of choice under Task 4-II.a, by the 15 VTRA waterway zones and by Oil Spill Size 
Categories: 1m3 – 1000 m3, 1000m3 – 2500 m3, 2500m3 – More. 

5. Project Work Products 
 
The primary work products are (i) presentations detailing Case to Case relative 
comparisons as described by the Tasks above in Section 4, (ii) this VTRA 2015 Quality 
Assurance Project Plan Addendum, (iii) the draft VTRA 2015 Final Report and (iv) the 
VTRA 2015 final report. A draft outline of the VTRA 2015 final report is provided in Figure 
9. The interim work product presentations shall utilize the generated geographic risk 
profiles to facilitate stakeholder understanding and will synthesize/summarize analytical 
results. Interim presentations, this VTRA 2015 QAPP addendum, the VTRA 2015 draft final 
report and VTRA 2015 final report shall be posted on the Faculty of Johan Rene van Dorp 
at: 
 
https://www.seas.gwu.edu/~dorpjr/VTRA_2015/VTRA_2015_Project.html 
 
  

https://www.seas.gwu.edu/~dorpjr/VTRA_2015/VTRA_2015_Project.html
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Appendix A: Glossary and List of Acronyms 
 

• Allision–The collision of a vessel with its intended docking berth. 
• ATB – Articulated Tug Barge 
• Ecology – The Washington Department of Ecology’s Spill Prevention, Preparedness and 

Response Program which is the primary state organization with authority and 
accountability for managing oil and hazardous material spill risk state-wide.  Ecology is 
assisting PSP in conducting the VTRA with its expertise and experience. 

• EPA – Environmental Protection Agency. 
• MTS – Maritime Transportation System. 
• FV – Focus Vessel. 
• ITB – Integrated Tug Barge. 
• IV – Interacting Vessel. 
• NGO – Non-Governmental Organization.  
• NPO – Non-Persistent Oil 
• Study Area – The Washington waters of Puget Sound east of Cape Flattery, north of 

Admiralty Inlet and west of Deception Pass, and their approaches. 
• GWU – George Washington University is the prime subgrant awardee. 
• VCU – Virginia Commonwealth University is a sub-awardee to GWU. 
• GW/VCU – The technical team composed of GWU and VCU. 
• PO – Persistent Oil. 
• PSP – The Puget Sound Partnership is the Washington state agency responsible for 

developing a Puget Sound Action Agenda, convening a Cross Partnership Oil Spill Work 
Group and for coordinating work to restore and protect Puget Sound. 

• PSHSC – The Puget Sound Harbor Safety Committee. 
• PSP Advisory Group – A steering committee of stakeholders advising the Puget Sound 

Partnership and GWU/VCU over the course of this study. 
• QAPP – Quality Assurance Project Plan 
• USCG – US Coast Guard Sector Seattle, District 13. 
• VTOSS – Vessel Traffic Operational Support System 
• VTRA – Vessel Traffic Risk Assessment 
• VTS – Vessel Traffic Service is thereal-time marine traffic monitoring system used by the 

USCG, similar to air traffic control for aircraft. 
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Appendix B. AIS Count Line Data 
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