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I have reviewed the Draft Environmental Impact Report (DEIR) 1 for the Valero Benicia
Crude by Rail Project (CBR Project) prepared for the City of Benicia (City) by ESA, as well as
records referenced in the DEIR and files obtained from the Bay Area Air Quality Management
District (BAAQMD).
The CBR Project will install facilities to allow the Valero Benicia Refinery (Refinery) to
receive up to 70,000 barrels per day (bbl/day) of North American crude oils by rail. The
facilities that would be installed include about 8,880 feet of new track; a new tank car unloading
rack capable of unloading two parallel rows of tank cars simultaneously; and 4,000 feet of
16-inch diameter crude oil pipeline and associated fugitive components (valves, flanges, pumps)
connecting the offloading rack and an existing crude supply pipeline. DEIR, pp. ES-1 to ES-4.
Based on my review, I conclude this DEIR is fundamentally defective in that it omits
crucial information to understanding the Project’s significant impacts. Specifically, the DEIR
does not disclose the Project’s crude slate, relies on flawed analyses in addressing whether the
Project would enable refining of substantial quantities of tar sands and Bakken crudes, relies on
unsupported assumptions as to the Project’s light crude composition, and underestimates the
Project’s operational emissions of reactive organic gases (“ROG”) and toxic air contaminants
(“TAC”). When these underestimates are corrected, the CBR Project results in significant air
quality and public health impacts. The City must correct these defects and recirculate the DEIR,
so that the public and decision-makers can be fully informed of the Project’s air quality and
public health and safety impacts.
My resume is included in Exhibit A to these Comments. I have over 40 years of
experience in the field of environmental engineering, including air emissions and air pollution
control; greenhouse gas (GHG) emission inventory and control; air quality management; water
quality and water supply investigations; hazardous waste investigations; hazard investigations;
risk of upset modeling; environmental permitting; nuisance investigations (odor, noise);
environmental impact reports, including CEQA/NEPA documentation; risk assessments; and
litigation support.
I have M.S. and Ph.D. degrees in environmental engineering from the University of
California at Berkeley with minors in Hydrology and Mathematics. I am a licensed professional
engineer (chemical, environmental) in five states, including California; a Board Certified
Environmental Engineer, certified in Air Pollution Control by the American Academy of
Environmental Engineers; and a Qualified Environmental Professional, certified by the Institute
of Professional Environmental Practice.
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ESA, Valero Benicia Crude by Rail Project, Draft Environmental Impact Report, SCH # 2013052074, Use Permit
Application 12PLN-00063, June 2014.
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I have prepared comments, responses to comments and sections of EIRs for both
proponents and opponents of projects on air quality, water supply, water quality, hazardous
waste, public health, risk assessment, worker health and safety, odor, risk of upset, noise, land
use and other areas for well over 100 CEQA documents. This work includes Environmental
Impact Reports (EIRs), Negative Declarations (NDs), and Mitigated Negative Declarations
(MNDs) for all California refineries; crude oil and rail terminals in California, Louisiana,
Oregon, New York, Texas, and Washington; and various other permitting actions for tar sands
and light shale crude refinery upgrades in Indiana, Louisiana, Michigan, Ohio, South Dakota,
Utah, and Texas and liquefied natural gas (LNG) facilities in Texas, Louisiana, and New York.
My work has been cited in two published CEQA opinions: (1) Berkeley Keep Jets Over
the Bay Committee, City of San Leandro, and City of Alameda et al. v. Board of Port
Commissioners (2001) 111 Cal.Rptr.2d 598 and Communities for a Better Environment v. South
Coast Air Quality Management Dist. (2010) 48 Cal.4th 310.
I commented on the Initial Study/Mitigated Negative Declaration (IS/MND) (attached to
the DEIR as Appx. A 2) that the CBR Project would allow a change in crude oil slate quality, to
heavier higher sulfur crudes and/or to lighter sweeter crudes, which would result in emission
increases that were not considered in the CEQA review. Fox IS/MND Comments 3, pp. 2-35.
The DEIR does not correct the defects that I identified in my IS/MND comments. Rather, it
advances an argument that the rail-imported crudes will be blended with other crudes to meet the
same sulfur and weight specifications as in the baseline Refinery. Thus, the DEIR asserts that
crude slate quality and emissions from refining it would not change. This is incorrect. This does
not address my comments on the IS/MND. Therefore, I reassert my IS/MND comments and
incorporate them here by reference. The following sections present my evaluation of the DEIR’s
response to my previous crude slate switch comments, point by point. The DEIR’s response to
my comments is included in Appendices C.1 and C.2, based on a report contained in Appendix
K. The following comments on Appendices C.1 and C.2 apply equally to the underlying
analyses in Appendix K.
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ESA, Valero Crude by Rail Project, Initial Study/Mitigated Negative Declaration, Use Permit Application 12PLN00063, Prepared for City of Benicia, May 2013.
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Phyllis Fox, Comments on Initial Study/Mitigated Negative Declaration for the Valero Crude by Rail Project,
Benicia, California, Use Permit Application 12PLN-00063, July 1, 2013;
http://www.ci.benicia.ca.us/vertical/sites/%7B3436CBED-6A58-4FEF-BFDF5F9331215932%7D/uploads/Report_by_Dr._Phyllis_Fox.pdf.

3

I.

THE DEIR FAILS TO ANALYZE THE AIR QUALITY IMPACTS FROM
REFINING DIFFERENT TYPES OF CRUDE
A. Heavy Sour Crudes

The CBR Project DEIR responds to the heavy sour crude slate issues that I raised in
Appendix C.1. The thrust of the CBR Project DEIR’s response is based on the “weight”
(API gravity) 4 and sulfur content of the crude, which it argues would not change due to the
Project, but rather would remain within a narrow range. Therefore, the CBR Project DEIR
argues, emissions would not increase. The CBR Project DEIR argues: “Thus, to the extent that
the Project would cause an increase in emissions based on an increase in the weight and sulfur
content of crude feedstocks – any such emissions increase would be within the baseline
environmental conditions.” DEIR, Appx. C.1, p. C.1-3.
First, this misses the point, as explained in my previous comments at Section II.D,
pp. 19-31. There are important differences between crudes that are not related to the weight and
sulfur content of the crude that result in adverse impacts. Even if the weight and sulfur content
of a particular crude blend fall within the range specified in the DEIR, or don’t change at all,
other components in the crude, such as TACs like benzene, or highly malodorous compounds
such as mercaptans, may be present at much higher concentrations than in the crudes they
replace with identical sulfur and API gravity.
Further, other characteristics of the crude, such as its vapor pressure or flammability, may
differ in significant ways from the crudes they would replace. These other constituents and
properties are not a function of the API gravity or the sulfur content and are present independent
of them. The DEIR’s consultant, Dr. McGovern, demonstrated there is no relationship between
vapor pressure (expressed as RVP) and crude gravity (expressed as API). DEIR, Appx. K,
p. K-18. This is further substantiated by analysis of data published by Enbridge, summarized
here in Figure 1. The Enbridge data covering 76 different types of crude oil show that crude oil
attributes of sulfur content and density are completely independent of vapor pressure.

4

Note that throughout the DEIR, the term “weight” is used to indicate API gravity or density, where “density” is
technically what is meant. We will use the same terminology in this report; “weight” indicates density.
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Figure 1: Reid Vapor Pressure Compared to Total Sulfur and Density for 76 different types of Crude Oil
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The vapor pressure of crude determines to a large extent the amount of ROG and TAC
emissions that are emitted when it is transported, stored, and refined. Thus, a crude slate may
have identical sulfur content and weight, but would result in dramatically different ROG and
TAC emissions. Similarly, the nature of the chemical bonds in crude determines the amount of
energy and hydrogen that must be supplied to refine it. Thus, a crude slate may have identical
sulfur and weight, but a different mix of chemicals that would affect the amount of energy and
hydrogen required to convert it into refined products.
These differences—in both chemical and physical characteristics other than API gravity
and sulfur content— fluctuate independent of sulfur content and API gravity and will result in
significant impacts that have not been considered in the DEIR. These impacts include, for
example, significant increases in ROG emissions, contributing to existing violations of ozone
ambient air quality standards; significant increases in TAC emissions, resulting in significant
health impacts; significant increases in malodorous sulfur compounds, resulting in significant
odor impacts; significant increases in combustion emissions, contributing to existing violations
of ambient air quality standards; and significant increases in flammability and thus the potential
for more dangerous accidents involving train derailments or spills on-site. The DEIR fails to
consider these significant impacts by raising irrelevant issues.
Second, the rationale that sulfur levels and density of the crude slate would stay within a
narrow range ignores the possibility of gradual creep within that range that would still be
5

significant. This recently occurred at the nearby Chevron Richmond Refinery. This refinery
gradually changed crude slates, while staying within its established crude unit design basis for
total weight percent sulfur of the blended feed to the crude unit. 5 This change increased
corrosion rates in the 4-sidecut line, which led to a catastrophic pipe failure in the #4 Crude Unit
on August 6, 2012. This accident sent 15,000 people from the surrounding area for medical
treatment due to the release and resulting fire that created huge black clouds of pollution over the
surrounding community. Fox IS/MND Comments, pp. 25–26.
These types of accidents can be reasonably expected to result from incorporating tar
sands crudes into the Benicia crude slate, even if the range of sulfur and gravity of the crudes
remain the same, unless significant upgrades in metallurgy occur, as these crudes have a
significant concentration of sulfur in the heavy components of the crude coupled with high total
acid number (TAN) and high solids, which aggravate corrosion. The gas oil and vacuum resid
piping, for example, may not be able to withstand naphthenic acid or sulfidation corrosion from
tar sands crudes, leading to catastrophic releases. 6 Fox IS/MND Comments, pp. 35-36.
Catastrophic releases of air pollution from these types of accidents were not considered in
the DEIR. Rather, the DEIR relies on the Refinery’s existing Process Safety Management
program, including the Management of Change (MOC) and Mechanical Integrity (MI) programs,
to prevent corrosion. DEIR, p. 3-16. However, these programs were also in place at Chevron at
the time of the August 2012 accident discussed above, and they did not prevent a catastrophic
accident caused by sulfur creep. The recent Chevron FEIR incorporated many additional
mitigation measures to improve these programs, 7 which should be required for the Valero Rail
Project.
Third, the unloading rack, storage tanks and associated fugitive components are major
sources of the ROG and TAC emissions. These unload, transport, and store crude oil as
delivered, before it is blended. Therefore, the argument that the rail-imported crude is blended
before it is refined is irrelevant.

