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Attention: Fric Stevenson (Estevenson@baagmd.gov)

Re: Proposal for enforceable numeric limits on refinery-wide emissions to stop
increasing greenhouse gas and particulate matter air pollution [Rule 12-16]

COMMUNITIES FOR A

Mr. Broadbent,

The undersigned community, environment, labor and academic groups continue to seek
enforceable numeric limits on refinery-wide emissions of greenhouse gas (GHG) and
particulate matter air pollution that would prevent further increases in these emissions.
These emission limits are needed now, in proposed Rule 12-16.

GHG and particulate matter (PM) are among the most harmful air pollutants known.
GHG threatens climate catastrophe and PM kills thousands in the Bay Area each year.
Oil refining is the largest industrial emitter of GHG and PM in the Bay Area, and yet
refineries here have no facility-wide limits on these emissions, though other industries do.
In the absence of such limits—and despite actions to cut emissions from some parts of
refineries—Bay Area refinery emissions of GHG and PM have continued to increase.
Worse, planned projects for low-quality oil could increase these emissions evern more.

Keeping emissions from increasing would not require any change in current operations of
any refinery. This is, therefore, clearly feasible. And it is urgent, as we outline above.

- We agree with the observation made by Board Member Gioia, at the 3 June 2015 Air
District Board Meeting, that the Board’s decision making process is frustrated by the
absence of a specific proposal for such refinery-wide emission limits. We have identified
specific examples of these limits in previous comments since at least 27 March 2015,
however, District Staff has not yet proposed specific limits based on existing data.

Accordingly, we propose that the Air District consider, for adoption in Rule 12-16,
enforceable numeric limits on refinery-wide emissions of GHG (as COe), particulate
matter (PM), and PM precursors (NOx and SO,) based on existing data, plus the
additional allowance identified by the Air District in March 2015 (see § 12-16-301.1).
Specifically, we propose enforceable numeric limits on mass emissions of each of these
pollutants from each facility, set to require that emissions shall not exceed the facility’s
greatest annual emissions of each pollutant, as reported during 2011-2013, by an amount
greater than +10,000 metric tons of GHG or +7% of PM, NOy, or SO, emissions.

We urge the Air District to consider our proposal for Rule 12-16 favorably.
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CBE’s September 2015 Comments on Rule 12-16 Part 1

PURPOSE OF THE PROPOSED FACILITY EMISSION LIMITS

The purpose of the limits is to better protect air quality, health, and climate by prohibiting
any substantial increase in facility-wide particulate matter (PM), PM precursor, or
greenhouse gas (GHG) mass emission rate from petroleum refining facilities in the Air
District’s jurisdiction that are major emitters of these air pollutants.

Stopping increasing refinery-wide emissions is consistent with, complementary to, and
necessary to achieve fully the benefits of, other separately proposed policies that seek
source-specific reductions in emissions from selected parts of these facilities.

DESCRIPTION OF THE PROPOSED LIMITS

The proposed limits are shown in Table 1. A numeric limit on the annual mass emission

rate of each air pollutant specified is applied to each facility specified in the table. The
—limitis equal to the maximum-year actual emissions reported in 2011=2013 plwsthe

additional numeric allowance calculated previously by Air District Staff. (These

additional allowances, or ‘threshold factors,’ are +10,000 metric tons for GHG, +7% for

PM, and +7% for each of the PM precursors, NOy and SO,.)

Table 1. The enforceable numeric limits on refinery-wide emissions proposed®

GHG PM NOy SO,
Facility (metric tons/yr) (tons/yr) (tons/yr) (tons/yr)
Chevron Refinery, PIt. A-0010 4,473,000 529 974 400
Shell Refinery, PIt. A-0011 4,272,000 569 1,040 1,340
Phillips 66 Refinery, PIt. A-0016 1,512,000 56.0 275 433
Tesoro Refinery, Plt. B-2758/2759 2,456,000 180 1,080 707
Valero Refinery, Plt. B-2626 2,950,000 134 1,410 138
Martinez Cogen LP,° Plt. A-1820 431,000 18.8 119 2.30
Air Liquide H, Plant,® Plt. B-7419 855,000 17.3 12.9 2.48
Air Products H, Plant,® Plt. B-0295 281,000 10.4 3.40 2.31

# Annual facility-wide emission limits. GHG: greenhouse gas emissions (CO,e) as reported under Air
Resources Board Mandatory Reporting; PM: filterable and condensable particulate matter; NO,: oxides of
nitrogen; $0,: sulfur dioxide. PM, NO, and SO, as reported in the Facility’s annual emission inventory.
® The Martinez Cogen and Air Products facilities support Tesoro; Air Liquide supports Phillips 66.

