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Forward  
In 2007 the legislature directed the Joint Legislative Audit and Review Committee (JLARC) to examine 

the funding mechanism for the oil spill prevention, preparedness, and response program. The purpose of 

the review was to provide options for a risk based approach to address a funding deficit in the Oil Spill 

Prevention Account (OSPA) starting in the 2007-2009 biennium.  

The JLARC report looked at three key questions as the basis of the review: 

1. What are the sources of oil spill risk effecting Washington waters? 

2. Do the current revenue sources align with the sources of risk? 

3. Are there alternative funding methods? 

The 2009 JLARC report ñReview of Oil Spill Risk and Comparison to Funding Mechanismò concludes 

that: 

 There are many sources of oil spill risk occurring across the state.  

 There is no alignment with the current revenue mechanism and the sources of risk. 

 Other states have broader/different tax bases for funding oil spill prevention activities.  

Although the JLARC report fulfills the legislative intent, the results examined a broader range of 

activities than those funded by the Oil Spill Prevention Account. For example, the report highlights many 

small spill sources including railroads and auto-repair shops that the Department of Ecologyôs Spills 

Program does not currently regulate. While the spill programôs response unit oversees the cleanup of 

spills from all sources and volumes, the programôs prevention and preparedness activities are focused on 

the industry sectors that pose the greater risk for major and catastrophic spills such as from oil tankers, 

cargo vessels, and oil refineries. The Legislature, recognized the significant environmental and economic 

impacts of a major spill like the Exxon Valdez, directed the Spills Program to focus its prevention and 

preparedness activities (see RCW 90.56 and 88.46) on the potential for a ñworst-case discharge volumeò
1
.  

After the JLARC report was completed, Ecology contracted with JLARCôs consultant to further refine the 

risk analysis to only include industry sectors that are currently regulated by the Spills Program. This 

analysis used the same methodology as that of the JLARC report, with the additional consideration of the 

worst-case discharge volume. The following report is the result of that analysis.  

In addition to this independent risk study, Ecology conducted an internal workload analysis to determine 

how much prevention and preparedness staff time was spent on each of the industry sectors (see the graph 

below). Notably, the greatest amount of staff time is spent with the cargo vessels, fishing vessels, oil 

terminals, and refineries.  

 

                                                      
1
 RCW 88.46.10 ï Worst Case Discharge oil spill is defined as the complete loss of fuel and cargo (vessels) and complete loss of the largest tank 

(facility). 
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The current funding mechanism, the Oil Spill Administration Tax (commonly known as the barrel tax), is 

assessed on the first possession of oil imported into the state by a waterborne vessel (typically an oil 

tanker or barge). This activity is primarily associated with oil terminals /refineries that receive product 

from the vessel, thereby making the oil terminals/refineries the largest barrel tax payer. According to the 

JLARC report and this follow-on report, the oil terminals/refineries pose a risk of spills. However, a 

significantly higher risk is posed by oil tankers, cargo vessels and pipelines, but they do not pay the barrel 

tax.  

Ecologyôs internal workload analysis offers the further conclusion that there is direct alignment between 

the legislative direction for the Spills Programôs activities and the industry it regulates. However, like the 

JLARC report, the attached report also concludes there is not a strong alignment between the revenue 

mechanism and the industry sectors that pose the risk of major and catastrophic oil spills.  

Oil spill risk analyses are often controversial and there are many approaches that can be taken. However, 

the JLARC report, this report, and the workload analysis conducted by Ecology, offer important 

information to inform the legislature and stakeholders about the relationship between funding and oil spill 

risk.   

The legislature has determined that the greater risk of a major and catastrophic spill as those posed by oil 

tankers, cargo vessels, oil refineries and pipelines. The JLARC report confirmed that these industry 

sectors posed the highest risk. This report offers a narrower focus on the industry sectors that are within 

the current statutory authority of the Spills Program. If in the future, the legislature determines that the 

focus should be broaden to include other industry sectors such as railroads, these analyses could also be 

used to target new program activities.  

Nhi Hoang, PhD 

Policy Analyst for the Washington Department 

of Ecology Spills Program 

February 2009 
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Executive Summary 
Twenty years ago, on the 24

th
 of March 1989, the tanker Exxon Valdez spilled 11 million gallons of crude 

oil into Prince William Sound. The devastating impact of that spill on the pristine waters and shorelines 

of Alaska and the far-reaching impacts to the natural and cultural resources of that state stunned the 

nation and the world. Yet, dramatic as it was, The Exxon Valdez spill was not a worst-case discharge 

from that tanker. Had all that fully -loaded tankerôs cargo spilled, there would have been six times as much 

oil in the water. The urgent need for effective spill prevention and preparedness measures became clear. 