5

US Chemical Safety and Hazard Investigation Board, Chevron Richmond Refinery Pipe Rupture and Fire, August
6, 2012, p.34 ("While Chevron stayed under its established crude unit design basis for total wt. % sulfur of the
blended feed to the crude unit, the sulfur composition significantly increased over time. This increase in sulfur
composition likely increased corrosion rates in the 4-sidecut line.").
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See, for example, K. Turini, J. Turner, A. Chu, and S. Vaidyanathan, Processing Heavy Crudes in Existing
Refineries. In: Proceedings of the AIChe Spring Meeting, Chicago, IL, American Institute of Chemical Engineers,
New York, NY, Available at: http://www.aiche-fpd.org/listing/112.pdf.
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See, for example, Chevron Refinery Modernization Project, Revisions to Draft EIR Volumes 1& 2, p. 4-40,
Mitigation Measure 4.13-7h, Available at: http://chevronmodernization.com/project-documents/.
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1. The CBR Project DEIR Must Evaluate the Potential Impacts of the Full Range of
Crude Oil Types That Could Be Imported
The CBR Project DEIR asserts: “There is no reason to believe that…Valero would be
more likely to purchase heavy Canadian crudes than any number of other North American crudes
that are lighter and/or sweeter…” DEIR, Appx. C.1, p. C.1-1. The CBR Project DEIR presents
a table that lists 38 “available North American crudes” that could potentially be imported by the
proposed rail facilities. DEIR, Table 3-1. Of these 38 crudes, 87% or 33 of them, are Canadian
tar sands crudes and of the tar sands, 15 are “heavy sour” and 5 are “medium sour.” Canadian
tar sands crudes are chemically distinct from the current crude slate and thus will result in
significant impacts that were not analyzed in the CBR Project DEIR. Fox IS/MND Comments,
pp. 25-28. DEIR Table 3-1 is prima facie evidence that tar sands crudes are likely to be in the
mix of crudes that will be imported by the CBR Project.
Regardless of which of these 38 crudes is selected, the DEIR must analyze the full range
of resulting impacts, from all of the 38, as the DEIR suggests all or any of them may be refined.
Impacts would vary greatly between tar sands crudes on the heavy high sulfur end and by
Bakken crudes on the light sweet end, each end of this range with unique and significant impacts.
The DEIR does not include impacts from either of these, but rather only an unidentified default
crude that is not representative of any of the 38. See Comment III.
2. Blended Weight and Sulfur Content Do Not Determine ROG and TAC Emissions
The CBR Project DEIR argues that “even if Valero were to purchase large amounts of
heavy sour Canadian crudes as a result of the Project, this would not cause an increase in refinery
emissions because Valero must blend crude feedstocks to a narrow range of weight and sulfur
content before processing them.” DEIR, pp. 3-14, 3-24, 4.1-17, C.1-1/2. This is insufficient
information to analyze impacts, as noted above, because the weight (API gravity) and sulfur
content are not the only characteristics of crude oil that determine environmental impacts. Other
important factors include volatility, flammability, metal content, ROG speciation profile, the
specific suit of heavy organic compounds in the crude, and the TAC and sulfur speciation profile
(i.e., the concentration of individual TAC and sulfur compounds present in the crude).
Elevated levels of benzene or hydrogen sulfide, for example, cannot be blended out
because they are emitted from tanks and fugitive components before the crudes reach the mixing
tanks. The majority of the toxic TACs and malodorous chemicals are emitted before blending
occurs, during unloading and from fugitive components along the pipeline and at the storage
tanks. Blending by itself does not eliminate them.
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Similarly, elevated metals that end up in coke fugitive particulate emissions cannot be
blended out. No matter how much blending is done with relatively less contaminated crudes, a
significant amount of heavy metals from lower quality rail-imported crude would still remain,
mostly partitioning to the coke. Blending also does not remove but only dilutes elevated
concentrations of high molecular weight organic compounds such asphaltenes and resins that
require high energy input to break down into marketable products. Fox IS/MND Comments,
pp. 4-10. These characteristics may vary in significant ways among crudes with the same range
of API gravity and sulfur, resulting in significant environmental impacts. Fox IS/MND
Comments, pp. 29-30.
3. Crude Slate Impacts Are Not Part of the Baseline
The CBR Project DEIR indicates that Valero made significant modifications to the
Refinery between 2004 and 2010. These modifications are collectively known as the “Valero
Improvement Project” or VIP. The City certified the VIP project EIR and approved the VIP
project in April 2003. It later certified the VIP EIR addendum in July 2008. DEIR, p. 3-12.
The CBR Project DEIR argues that crude slate impacts are part of the VIP baseline,
“[e]ven if refinery emissions were to increase based on Valero’s purchase of heavy sour
Canadian crudes, any such emissions increases would properly be considered part of the baseline
because the baseline includes the full scope of operation allowed under existing permits that
were issued based upon prior CEQA review.” DEIR, p. C.1-1. The DEIR cites several CEQA
cases regarding subsequent environmental review for modifications to existing projects.
Setting aside legal considerations, this argument has no technical merits for three reasons.
First, the scope of operations previously approved did not include any impacts from a crude slate
change and did not contemplate the crudes listed in DEIR Table 3-1. Second, the CBR Project
Project is not a modification of the previously permitted VIP, which underwent CEQA review.
Third, even assuming the VIP EIR evaluated a crude slate change and the CBR Project is just a
modification of the VIP, both of which are false, the regulatory framework has changed,
requiring additional CEQA review.
a.

The Scope of the VIP Project Did Not Include Impacts from Crude Slate Change

Even if the CBR Project were simply a modification of the VIP Project, the VIP EIR did
not evaluate impacts from a crude slate change. The existence of permits, absent CEQA review
of the proposed change, is not determinative.
The VIP CEQA documents do not discuss cost-advantaged North American crudes, such
as those in CBR Project DEIR Table 3-1. None of these crudes is evaluated, or even identified,
8

in the VIP EIR. Thus, the impacts of refining these crudes were in no way considered or
incorporated. Therefore, the CBR Project DEIR cannot rely on the VIP CEQA review to address
the impacts of refining any of them. Rather, the VIP EIR proposed to import heavy sour crudes
by ship. The crudes available by ship in 2002 are chemically and physically different from the
crudes available by rail in 2014, over a decade later. The oil markets have changed dramatically
due to the advent of fracking and the development of tar sands, all of which occurred long after
the VIP EIR analyses were performed.
There are many cost-advantaged, heavy high sulfur crudes that likely were the target of
the VIP analyses prepared in 2002, such as heavy sour crudes from Ecuador, Venezuela,
Colombia and Iraq, which were refined at the post-VIP Refinery. Fox IS/MND Comments,
Figure 1. These heavy sour crudes are distinguishable from the crudes that are currently the
target of the CBR Project, which are tar sands crudes and light sweet crudes with distinct
physical and chemical characteristics. DEIR, p. C.2-1. The crudes that are currently the target
of the CBR Project (DEIR, Table 3-1) were not available in the marketplace in 2002 when the
VIP CEQA analysis was performed and thus were not considered in prior CEQA analyses. The
differences between the crudes considered in the VIP EIR and those that would be imported by
the CBR Project are discussed in my July 2013 comments on the IS/MND.
There is no evidence that the VIP was designed to refine, and that the VIP CEQA review
addressed, the unique impacts of refining any of the cost-advantaged North American crudes
listed in DEIR Table 3-1. Further, the lynchpin of the VIP EIR, a new, bigger hydrogen plant to
allow refining of more heavy sour crude, may not be built as Valero has enough hydrogen to
meet its current needs. DEIR, p. 3-12. This could be due to the availability of hydrogen from
another source or a change in crude slate to lighter crudes that do not require more hydrogen
to refine.
Bakken and Bakken blends with tar sands crudes, for example, would fall into this class.
Further, the rail emissions assume a line haul one-way distance of 1,500 miles (DEIR, p. 4.1-22
and Appx. E.5, pdf 1197), which is consistent with Bakken crudes. There is no evidence in the
record that impacts from refining this lighter, sweeter crude were considered in the VIP EIR.
These impacts are discussed below in Comment I.B.
b. The CBR Project Is a New Project
The City did not treat the CBR Project as a modification of a previously permitted project
in the IS/MND, but rather as a new project. Furthermore, even the DEIR refers to the VIP as a
“previous” project. DEIR at 1-4. The characterization of the CBR Project as a modification of
the VIP Project in the DEIR for baseline purposes improperly characterizes the projects and
causes the CBR Project DEIR to underestimate or ignore real environmental impacts.
9

c. The Regulatory Framework Has Changed, Requiring Additional CEQA Review
Even if one hypothetically assumed that the VIP EIR evaluated the crude slate switch
facilitated by the CBR Project, the regulatory and informational framework within which the
CBR Project would be developed has changed dramatically, rendering the 2002 analysis
obsolete. The City certified the VIP project EIR and approved the VIP project in April 2003. It
later certified a VIP EIR addendum in July 2008. DEIR, p. 3-12. The Addendum incorporated a
flue gas change related to the Main Stack Scrubber and added an analysis of greenhouse gas
emissions. These changes do not affect any of the issues discussed here. 8
When the VIP CEQA analysis was performed, none of the cost-advantaged crudes listed
in Table 3-1 were in the marketplace. In response to ESA questions, for example, Valero
responded that the CBR Project “was implemented to take advantage of land-locked North
American crudes that have recently become available.” Valero 2013, 9 p. 1 (emphasis added).
As discussed earlier, these crudes are notably different from the current crude slate, in ways that
are much broader than just sulfur content and weight. Thus, none of the impacts of refining
these physically and chemically distinct crudes could have been anticipated and evaluated in
2002 when the VIP CEQA analysis was performed. Further, as explained in my comments on
the IS/MND, the regulatory framework has significantly changed, requiring additional CEQA
review even if the Project were a modification of a project that had previously undergone CEQA
review. Fox IS/MND Comments, pp. 33-34.
Since the VIP FEIR was certified in 2003, new scientific evidence about the potential
adverse impacts of air pollutants has become available, and in response, new guidance has been
published and several federal and state ambient air quality standards have been revised. These
include:
•

The 8-hour state ozone standard was approved by the California Air Resources Board
(CARB) on April 28, 2005 and became effective on May 17, 2006;

•

The U.S. Environmental Protection Agency (EPA) lowered the 24-hour PM2.5
(particulate matter equal to or smaller than 2.5 micrometers) standard from 65 µg/m3
to 35 µg/m3 in 2006. EPA designated the Bay Area as nonattainment of this PM2.5
standard on October 8, 2009;

•

On June 2, 2010, the EPA established a new 1-hour SO2 (sulfur dioxide) standard,
effective August 23, 2010;

8

Valero Improvement Project, Addendum to VIP EIR, June 2008, Available at:
http://www.ci.benicia.ca.us/vertical/sites/%7B3436CBED-6A58-4FEF-BFDF5F9331215932%7D/uploads/%7B5A35F17D-5E23-404C-8032-6597BE84B5F9%7D.PDF.
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Valero Responses to: Valero Crude by Rail Project Data Request Number 2, April 2, 2013.
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•

The EPA promulgated a new 1-hour NO2 (nitrogen dioxide) standard of 0.1 ppm,
effective January 22, 2010;

•

The EPA issued the greenhouse gas tailoring rule in May 2010, which requires
controls of GHG emissions not contemplated in the VIP FEIR or the 2008
Addendum;

•

The CARB has identified lead and vinyl chloride as “toxic air contaminants” with no
threshold level of exposure below which there are no adverse health effects
determined;

•

The EPA issued a final rule for a national lead standard, rolling 3-month average, on
October 15, 2008. The Project would increase lead emissions. Fox IS/MND
Comments, p. 1, 20;

•

Various BAAQMD regulations, including Regulation 2-2 (adopted December 19,
2012); and

•

BAAQMD is currently developing a regional refinery regulation that could require
additional emission controls.

