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Subjectr Assuring that mcbile sourme controls do not atversely
sffoct public health: The oxidstica cstalytic converter issuo

Fronm: Assistant Administrator for Research sod Develonuent

To: - Assistan® Adaministrator for Alr .md Water Prograns
Assistant Administrator for Planning and Manspesent

. My views of the techniczal asvects of this {ssue address the
:arzgc scientific problem. the availsble scientific €acts and regulatory
lers, B

1. Rasic scientific nroblem: Sirply put. EPA must assure
that environmental conirols do ot atversely effect mblic hoalth or
envirormental quality. That {s to say, thzt on balsnce our actions

©@ rtroduce a 1ct health benefit for the Natien.

2. Scientific facts: The use of‘cau!rtic converters ©o control
carbon monexids and mydrocarbon emissions will involve expesing
the penerzl nopalatien to low levels of the rew nollutants platinum and

E palladium coroowds. and to increased levels of rore faniliar pollu-

i tants, sulfuric scid and suspendsd pvarticulate sul fates.

3 Byosures to platimm cowounds src 1ikely to ranpe .

3 from 17100 to 1/10 of the threshold limit valus for platimm salts. “
1 Platirm coooinds can be exnected to sppravate asthra s pre- * ;

existing cardioresnirstory disease as could increased lovels of 7 ?
suspended sulfate and scid serosols, It is conceivahla that the : i
interactions of these pollutants might prove additive or synergistic,

] Platimm end palladium compounds may also sct as co-carcinogens

or cancer prowoters. Flatimm compounds have boen used experimentally
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as snti-cancer agents and it has boen observed that most antl-csncer

sgents also have some ebility to help induce crncers. e cannot

assuro that currently projocted resniratory exposures to low levels of

platinum accocmanied by varticulate polycyclic oruanic matter will

not incroase tho risk for resoiratory cancer. Other ldvom heslth - o -h

consaquences are possible, ;
Suspendod particulato sulfate and acid aerosol esissions : ‘

from motor vehicles equipped with oxidation catalysts are increased

sipificantly above similsr emissions from vehicles not equipped with

these cstalysts, The he~t current averape estimste of this prohable :

increase i3 obout .05 p/mile measured as sulfate with a ranre of o

.02 pa/rile o 0.10/mila, Iroortant sources of variability 4n

both the amount emitiod &nt the resulting smbient concentrations include

rethodoloyy for samiing snd measurement, sulfur content of gasoline,

type of catalyst, ego of catalyst, oocntiny conditions, netemlogial

disparsion factors, rate of conversion of sulfir dioxide to acid acrosals

and suspended sulfates in tie strosphiere and the m!ortinn of vehicles

which are equipped with catalytic coaverters.

‘Rased on Frussizn atrosoheric dispersion -odels for
highisays, we estimate that veak hourly exposures to sulfuric acid ad
particulate sulfa under nomal dispersion conditions would be increassd
by 2.4 10 3.5 ug/e” 51 10 meters and .8 - 1.1 at 100 meters from sn
arterial rizvy. This assumes 25V of wehicle miles involve catalyst- 1
equipped vedicles. Under worst cate cetetvlopical conditions, thoso 'k
‘base case' exposures would increase by zn order of marnitude, f.e., . Y
uto35ug/n3nzmm:ersmstonuz/nlnloomtm. Fer -
strisns in wurban street canyors the 'base case™ exgommld
cr.rsabya facto;ofltos i.e., 7.2 to 17.5 wg/m’ at }

at 100 poters. Urban street caryons Jevele woum
St :urther increased under the sost adverse meterological conditions,

Urivets and pascenfers in these areas »rould aleo be exposed for shore
reriods to high levels of sulfuric scid-syspended sulfate one meter froa
tesding that ranged from 3.1 to 4.6 uy/ ulboec:sotonto%mh’

Since fire yertic lste lead exdssions from current
vehicle population averages s.civd (07 gr/mile and ramges from .0$
ga to .10 pw/mile, one migat also use observed lead levels gs an

cator for lavels of scid asrosols and suspended sulfates, Levels of lead
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slongside frecways and in urban street camyons should be divided by

four to simulato & 253 contribution by cstalyst equirped rotor vehicles. .

When this is done throe hour levels of 4.5 tc 9.5 uz/= slongside.

freoways mipht be exnccted on an svorages day. In a dowmtown ares,

levols of 2.4 to 6.0 ug/m would be prodicted, Projectsd sulfate-acid

aerosol exposures using this mathod indicate ﬁwms alonpside tha ~
freewsy which overlap but are somovdat higher than thoss predicted ) :
for the edgs of the froeway by the dispersim podel. (n the other hand,

tho “lced projection” estimate for dow.town exposures is socswhat -

lower than the dispersion model estimate. In general, the degres of

agrecaant strenpgthans my concetn sabout increases in sulfuric acid- )
sulfats exposuves.. . .