These limits are thus specific, numeric, transparent, and enforceable upon adoption.

Anticipated future improvements in monitoring are facilitated and addressed by providing
for re-calibration of compliance demonstrations to account for potential differences in the
emission quantities reported that are due solely to changes in monitoring methods.
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CBE’s September 2015 Comments on Rule 12-16 Part 1

DEVELOPMENT OF THE PROPOSED LIMITS

Selection of air pollutants: Air pollutants to be limited were screened based on severity
of harm, emission source strength, emission trends and forecasts, and available facility
emission data. PM is associated with the vast majority of the thousands of deaths caused
by air pollution that are estimated to occur in the Bay Area each year,' and GHG is linked
to increasingly severe climate disruption that poses an existential threat to human
societies as we know them unless deep cuts in emissions are made quickly.> As to source
strength, Air District”* and State Air Board’ data indicate that oil refining is the largest
industrial emitter of both PM and GHG in the region. See Chart 1.
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Chart 1. Direct industrial emissions of PM,; and GHG in the Bay Area.

As to emission trends, Air District® ¢ and Air Board® emission data indicate that over
many years—and unlike some other monitored emissions—Bay Area refinery emissions
of both PM and GHG increased steadily and substantially. See Chart 2.
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Chart 2. Bay Area oil refining (A) PM;5 and (B) GHG emission trends.
PM, 5 emitted from 2000-2015° and GHG emitted from 1990-2008* and 2013.°
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CBE’s September 2015 Comments on Rule 12-16 Part 1

Forecasts strongly suggest that, in the absence of new policy intervention, this trend will
continue and accelerate. Plans to replace dwindling current oil sources for Bay Area
refineries with low-quality imports such as tar sands oils have been documented by
community and worker experts and confirmed by industry statements to investors.”
Meanwhile, the increasing use of imported crude to produce exported refinery products
renders market-based policies, such as cap—and—trade and gasoline demand reduction in
California, increasingly ineffective for curbing the resultant refinery emissions. 16,17

Low-quality oil can greatly increase refinery cracking process, fuel combustion, and
hydrogen production emissions. 1824 These are the major PM and GHG emission sources
in refineries.'®?*%* A substantial increase in refinery energy intensity for the increase in
processing intensity required to maintain gasoline, diesel and jet fuel production from
denser, more contaminated crude increases these emissions. This causal mechanism is
well documented by peer reviewed work.'® It is illustrated in the excerpt shown below.
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Figure 1 in Karras, 2010 (Env Sci Technol.; American Chemical Society):'®
Increasing crude processing intensity and energy intensity with worsening oil quality.
0Q: Crude feed oil quality. PI: Crude processing intensity. El: Refinery energy
intensity. Observations are annual weighted averages for districts 1 (yellow), 2
(blue), 3 (orange), and 5 (black) in 1999—-2008. Diagonal lines bound the 95%
confidence of prediction for observations.
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CBE’s September 2015 Comments on Rule 12-16 Part 1

Thus, PM and GHG are the most harmful air pollutants known to our local health and our
climate, respectively; more PM and GHG emit from oil refining than from any other
industry in the Air District’s jurisdiction; and, absent new action, a trend of substantially
increasing refinery PM and GHG emissions is likely to continue and to accelerate. For
these reasons, the proposed limits seek to stop increasing PM and GHG air pollution.

PM air pollution is caused by ‘condensable’ PM and the PM ‘precursors’ nitrogen oxides
(NOy) and sulfur dioxide (SO;) as well as by ‘filterable’ PM emissions, and refineries are
strong sources for each of these emissions.> Therefore, limits on PM (condensable and
filterable PM), NOx, SO,, and GHG (measured as CO,e, the ‘carbon dioxide equivalents’
of CO,, methane, and nitrous oxide) are proposed.

