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Marine • Research • Specialists  

 

April 12, 2016 

 

 

Ms. Amy Million 

Principal Planner 

City of Benicia 

250 East L Street 

Benicia, CA  

94510 

 

Re: Response to Comments on Valero Crude-by-Rail Project 

Dear Amy: 

Marine Research Specialists (MRS) has received the Comments on Valero’s Appeal of Planning 

Commission’s Denial of Valero Crude-by-Rail Project that was prepared by Phyllis Fox, Ph.D., 

PE. Our responses to the comments are summarized below: 

INTRODUCTION 

MRS does not agree with the Fox comment letter as it misrepresents, the factual basis for the 

quantitative risk analysis that was presented in the EIR, and selectively postulates worst-case 

scenarios that are in most cases physically impossible, or have such a low probability that they 

are rendered meaningless. In addition, the Fox comment letter does not raise any new issues 

related to the preparation of the quantitative risk analysis or potential hazards associated with the 

proposed project. As noted in the EIR, mainline rail hazards are considered significant, while the 

risks associated with railcar unloading are considered less than significant. 

The accident history at rail crude oil unloading facilities is almost the polar opposite of the 

scenarios that have been postulated in the comment letter. A review of unloading facility spills 

that have been published by the PHMSA for the years 2000 to 2015 reveal that unloading facility 

oil spills are quite rare. During this period there have been a total of 27 reported oil spills, only 

two of which have been larger than one gallon. Almost all of the reported spills consisted of oil 

residue on the manway cover of the tank car and are estimated at between one and two ounces. 

The two spills that exceeded one gallon were still significantly smaller than the volume of the 

rail car (30,000 gallons) as follows: 

 1,680 gallons due to operator error, and 

 3,570 gallons due to faulty valve. 

At the Valero facility, both of these spills would easily be confined within the unloading facility 

spill containment system. 
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During the period 2011 to 2015, there were 1,689,242 crude oil tank cars unloaded at facilities 

around the country. Based on only two spills that exceeded one gallon in size, the spill 

probability can be calculated as 1.18 spills per million tank cars unloaded. In addition to this low 

spill probability, there have been no reported fires, explosions, fatalities or injuries associated 

with the unloading of crude oil tank cars during the 2000-2015 time period. 

The remainder of this response addresses the broad issues raised in the Fox comment letter. 

A. THE EIR’S QUANTITATIVE SIGNIFICANCE RISK ASSESSMENT IS  CORRECT AND WELL-

SUPPORTED  

The Quantitative Risk Analysis (QRA) that was prepared for the proposed project followed the 

specific methodologies and guidance outlined in numerous books that were published by the 

American Institute of Chemical Engineers, Center for Chemical Process Safety: 

• Guidelines for Chemical Process Quantitative Risk Analysis. 

• Guidelines for Chemical Transportation Risk Analysis. 

• Guidelines for Evaluating the Characteristics of Vapor Cloud Explosions, Flash 

Fires and BLEVES. 

• Guidelines for Process Equipment Reliability Data with Data Tables. 

• Evaluating Process Plant buildings for External Explosions and Fires. 

• Guidelines for Postrelease Mitigation Technology in the Chemical Process 

Industry. 

The Hazardous Materials Cooperative Research Program  (HMCRP) that is sponsored by the 

Pipeline and Hazardous Materials Safety Administration (PHMSA) recommends the use of 

Quantitative Risk Analysis for high hazard scenarios as the state-of-the-art methodology for 

evaluating risk. The HMCRP specifically endorses the methodologies that were developed by the 

American Institute of Chemical Engineers. The QRA that is in the EIR followed the 

recommended PHMSA methodology and is the appropriate methodology for evaluating potential 

risks to the public under CEQA. 