Existing health effects information and air monitoring data
on azbient levels of suspended sulfates and sul furic acid serosals _
indicate that these pollutants are present at levels that sdversely effoct
polic health. Dxpensive sulfuric dioxide controls involving switching
to low s fur fucls and efflucnt coatrols are necded to achieve the p
xDient alr quality standard, Such controls in lamre sastern cities hawve
Teduced suspended sulfate levels Ly sbout one-third, s reduction of
9 to 10 ug/od in the wvwal averape. Llos les Rasin levels kave
1130 beea reduced by about one-third (5 wr/m°) as an amual average.
The projected roadside mnd street camyon {ncrements in the Qorent
averags sulfate level in Los Angeles (10 ue/m3) and {n large midwestsrm
or esstern cities (12-20 up/m3) would be substantial, For exasple,
the “usual” peak hourly roadside (4.0 up/m3) and street canyon (6.5
ug/e3) dncremcnts *added to the expected dally frequency distributica
for sulfate levels in downtown Los Angeles would rean that $0 to 1008
instead of 501 of days wouid exceed our best judpment estimates for -
tho threshold for adverse effects an health,

Delgying use of converters for ono year will not ’

preatly effect projected reductims in wdient levels of carbon moncxide ) .

photocherical oxidants., In faect, the differcnces are not likely to ¢
be detocted by existing arbjent air monitoring stations. De use
of catalytic converters for ane year would allow EPA to be in a much

“Best judgment based on combining the two different projection
msthods - dispersion modelling and 'lsed projection.”
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convercers for ono year would allow LEPA to be in a much batter
position to assure thut significant advorse effects will ast occur.

Altcrnutivoly using vehiclcs equipped with oxidation cstrlysts for

one or two yoars in a liwited area of the country zould allow assess-
cent of tleso issucs in a real world situstion prior to general
national usage. Howover, this course may not be without profound
philosophical, legal and regulatory consequences,

S

3. Regulatory Problems: Besides the obvious problea of
reeting legislatively specitied mobile source enissgons staniaxds,
four other recgulatory problems should be considered: standards for
non-regulated emissions from mobile sources, the requirement that
wobile source control systeas not emit new pollutants, the smblent
alr ocuslily standard for sulfur dioxide snd the stationary sourcs
standa:d for sulfuric acid.

The Clean Air Act suthorizes EPA to set mobile source
cmissions standards for axhaust particulates (Section 202a). EPA
~an xeintain its position as a firn regulator and avoid neediess
Congressional criticism Dy stztinf an intention to set such stonde
ards «t the scme tino as an official position is taken on the
cxidation catalyst issue, Tue use of stratified charge sngines
or rotsry engines will probably csuse the Agency to set
particilate enissions standards in any case.

EPA mobile source eaissions regulations state that
control systens employed for lepislatively regulated pollutants
hall not thecselves introduce new pollutants (Section 85.004b),
2latirua and palladiun compounds are new urban sir pollutancs,

EPA's prizary ambient air quality standard for sulfur
dioxide would not be scientifically defensible i{f mobile sourcs
control measurcs are sllowed to increase exposures to suspendad
sulfates and acid aerosols. Hardly anyone in the scientific
Coraunity believes that sulfur dioxide alone is detrimental to
huzan hezlth at acbient levels® lowever, almost everyoae in the
scientific community will agree that elevatsad levels of acid
acrosols and fine particulats sulfates are harmful to health,-
Tnerefore, sllowing substaitial increases in acid serosols -~

& A fow of us b-lieve sulfur dioxide can cause
reflex laryngosnasa, bronchospasa and

. decreased resistance to upper respiratory’
infections. Co e -
. )
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and suspended sulfates would be viewed b{ the scientific communityv

ﬁia’ ruch more likely to endanger health than & modest relaxation
%7 in the primary ambient air quality standards and the related
new sourco porformance standards for sulfur dioxide,

IPA's stationary source rogulatiuns for-sulfuric
acid nist control would soen glaringly inconsistent with a
mobile source control system that emitted sigznificant smounts
of sulfuric acid and suspended sulfates. This fact would
probably not be overlooked by either indistry or public interest
groups. :

4, Conclusion: If enhancement of air quality rests
upon & need to protect public health, EPA should assure that use
of the oxidation catalyst does not produce tho opposite resule.
Until EPA can do so, catalytic converters should not be used
extensively enough to incresse gopulttion exposures to scid
acrosols, suspended sulfates and noble motals and their
compounds. If this requires that oxidation catalysts not be
vtilized in 1975 motor vehicle models, so be it. Environamental
controls rust be based upon sound scientific evidence and be as
scientifically defensible as possible, At this time, the use
of oxidation catalysts is not so based. -

Stanley M. Greeanfield

Prepared by: JPPinkles:bb:l10/9/73-X52600