With respect to air pollutants that are not limited directly in this proposal, this does not
suggest any lack of harm from refinery emissions of those pollutants. Instead, for
example, options for preventing or controlling carcinogenic refinery emissions are
limited by the relatively poor—and for many pollutants nonexistent—reporting of

monltored refinery- Wlde toxic air contamlnant emissions.*> *¢

Selection of facilities: Although it reports different ownership, emits under a different air
permit and does not process crude oil directly, the Air Liquide Rodeo hydrogen plant,
Plant B-7419, is used in functions that are necessary to the operation of the Phillips 66
refinery at Rodeo.?” Similarly, though reporting different owners, emitting under
different air permits and not refining crude directly, the Air Products hydrogen plant
(Plant B-0295)*® and Martinez Cogen LP (Plant A-1820)* are integral ‘support facilities’
for the Tesoro refinery.

Each of these three refinery support facilities is a major emitter of PM, NOy, SO,, GHG,
or more than one of these pollutants.> >’ Further, the main sources of those
emissions—hydrogen steam reforming, cogeneration, and the heaters and turbines
associated with those operations—are not sources targeted specifically by the Air District
for additional emission control at this time.>® For these reasons the proposed facility
emission limits would apply to each of the five major refineries in the region that are
identified in Table 1 and to each of these three refinery support facilities.

Selection of current actual emissions ‘baseline’ period: The baseline period was
chosen to most accurately and consistently represent current actual emissions, including
variability due to normal short-term changes in business factors and random factors while
excluding effects of past conditions that already have changed permanently.

Emissions before reporting year (RY) 2011 represent past conditions that have now
changed.*® PM and GHG emissions have increased (Chart 2), and the hypothesis that
this was caused by normal short-term business cycles must be rejected given the more
fundamental long-term changes in oil import volume refined, oil feed quality, and refined
product export volume associated with these long-term emission trends.'® Similarly, the
idea that incident emissions solely reflect random variability must be rejected in light of
recurrent major Bay Area refinery fires linked to those long-term crude feed changes®'
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CBE’s September 2015 Comments on Rule 12-16 Part 1

(nevertheless, annual facility emissions reported® reflect little or no difference
attributable to those episodic incident emissions). Permanent changes in emissions also
include the pre-RY2011 regionwide reductions in refinery NOy and SO, that Air District
Staff has attributed to many control measures implemented before RYgOl 1.5

Indeed, even post-RY2011, some permanent reductions in emissions occurred. The
permanent shutdown of Heater B-401'%2® reduced Rodeo refinery NOy emissions
significantly after RY2012% and a scrubbing measure installed to control catalytic
cracking and coking emissions*®*° reduced Valero refinery PM, NOy and SO, emissions
significantly after RY2011.%° These permanent changes in the baseline are addressed
further in the ‘baseline data’ discussion below.

Annual PM, NOy, SO,, and GHG mass emissions from each targeted facility are reported
through RY2013.>% After accounting for the two permanent post-RY2011 changes v
identified above, year-to-year differences among the RY2011-2013 facility emissions> **
NOTC Cd JUdl] ) C . AIOWANCE (1] O CIINgG
emissions variability that were reported by Air District Staff in early 2015.%%3* This
comparison showed that facility emissions variability during RY2011-2013 is similar to
or greater than that estimated by Air District Staff, further supporting the RY2011-2013

data as reasonably representative of current emissions, for the targeted pollutants.

(1€ ca D d dl o

For these reasons the period RY2011-2013 was chosen as the baseline period.

Current actual emissions ‘baseline’ data: Emissions baseline data that are reported and
analyzed herein for GHG (non-biogenic CO,e¢) are from the State Air Resources Board
and are freely available to the public for download from its website.” However, with the
exception of limited summary data for RY2013 facility emissions®® access to public data
for recent refining facility emissions held by the Air District was more difficult.

CBE accessed the actual reported PM, NOy, and SO, emissions baseline data reported
and analyzed herein through a request to review Air District documents pursuant to the
California Public Records Act that was filed in March 2015 (see Exhibit 1), to which the
Air District completed its response in August 2015.