The comment letter also asserts that the use of a QRA and the significance criteria that was 

developed by Santa Barbara County is somehow not a valid CEQA approach. First, it should be 

noted that the Santa Barbara County significance criteria is included in the County’s adopted 

CEQA significance criteria and is routinely used in their CEQA documents. Second, the Santa 

Barbara CEQA QRA criteria has been used in CEQA documents, or CEQA equivalent 

documents for many other local, state and federal agencies, including the California State Lands 

Commission, California Coastal Commission, California Energy Commission, Bureau of Ocean 

Energy Management, and many local jurisdictions such as San Luis Obispo County, Los Angeles 

County, City of Los Angeles, City of Hermosa Beach, etc.  
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B. OFF-SITE RISKS FROM ON-SITE ACCIDENTS ARE INSIGNIFICANT 

We disagree with the assumptions that Dr. Fox used to come to the conclusion that offsite risks 

from onsite accidents are significant. Dr. Fox postulated numerous scenarios that could possibly 

result in a greater number of potential injuries and/or fatalities, but fails to make any adjustments 

for the probability of such an event. The comments also ignore much of the information that was 

presented in the EIR and appendices, as well as our response to their Public Records Act request. 

Dr. Fox’s comments ignore the basic premise of risk analysis of the relationship between 

probability and consequences. In preparing a QRA, all assumptions that related to potential 

consequences are associated with a probability of occurrence. As more and more worst-case 

assumptions are made, the probability of such an event becomes less likely. In the case of the 

QRA that was prepared for the proposed project, there is a possibility for a larger number of 

injuries and fatalities, but the probability is so low that the scenario does not contribute to the 

overall societal risk. 

The comment also ignores the basic accident history of crude oil rail unloading facilities. As 

noted above, the accident history at rail crude oil unloading facilities is almost the polar opposite 

of the scenarios that have been postulated in the comment letter. A review of unloading facility 

spills that have been published by the PHMSA for the years 2000 to 2015 reveal that unloading 

facility oil spills are quite rare. During this period there have been a total of 27 reported oil spills, 

only two of which have been larger than one gallon. Almost all of the reported spills consisted of 

oil residue on the manway cover of the tank car and are estimated at between one and two 

ounces. The two spills that exceeded one gallon were still significantly smaller than the volume 

of the rail car (30,000 gallons) as follows: 

 1,680 gallons due to operator error,  and 

 3,570 gallons due to faulty valve.  

At the Valero facility, both of these spills would easily be contained within the unloading facility 

spill containment system. 

During the period 2011 to 2015, there were 1,689,242 crude oil tank cars unloaded at facilities 

around the country. Based on only two spills that exceeded one gallon in size, the spill 

probability can be calculated as 1.18 spills per million tank cars unloaded. In addition to this low 

spill probability, there have been no reported fires, explosions, fatalities or injuries associated 

with the unloading of crude oil tank cars during the 2000-2015 time period. Clearly, operational 

experience is quite different than the disastrous scenario postulated by Dr. Fox, were 

approximately 1.7 million tank cars have been unloaded without any adverse offsite risk. 

C. THE EIR EVALUATES ALL FEASIBLE TYPES OF ACCIDENTS 

The comments in this section are entirely inaccurate and misleading. The QRA that was prepared 

for the EIR considered a wide range of accident types and evaluated the potential risk for each 
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scenario. The QRA included scenarios for a Boiling Liquid Vapor Explosion (BLEVE), a variety 

of crude oil pool fires, vapor cloud fires and explosions. The QRA and PRA response also 

detailed how ignition sources were used in the QRA to initiate a vapor cloud explosion. The 

comments fail to acknowledge that many of these scenarios were evaluated, and that the 

probability of these scenarios is considerably lower than for the mainline rail QRA since the 

refinery unloading facility will have safety systems, such as a sump to control crude oil spills and 

a dedicated foam firefighting system, to minimize flammable vapor emissions from crude oil 

spills and thermal radiation hazards associated with fires. 

D. THE EIR EVALUATES ALL FEASIBLE ON-SITE ACCIDENT SCENARIOS 

The QRA that was prepared for the proposed project evaluated a wide range of credible 

accidents, as well as accidents that would be considered very unlikely. The comment contends 

that accidents during maneuvering of the train at the unloading facility were not considered. 