Like Alaska, Washington State has unique invaluable natural and cultural resources that are vulnerable to 

impacts from spills from oil tankers and other sources. It is difficult to grasp that a worst-case discharge 

from a fully-loaded oil tanker in Washington waters would involve several times the volume of oil 

released in the Exxon Valdez. The Alaskan spill required $4.4 billion in spill response, and caused $341 

million in natural resource damages and over $11 billion in third-party damages. A large oil spill, let 

alone a worst-case discharge, in Washington waters would likely to cause damages of at least this level. 

Though very large oil spills are relatively rare, the risk is real. 

Spill ñriskò is a combination of the likelihood of a spill occurring and the impact of that spill. Each spill is 

a unique event that varies oil type (e.g., diesel fuel, crude oil, or heavy fuel), season (e.g., periods of 

salmon spawning or bird migration), and location (e.g., Puget Sound or Columbia River). Oil types vary 

with regard to their toxicity, persistence in the environment, and propensity to coat fur and feathers, as 

well as shorelines and other resources. The seasonal timing and location of an oil spill will also determine 

the types of environmental and socioeconomic damages that occur. These factors, along with spill 

volume, determine the overall magnitude of impacts. 

This study addresses oil spill risk of those industry sectors regulated by the Washington State Department 

of Ecology (Ecology) for spill prevention and preparedness, such as oil tankers, oil barges, large vessels, 

oil terminals, pipelines, and refineries. Spill preparedness programs and resources need to focus not only 

on the most common types of incidents (smaller spills), but must also address the small but real 

likelihood of a worst-case discharge spill (RCW 90.56 and 88.46). From the perspective of prevention, it 

is important to recognize that the fact that a particular source type (e.g., oil tankers) has not had a 

significant spill in recent history does not mean there is no risk from this source, but rather is reflective of 

the fact that prevention measures, such as vessel inspections and tug escorts, have been effectively 

administered on a continuing basis by regulatory authorities.  

The analyses demonstrate that with regard to oil spill risk from the perspective of prevention and 

preparedness, oil tankers represent over 75 percent of the total worst-case discharge potential risk, 

followed by cargo vessels (ñnon-tank vesselsò) with 15 percent of the risk, and oil tank barges with six 

percent of the total risk. The relative risk will change slightly by 2015 with 57 percent of the worst-case 

discharge potential risk attributable to oil tankers and 32 percent of the risk attributable to cargo vessels. 

During 1995 through 2008 there were over 1,000 near-miss vessel casualty incidents that did not result in 

spillage, and the rate of near-miss incidents has decreased by 80 percent since 2001. The fact that actual 

oil spill rates have been so low with oil tankers and other vessels is testament to the effectiveness of 

Ecologyôs spill prevention and preparedness programs. Funding for these spill prevention and 

preparedness programs should be commensurate with worst-case discharge potential risk. 
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Introduction 
The ñriskò of an event is defined by risk analysts as the product of probability and consequences or 

impact. With oil spills, risk can be defined as the probability that a particular type of spill incident is 

likely to occur multiplied by the impacts of that particular type of spill scenario. Since the types of spills 

that occur vary by spill source (e.g., oil tankers, pipelines, or oil terminals), as well as by spill volume 

(e.g., 25 gallons or 200,000 gallons), oil type (e.g., diesel fuel, crude oil, or heavy fuel), season (e.g., 

periods of salmon spawning or bird migration), and location (e.g., Puget Sound or Columbia River), the 

probability dimension needs to take into account the broad spectrum of spill scenarios by all of these 

factors. 

Oil types vary with regard to their toxicity, persistence in the environment, and propensity to coat fur and 

feathers, as well as shorelines and other resources. The seasonal timing and location of an oil spill will 

also determine the types of environmental and socioeconomic damages that occur. Since the 

environmental impacts of oil spills are dependent on spill volume, oil type, season, and location, these 

factors need to be incorporated into the consequences or impacts side of risk. 