Exhibit 2 summarizes the scope of these Air District emissions data in some detail.
When each set of equipment permitted to emit and the material fed to it is considered a
unique source—different feed material causes different emissions—the eight facilities
addressed in this comment combined reported emitting PM from 305-309 sources during
RY2011-2013. For NOy and SO,, the eight facilities emitted from 380-382 sources and
291-299 sources, respectively. Total source counts were stable, changing by < 3% for
PM, NOy and SO, from RY2011-2013. Including any pollutant among the criteria

- pollutants and GHG, the eight facilities collectively reported emissions from more than a
thousand (1,198-1,239) unique sources. The vast majority (99%) of emitting sources
were In refineries; support facilities reported very few sources. However, some of these
sources emit hundreds of times more than others, and some high GHG-emitting sources
are in the support facilities.”> The full data set provided by the Air District to CBE for
each of these facilities is incorporated herein as Attachment 1.
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CBE’s September 2015 Comments on Rule 12-16 Part 1

!

Initial validation analysis discovered that some condensable PM emissions measured by
FCC source testing30 were inadvertently omitted from the Air District data provided to
CBE,” and had to be added to the Shell facility emissions.”® This inquiry also found that
the Air District PM emission estimate for Tesoro>’ is based in part on that Shell FCC
source testing instead of on Tesoro data.2® Setting the Air District’s uncertain Tesoro PM
estimate aside, CBE’s’s separately-developed estimates of refinery and hydrogen plant
PM, NOy and SO, emissions in RY2013 are essentially identical to the Air District
estimates in 19 of 20 comparisons—95% of the comparisons. See Table 2.

Table 2. RY2013 emissions (tons/y) from Bay Area refineries & 2 support facilities:
Comparison of CBE estimate from public records® to Air District Staff estimate.” -

Chevron  Shell  Phillips  Tesoro Valero  Air Lig.° Air Prod®

PM

CBE value 428 500¢ 52 159 123 16 10
District val. 428 507 53 1719 - 123 16 10
Difference — <1% <2% 9 — — —
NO,

CBE value 910 840 256 752 1,190 2 3
District val. 910 971 266 763 1,205 2 3
Difference — < 14% < 4% < 2% < 2% —

S0, .
CBE value 339 1,080 405 572 111 2 2
District val. 339 1,084 409 572 111 2 2
Difference — <1% <1% — — — —

(a) Baseline estimated from Public Records Act data®® by this analysis. (b) Air District Staff ,
estimate in its Sept. 2015 Workshop Draft.*® (c) The Air Liquide and Air Products hydrogen plants
support Phillips 66 and Tesoro, respectively; the Air District did not report estimated emissions
from the Martinez Cogen LP support facility for Tesoro. (d) CBE estimate for Shell includes FCC
source test emissions of condensable particulate inadvertently omitted from PRA response; Air
District Tesoro estimate is based in part on the Shell FCC test instead of data from Tesoro.? *°

Validation analysis also confirmed that reported data® reflect important source-
specific changes in the baseline. Two separately-reported source-specific changes were
addressed. First, Phillips 66 permanently shut down Heater B-401, eliminating a
significant NO, source at its refinery, by RY2012.'%%¢ The data show that NOy
emissions from this specific source were cut by roughly 42 tons in RY2013 versus
RY2011-2012, confirming that the equal reduction in refinery-wide emissions® is a
permanent change and not transient variability. Second, Valero installed a catalytic
cracking and coking emissions scrubber before RY2012.23° The data show this cut
annual PM, NO, and SO, emissions, from the reconfigured set of specific sources, by
approximately 127 tons, 555 tons, and 3,933 tons respectively after RY201 1,% allowing
these permanent changes in emissions to be reflected more accurately in the baseline.
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CBE’s September 2015 Comments on Rule 12-16 Part 1

GHG emissions, as reported by the Air Resources Board, were validated and certified by
independent third-party auditors for these facilities and years,’ and are included in the
baseline as reported. Baseline emissions by year are shown in Table 3 along with the
results of emission limit calculation analysis that is discussed directly below. -

Maximum-year emissions and additional ‘threshold’ factors: One approach to
account for residual short-term variability in these emissions proposes to set thresholds
for compliance action higher than observed emissions by a pre-set, statistically derived
factor “designed to take into account fluctuations that occur in refineries on a year to year
basis.”* Another proposes to allow the maximum observed emissions in the baseline,
regardless of what other data in the baseline say. This proposal uses both approaches.
That may seem generous to big polluters, but it addresses uncertainty transparently and
further bolsters the enforceability of limits it is obviously feasible to meet now, consistent
with the purpose to prohibit a substantial refinery-wide emission increase.

