State of California
MENORANDUMNM

To

Jack Lagarias 1 Date  : August 18, 1992
Board Member
Subject : Evaluation of
Chevron's Paper
Published in the
Environmental Science
. and Technology
N . Journal

. Boyd
Execytive Officer

Peter O. Yenturini, C
Stationary Source Div
Afr Resources Board

This paper presents ths results of « test program conducted by Chevron
Ressarch designed to investigate the sffects of gasoline reformulatton on
sxhaust emizsions and on ths ozons forming potential of tha exhaust emissions.
The rasults were published in the Environmental Science and Technology Journal
titled "Speciatad Measurements and Calculated Reactivities of Vehicls Exhaust
Emissions from Conventions] snd Reformulated Gasolines.” In its test program,
Ch:vr:n tested two gasolines in 19 voMc!‘r: and measursd ths resulting exhaust
emissions. <

Summary

The mass smissions reductions observed by Chevron, dirsctionally, confirm
the emissions reductions that can result with the use of reformvlated
gasalines. However, the resuits of the Chevron test program cannot be used to
estimate the emission reductions that are expscted from the Air Resources
Board‘s (Board) Phase 2 reformulated gasoline regulations. The Chevron test
fuels differ from Eho Board's Phase 2 reformulated gasoline in 4 of the 8
specifications (RVP, sulfur, T90, and aromatics). ARCO's EC-X gasoline more
closely represents the gasolines that will be produced when the Phase 2
standards take effect. Thus, the reductions in exhaust emissfons and in ozone
forming potential observsd by ARCO are more representative of the reductions
that can be expscted from the fhase 2 reformulated gasoline standards.

Discussion

!
The two gasolines tested by Chevron were designed to represent a typical
Los Angeles premium gasoline and a Chevron reformulated premium gasoline.
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Chevron's program was designed primarily to investigate the effects of changes
in gasoline RVP, oxygen contsnt, and drivesbility index (DI) on emissions and
on the ozons forming potential of the emissions. Other fuel properties
differad nominally in the test pregram. The 19 vehicles were comprised of
vehicles from foyr different catalyst technology groups: noncatslyst,
oxidation cltnyﬂ . thres-way catalyst, and thras-way cstalyst with adaptive
1sarning systens. Chevron obtained speciated exhaust emissions dats and
sstimsted, using the Carter MIR mathod, the ozone forming potential of the
sxhaust emissions. !

Chevron's conclusions are that, on average, tota) volatile organic
compound (VOC) emissions decreased by about six percent when the reformulated
gasoline was used but the specific reactivity of the exhaust emissions
(expressed as grams of ozone per grem of VOC) rewmained approximately constant.
Per mile smissions reactivity (expressed as grams of ozone per mile) was
reduced by about sfx psrcant. This reduction resulted from the decresss in.
the sxhaust mass emissions rate. '

The results of Chevron's test program appesar to be directionally
consistent with the results of other test programs that have been conductad to
tavestigate the sffects of various gasoline reformulations-an emissions.
Whers Chevron's results differ, the differences appear to be explainadle.
Oirectionally, the reduction fn the VOC mass emissions rate observed by
Chevron is consistent with the results of test programs such as ths Auto/01)
program and ARCO’s EC-X program. The mass smissfons reductions observed by
Chevron appear to bs consistent with what would be predicted by the regrassion
equations developed in the Auto/0f1 program. We used the Auto/0i1 regressions
for the two fuels tested by Chevron and predicted about a four percent
reduction in total VOC emissions for the reformulated fuel tested by Chevron
as compared to the six percent reduction observed by Chevron.

The magnitude of the mass emission rate reduction abserved by Chevron is
also Tess than what was obssrved by ARCO, When ARCO tested the EC-X fus)
against the industry-wide aversge fuel they observed a 37 percent reduction in
the average NNOG emissions when its EC-X fue) was used. Of course, EC-X
represents a more ssverely reformulated gasoline than was tested by Chevron.

Chevron’s fatlure to find & difference in the specific resctivity of the
sxhaust smissions from the reformulsted fuel conflicts with the findings of
ARCA. In itz progras ARCO found ddout an sipht parcent reduction in the
spacific reactivity of the sxhaust emissions from ths fuel as compared to the
industry average fuel.

The differences in YOC nass emfssion reductfons and the specific
reactivity reductions observed by Chevran and ARCO sppear to bs due to the
differences betwessn their baseline reference and reformulated gasolines. The
reformulated gasoline used by Chevran was not greatly different from fts
refsrence premiue gasoline. There are greater differences between ARCO's EC-X
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gasoline and {ts reference gagoltne. A comparison of some of the relevant
propsrties shown in Tabls 1 {1lustrates these differences.

Table 1. Comparison of Propertiss of Chevron and ARCO Referance and
Reformuisted Gasolines

mm@‘%@%ﬁ
s. ,

RVP(pst) 1.8 8.7 6.7 7.0
Sulfur(ppng 143 121 330 0 40
Olefins(vols) 6.8 6.5 8.7 5.6 6
Dxygen(wtg) 0.8 2.3 0 ©2.1  1.8-2.2
Aromattcs(voll) 36 35.6 34.4 21.6 25
T50 23% 20 213 - 203 t10
140 a8 in . a3 293 300
o1 1233 1126 131 1109 NA

DI = Driveability Index

The sbove table 11lustrates the fsct that the two fuels tested by Chevron
do not differ to a great extent. This is not surprising since the main
objective of the Chevron program vas only to investigate the sffects of
reformulation by changing RYP, driveability index (DI), and oxygen content.
Olefins, T90, and Sulfur content were not grestly different betwesn the
reference fuel and the Chevron reformulated fusl. Only the olefin, oxygen,
and the T50 properjties of Chevron’s reformulated gasoline mest the ARB’s phase
2 reformulated gazoline standards,

The above table also shows that the differsnces betwsen the reference
gascline and our Phase 2 reformulated gasoline were much greater for ths ARCO
fuels than those for the Chevron fusls. Ths reformulated gasoline used by
ARCO (EC-X) 13 very similar to the gasolines that will bs used when the ARB's
phase 2 reformulated gasoline regulations take effect. ARCO's EC-X gasoltne
almost mests sll of the phase 2 r.fomlntu gasoline standards, except for
oxygen content. Only st1ight modification to the EC-X gasoline 13 necessary in
order for it to mest the oxygen standsrd. The estimated emissions reductions
will not be greatly diminished as’'a result of this modification, as the EC-X
gasoline does not currently excesd the oxygen standard by very much.

Because in the Chevron test program the reformulated gasoline did not
differ as much from the refersnce gasoline, it is not surprising that the
obssrved YOU benefits are small and that no reductions in the czone forming
potent{al were obsprved. I hope this apalysis is helpful. If you have any

questions please Tpe! fres to call me at (916) 445-0650, or Dsan Simercth at
(916) 322-6020,
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