B. Light Sweet Crudes
Light sweet crudes such as Bakken could be imported by rail and could result in an
increase in ROG and TAC emissions from storage tanks, pumps, compressors, valves, and
connectors that were not considered in the IS/MND. Fox IS/MND Comments, pp. 11, 25-28.
The CBR Project DEIR concedes that “[o]nce the Project is constructed and operational, Valero
may well purchase large amounts of light sweet North American crudes. In fact, this is Valero’s
stated plan.” DEIR, p. C.2-1. Elsewhere, the DEIR notes that “[o]nce the Project is complete,
Valero plans to obtain North American crudes that are, on average, lighter and sweeter than
Valero’s current feedstocks. According to Valero, the North American crudes will be ‘Alaskan
North Slope (ANS) look-alikes or sweeter’ (Valero, 2013).” DEIR, p. 3-24. The closest and
most cost advantaged of light sweet North American crudes listed in Table 3-1 that could be
blended to be an ANS look-alike is Bakken crude.
An ANS look-alike crude, for example, could be created by blending 55% Bakken and
45% Western Canadian Select at a cost potentially far less than the ANS market price. The
resulting mix has the same API gravity and slightly higher sulfur than ANS, and virtually
identical distillation yields. 10 Both of these crudes are listed as available North American crudes
in the DEIR. DEIR, Table 3-1. See also DEIR, pp. K-16/17. Alternatively, some of the lighter
crudes, such as Bakken, could be fed directly to refining units, such as the fluid catalytic
cracking unit (FCCU), eliminating the need for blending. Thus, the DEIR must evaluate the
10
John R. Auers and John Mayes, North American Production Boom Pushes Crude Blending, Oil & Gas Journal,
May 6, 2013, Available at: http://www.ogj.com/articles/print/volume-111/issue-5/processing/north-americanproduction-boom-pushes.html.
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impacts of importing by rail and processing both Bakken and tar sands crudes, which span the
range of likely impacts.
1. Bakken Crudes Have Properties That Will Result in Significant Impacts Not
Evaluated in the DEIR
The DEIR makes the same arguments as to weight and sulfur content as previously made
with respect to heavy sour crudes. The DEIR asserts that refining 70,000 bbl/day of light sweet
crude would not cause an increase in ROG emissions because: “(a) Valero must blend crude
feedstocks to a narrow range of weight and sulfur content before processing them, and (b)
therefore, the average weight and sulfur content of crudes delivered to the Refinery will remain
the same. In other words, any deliveries of light North American crudes by rail would simply
replace the delivery of other light crudes by ship.” DEIR, p. C.2-1. This is wrong for two
principal reasons.
First, this is wrong because most of the ROG and TACs are emitted before the crudes are
blended, from the rail cars, unloading, pipeline fugitive components (valves, pumps, connectors),
and crude storage tanks. According to the Project description, two unit trains, each potentially
carrying Bakken crude oil, would be unloading within a 24-hour period. DEIR, p. 3-22. This
would result in an increase in daily ROG and TAC emissions, regardless of blending
downstream to meet ANS-lookalike quality.
Second, this is wrong because all light sweet crudes are not created equal. The average
weight (API gravity) and amount of sulfur in light sweet crudes do not determine the amount of
ROG and TACs that will be emitted from Refinery tanks, pumps, compressors, valves, and
connectors. The DEIR is correct when it asserts that “there is no relationship between the weight
of a particular crude oil and the amount of fugitive emissions released from equipment
containing that crude oil.” DEIR, p. C.2-1. See also Figure 1.
The amount of ROG and TAC emissions is determined by the “volatility” of the crude
and the concentration of TACs within the crude, not by its weight or sulfur content. The
volatility can vary widely for “light sweet crudes,” independent of weight and sulfur content.
Processing in the oil fields, in particular, significantly affects volatility of shipped crudes, as
discussed below. Bakken crudes, which are likely to be imported by the CBR Project, have
uniquely elevated volatility, which has led to many spectacular accidents, such as those that
occurred at Lac-Mégantic 11; Casselton, North Dakota 12; Alabama 13; and more recently,
Lynchburg, Virginia. 14

11

NTSB, Safety Recommendation In reply refer to: R-14-4 through -6; January 21, 2014. Available at:
http://www.ntsb.gov/doclib/recletters/2014/R-14-004-006.pdf.
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Volatility is measured in pounds per square inch (psi) and is typically reported as Reid
Vapor Pressure (RVP). 15 Vapor pressure is an indirect measure of the evaporation rate of
volatile compounds in the crude oil, with higher vapor pressures indicating greater losses from
evaporation. The DEIR neglected to disclose the well-known relationship between the vapor
pressure of a crude and the amount of emissions released from equipment containing the crude, 16
which is incorporated into the EPA TANK 4.0.9d model, universally used to estimate ROG and
TAC emissions from tanks, including in the DEIR for this Project.
The CBR Project would facilitate the import of Bakken crudes, which have uniquely
elevated vapor pressures compared to the light sweet crudes they would replace. As discussed
elsewhere in these comments, most of the imported crude that would be replaced is Alaska North
Slope (ANS) crude (API gravity = 31.6o, S = 0.96%) and similar or heavier foreign imports. The
ANS crude has a Reid Vapor Pressure (RVP) of 6.3 psi. 17 Most foreign imports have an even
lower RVP. In comparison, Bakken crudes (API gravity = 38-40o, S = 0.2%), the most likely
replacement, have a RVP of up to 15.5 psi. 18 Thus, replacing ANS and foreign imports with
Bakken would increase ROG and TAC emissions from tanks and fugitive sources by up to a
factor of 2.5. The TAC emissions would increase even more as the concentration of TACs in the
Table 3-1 crudes are much higher than in the current crude slate.
The volatility and TAC speciation information required to evaluate this crude switch,
from ANS, to an ANS-look alike based on a Bakken blend, is completely absent from the DEIR.
Vapor pressure and crude TAC speciation information are not confidential and are routinely
12

NTSB, Preliminary Report; DCA14MR004, 2014. Available at:
https://www.ntsb.gov/doclib/reports/2014/Casselton_ND_Preliminary.pdf.
13

Karlamangla, Soumya, “Train in Alabama oil spill was carrying 2.7 million gallons of crude.” Los Angeles Times,
http://articles.latimes.com/2013/nov/09/nation/la-na-nn-train-crash-alabama-oil-20131109, November 9, 2013.
14

Los Angeles Times, May 1 2014, http://www.latimes.com/nation/nationnow/la-na-nn-ntsb-investigation-fierycrude-oil-train-derailment-virginia-20140501-story.html.
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Measured by American Society for Testing and Materials Method ASTM D323-08, Standard Test Method for
Vapor Pressure of Petroleum Products (Reid Method) is used to determine the vapor pressure at 100 F with initial
boiling point above 32 F.
16

See AP-42, Section 7.1: Organic Liquid Storage Tanks.
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ExxonMobil Refining and Supply Company, ANS11U, Available at:
http://www.exxonmobil.com/crudeoil/about_crudes_ans.aspx and
http://www.exxonmobil.com/crudeoil/download/ans11u.pdf.
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Classification and Hazard Communication Provisions for Crude Oil – Bakken Crude Oil Data, June 13, 2014,
Available at: http://www.unece.org/fileadmin/DAM/trans/doc/2014/dgac10c3/UN-SCETDG-45-INF26e.pdf;
Dangerous Goods Transport Consulting, Inc., A Survey of Bakken Crude Oil Characteristics Assembled for the U.S.
Department of Transportation, Submitted by American Fuel & Petrochemical Manufacturers, May 14, 2014, pp. 5,
19, Available for download from: https://www.afpm.org;
North Dakota Petroleum Council, Bakken Crude Quality Assurance Study, Available at:
http://www.ndoil.org/image/cache/Summary_2.pdf;
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included in public documents to support tank and fugitive emission calculations. Further, crude
assay data is widely reported. 19 See, for example, the Tesoro Vancouver Application. 20
The DEIR offers irrelevant information to support its theory, arguing that “the amount of
fugitive emissions from a piece of equipment is a function of the mechanical integrity of the
equipment and the pressure applied to its contents. The weight of the crude oil is not a factor.”
DEIR, p. C.2-2. While this is partially correct, in that the design of the equipment and the
pressure exerted by the contained crude oil on this design are important factors that determine
the amount of emissions during routine operations, it fails to acknowledge other key factors such
as RVP and TAC concentrations in the crude discussed above. The DEIR must evaluate the
foreseeable scenarios of both light sweet crude, including Bakken, and heavy sour crude,
including tar sands.
The foreseeable switch from ANS and other current components of Valero’s crude slate
to a Bakken crude or a Bakken-tar sands mix, included in DEIR Table 3-1, is a feedstock change
that should have been explicitly identified and evaluated in the DEIR. These new crudes are
chemically and physically different from the current crude slate and the crude slate evaluated in
the VIP EIR in ways that are not captured by exclusive consideration of crude slate sulfur
content and API gravity. These differences will result in significant impacts not evaluated or
disclosed in the CBR Project DEIR.
Bakken crudes have unique chemical and physical characteristics that distinguish them
from currently refined crudes and which would result in significant environmental impacts not
identified in the DEIR, including significant risk of upset, air quality, odor, and public health
impacts. These unique characteristics include high volatility, flammability, 21 and elevated
concentrations of TACs and ROG.
The amount of TACs and ROG released from storage tanks and fugitive components
depends upon the vapor pressure of the crude oil. Bakken crude oils are the most volatile of the

19

Jeff Thompson, Public Crude Assay Websites, February 24, 2011. http://www.coqa-inc.org/docs/defaultsource/meeting-presentations/20110224_Thompson_Jeff.pdf.
20

Tesoro Savage, Application for Site Certification Agreement (Vancouver Application), vol. 1, August 29, 2013,
Available at: http://www.efsec.wa.gov/Tesoro%20Savage/Application/EFSEC%20201301%20Volume%20I/EFSEC%202013-01%20-%20Compiled%20PDF%20Volume%20I.pdf and vol. 2, Available
at: http://www.efsec.wa.gov/Tesoro%20Savage/Application/EFSEC%202013-01%20Volume%20II%20%20Appendices/EFSEC%202013-01%20Compiled%20Volume%20II.pdf.
21