- Calculation of proposed limits: Table 3 shows the calculation of the proposed limits.
Each limit is calculated by adding the appropriate threshold factor designed by Air
~ District Staff (+10,000 metric tons for GHG and +7% for PM, NOy, and 802)34 to the

maximum-year emissions in the baseline for that particular facility and air pollutant.
For example:

(1) Chevron’s PM baseline is 455 tons, 494 tons, and 428 tons of PM emitted in reporting
years 2011, 2012, and 2013 respectively. See Table 3 at the upper left of the table.

(2) Thus, Chevron’s maximum-year PM emission in the baseline is 494 tons.
(3) The applicable threshold factor is +7% of 494; 7% of 494 tons is 34.6 tons.
(4) The threshold factor is added to its maximum-year emission; 34.6 + 494 = 528.6.

(5) So the table shows Chevron’s PM emission limit (rounded to 3 digits) is 529 tons.

Change of monitoring method allowance and demonstrations: This provision would
better improve monitoring and air quality protection in concert by setting up the protocol
for calibrating the emission limits to changes in compliance demonstration methods due
to potential changes in emissions monitoring. Future improvement in emissions
monitoring is likely, and such changes in the method of demonstrating compliance with a
requirement would inevitably change the actual requirement itself. Thus, the need for
such re-calibration is foreseecable. This provision would facilitate and encourage
anticipated future improvements in monitoring that maintain and improve upon air
quality and environmental health protection.
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CBE’s September 2015 Comments on Rule 12-16 Part 1

Table 3. Derivation of numeric facility emission limits to prevent increased emission.

VTesoro refmery annual Ilmlts

o011 Coigs0

- ~ RY PM (tons) NOX (tons)a SO, (tons)? GHG (metric tons)”
A-0010° "~ - o201 -‘455 , 835 367 4,463,000
Chevron: . g 2012 - '494_ 877 374 78,946,000 -
Refmery 2013{;' L 4P8 910 339 ++.:3,915,000
Find maximum year 494 910 . o37a -+ 4,463,000
Add threshiold factor®. e ':+70% ._ . +7.0%" : 0%

:‘Chevron- refmery annual I|m|ts 529 1 I 9T
A-0011 2011 532 974 1,160 4,262,000
Shell 2012 518 922 1,250 4,057,000
Refinery 2013 500 840 1,080 4,192,000
Find maximum year - B32 974 1,250 4,262,000
Add threshold factor® +7.0% +7.0% +7.0% + 10,000

_ Shell refinery annual limits - 569 1,060 1,340 - 4,272,000
A0016 oo ii2011. 506 .. 266°0 - . 360 1,502,000+
Phillips 66 = 02012 o B120 e 2B7 0 e 34D 1,321,000 .
Refinery =~ .00 2013 523 . 286405 1,364,000,

* Find.maximum: year' ' el L 2BT 405 1,502,000
Add threshold factor® T +7.0 % S +7.0% +7:0:% +.10,000
Phillips refinery annual llmlts 560 278 ‘433 1,512,000
B-2758/2759 2011 158 1,010 470 2,401,000
Tesoro 2012 168 820 661 2,090,000
Refinery 2013 159 752 572 2,446,000
Find maximum year 1,010 661 2,446,000
Add threshold factor® +7.0% +7.0% + 10,000

2,456,000

B-2626 o S

5 ~ 20120 0,0000

‘.'Refmery o "201_3;" 2,738,000 .~

- Find maximum year S 2,940,000 -

Add. threshold factor®. © 410,000 -

" Valero refinery annual Ilmlts 2,950,000 .
A-1820 2011 421,000
Martinez Cogen LP 2012 413,000
Cogen Plant 2013 386,000
Find maximum year 421,000
Add threshold factor® + 10,000
Martinez Cogen annual Ilmlts - 18.8 _ 431000