First, train movements outside of the refinery on Union Pacific tracks were considered in the 

QRA that was prepared for transportation hazards. Train maneuvering at the unloading facility 

would occur at very low speeds. A derailment at approximately 3 mph within the unloading 

facility would not result in a breach of the tank car, and the probability of a spill is extremely 

low. The QRA considered the adverse consequences of a derailment and tank car failure, but 

given the low probability of this scenario, it was not a significant contributor to societal risk. 

Contrary to the comment letter, accidents during rail car hookup and unloading were considered 

in the QRA. However, the comments fail to acknowledge that many of these scenarios were 

evaluated, and that the probability of these scenarios is considerably lower than for the mainline 

rail QRA since the refinery unloading facility will have safety systems, such as a sump to control 

crude oil spills and a dedicated foam firefighting system, to minimize flammable vapor 

emissions from crude oil spills and thermal radiation hazards associated with fires. The 

unloading facility is designed to drain any spilled oil away from the rail cars and to minimize the 

potential for flammable vapors to be released, thus significantly reducing the probability of vapor 

cloud ignition and potential fires and explosions. This is a passive system that will work 

regardless of any actions, or lack thereof, by facility personnel. However, in spite of the 

extremely low probability that a spill would be ignited, the QRA evaluated the potential risk of 

vapor cloud ignition, fires and explosions, including a thermal tear (BLEVE). 

E. ACCIDENTS AT OTHER PROJECT FACILITIES WERE EVALUATED  

The first part of this comment is entirely erroneous and contrary to information that was 

provided to the commenter. One of the largest hazards associated with the unloading facility 

would be a failure of the pipeline between the unloading facility and storage tanks. The QRA 

clearly evaluated this risk and evaluated spills at various points along the pipeline. The comment 

then goes on to evaluate a larger theoretical spill from a different facility EIR (Phillips 66 Rail 

Spur Expansion Project EIR) without understanding the basis for the differences in estimated 

spill volumes. The comment then goes on to recommend numerous “mitigation measures”, most 

of which are required by existing law. In the case of placing the pipeline underground, this would 
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result in a greater potential for pipeline corrosion and failure due to the inability to inspect the 

pipeline on a daily basis. Presumably, this “mitigation measure” was suggested as a way to avoid 

potential damage to the pipeline from refinery vehicles even though the pipeline would be 

protected by barriers to prevent vehicular damage. 

The comment notes that hazards associated with the existing tank farm were not included in the 

QRA. The existing tanks are considered as part of the CEQA baseline and are already in crude 

oil service. The QRA is intended to evaluate risks associated with the proposed project and not 

the entire refinery complex. While spills from the existing crude oil tanks were not evaluated, the 

QRA did include the risk of spills into the berm area surrounding the tanks, as well as the 

thermal radiation hazards that could result from a pool fire at the tank farm. 

F. FACTORS CONTRIBUTING TO HAZARD IMPACT SIGNIFICANCE 

This section of comments discusses issues associated with the proposed unloading facility 

location, ignition sources, external events, centroid location and other rail traffic. The comment 

contains a long discussion of the colocation of the rail unloading facility near a tank farm and the 

nearby business park. Unfortunately, the comment does not provide any meaningful analysis of 

how the unloading facility would interact with nearby tanks, other than speculation that an 

accident could result in additional fires at the tank farm, and again ignores the safety features that 

are part of the proposed project to minimize the hazards associated with the unloading facility 

and adjacent refinery tanks and equipment.  

The comment also alleges that the QRA did not provide information on ignition sources. As 

noted in previous information provided to the commenter, flammable vapor clouds have the 

potential to ignite anywhere within their flammable limits. Hence, it is necessary to identify 

potential ignition sources that a cloud may encounter, and to quantify the likelihood of ignition, 

if the cloud encompasses the sources. When determining ignition probabilities, there are two 

factors to take into account; first, source duration, the fraction of time that the source is present 

or in operation; and second, source intensity, the chance of the source actually causing ignition if 

contacted by a flammable cloud. For example, if a ground level flare is operating, it will almost 

always ignite a cloud, but it may only operate ten percent of the time. This would give an overall 

chance of ignition by the ground level flare of 0.1. 