Flammable crude oils will ignite when they are mixed with air in certain concentration ranges. The lowest
temperature at which they produce sufficient vapor to support combustion is called the “flash point”.
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crudes listed in DEIR Table 3-1. Crude oil data collected by Capline Pipeline, which tested
crudes from 86 locations world-wide for vapor pressure, found the following: 22
“[l]ight, sweet oil from the Bakken Shale had a far higher vapor pressure – making it
much more likely to throw off combustible gases – than crude from dozens of other
locations… According to the data, oil from North Dakota and the Eagle Ford Shale in
Texas had vapor-pressure readings of over 8 pounds per square inch, although Bakken
readings reached as high as 9.7 PSI. U.S. refiner Tesoro Corp., a major transporter of
Bakken crude to the West Coast, said it regularly has received oil from North Dakota
with even more volatile pressure readings – up to 12 PSI. By comparison, Louisiana
Light Sweet from the Gulf of Mexico, had vapor pressure of 3.33 PSI, according to the
Capline data.”
This data, summarized in Figure 1, shows that “light” crude oils vary substantially in
vapor pressure and thus would have a wide range of environmental impacts when stored and
transported. The more volatile the crude, the higher the ROG, TACs, and methane (a potent
greenhouse gas) emissions, the higher the flammability, and the greater the potential
consequences in the event of an accident. Thus, the DEIR’s assertions that there will be no
increase in ROG and TACs as lights will replace lights is simply inaccurate.
Figure 2: Volatility (psi) of Some Commonly Refined Crude Oils

Source: Wall Street Journal, February 23, 2014
22

Russell Gold, Analysis of Crude From North Dakota Raises Further Questions About Rail Transportation, Wall
Street Journal, February 23, 2014.
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Other data, summarized by American Fuel & Petrochemical Manufacturers 23 indicate
that the RVP of Bakken crude oil can be substantially higher than the value reported based on
Capline Pipeline data. A study of Bakken crudes involved in the Lac-Mégantic accident by the
Transportation Safety Board of Canada (TSBC) 24 concluded that the volatility and flammability
of Bakken crudes were more similar to gasoline than to crude oil, distinguishing Bakken crudes
from conventional crude oils.
Figure 3

Source: Dangerous Goods Transport Consulting, Inc., 2014

Bakken and other light crude oils taken straight from the well typically contain large
amounts of natural gas liquids (NGLs), known as light ends or condensate. 25 These include C2
to C5 hydrocarbons: methane, propane, butane, ethane, and pentane. These are the components
most likely to volatilize, burn, or explode in an accident. These light ends have the effect of
increasing a crude’s vapor pressure, lowering its flash point and lowering its initial boiling point,
all of which result in increased environmental risks. These are called “live” crude oils. The high
concentration of light ends makes them highly flammable, more likely to form fire balls and
23

Dangerous Goods Transport Consulting, Inc., 2014, North Dakota Petroleum Council.

24

Transportation Safety Board of Canada, TSB Laboratory Report LP148/2013 (TSBC 2013), Available at:
http://www.bst-tsb.gc.ca/eng/lab/rail/2013/lp1482013/LP1482013.asp.
25

Dangerous Goods Transport Consulting, Inc., 2014,
https://www.afpm.org/WorkArea/DownloadAsset.aspx?id=4229.
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boiling liquid expanding vapor explosions (BLEVES) in accidents. The failure to recognize this
resulted in a significant underestimate of ROG and TAC emissions and hazards in the CBR
Project DEIR.
In most petroleum-producing regions, light ends are removed before they are shipped
using a stabilizer—a tall, cylindrical tower that uses heat to separate the light ends, which are
then condensed and sent to a fractionator for processing. Crude stabilizers and NGL pipelines to
send the recovered NGLs to market are ubiquitous in oil fields that produce light crude oils as
crude pipeline specifications set pressure limits that force stripping of the NGLs. However, in
the Bakken fields, this infrastructure is rare and most Bakken crude that is shipped by rail is
shipped live. This distinguishes it from other light crudes, which are shipped dry, e.g., Eagle
Ford crudes in Texas, where oil field infrastructure exists to process it and most of it is shipped
by pipeline, which requires that NGLs be stripped. 26
Other crudes that Bakken would replace, such as ANS, are hard to ignite because they do
not have as much combustible light ends. Most light crudes, including the imported foreign
crudes currently processed, are stabilized. These stabilized crudes will not actively boil at
ambient temperature and can be more safely shipped, stored, and refined. Thus, while “light”
crude may replace other types of “light” crude, there are major differences in composition that
affect environmental impacts. The CBR Project DEIR does not impose any condition(s) that
require that NGLs be removed from received crudes to mitigate these impacts. Thus, analyses
must assume that they will be present.
In addition, Bakken crudes, when blended with heavy crudes to meet crude slate
requirements, have resulted in many refinery operating issues, which increase emissions. These
include fouling of the cold preheat train; desalter upsets; and fouling of hot preheater exchangers
and furnaces; as well as corrosion. 27 These operating problems increase emissions. These
operating problems and attendant emission increases were not disclosed in the CBR
Project DEIR.
2. Crude Slate Impacts Are Not Part of the Baseline
The DEIR next asserts that “[e]ven if VOC emissions were to increase based on Valero’s
purchase of light North American crudes, any such emissions increases would properly be
considered part of the baseline because the baseline includes the full scope of operations allowed
under existing permits that were issued based upon prior CEQA review.” DEIR, p. C.2-1.
26

‘Degassing’ North Dakota Crude Oil Before Shipping Among Safety Ideas, Insurance Journal, May 14, 2014,
Available at: http://www.insurancejournal.com/news/national/2014/05/14/329095.htm.
27

Innovative Solutions for Processing Shale Oils, Hydrocarbon Processing, 7/10/2013,
http://www.hydrocarbonprocessing.com/Article/3223989/Innovative-solutions-for-processing-shale-oils.html.
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Elsewhere, the DEIR asserts, “Finally, even if one assumed that Valero will purchase
70,000 barrels per day of light sweet North American crude, and the crudes delivered and
processed became substantially lighter, any resulting increase in emissions would be within the
baseline for operational air quality impact.” This is supported by citing the same suite of CEQA
cases relied on for the parallel argument with respect to heavy sour crudes discussed above.
DEIR, p. C.2-2. The response to this argument around heavy sour crudes applies equally here
and is incorporated by reference.
The baseline argument for light sweet crudes goes a step further than for heavy sour
crudes, arguing that “Valero holds permits for all of the Refinery’s process equipment… The
City and the BAAQMD issued these permits based on the environmental impact report (EIR) for
the Valero Improvement Project (VIP) prepared and certified by the City in 2003. The baseline
includes the full scope of operations allowed under these permits. In particular, the baseline
includes the permitted operation of the Refinery’s eight crude oil storage tanks (storage tanks
S-57 through S-62, S-1047, and S-1048). In connection with the VIP, the BAAQMD issued
permits based on the City’s EIR.” DEIR, p. C.2-3.
This mischaracterizes the VIP EIR and the permits for the subject tanks. The VIP EIR
evaluated only the two new storage tanks (VIP DEIR, p. 3-51) and the increase in ROG
emissions from several other unidentified tanks up to a 5 ton/year increase in ROG relative to a
3-year baseline, based on a vapor pressure of 5 psi. 28 VIP DEIR, Table 4.2-9. The CBR Project
would facilitate an additional increase in ROG and TAC emissions from these tanks over the
same 3-year baseline, due to an increase in the vapor pressure of the stored crude oils and higher
amounts of TACs in the rail-imported crudes. Thus, the VIP EIR did not evaluate the full scope
of the ROG and TAC emissions that would occur as a result of the CBR Project.
In addition, the VIP EIR analyzed the TAC emissions from these tanks. These emissions
were based on a speciation profile that assumes far less toxic air contaminants than would be
present in the crudes listed in the CBR Project. DEIR Table 3-1. For example, the VIP EIR
calculations assumed that benzene would be present in the crudes stored in new Tanks 1707 and
1708 at 0.009 weight percent (wt.%). 29 The benzene content of the suite of tar sands crudes
listed in DEIR Table 3-1 are substantially higher than 0.009 wt.%, ranging from 0.02 wt.% to

28

The BAAQMD Permit Handbook in Chapter 3.1 refers to U.S. EPA’s AP-42 guidelines, Chapter 5.2, in which a
default RVP for crude oil is listed as 5 psi, though it is noted that RVP of crude oils can range from less than 1 up to
10 psi. See: http://hank.baaqmd.gov/pmt/handbook/rev02/PH_00_05_03_01.pdf and
http://www.epa.gov/ttnchie1/ap42/.
29
The benzene concentration assumed in the storage tanks is calculated from post-VIP ROG emissions of 193 ton/yr
(VIP DEIR, Table 4.2-9) and the post-VIP benzene emissions of 33.93 lb/yr (VIP DEIR, Table 4.7-6) as:
100x[33.93 lb/yr/(193 ton/yr)(2000 lb/ton)] = 0.009 wt%.
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0.81 wt.%, 30 or over 2 to 90 times higher. Similarly, Material Safety Data Sheets (MSDSs)
submitted by others seeking to import similar cost-advantaged North American crudes, including
Bakken, indicate benzene concentrations up to 7 wt.%, 31 with Bakken crudes generally having
the highest concentrations of benzene among all those evaluated. Benzene is a known human
carcinogen. Human exposure to benzene has been associated with a range of acute and longterm adverse health effects and diseases, including cancer and adverse hematological,
reproductive and development effects. 32
The CBR Project DEIR incorrectly asserts that “even if the Project were to cause an
increase in ROG emissions from storage tanks, any such increase would be considered part of the
baseline conditions.” DEIR, p. C.2-3. The CEQA baseline is not determined by permit
conditions, but rather by actual conditions. The full scope of tank operations, i.e., storing crude
oils that have much higher vapor pressures and concentrations of TACs than existed in the
market place at the time of the 2002 VIP CEQA review, were never subject to CEQA review and
must be evaluated in the instant case.
II.