Determining the risk for different industry sectors as potential spill sources in the present time requires an 

analysis of historical spill trends (spill types and their impacts). At the same time, from the perspective of 

spill prevention and preparedness, the potential for worst-case spillage, even if not reflected in historical 

data, must also be taken into account. A worst-case discharge is defined as the largest possible release of 

oil from a particular source ï e.g., all the oil in an oil tanker (oil tank ship) or all the oil in a storage tank 

at a facility. 

Spill preparedness programs and resources need to focus not only on the most common types of incidents 

(smaller spills), but must also address the small but real likelihood of a worst-case discharge spill 

scenario. From the perspective of prevention, it is important to recognize that the fact that a particular 

source type (e.g., oil tankers) has not had a significant spill in recent history is reflective of the fact that 

prevention measures, such as vessel inspections, have been effectively administered on a continuing basis 

by regulatory authorities.  

This study addresses oil spill risk of those industry sectors regulated by the Washington State Department 

of Ecology (Ecology) from the perspective of spill prevention and preparedness, but not spill response:  

 Oil tankers (tank ships carrying oil as cargo) 

 Oil tank barges (manned and unmanned barges carrying oil as cargo) 

 Cargo vessels (non-tank vessels carrying oil as fuel only) 

 Fishing vessels (>300 gross tons) 

 Passenger vessels (>300 gross tons, excepting public vessels) 

 Oil terminals 

 Pipelines 

 Refineries 

 Tank trucks (only tank vehicles transferring oil to vessels over waters of the state) 

 Marinas and other small fueling facilities (transferring to non-recreational vessels in quantities 

<10,500 gallons) 
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Each of these source types presents a different spill risk due to the volumes and types of oil handled or 

transported, the geographic zones in which these sources transit or are permanently located, the rate at 

which they handle oil, the nature of the oil handling and transit, and the effectiveness of spill prevention 

measures in place. 

A previous study presented to the State of Washington Joint Legislative Audit & Review Committee 

(JLARC) in January 2009 addressed oil spill risk for the State, but focused on all spills to State waters, 

including spills from source types not under Ecologyôs regulatory jurisdiction, such as spills from smaller 

vessels and smaller inland facilities. In addition, since the JLARC study was mandated for the purpose of 

quantifying risk for funding mechanisms for all types of programs, including spill response, the 

methodology and results are not directly applicable for the analysis of oil spill risk from the perspective of 

spill preparedness and prevention measures for Ecologyôs more narrow regulatory jurisdiction.   

The analyses of oil spill risk from Ecology-regulated industry sectors builds on the previous JLARC study 

and applies a narrower focus. This study from the perspective of oil spill preparedness and prevention 

programs revealed that while the actual spillage during 1995 ï 2008 showed pipelines to be the greatest 

risk, the potential worst-case discharge (WCD) spillage risk is greatest with oil tankers (oil tank ships) 

followed by cargo vessels. By 2015, the risk will still be highest with oil tankers but more risk will shift 

to cargo vessels. 

Analyses of the spill data (119 spills and 1,035 near-miss vessel casualties in Washington waters) showed 

that the largest actual spill event involved 277,200 gallons of gasoline that spilled from a pipeline in 

Bellingham in June 1999. This incident tragically killed three people, though that impact is not captured 

in the impact rating score assigned to this type of incident. This particular pipeline spill had a WCD 

potential of 3.4 million gallons. But, oil tankers would have a WCD potential of over 33 to 83 million 

gallons, i.e., at least ten times the volume of the Bellingham pipeline spill and three to seven times the size 

of the Exxon Valdez spill. 

Findings 

Tankers 
There were only 14 oil spills from tankers during 1995 to 2008, with a total of 13,709 gallons of oil 

spilled. During the same time period, however, there were an additional 132 near-miss casualty incidents. 

The total WCD potential for all of these 146 incidents was nearly 2.7 billion gallons. This WCD potential 

is expected to be reduced by 50 percent by 2015 with the full implementation of double hulls and other 

preventive measures. Yet, even at a reduced level in 2015, the risk from oil tankers will still be 316 times 

higher than that of pipelines. 

The fact that oil tankers have historically represented less than four percent of the total spill risk while 

having had a WCD potential risk of over 75 percent is clearly reflective of the fact that spill prevention 

measures at both the national and federal levels have been enforced with great efficacy. National tanker 

spill rates have been shown to have decreased since 1990
2
 due in large part to the implementation of 

various parts of the federal Oil Pollution Act of 1990 (OPA 90) and in some cases from coastal state 

                                                      
2
 Etkin (2003) 
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regulatory programs, which include mandated double hulls for tankers
3
, increased liability limits for spill 

response, inclusion of natural resource damage assessments, and increased requirements for financial 

responsibility. Overall, a higher class of tankers transits US waters than other parts of the world. 