When a (virtually guaranteed) source of ignition is always in operation, a probability of greater 

than 0.95 is not generally assigned. There are two related reasons for this: one is the possibility 

that there may be a failure or unanticipated shut down of the system or item in question; the other 

reason is that to use a probability of less than 1 will allow some fraction of releases to pass over 

the source without ignition, to possibly ignite later when a larger area has been covered. This 

gives a more conservative result. 

In general, when trying to identify ignition sources, the search is primarily for open flames, hot 

surfaces and electrical sparks, and, to a lesser extent, friction sparks from both continuous and 

intermittent activities. One extensive listing of potential ignition sources may be found in CCPS 
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"Chemical Process Quantitative Risk Analysis". Estimates of the ignition probabilities of some 

of these sources are also provided. Typical ignition probabilities that were used in the analysis 

include: 

• Cars - 0.06 per car; although many potential ignition sources within a car like faulty 

wiring or backfires are due to fuel rich mixtures in intake air, they are not always 

present nor guaranteed to cause ignition. This value was also applied to golf carts and 

other utility vehicles. (CCPS) 

• Structures - 0.01 per structure; while there are many ignition sources within a 

structure, such as switches, doorbells, faulty wiring, pilot lights, HVAC systems and 

industrial equipment. The flammable vapors must first penetrate the structure before 

these ignition sources pose a hazard. Typical residence times of clouds are often brief 

enough that this is relatively unlikely; especially since the rail unloading facility will 

be equipped with a foam suppression system. (CCPS) 

Again the comment fails to acknowledge facility design features that are in place to minimize 

potential flammable vapor emissions and ignition. 

The comments also acknowledge that the EIR recognizes external events, such as earthquakes, 

fog, floods, and sabotage as initiating and contributing causes of rail accidents and though not 

explicitly recognized, accidents at the Project site, then contends that external events were not 

considered in the QRA. External events are frequently an initiating event for an incident that 

could result in an accidental release. In the preparation of a QRA, external events are assigned a 

probability that could lead to an incident, but not necessarily an accidental release or 

consequences that would have an adverse offsite impact. Along with the probability of an 

external event, conditional probabilities also need to be considered that would lead to an 

accidental release. For example, flooding at the site does not necessarily mean that there would 

be an accidental release. Similarly, an earthquake could lead to equipment damage or an 

overturned rail car, but not necessarily a catastrophic release as postulated in the comment. 

While possible, these catastrophic frequently have very low probabilities and do not result in a 

significant risk to the public. 

Dr. Fox also comments on the location of a potential hazard zone that was depicted in the EIR 

showing thermal hazard zones. This is a little disingenuous since Dr. Fox was also provided with 

a map showing release points and hazard zones for other locations at the unloading facility where 

a worst-case spill could occur (see Figure 1). The comment points to the end of the rail unloading 

facility as a point where a worst-case accident could occur and impact offsite populations. 

However, the facility design would preclude potential worst-case accidents at these points due to 

the design of the unloading facility drainage system, as well as these locations being well 

removed from the unloading pumps and operated under suction, which would minimize spill 

volumes at these locations. 
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Finally, Dr. Fox speculates on potential interactions with rail traffic associated with the LPG and 

petroleum coke rail cars. While these facilities use the same tracks between the unloading facility 

and the Union Pacific main line, there would be no simultaneous use of the tracks. Therefore, 

potential interactions with petroleum and coke trains would not occur. 

CONCLUSION 

We believe the above responses provide clarification of the issues raised regarding the QRA that 

was referenced in the Valero Benicia Crude by Rail Project RDEIR. Should you have any 

questions, or wish to discuss this information further, feel free to call me at (805.289.3927). 

Best Regards, 

 
Steven R. Radis 

Principal 
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Figure 1 – Distribution of Hazards and Population Densities 

 