THE DEIR UNDERESTIMATED ROG EMISSIONS

The DEIR estimated that the Project would result in a net decrease in ROG emissions of
1.61 ton/yr, as summarized in Table 1. DEIR, Table 4.1-5.
Table 1: Annual and Daily Net Operational ROG Emissions

Source
Unloading Rack & Pipeline Fugitive Components
Locomotives
Marine Vessels (Displaced Baseline)
Total Net Emissions

ROG*
(ton/yr)
1.88
1.70
-5.18
-1.61

ROG**
(lb/day)
10.30
9.32
-28.38
-8.77

* Source: DEIR Table 4.1-5
** Calculated as (ton/year)(2000 lbs/ton)/(365 days/year)
30

www.crudemonitor.ca. Concentrations reported in volume % (v/v) in this source were converted to weight % by
dividing by the ratio of compound density in kg/m3 at 25 C (benzene =876.5 kg/m3) to crude oil density in kg/m3,
based on the most recent sample, as of June 27, 2014.
31

TSBC 2013; Tesoro Savage, Application for Site Certification Agreement, vol. 2, Appendix G: Material Safety
Data Sheets for Enbridge Bakken (n-hexane = 11%); sour heavy crude oil (benzene = 7%; toluene = 7%;
ethylbenzene = 7%; xylene = 7%); sweet heavy crude oil (toluene = 7%); light sweet crude oil (benzene = 7%;
toluene = 7%; ethylbenzene = 7%; xylene = 7%), August 29, 2013, Available at:
http://www.efsec.wa.gov/Tesoro%20Savage/Application/EFSEC%202013-01%20Volume%20II%20%20Appendices/EFSEC%202013-01%20Compiled%20Volume%20II.pdf.
32

CARB, Report to the Scientific Review Panel on Benzene, Prepared by the Staffs of The Air Resources Board and
The Department of Health Services, November 27, 1984, Available at:
http://www.arb.ca.gov/toxics/id/summary/benzene.pdf; Chronic Toxicity Summary: Benzene, Available at:
http://www.oehha.org/air/chronic_rels/pdf/71432.pdf; World Health Organization, Exposure to Benzene: A Major
Public Health Concern, Available at: http://www.who.int/ipcs/features/benzene.pdf.
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The DEIR underestimated ROG emissions as it excluded many sources of ROG
emissions from the Project, discussed below. The increase in ROG emissions is significant
when these omissions are cured.
A. Decrease In Ship Emissions Are Not Real Or Enforceable
The ROG emissions in Table 1 assume marine vessel emissions would be reduced by
5.18 ton/yr, by eliminating 73 vessel trips (70,000 bbl/day x 365 day/350,000 bbl/vessel). DEIR,
p. 4.1-16. The DEIR asserts that “[c]rude oil delivered to the Refinery by tank car would not
displace crude oil delivered to the Refinery by pipeline.” DEIR, p. ES-3, 1-1.
However, it is well known that San Joaquin Valley crude oil production is declining. 33
The nearby Shell Oil Refinery in Martinez, for example, recently increased crude storage
capacity to substitute imported crude oil by marine vessel “for diminishing San Joaquin Valley
crude by pipeline.” DEIR, Table 5-1. ESA expressed concern that ship deliveries could increase
in the future to replace diminishing supplies of crude oil available by pipeline. Valero 2013,
Data Request No. 2, Item 1. 34 Further, the BAAQMD Statement of Basis for the VIP Project
states: “Valero anticipates the possibility that crude may no longer be brought in by pipeline.
This could result from a problem with the pipeline, or a change in the cost of crude that makes
pipeline supply no longer economical.” 35 Thus, it is entirely possible, especially in the absence
of any enforceable conditions of approval, that the Project would not decrease marine deliveries
to the extent claimed in the DEIR.
The DEIR must be modified to include clearly stated and enforceable provisions to assure
that any increase in ROG and TAC emissions from importing crude by rail rather than by marine
vessel or pipeline are fully offset by reductions in ship emissions and that the reductions are
achieved in practice. These conditions should include requirements to test, record, and report to
the City the RVP of all crude oil delivered by ship, rail, and pipeline and source testing of
representative ship and locomotive emissions to assure the reductions are achieved.
B. Storage Tanks ROG and TAC Emissions Were Omitted
The DEIR did not adequately quantify emissions from the tanks that would store the
crude oil delivered by rail. The emissions from floating-roof tanks include: tank breathing losses
33

California Energy Commission, Margaret Sheridan, California Crude Oil Production and Imports, April 2006,
Available at: http://www.energy.ca.gov/2006publications/CEC-600-2006-006/CEC-600-2006-006.PDF.
34

Valero Responses to: Valero Crude by Rail Project Data Request Number 2, April 2, 2013.

35

http://www.baaqmd.gov/~/media/Files/Engineering/Title%20V%20Permits/B2626/B2626_201005_renewal_03.ashx?la=en.
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(the sum of rim seal losses, withdrawal losses, deck fitting losses, and deck seam losses
estimated by the EPA model TANKS 4.0.9d) and roof landing losses.
1. Significant Tank Breathing Losses Were Omitted
Tank breathing losses are estimated using the EPA model: TANKS 4.0.9d. The CBR
Project DEIR did not include any emissions from the tanks that would store the rail-imported
crude.
The CBR Project DEIR describes the Project as replacing 70,000 bbl/day of crude oil
delivered by ship with 70,000 bbl/day of crude oil delivered by train. The CBR Project DEIR
fails to consider what happens to the crude oil after it is transferred from the rail cars through a
new pipeline. DEIR, Sec. 3.2. It simply states that the contents of each tank car will be pumped
“into storage tankage located in the Refinery’s crude oil storage tank field.” DEIR, p. 3-20. This
crude oil will be stored in existing storage tanks. As the imported crude oil will have a higher
vapor pressure than current crude oils stored in these tanks, ROG and TAC emissions from the
tanks will increase. The VIP EIR did not evaluate these emission increases. The CBR Project
DEIR also does not include these ROG and TAC emissions.
The Project described in the IS/MND included transferring crude oil from rail cars into
existing external floating roof tank 1776. This required changing the service of this tank from jet
fuel and other refinery products to crude oil. The ROG emissions were estimated with the EPA
TANKS 4.0.9d model for a throughput of 70,000 bbl/day and a crude oil RVP of 9.4 psi. The
resulting ROG emissions were 39.3 lb/day and 7.18 ton/yr. The net ROG emission increase,
relative to December 2009 through November 2012 baseline, was 23.7 lb/day and 4.33 ton/yr.
DEIR, Appx. E.3 (2/13 Application, Table 3-2). The supporting calculations for these emission
increases (in Appendix B to the February 2013 Application, provided in DEIR, Appx. E.3,
Attachments B-1 and B-2) were withheld from the DEIR as confidential business
information (CBI).
The Project was modified in November 2013 to replace Tank 1776 with Tanks 1701
through 1708 (S-57 through S-62). These are existing external floating roof tanks that are
currently permitted to store crude oil and have historically stored crude oil delivered by both ship
and pipeline. DEIR, Appx. E.4 (11/13 Application, p. 6). Thus, the baseline emissions from
these tanks include both San Joaquin Valley crudes and ANS and other ship-imported crudes.
These tanks are not in the Title V permit for the Valero Refinery, but rather in the Title V Permit
for NuStar Logistics, L.P., Facility B5574. The November 2013 Application incorrectly asserts
that these tanks are neither altered nor modified sources and thus are not subject to Authority to
Construct and New Source Review requirements for the CBR Project. DEIR, Appx. E.4 (11/13
Application, p. 7). The November 2013 Application at p. 7 (DEIR, Appx. E.4) asserts:
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“Changes in material stored. The tanks are currently permitted to store crude oil received
by marine vessels and pipeline. With the implementation of this project, the tanks will
continue to store crude oil. The crude oil will be received from rail cars, as well as from
marine vessels and pipeline. Tanks 1701 through 1706 have historically stored crude oil
delivered by ships and pipeline. Tanks 1707 and 1708 were recently constructed and were
permitted under NSR to store crude oil. These tanks currently comply with all the
requirements in Regulation 8, Rule 5, and associated permit conditions.”
Similarly, the DEIR argues (DEIR, p. 4.1-17):
“Nor would the Project cause any emissions increases from storage tanks. Currently, the
Refinery stores crude oil delivered by ship and pipeline in eight existing storage tanks
numbered 1701 through 1708. Crude oil delivered by rail would be stored in the same
tanks. The tanks would not be modified, and would continue to be subject to the same
throughput limit and other permit conditions.”
Thus, the DEIR does not include any ROG or TAC emissions from these tanks.
However, this assertion is invalid, as explained above. The basis of this argument is that “Valero
must blend crude feedstocks to a narrow range of weight and sulfur content before they can be
processed into marketable products. Because the crude oil blends cannot become significantly
heavier or lighter, nor contain significantly more sulfur, there would be no increase in processing
emissions.” DEIR, p. 4.1.17. This is immaterial as to ROG and TAC emissions because they do
not depend on weight and sulfur content of the crude, but rather on vapor pressure and TAC
speciation of the crude. These are not related to the gravity or sulfur content of the crude oil.
The ROG and TAC emissions from the receiving storage tanks would increase if
70,000 bbl/day of ship-imported or pipeline-imported crude were replaced with 70,000 bbl/day
of rail-imported crude. The DEIR is deficient for failing to include any estimate of these
emission increases and for withholding all information required to estimate these emissions,
information that is never classified as CBI in public documents—vapor pressures, tank
characteristics, baseline emissions, etc.
An approximate estimate of the increase in daily ROG emissions can be made from the
previously reported daily ROG emissions for Tank 1776. The IS/MND estimated daily ROG
emissions of 39.3 lb/day for a 70,000 bbl/day throughput of crude with an RVP of 9.4 psi. The
RVP of the baseline crude in the seven storage tanks that would be used is unknown. However,
the DEIR indicates that it is either San Joaquin Valley crude (pipeline) or Alaska North Slope
lookalikes.
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First, assuming the baseline crude has an RVP equal to that for Alaska North Slope
crude, or 6.3 psi, 36 the baseline ROG emissions for 70,000 bbl/day would be 26.3 lb/day. 37 The
increase in ROG emissions, from storing 70,000 bbl/day of Bakken crude in the same tank(s),
assuming the reported upper-bound vapor pressure for Bakken crude (15.5 psi) 38 would be
64.8 lb/day.39 Thus, the net increase in ROG emissions from replacing 70,000 bbl/day of shipimported ANS with 70,000 bbl/day of rail-imported Bakken is 38.5 lb/day (64.8 - 26.3 = 38.5).
The corresponding net increase in annual emissions would be 7.0 ton/year 40 if all of the railimported crude were Bakken. This is a reasonably foreseeable scenario as crudes required to
blend 100% Bakken to an ANS-lookalike crude could be imported by marine vessel
Second, assuming the baseline crude has an RVP equal to that of San Joaquin Valley
crude or other similar heavy sour crudes, 0.04 psi, 41 the baseline ROG emissions for 70,000
bbl/day would be 0.2 lb/day. 42 As detailed above, the increase in ROG emissions, from storing
70,000 bbl/day of Bakken crude in the same tank(s), assuming the reported upper-bound vapor
pressure for Bakken crude (15.5 psi) 43 would be 64.8 lb/day.44 Thus, the net increase in ROG
emissions from replacing 70,000 bbl/day of pipeline-imported San Joaquin Valley or other
similar heavy sour crudes with 70,000 bbl/day of rail-imported Bakken is 64.6 lb/day (64.8 - 0.2
= 64.6). The corresponding net increase in annual emissions would be 11.8 ton/year if all of the
rail-imported crude were Bakken. This is a reasonably foreseeable scenario as crudes required to
blend 100% Bakken to an ANS-lookalike could be imported by marine vessel.
The resulting daily net increase in ROG emissions for a San Joaquin Valley or other
similar heavy crude baseline, but otherwise assuming all of the CBR Project DEIR’s emissions,
is 56 lb/day, as shown in Table 2. This increase in ROG emissions is significant, as it exceeds

36

ExxonMobil Refining and Supply Company, ANS11U, Available at:
http://www.exxonmobil.com/crudeoil/about_crudes_ans.aspx and
http://www.exxonmobil.com/crudeoil/download/ans11u.pdf.
37

Baseline ROG emissions from storage of 70,000 bbl/day of ANS in one or more of existing tanks 1701 - 1708 =
(39.3 lb/day) (6.3 psi/9.4 psi) = 26.3 lb/day.