At the same time, Washington State has distinguished itself within the US with regard to spill prevention 

from tankers and other vessels. Spill rates from vessels in Washington waters are significantly lower than 

in other key port states and in the US as a whole
4
. The lower spillage rates in Washington waters can be 

attributed to mandated and voluntary best-achievable-practice (BAP) programs for vessel owners and 

operators in the State, and the continuous efforts of Department of Ecology in such activities as inspecting 

vessels, monitoring vessel response and spill preparedness plans, implementing pre-booming regulations 

for oil transfer operations, tug escort programs, and conducting spill response drills and exercises.  

During 1995 to 2008 there were over 1,000 near-miss vessel casualty incidents that did not result in 

spillage. It is noteworthy that the incidence of near-misses has decreased by 80 percent since 2001 (Figure 

1). 

Figure 1: 

Actual spills 

(25 gallons or 

more) and 

potential spills 

(from near-

miss vessel 

casualties) in 

Washington 

waters 1995 ï 

2008. 

 

 

 

 

Cargo Vessels 

Historically, cargo vessels presented the second highest risk from both actual and WCD perspectives. The 

relative risk from cargo vessels in 2015 will be higher since there will no significant prevention measures 

in place and incidents are expected to rise about 10 percent. 

                                                      
3
 While full implementation of this regulation will not be realized until 2015, there has been a steady shift of tanker 

fleets from single-hulls to double-hulls over the last decade. 
4
 Etkin and Neel (2001) 
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Pipelines 
Overall, historically, pipelines represent nearly 79 percent of the total risk, cargo vessels 10 percent, and 

oil tankers less than 4 percent (Figure 2). At the same time, historically, oil tankers represent over 75 

percent of the total WCD potential spill risk, followed by cargo vessels at over 15 percent, and oil tank 

barges at six percent (Figure 3). 

Figure 2: 

Percent total 

risk 1995 ï 

2008 by 

industry sector 

for historical 

actual spillage 

 

 

 

 

 

 

 

 

Figure 3: 

Percent total 

risk 1995 ï 

2008 by 

industry sector 

for historical 

WCD spillage 

potential 
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Oil Terminals 
Similarly, the potential spillage from oil terminals and refineries is high, but spill rates have been kept at a 

very low level, again because of the vigilance of Ecologyôs prevention programs. Again, the need for spill 

preparedness needs to be commensurate with the potential for large spills from these sources. 

Future Projections 

Projecting to the year 2015, the relative WCD potential risk picture changes somewhat with oil tankers 

representing less than 57 percent of the total risk, cargo vessels having a higher relative risk than 

previously at 32 percent, and oil tank barges with a relative risk of six percent. Fishing vessels represent 

four percent of risk much higher than pipelines, which represent under 0.2 percent of the risk (Figure 4). 

Figure 4: 

Percent total 

risk in 2015 by 

industry sector 

for WCD 

spillage 

potential 

 

 

 

 

 

 

 

Implementing the very successful spill prevention measures and maintaining a level of spill preparedness 

commensurate with the risk of potential WCD scenarios requires considerable resources and effort on the 

part of the stateôs Department of Ecology Spills Program. These resources and efforts need to be 

maintained in order to keep spill rates and impacts low while being prepared for larger spills and possible 

WCD scenarios now and in the future. 

Natural and Socioeconomic Values 

Washington State has unique invaluable natural and cultural resources at stake. A worst-case discharge 

from a fully-loaded oil tanker or large oil terminal would involve several times the volume of oil released 

in the Exxon Valdez two decades ago. That spill required $4.4 billion in spill response
5
, and caused $341 

million in natural resource damages and over $11 billion in third-party damages. The impacts of a large 

                                                      
5
 All costs in 2008 dollars from ERC Spill Cost Database. 
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oil spill, let alone a worst-case discharge, in Washington waters is likely to cause damages of at least this 

level
6
. 

Basis of Spill Prevention and Preparedness Programs 
Maintaining and enforcing spill prevention and preparedness requires continuous vigilance and resources 

and should clearly be based on the level of worst-case discharge potential risk presented by the industry 

sectors that are transporting and handling large quantities of oil. 