. B~ 7419 LT 2011 e 14 645,000 o

Air Liquide - ;:.: 2012 771,000

‘ Hydrogen Plant: 2018 - 845,000 -

. Find maximum year- e - 845,000 '
Add threshold factor® o 7+10,000

" Air Liquide ‘annudl Ilmlts . .'855,000
B-0295 ' 2011 258,000
Air Products 2012 217,000
Hydrogen Plant 2013 271,000
Find maximum year . . . 271,000
Add threshold factor® +7.0% +7.0% +7.0% + 10,000
Air Products annual limits 10.4 3.40 2.31 281,000

(a) AQMD data validated by CBE.?® (b) ARB data for non-biogenic CO,e.’
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CBE'’s September 2015 Comments on Rule 12-16 Part 1

REVISION TO PROPOSED RULE 12-16: PROPOSED EMISSION LIMITS

Add the provisions as follows.

Under Part 12-16-200 DEFINITIONS, add:

§ 12-16-225

Support Facility: A facility that is not directly involved in the processing of petroleum
but is used in functions that are necessary to the operation of a petroleum refinery and is
permitted by the Air District separately from the petroleum refinery. For the purposes of
§§ 304 and 305, support facilities include, but are not limited to, Plant No. B-7419, a
hydrogen plant in Rodeo; Plant No. B-0295, a hydrogen plant in Martinez, and Plant No.
A-1820, a cogeneration plant in Martinez.

Under Part 12-16-300 STANDARDS, add:’

§ 12-16-304 Facility Emission Limits: Annual emissions of air pollutants from a petroleum refinery
orsupport facitity stratt ot exceed-tire foltowingentissiom tintits:
Facility GHG® PM® NO,” SO,°
number (metric tons)  (short tons)  (shorttons)  (short tons)
A-0010 [Chevron]° 4,473,000 529 974 400
A-0011 [Shell] 4,272,000 569 1,040 1,340
A-0016 [Phillips 66] 1,512,000 56.0 275 433
B-2758/2759 [Tesoro] 2,456,000 180 1,080 707
B-2626 [Valero] 2,950,000 134 1,410 138
A-1820 [Martinez Cogen LP] 431,000 18.8 119 2.30
B-7419 [Air Liquide] 855,000 17.3 12.9 2.48
B-0295 [Air Products] 281,000 104 3.40 2.31
® Greenhouse gas (CO.¢) as reported under Air Resources Board Mandatory Reporting, or under § 12-16-305.
® PM (the sum of filterable and condensable particulate matter), NOy (oxides of nitrogen), and SO, (sulfur
dioxide) as reported in the Facility’s annual emission inventory, except as provided in § 12-16-305.
¢ Facility owners or operators, as of September 2015, shown for information and context only.

§ 12-16-305 Change in Monitoring: An emission monitoring or estimation method that is used to

demonstrate compliance with the limits in § 12-16-304 may be changed, provided that all
of the following has been demonstrated:

(a) The new method will improve the accuracy and reliability of emission monitoring;

(b) Any difference in reported emissions caused by the change in method has been
quantified accurately, reliably, and separately from any actual change in emissions;
and

(c) The facility owner or operator has ensured that increased emissions will not be
allowed as a result of the change by demonstrating that it has adjusted each affected
limit in § 12-16-304 by the difference quantified in § 12-16-305 (b), that the adjusted
emission limit will be in enforceable effect concurrently with the change in
monitoring, and that it has applied for a permit revision to include the adjusted limit
in its Title V permit along with the other applicable emission limits in § 12-16-304.

! Replaces Staff-proposed language in §§ 304, 305, 405 and 406.
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CBE’s September 2015 Comments on Rule 12-16 Part 1

CONCLUSION

As discussed more fully in our 27 March 2015 letter to the District,” it is well within the
broad powers of the Board to adopt these proposed facility emission limits. It is further
wholly appropriate to base those emission limits on the District’s own emission
inventories. The District already uses that data in two particular ways: first, it is required
to do so by law®® for emission control policy; and second, it uses this data quantitatively
to yield substantial income through permitting fees based on the level of emissions.>’

We ask the Air District to adopt these urgently needed limits in proposed Rule 12-16.

In Health,

Greg Karras
Senior Scientist

-
4 -~
/'\-\-——4
e
;
;

Roger Lin
Staff Attorney

i e
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