38

Classification and Hazard Communication Provisions for Crude Oil – Bakken Crude Oil Data, June 13, 2014.

39

Increase in POC emissions from storing 70,000 bbl/day of Bakken crude in one or more of existing tanks 17011708 = (39.3 lb/day)(15.5 psi/9.4 psi) = 64.8 lb/day.
40

Increase in annual emissions = (38.5 lb/day)(365 days/year)/(2000 lb/ton) = 7.02 ton/yr.

41

Emission Calculation Protocol for Oil Production Tanks, September 1, 2000.

42

Baseline ROG emissions from storage of 70,000 bbl/day of ANS in one or more of existing tanks 1701 - 1708 =
(39.3 lb/day) (0.04 psi/9.4 psi) = 0.17 lb/day.

43

Classification and Hazard Communication Provisions for Crude Oil – Bakken Crude Oil Data, June 13, 2014.

44

Increase in ROG emissions from storing 70,000 bbl/day of Bakken crude in one or more of existing tanks 1701 1708 = (39.3 lb/day)(15.5 psi/9.4 psi) = 64.8 lb/day.
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the BAAQMD CEQA significance threshold 45 of 54 lb/day and triggers New Source Review
thresholds that require Best Available Control Technology. This is a significant impact that was
not disclosed in the DEIR. The total Project increase would be even greater than the emissions
in Table 2, which do not include ROG increases from other omitted sources, discussed below.
Table 2: Revised Annual and Daily Net Operational ROG Emissions
San Joaquin Valley Crude Baseline

ROG
ROG
(ton/year) (lb/day)
Source
Unloading Rack & Pipeline Fugitive Components
1.88
10.30
Locomotives
1.70
9.32
Storage Tank (SJV Crude Baseline)
11.79
64.60
Marine Vessels (Displaced Baseline)
-5.18
-28.38
Total Net Emissions
10.19
55.83
BAAQMD CEQA Significance Threshold
10
54
Significant?
YES
YES
The increase in ROG emissions in Table 2 would be accompanied by an increase in TAC
emissions, which are estimated by multiplying the ROG emission increase by the weight percent
of each TAC in the ROG emissions (i.e., the TAC speciation profile). The contribution of TAC
emissions from these tanks were not included in the DEIR's health risk assessment, which only
evaluated diesel particulate matter and PM2.5.
Because the Project would result in significant ROG emissions, the lead agency is
required to examine the impact of the increase in localized ROG emissions on ambient air
quality and the local community and identify mitigation that is capable of reducing or
eliminating these impacts to below a level of significance. To mitigate the Project’s significant
ROG emissions, the City should consider feasible mitigation measures such as the use of zeroleak fugitive components; use of geodesic domes on external floating roof tanks, which are
commonly used on tanks that store RVP 11 crude oils; cable-suspended, full-contact floating
roofs; and the use geodesic domes on the existing fixed roof tanks. 46

45

BAAQMD Proposed Air Quality CEQA Thresholds of Significance, May 3, 2010, Available at:
http://www.baaqmd.gov/~/media/Files/Planning%20and%20Research/CEQA/Summary_Table_Proposed_BAAQM
D_CEQA_Thresholds_May_3_2010.ashx?la=en.
46

See, e.g., Phillips 66 Los Angeles Refinery Carson Plant – Crude Oil Storage Capacity Project, September 6,
2013, Draft Negative Declaration (Carson Neg. Dec.), Available at:
https://www.aqmd.gov/CEQA/documents/2013/nonaqmd/Draft_ND_Phillips_66_Crude_Storage.pdf and City of
Richmond, Chevron Refinery Modernization Project DEIR (Chevron DEIR), Chapter 4.3, pp. 4.3-92, Available at:
http://chevronmodernization.com/wp-content/uploads/2014/03/4.3_Air-Quality.pdf.
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2. Roof Landing, Degassing, and Cleaning Emissions Were Omitted
The increase in ROG emissions estimated above is based on an adjustment of a
calculation in the IS/MND based on EPA’s TANKS 4.0.9d model (TANKS). However, this
model only estimates rim seal losses, withdrawal losses, deck fitting losses, and deck seam
losses. It does not estimate roof landing losses, inspection losses, or flashing losses. Thus, it
underestimated tank emissions. Therefore, the above estimate of the increase in ROG emissions
in Table 2 is an underestimate. These additional emissions should be estimated, added to other
tank emissions, and mitigated when the DEIR is revised.
The Project involves seven existing external floating roof tanks configured to comply
with BAAQMD Regulation 8-5. DEIR, p. 3-5. These tanks are pontoon-type tanks. DEIR,
Appx. E.4 (2/13 Application, p. 1-8). Pontoon tank roofs are supported on legs. In floating roof
tanks with leg-supported roofs, the roof floats on the surface of the liquid inside the tank and
reduces evaporative losses during normal operations. However, when the tank is emptied, the
roof sits on the legs and is essentially uncontrolled.
The EPA has explained that the TANKS model does not include roof landings, and
recommended that they be estimated with the equations in AP-42. In other words, the EPA
TANKS model estimates evaporative emissions for normal operations only, i.e., it assumes that
the floating tank roof is always floating. 47 However, when a tank is emptied to the point that the
roof no longer floats on the liquid but lands on deck legs, evaporative losses occur.
After the floating roof is landed and the liquid level in the tank continues to
drop, a vacuum is created which could cause the floating roof to collapse. To
prevent damage and to equalize the pressure, a breather vent is actuated. Then,
a vapor space is formed between the floating roof and the liquid. The breather
vent remains open until the roof is again floated, so whenever the roof is
landed, vapor can be lost through this vent. 48
These losses are called “roof landing losses.”
In addition, “degassing and cleaning losses” occur when tanks are drained and degassed
for inspection and/or cleaning. These include both roof landing emissions, complete tank

47

EPA, TANKS Software Frequent Questions, Updated February 2010, Available at:
http://www.epa.gov/ttnchie1/faq/tanksfaq.html. (“How can I estimate emissions from roof landing losses in the
tanks program? … In November 2006, Section 7.1 of AP42 was updated with subsection 7.1.3.2.2 Roof Landings.
The TANKS program has not been updated with these new algorithms for internal floating roof tanks. It is based on
the 1997 version of section 7.1.”).
48

EPA, AP-42, Chapter 7.1 Organic Liquid Storage Tanks, November 2006, Available at:
http://www.epa.gov/ttn/chief/ap42/ch07/final/c07s01.pdf.
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degassing, and emissions from cleaning out accumulated sludge. These emissions are essentially
uncontrolled tank emissions. 49
The tank cleaning emissions could be substantially higher for Bakken crudes than for
other types of crude. Bakken crudes leave waxy deposits in pipelines and tanks, which require
more frequent cleaning, 50 and thus higher emissions, than the crudes they would replace.
Environmental impacts from chemical dispersants used to control these waxy deposits in tanks
and pipelines also should be evaluated.
The EPA recommends methods to estimate emissions from degassing and cleaning and
roof landing losses. 51 The method for estimating emissions depends on the construction of the
tank, e.g., the flatness of the tank bottom and the position of the withdrawal line (the so-called
liquid “heel”). Degassing, cleaning, and roof landing losses continue until the tank is refilled to
a sufficient level to again float the tank roof. Total ROG emissions from floating roof tanks
during a roof landing is the sum of standing idle losses and filling losses. They can be estimated
using formulas contained in EPA’s Compilation of Air Pollutant Emission Factors (“AP-42”),
Chapter 7.1, Organic Liquid Storage Tanks, Section 7.1.3.2.2. These emissions are routinely
included in emission inventories. They are required to be reported, for example, in Texas. 52
They are also included in the emission inventory for Tesoro’s Vancouver Terminal, which
imports similar crudes by rail, and stores them in tanks. 53
To reduce emissions from tank breathing losses (Comment II.B.1), degassing, cleaning
and roof landing losses, the City should require the Applicant to install geodesic domes on the
tanks that would store rail-imported crudes, thus avoiding emissions from these and other tank
sources.

49

See EPA guidance on estimating these emissions at: http://www.epa.gov/ttnchie1/faq/tanksfaq.html#13 .

50

Innovative Solutions for Processing Shale Oils, Hydrocarbon Processing, 7/10/2013, Available at:
http://www.hydrocarbonprocessing.com/Article/3223989/Innovative-solutions-for-processing-shale-oils.html.
51

“How Can I Estimate Emissions from Degassing and Cleaning Operation During a Tank Turnaround? And How
Can I Estimate Emissions from Roof Landing Losses in the TANKS Program:?”, Available at:
http://www.epa.gov/ttnchie1/faq/tanksfaq.html#13 .
52

Memorandum from Dan Eden, Deputy Director, Office of Permitting, Remediation, and Registration; David C.
Schanbacher, Chief Engineer; and John Steib, Deputy Director, Office of Compliance and Enforcement, Re: Air
Emissions During Tank Floating Roof Landings, December 5, 2006, Available at:
http://www.tceq.state.tx.us/assets/public/permitting/air/memos/tank_landing_final.pdf .
53

Tesoro Savage, Application for Site Certification Agreement, Section 5.1.2.1.4, Available at:
http://www.efsec.wa.gov/Tesoro%20Savage/Application/EFSEC%202013-01%20Volume%20I/EFSEC%20201301%20-%20Compiled%20PDF%20Volume%20I.pdf .
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Over 10,000 aluminum domes have been installed on petrochemical storage tanks in the
United States. 54 The ExxonMobil Torrance Refinery: “completed the process of covering all
floating roof tanks with geodesic domes to reduce volatile organic compound (VOCs) emissions
from facility storage tanks in 2008. By installing domes on our storage tanks, we’ve reduced our
VOC emissions from these tanks by 80 percent. These domes, installed on tanks that are used to
store gasoline and other similar petroleum-derived materials, help reduce VOC emissions by
blocking much of the wind that constantly flows across the tank roofs, thus decreasing
evaporation from these tanks.” 55
A crude storage project, recently proposed at the Phillips 66 Los Angeles Carson
Refinery, required external floating roof tanks with geodesic domes to store crude oil with an
RVP of 11. 56 Carson Neg. Dec. Table 1-1. The ConocoPhillips Wilmington Refinery added a
geodesic dome to an existing oil storage tank to satisfy BACT. 57 Similarly, Chevron proposes 58
to use domes on several existing tanks to mitigate VOC emission increases at its Richmond
Refinery. 59 The U.S. Department of Justice CITGO Consent Decree required a geodesic dome on
a gasoline storage tank at the Lamont, Texas refinery. 60 Further, numerous vendors have
provided geodesic domes for refinery tanks. 61 The crudes that would be stored in the Project
tanks have vapor pressures that are comparable to gasoline (TSBC 2013, Sec. 3.2.7), justifying
the use of geodesic domes to control tank emissions.