According to the risk analyses conducted herein, the greatest risk lies with oil tankers (75.4 percent total 

risk), cargo vessels (15.4 percent total risk), oil tank barges (6.4 percent total risk), and fishing vessels 

(2.0 percent total risk). Lesser risks are attributable to passenger vessels, oil terminals (and refineries), 

pipelines, tank trucks transferring oil over water, and marinas and other small marine fueling facilities. 

By 2015, this worst-case discharge risk picture will change to some degree with somewhat less risk from 

oil tankers (down to 57 percent total risk) and considerably more risk from cargo vessels (up to 32 percent 

total risk). 

Conclusion 
In conclusion, these analyses demonstrate that with regard to oil spill risk from the perspective of 

prevention and preparedness, oil tankers represent just over 75 percent of the total worst-case discharge 

potential risk, followed by cargo vessels (also called ñnon-tank vesselsò) with 15 percent of the risk, and 

oil tank barges with six percent of the total risk. The relative risk will change slightly by 2015 with 57 

percent of the worst-case discharge potential risk attributable to oil tankers and 32 percent of the risk 

attributable to cargo vessels. 

During 1995 through 2008 there were over 1,000 near-miss vessel casualty incidents that did not result in 

spillage, and the rate of near-miss incidents has decreased by 80 percent since 2001. The fact that actual 

oil spill rates have been so low with oil tankers and other vessels is testament to the effectiveness of 

Ecologyôs spill prevention and preparedness programs. Funding for these spill prevention and 

preparedness programs should be commensurate with worst-case discharge potential risk rather than be 

based on risk as measured by actual historical spill data. 

 

 

                                                      
6
 Etkin (2004a, 2004b, 2004c, 2005); Etkin et al. (2005a, 2005b); French-McCay et al. (2004, 2005a, 2005b).  
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Appendix:  Methodology and Results 

Historical Data Analysis 

The historical data analyzed in this study were provided to Environmental Research Consulting (ERC) by 

the Ecology Spills Program and included only spill and near-miss incidents from those sectors of direct 

concern to Ecology. The 119 spill incidents included in the study involved spillage of 25 or more gallons 

to State waters
7
 from one of the regulated source types during 1995 through 2008. In addition, 1,035 near-

miss vessel casualties
8
 were included in the data set, as these incidents further reflected potential spillage 

(Figure A-1 and Table A-1). Actual spillage represented only 0.01 percent of potential worst-case 

spillage
9
. 
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Figure A-1: Actual spills (25 gallons or more) and potential spills (from near-miss vessel 

casualties) in Washington waters 1995 ï 2008. 

 

Table A-1: Actual and Potential Oil Spillage in Washington Waters 1995 ï 2008 

Year 
Near-Miss 

Incidents 

Spills (25 gallons 

or more) 

Actual Volume 

(gallons) 

Potential Volume 

(gallons) 

% Potential 

Volume 

1995 61 10 3,405 224,248,824 0.0015% 

1996 74 5 970 153,254,320 0.0006% 

1997 113 5 705 230,911,174 0.0003% 

1998 86 8 16,115 168,559,792 0.0096% 

1999 94 14 280,255 348,490,042 0.0804% 

                                                      
7
 Spills that originated in Oregon or British Columbia waters that impacted Washington waters were not included. 

8
 Near-miss casualty incidents or ñpotentialò spills were specifically excluded from the JLARC study. 

9
 Worst-case discharge volumes were provided by industry sectors to Washington Department of Ecology for the 

purpose of state contingency planning requirements. 
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Table A-1: Actual and Potential Oil Spillage in Washington Waters 1995 ï 2008 

Year 
Near-Miss 

Incidents 

Spills (25 gallons 

or more) 

Actual Volume 

(gallons) 

Potential Volume 

(gallons) 

% Potential 

Volume 

2000 110 10 2,991 298,488,692 0.0010% 

2001 115 14 7,575 626,593,614 0.0012% 

2002 107 7 5,144 363,872,784 0.0014% 

2003 72 8 9,362 151,541,774 0.0062% 

2004 60 6 8,312 161,526,155 0.0051% 

2005 30 8 974 85,812,870 0.0011% 

2006 42 7 374 122,042,676 0.0003% 

2007 21 12 3,230 190,337,330 0.0017% 

2008 50 5 856 235,458,284 0.0004% 

TOTAL  1,035 119 340,268 3,361,138,331 0.0101% 

 

It is noteworthy that the incidence of near-misses has decreased by 80 percent since 2001. 

Geographic Zones 
Spill and casualty incidents were grouped into geographic zones

10
, as described above, as well as 

considered for the State as a whole. The marine and estuarine geographic zones include (Figure A-2): 

 Central Puget Sound 

 South Puget Sound 

 Hood Canal 

 Whidbey Basin 

 North Puget Sound 

 Strait of Juan de Fuca 

 Inner Straits 

 Rosario Strait and Vicinity 

 Grays Harbor 

 Willapa Bay 

 West Columbia River (downstream of Bonneville Dam) 

 Outer Coast 

 

The inland geographic zones include (Figure A-3): 

 

 East Columbia River (including Snake River upstream of Bonneville Dam) 

 Lake Union/Washington (including Ship Canal) 

 Olympic Peninsula 

 West of Cascades 

 East of Cascades 

                                                      
10

 The same geographic zones were used in the JLARC study. 
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Figure A-2: Marine/ estuarine geographic zones (JLARC 2009; French-McCay et al. 2008) 

 

 

Figure A-3: Inland geographic zones (JLARC 2009; French-McCay et al. 2008) 
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Probability Analysis 

Probability distributions of spill types were developed based on the historical spill data and casualty 

incidents to reflect actual spillage and potential worst-case discharge (WCD) spillage at the current time 

(based on historical spillage) and projected to the year 2015. The actual spillage analyses (historical and 

future) were based on actual reported spill volumes, while the potential WCD spillage analyses
11

 

(historical and future) were based on worst-case discharge volumes for each of the industry sectors. 

Adjustments with regard to future spillage applied the same methodology as used in the JLARC (2009) 

study
12

. Actual and potential WCD oil spillages by industry sector are presented in Table A-2. 

Table A-2: Oil Spills into Washington Waters from Ecology-Regulated Sectors (1995 ï 
2008) 

Industry Sector 

Historical  

Incident Numbers 

Historical  Spillage 

(Gallons) 

Future (2015) Spillage 

(Gallons) 

Actual
13

 Potential
14

 Actual WCD
15

 Actual WCD 

Oil Tankers 14 131 13,709 2,655,486,963 10,967 2,655,511,784 

Oil Tank Barges 14 88 7,002 236,777,610 7,002 236,791,716 

Cargo Vessels 30 427 23,051 400,340,146 25,356 400,389,010 

Fishing Vessels 40 233 5,746 43,407,306 5,746 43,419,071 

Passenger Vessels 2 156 173 12,951,750 173 12,952,254 

Oil Terminals 6 0 5,670 10,227,378 4,253 7,670,534 

Pipelines 1 0 277,200 3,402,000 277,200 3,956,401 

Tank Trucks 8 0 7,517 108,000 7,517 123,042 

Marinas/Other  4 0 200 16,000 150 16,354 

Total 119 1,035 340,268 3,362,717,153 338,364 3,360,830,166 

 

The geographic distribution of historical spillage (actual and WCD) is shown in Tables A-3 and A-4. 

(Note that Table A-4 is presented in thousands of gallons.) The same results for future (2015) spillage are 

shown in Tables A-5 and A-6. Only four percent of historical actual spillage can be attributed to oil 

tankers, whereas for potential WCD spillage, 79 percent would be attributable to oil tankers. 

Actual spillage is highest in the Rosario Straits zone, largely attributed to the largest recorded spill of 

277,200 gallons from the 1999 Bellingham pipeline spill. For WCD spillage, however, the North Puget 

Sound zone has the highest potential spillage. The difference between actual spillage and WCD spillage is 

dramatic. While less than 14,000 gallons spilled from oil tankers in 14 years, this represents a potential 

                                                      
11

 This methodology differs significantly from the approach employed in the JLARC study for which potential 

spillage was considered in a probabilistic manner. In other words, worst-case discharge (WCD) scenarios were 

included with regard to their spill impact, but the probability that these events would occur was determined by the 

rate of WCD for different source types across the US for most source types, and internationally for oil tankers. The 

international component was added to the oil tanker analyses based on the fact that there has not been a WCD from 

an oil tanker in the US. (Note that the T/V Exxon Valdez spill, while extremely large with wide-reaching impacts, 

was not a WCD. Less than 20% of the tankerôs cargo spilled.) 
12

 These adjustments included: reduction of probability of tanker spillage by 20%; no change in tank barge spillage; 

increase of spillage for cargo vessels by 10%; reduction of probability of facility spillage by 25%. WCD for oil 

tankers, tank barges, and cargo vessels decreased by 50% in 2015. (Based on French-McCay et al. 2008).  
13

 Only includes incidents in which oil actually spilled. 
14

 Includes only near-miss casualty incidents for vessels as reported to ERC by Ecology. 
15

 WCD for all incidents in which oil actually spilled as well as WCD for near-miss casualty incidents. 
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WCD spillage of nearly 2.7 billion gallons. The actual and WCD volumes from tankers should decrease 

by 2015 when mandated double-hulls are fully implemented. 