54

M. Doxey and M. Trinidad, Aluminum Geodesic Dome Roof for Both New and Tank Retrofit Projects, Materials
Forum, v. 30, 2006, Available at: http://www.materialsaustralia.com.au/lib/pdf/
Mats.%20Forum%20page%20164_169.pdf.
55

Torrance Refinery: An Overview of our Environmental and Social Programs, 2010, Available at:
http://www.exxonmobil.com/NA-English/Files/About_Where_Ref_TorranceReport.pdf.
56

See, e.g., Phillips 66 Los Angeles Refinery Carson Plant – Crude Oil Storage Capacity Project, September 6,
2013, Table 1-1, Draft Negative Declaration, Available at: https://www.aqmd.gov/CEQA/documents/2013/
nonaqmd/Draft_ND_Phillips_66_Crude_Storage.pdf.

57

SCAQMD Letter to G. Rios, December 4, 2009, Available at:
http://yosemite.epa.gov/r9/air/epss.nsf/e0c49a10c792e06f8825657e007654a3/e97e6a905737c9bd882576cd0064b56
a/$FILE/ATTTOA6X.pdf/ID%20800363%20ConocoPhillips%20Wilmington%20%20EPA%20Cover%20Letter%20%20-AN%20501727%20501735%20457557.pdf.
58

City of Richmond, Chevron Refinery Modernization Project, Environmental Impact Report, Volume 1: Draft EIR,
March 2014 (Chevron DEIR), Available at: http://chevronmodernization.com/project-documents/ .
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Chevron DEIR, Chapter 4.3.

60

CITGO Petroleum Corp. Clean Air Act Settlement, Available at: http://www2.epa.gov/enforcement/citgopetroleum-corporation-clean-air-act-settlement.
61

See, e.g., Aluminum Geodesic Dome, Available at: http://tankaluminumcover.com/Aluminum-Geodesic-Dome;
Larco Storage Tank Equipments, Available at: http://www.larco.fr/aluminum_domes.html; Vacono Dome,
Available at: http://www.easyfairs.com/uploads/tx_ef/VACONODOME_2014.pdf; United Industries Group, Inc.,
Available at: http://www.thomasnet.com/productsearch/item/
10039789-13068-1008-1008/united-industries-group-inc/geodesic-aluminum-dome-roofs/.
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3.

Tank Flashing Emissions Were Omitted

Most Bakken crudes are transported raw, without stabilization, due to the lack of
facilities in the oil fields, as discussed elsewhere in these Comments. Unstabilized or “live”
crude oils have high concentrations of volatile materials entrained in the bulk crude oil. Tank
flashing emissions occur when these crude oils, such as Bakken, are exposed to temperature
increases or pressure drops. When this occurs, some of the compounds that are liquids at the
initial pressure/temperature transform into gases and are released or “flashed” from the liquid.
These emissions are in addition to working and breathing emissions from tanks and are not
estimated by the EPA TANKS 4.0.9d model. These emissions can be calculated using standard
procedures. 62 The DEIR did not mention or calculate these emissions, nor does it include permit
conditions that would allow only stabilized crude oils to be received.
4.

Water Draw Tank Emissions Were Omitted

Crude oil typically contains small amounts of water, which is separated from the crude
oil and accumulates in the bottom of storage tanks. This accumulated water, referred to as water
draw, is typically transferred from the crude oil storage tanks into a smaller water draw surge
tank for processing prior to disposal. Over time, a thick layer of crude oil forms in the water
draw surge tank. The water draw surge tank and processing of wastewaters from it emit ROG
and TACs. The DEIR does not mention water draw, or include emissions from storing or
processing it, which would increase as the vapor pressure of the stored crude increases, i.e., as
from a switch from San Joaquin Valley to Bakken crude.
C. Rail Car Unloading Emissions Were Omitted
The Project includes a rail car unloading rack capable of unloading two parallel rows of
25 crude oil rail cars simultaneously. DEIR, p. ES-3. The DEIR does not disclose any emissions
from the unloading process, while EIRs for other similar facilities such as the proposed Phillips
66 CBR Project in Santa Maria, report unloading emissions.63
62

See, e.g., calculation methods at: Paul Peacock, Marathon, Bakken Oil Storage Tank Emission Models, March 23,
2010; TCEQ, Air Permit Reference Guide APDG 5941, Available at:
http://www.tceq.texas.gov/assets/public/permitting/air/Guidance/NewSourceReview/guidance_flashemission.pdf;
Kansas Dept. of Health & Environment, Available at:
http://www.kdheks.gov/bar/download/Calculation_Flashing_Losses_Handout.pdf; B. Gidney and S. Pena, Upstream
Oil and Gas Storage Tank Project Flash Emissions Models Evaluation, July 16, 2009, Available at:
http://www.bdlaw.com/assets/htmldocuments/TCEQ%20Final%20Report%20Oil%20Gas%20Storage%20Tank%20
Project.pdf .
63

Marine Research Specialists (MRS), Phillips 66 Company Rail Spur Extension Project Public Draft
Environmental Impact Report and Vertical Coastal Access Assessment, November 2013; p. 2-14, Available at:
http://www.slocounty.ca.gov/Assets/PL/Santa+Maria+Refinery+Rail+Project/Draft+EIRPhillips+66+Rail+Spur+Extension+Project+(November+2013)/Full+EIR+-+Large+File/p66.pdf.
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At Valero, each side of the rack would have 25 unloading stations, which would “bottomunload” closed-dome tank cars using 4-inch-diameter hoses, with dry disconnect couplings that
would connect to a common header between the two sides of the rack (a check valve, connected
to the top of each tank car via 2-inch-diameter hose would open to allow ambient air to enter
during unloading and immediately close when unloading is finished). DEIR, p. 3-2.
A check valve would be installed onto each vent valve on the top of each tank car. The
vent valve on the top of each tank car would be opened and the accompanying check valve
would only allow fresh air into each tank car, and would prevent release of hydrocarbon fugitive
emissions to the atmosphere. At each end car and on approximately every 8 tank cars in the
25 tank car string, a hose would be connected from the tank car’s vent connection to a separate
“equalization header.” The equalization header would ensure the vapor spaces above the stored
liquid crude in the tank cars is equalized between the tank cars. Individual drain hoses would be
manually connected to the bottom of each tank car by on-site workers. The contents of each tank
car would be drained by gravity into a collection pipe (collection header) and then pumped
directly into storage tanks. DEIR, p. 3-21.
A typical rail car unloading system is described differently in the Santa Maria Rail DEIR.
Santa Maria DEIR, p. 2-14. In that DEIR, the rail car unloading system consists of an adapter
unit that connects the rail car to couplings, hoses, valves and piping that connect to a positive
displacement pump. Air and crude oil vapors are commonly mixed in with crude oil, from
loading and evaporation during transit. These vapors can present an explosion risk for
downstream equipment and are typically removed with air eliminators. As the vapors contain
high concentrations of ROG and TACs, they are typically routed to carbon columns or an
incinerator to control the emissions.
The Valero CBR Project DEIR does not mention these vapors, an air eliminator, or
indicate how they will be controlled. The Valero CBR Project DEIR only notes that “the
BAAQMD will consider locomotive emissions and tank car unloading emissions as may be
caused by the Project.” DEIR, p. 3-2. This is not adequate. If unloading emissions will occur,
at an air eliminator or other release point, the DEIR should be modified to describe them and to
quantify them. If they are not present, the DEIR should explain how the explosion hazard
typically associated with unloading cargos such as Bakken crude will be addressed as it is not
clear that the air equalization system would eliminate this hazard.
D. Sump Emissions Were Omitted
The unloading facility includes a liquid spill containment sump with the capacity to
contain the contents of at least one tank car. DEIR, p. ES-2. Crude oil that spills into this sump
29

would release vapors including ROG and TAC emissions. The DEIR did not include these
emissions.
E. Rail Car Fugitive Emissions Were Omitted
ROG and TACs will be emitted from rail cars from their point of origin through
unloading as rail cars are not vapor tight. The DEIR did not include these emissions.
The crude oil would be shipped in tank cars, such that the volume of loaded crude oil
shipped is less than the capacity of the rail car to accommodate expansion during shipping. This
volume reduction creates free space at the top of the tank car, which provides space for entrained
gases to be released from the crude oil 64 and emitted to the atmosphere during transit and idling
in rail yards. 65
As rail cars are not vapor tight, these vapors in the head space above the oil are emitted to
the atmosphere during rail transport and at the unloading terminal. Further, most Bakken crudes
are shipped live as discussed earlier. These crudes will flash in the tank cars when exposed to
temperature increases or pressure drops, causing valves to open, emitting ROG and TACs.
These losses are consistent with the well-known “crude shrinkage” issue associated with
crude by rail. The crude delivered is significantly less than the crude loaded. The reported range
in crude shrinkage is 0.5% to 3% of the loaded crude. 66 Some of this shrinkage is likely due to
emissions from the rail car during transit. The emissions of ROG and TACs from rail cars has
been confirmed by field measurements. 67 The DEIR did not include these ROG and TAC
emissions in its emission calculations or the health risk assessment.
Tank cars have domes to allow space for the product to expand as temperatures rise.
Each dome has a manhole through which the tank car can be loaded, unloaded, inspected,
cleaned, and repaired. Dome covers may be hinged and bolted on or screwed on. Most domes
64

Anthony Andrews, Congressional Research Service, Crude Oil Properties Relevant to Rail Transport Safety: In
Brief, February 18, 2014, pp. 8-9.
65