Table A-3: Geographic Distribution of Actual Spillage into Washington Waters from 
Ecology-Regulated Industry Sectors (1995 ï 2008) 

Geographic 

Zone 

Oil 

Tankers 

Tank 

Barges 

Cargo 

Vessels 

Fish 

Vessels 

Pass 

Vessels 
Terminals Pipelines 

Tank 

Trucks 
Marinas Total 

Outer Coast 0 0 0 0 0 0 0 0 0 0 

Grays Harbor  0 0 0 0 0 0 0 50 0 50 

Willapa Bay 0 0 0 0 0 0 0 1,296 0 1,296 

Juan de Fuca 0 0 0 0 0 0 0 0 0 0 

Inner Straits 1,650 40 0 95 0 235 0 0 0 2,020 

Rosario Strait  3,586 465 0 0 0 0 277,200 0 70 281,321 

Whidbey  0 0 0 0 0 0 0 0 0 0 

N. Puget  570 1,625 3,135 1,318 0 0 0 0 0 6,648 

C. Puget  0 4,737 1,609 1,362 120 2,136 0 0 30 9,994 

S. Puget  7,334 60 15,656 1,476 0 2,576 0 0 50 27,152 

Hood Canal 0 0 0 0 0 0 0 0 0 0 

W. Columbia  569 50 2,651 0 53 723 0 693 0 4,739 

Lake Union  0 25 0 1,495 0 0 0 0 50 1,570 

E. Columbia  0 0 0 0 0 0 0 0 0 0 

Olympic Pen 0 0 0 0 0 0 0 2,356 0 2,356 

W. Cascades 0 0 0 0 0 0 0 3,122 0 3,122 

E. Cascades  0 0 0 0 0 0 0 0 0 0 

Total 13,709 7,002 23,051 5,746 173 5,670 277,200 7,517 200 340,268 

 

Table A-4: Geographic Distribution of WCD Spillage (Thousands of Gallons) into 
Washington Waters from Ecology-Regulated Industry Sectors (1995 ï 2008) 

Geographic 

Zone 

Oil 

Tankers 

Tank 

Barges 

Cargo 

Vessels 

Fish 

Vessels 

Pass 

Vessels 
Terminals Pipelines 

Tank 

Trucks 
Marinas Total 

Outer Coast 53,008 4,194 2,474 0 0 0 0 0 0 59,676 

Grays Harbor  0 0 0 0 0 0 0 14 0 14 

Willapa Bay 0 0 0 0 0 0 0 14 0 14 

Juan de Fuca 624,228 18,503 57,505 1,655 1,627 0 0 0 0 703,518 

Inner Straits 162,066 987 850 1,233 330 4,223 0 0 0 169,689 

Rosario Strait  237,364 25,889 4,394 0 694 0 3,402 0 4 271,747 

Whidbey  0 0 0 0 0 0 0 0 0 0 

N. Puget  1,004,308 64,084 53,635 4,198 3,820 0 0 0 0 1,130,045 

C. Puget  149,105 80,867 142,954 25,576 5,350 3,360 0 0 4 407,216 

S. Puget  112,066 23,038 35,417 2,068 64 101 0 0 4 172,758 

Hood Canal 0 0 0 0 0 0 0 0 0 0 

W. Columbia  289,449 17,872 102,260 0 995 2,644 0 14 0 413,234 

Lake Union  23,893 1,343 851 8,677 71 0 0 0 4 34,839 

E. Columbia  0 0 0 0 0 0 0 0 0 0 

Olympic Pen 0 0 0 0 0 0 0 27 0 27 

W. Cascades 0 0 0 0 0 0 0 41 0 41 

E. Cascades  0 0 0 0 0 0 0 0 0 0 

Total 2,655,487 236,777 400,340 43,407 12,951 10,328 3,402 110 16 3,362,818 