A DOT 111 (or comparable) tank car generally has a capacity of 34,500 gallons or 263,000 lbs. gross weight on
rail. Under some conditions, the maximum gross weight can be increased to 286,000 lbs. At an API gravity of 50o,
a tank car can hold its maximum volume of 31,800 gallons and not exceed the 286,000 lb gross weight on rail limit.
As the API gravity drops, the amount of oil that can be carried must also drop. Thus, a tank car of Bakken crude, at
its highest density of 39.7o API, can only hold 30,488 gallons, a volume reduction of about 1,300 gallons. Further,
as crude oil density (and thus API gravity) is temperature dependent, volume will increase as temperature increases.
Thus, the shipper may have to reduce the shipped volume even further. This volume reduction creates a space above
the crude oil where vapors accumulate.
66

Alan Mazaud, Exergy Resources, Pennsylvania Rail Freight Seminar, May 23, 2013, p. 17. Available at:
http://www.parailseminar.com/site/Portals/3/docs/Alan%20Mazaud%20Presentation%20-%20AM.pptx
67

http://www.youtube.com/watch?v=35uC1gLctnw.
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have vents and safety valves to let out vapors. 68 Thus, they are sources of ROG emissions that
were omitted from the emission calculations. Further, when dome covers are left open, any
residual vapors escape to atmosphere. Residual material clings to the bottom and sides of empty
rail cars and emits ROG and TAC while the rail cars idle at the site, waiting for the entire unit
train to be unloaded. Open covers are common in railyards as they are opened for inspections
and repairs. The ROG and TAC emissions from these sources were omitted from the DEIR’s
emission inventory.
Further, each tank car has a bottom outlet which is used for loading and unloading that
includes pumps, manifolds, and valves, all of which leak ROG and TACs. Finally, liquid leaks
occur when unloading arms are disconnected, even for the so-called no leak arms proposed for
the Project. These disconnect leaks evaporate, contributing to ROG and TAC emissions.
An estimate of these emissions can be based conservatively on the lower end of the range
of crude shrinkage (0.5%) discussed above and the maximum freight weight per car of 106 tons
from the TRN Spec Sheet-1. DEIR, Appx. E.6 (6/11/14 Memo to Morgan from Velzy, pdf
1208). Assuming 50 cars/train and two unit trains per day, a total of 53 ton/day 69 of ROG can be
emitted as the trains traverse the 1500 miles between the shipping point and the Valero rail
terminal. Of these 1500 miles, 263 miles are within California. 70 DEIR, Appx. E.5 (Air Quality
& GHG Supplement, pdf 1198). Thus, 9.3 ton/day of ROG (18,600 lb/day) can be emitted
within California from rail car leakage. 71 Of the 263 miles within California, 22 miles are within
the boundary of the BAAQMD. Ibid. Thus, 0.8 ton/day (1,555 lb/day) of ROG emissions can be
emitted within the BAAQMD. 72 These daily emissions greatly exceed the BAAQMD daily
CEQA significance threshold for ROG of 54 lb/day, requiring mitigation.
Additional ROG would be emitted at the Valero railyard, while railcars wait for the entire
train to be unloaded, and from the emptied railcars, enroute to the cleaning facility, from residual
product that clings to the bottom and sides of the railcars.
These ROG emissions contain the same chemicals found in the crude oil, including
benzene, toluene, xylene, hexane, and ethylbenzene. As discussed below, some crudes can
contain up to 7% benzene by weight. See Table 3 below. Thus, greater than 1,301 lb/day of
benzene could be emitted in California and greater than 109 lb/day of benzene within the
68

Chapter 11. Tank Car Operations, Available at:
http://www.globalsecurity.org/military/library/policy/army/fm/10-67-1/CHAP11.HTML.
69

ROG emissions from train transit = (106 ton/car)(50 car/train)(2 train/day)(0.005) = 53 ton/day.

70

Distance within California = (136+390)/2 = 263 mi.

71

ROG emitted within California = (318 ton/day)(263/1500) = 9.3 ton/day.

72

ROG emitted within BAAQMD = (318 ton/day)(22/1500) = 0.8 ton/day.
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BAAQMD from rail car leakage. This rail car leakage is much greater than the amount of
benzene (and other TACs) included in the HRA. For example, the HRA included only 0.06
lb/day of benzene 73 from fugitive components (DEIR, Appx. E.4, pdf 1160) or a tiny fraction of
the 109 lb/day of benzene that could be emitted within the BAAQMD from the rail cars
themselves.
These are huge emissions, greatly exceeding the ROG (and HRA) CEQA significance
thresholds of the BAAQMD and other air district along the rail route. See DEIR, Tables 4.1-5
and 4.1-6. The City must require mitigation for these ROG and TAC emissions.
III.

THE DEIR FAILS TO DISCLOSE AND UNDERESTIMATES TAC
EMISSIONS USED IN HEALTH RISK ASSESSMENT

Health Risk Assessments (HRAs) typically contain tables that summarize the amount of
each TAC and the corresponding cancer, chronic, and acute health risk due to each. The
supporting TAC emission calculations are presented in an appendix. The modelling files are
separately attached. The HRA in this DEIR does not include most of this information.
(Modelling files are available on a CD, which must be requested.) The supporting emission
calculations are incomplete and scattered throughout many appendices with no road map
explaining how it all fits together, with many analyses superseded.
There is no evident basis for concluding the Project would not result in a significant
health impacts as the results are simply stated without the supporting emission calculations,
leaving the reader the chore of digging through thousands of pages of appendices to make
guesses at the TAC emissions included in the HRA analysis.
My analysis of this material indicates that the HRA only included diesel particulate
matter and PM2.5 emissions from locomotives and TAC emissions from fugitive sources, a
comparatively minor source of TAC emissions. The TAC emissions from all other sources
(storage tanks, idling rail cars) discussed in Comment II were excluded. The TAC emissions
from fugitive sources were underestimated, as explained below.
The unloaded crude oil will be transported from the unloading rack to existing crude
supply piping in a 4,000–foot-long pipeline. DEIR, p. 1-2. The connecting system includes
3 pumps, 521 valves, 940 flanges, 295 connectors, and 6 pressure relief valves (plus a 15%
contingency for valves, flanges and connectors). DEIR, Appx. E.4-1 (11/13 Application,
pdf 1179). Crude oil vapors will be emitted from all of these components. The DEIR estimated
TAC emissions from these components by first estimating ROG emissions using CARB

73

Benzene in fugitive emissions from Ex. E.4, Table 3-5: (2.57E-3 lb/hr)(24 hr/day)/(2000 lb/ton) = 3.1E-5 ton/day.
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emissions factors. The ROG emissions were then multiplied by the weight percent of each TAC
in the crude.
The TAC emissions from fugitive components were estimated using the “default
speciation profile” for crude oil from the EPA program, TANKS4.09. 74 DEIR, Appx. E.4-1
(11/13 Application, pdf 1179, footnote). A “speciation profile” for a petroleum product
identifies each chemical in the liquid and its concentration, reported as volume or weight percent.
The default speciation profile used in the DEIR is not representative of the crude oil(s) that could
be imported at the rail terminal and is entirely hypothetical. DEIR, Table 3-1. The conclusion
that the hypothetical speciation profile is appropriate to evaluate Project health impacts is
unsupported.
My review of the HRA speciation profile indicates that it is not based on the maximum
amount of each TAC found in the crude oils that could be stored in the tanks. Material Safety
Data Sheets (MSDSs) submitted in other applications to import cost-advantaged North American
crudes 75 indicate that much higher concentrations of TACs could be present in the crude oils
unloaded at the Valero Rail Terminal.
The upper bound values from these MSDSs are summarized in Table 3 and compared
with the speciation profile used in the DEIR. This table shows that the HRA significantly
underestimated all of the organic TACs included in the HRA. Similar information for diesel
particulate matter, the only other TAC included in the HRA, is not available in the documents I
reviewed.
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Crude oil component speciation data was obtained by using the TANKS409d model available at
http://www.epa.gov/ttnchie1/software/tanks/ using the database interface to export the speciation profile for the
TANKS default crude oil, viz., "Data --> Speciation Profiles --> Export" menu selection and choosing crude oil.
This spreadsheet confirms that the default benzene level for crude oils is 0.6 wt.%.
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Tesoro Application to SCAQMD for Tank 80079 Throughput Increase, October 3, 2013, PRN 556835 (10/3/13
Application), MSDS for Light Sweet Crude, pdf 12; Tesoro Savage, Application for Site Certification Agreement,
vol. 2, Appendix G: Material Safety Data Sheets, August 29, 2013, Available at:
http://www.efsec.wa.gov/Tesoro%20Savage/Application/EFSEC%202013-01%20Volume%20II%20%20Appendices/EFSEC%202013-01%20Compiled%20Volume%20II.pdf.
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Table 3: Comparison of DEIR Draft EIR, Appx. E.4, Table 3-5, HRA Speciation Profile for Fugitive
Emissions with Maxima Reported in MSDS(s) 76
HRA Speciation
Profile 77

Weight Percent
Maxima
MSDS

Benzene

0.6

7

Factor
Difference
11.7

Ethyl Benzene

0.4

7

17.5

Hexane

0.4

11

27.5

Toluene

1

7

7.0

Xylenes

1.4

7

5.0

TAC

Table 3 shows that the risk assessment underestimated the amount of benzene, ethyl
benzene, hexane, toluene and xylenes in emissions by factors of 5 (xylenes) to 28 (hexane).
Actual TAC emissions, after adjusting for the speciation profile, would be much higher as the
DEIR excluded most of the sources of ROG emissions that would contribute TACs. The
increase in benzene alone is large enough to increase the cancer risk at the maximum exposed
individual worker (MEIW) over the BAAQMD Regulation 2-5 significance threshold of 1 in
one million. DEIR, Appx. E.4-1 (11/13 Application, pdf 1189).
The DEIR argues that the benzene content of two Canadian crudes are on average lower
than the benzene content of Alaska North Slope crude (0.33%), the design crude for the refinery.
DEIR, Appx. K, p. K-17. However, the benzene content of other crudes listed in DEIR Table
3-1 are on average much higher than ANS. Light crudes, like Bakken, have been reported to
contain benzene concentrations of up to 7 weight %, or twenty-one times more than the design
ANS crude.
In sum, the DEIR fails to properly analyze the health impacts of importing, storing, and
refining the crude oil that the CBR Project will likely bring to Valero.
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Tesoro Savage, Application for Site Certification Agreement, vol. 2, Appendix G: Material Safety Data Sheets for
Enbridge Bakken (n-hexane = 11%); sour heavy crude oil (benzene = 7%; toluene = 7%; ethylbenzene = 7%; xylene
= 7%); sweet heavy crude oil (toluene = 7%); light sweet crude oil (benzene = 7%; toluene = 7%; ethylbenzene =
7%; xylene = 7%), August 29, 2013, Available at:
http://www.efsec.wa.gov/Tesoro%20Savage/Application/EFSEC%202013-01%20Volume%20II%20%20Appendices/EFSEC%202013-01%20Compiled%20Volume%20II.pdf. See also 3/7/13 Revised Application,
pdf 96-115.
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DEIR, Appx. E.4, Table 3-5, pdf 1160.
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