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Subjectt Assuring that mobile sourme controls do not atversely
effoct public health: The axidatica catalytic converter issue

From: Assistant Administrator for Rusearch sod Develonment
To: - Assistan® Adxinistrator for Alr and Water Prograns
Assistant Administrator for Planning and Manspement

. My views of the tachnical asvects of this {ssue address the
basic scientific problen. the availadble scientific €acts and regulatory
problers, R

1. Rasic scientific nroblem: Sirply put. EPA must sssure
that environmental controls do not atversely effect mblic health or

@ enviromrental quality. That {s to say, thot on balance our actions

protuce a et health benefit for the Nation,

2. Scientific_facts: The use of catalytic converters to contrel
carbon moncxids and hydrocarvon emissions will inwlve expesing,
the penerzl nopilatien to low levels of the rew pollutants platinum and
palladium coovowids. and to increased levals of more familiar pollu-
tants, sulfuric scid and suspendsd particulats sulfates.

Byosures to nlatimm comounds src 1ikely to ranpe .
fro 1/100 10 1/10 of the threshiold limit value for platimm salts. )
Platirm coooinds can be exnected to appravate asthrma and pre- t 0T
existing cardioresniratory disease as could increased lovels of 7 §
suspended sulfate and acid serosols, It {s conceivahla that the : '
interactions of these pollutants might prove additive or synergistic,

Flatimn end palladium compotnds may also sct as co-carcinogens
oF cacer vronoters. Platimm compounds have been used experimentally
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as snti-cancer agents and it has been obscrved that most antl-csncer
egents also have some rbility to help induce crncers. Ue cannot
sssure that currently mivjocted respiratory exposures to low levels of
platinum accormanied by varticulate polycyclic oruanic matter will

not incroase tho risk for resviratory cancer. Othar udvom heslth
consaquences arg possible.

Suspendod particulato sulfate and Add serosol exissions : ’
fron sotor vehicles equipped with oxidation catalysts are increased
sigificantly above similser emissions from vehicles not emuipned with
these cctalysts. Tho bewt current averaps estimste of this probable
increase is obout .05 pa/mile measured as sulfate with a ranre of .

.02 gn/rile to 0.10/mila, Iroortant sources of variability in
both the amount emitiod &0 the resulting smbient concemtrations include
rethodology for samiing end measurement, sulfur content of gosoline,
type of catalyst, egn of catalyst, oocntin.v conditions, -etcmloﬁcd
disparsion foctors, rate of conversion of sulfir dicudd: to acid acrosals
and suspended sulfates in tis etrosphiere and the pmnordnn of vehicles
shich are equinped with catalytic coaverters.

‘Rased on paossian atrosoheric dispersion -odeh for

highisays, we estimate that veak hourly exposures to sulfuric acid and
particulate sulfates under normal dispersion conditions would be incressed
by 2.4 o 3.5 ug/E’ gp 10 meters and .8 - 1.1 at 100 meters from sn
arterial hig)r:zv. This assuwes 25% of vehicle miles involve catalyst-
equipped vedicles. Under worst cete ceterolopical conditions, thoso
‘base case'* exposures would increase by en order of macnitude, ..,
24 to 35 ug/md at 10 meters and 8 to 11 uz/nd st 100 moters. For

strisns in urban street canyors the 'base case" exgosurevould
gcnrsa by a facto; of 3to §, i.e., 7.2 to 17,5 ug/m’ at 10 meters
raa’z.4 to 5.5 vg/n? at 100 maters. Urban stroet levels would
St surther increased the »ost adverse meterological conditions.
Urivers and pascensers in these areas vould aleo be exrosed for short
reriods to high levels of sulfuric scid-syspunded sulfste one meter from
vesding that ranged from 3.1 to 4.6 v/ u.b.xmomﬂm&’w

Since fins wertic-dsie lead exissions from current
vehicle population averages sicind .07 gu/mile and ramges from .0§
o to .10 gw/mile, one misit also use observed lead levels as an
cator for lavels of acid ssrosols and suspended sulfates, Levels of lesd
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alongside frecways and in urban street canmyons should be divided by
four to simulate & 253 contribution by catalyst oquirped rotor vehicles.
hen this is done three hour levels of 4.5 tc 9.5 uz/=> slongside.
freoways mipht be exnccted on an svorage day. In a downtown ares,
levols of 2.4 to 6.0 ug/x’ would be prodicted, Projectod sulfate-acid
asrosol exposures using this mathod indicate sures alonpgside tha
freewry which overlap but are somendat higher than thoss predicted

for the edpe of the froeway by the dispersim rocel. On the other hand,
tho “lesd project{on' estimate for dontown exposures is somswhat -
lower than the dispersion model estimate. In genaral, the degres of
agrocaamt strengthans wy concetn about increases in sulfuric acld-
sulfats exposuves. . .

Bxdisting health effocts information and air monitoring data
on axbient levels of suspended sulfates and sul furic acid serosols ‘
indicate that these pollutants are present at levels that scversely effoct
pdlic health. Dxpensive sulfuric dioxide controls involving switching
to low s fur fucls and effluent controls are nevded to achieve the p
aDlient alr quality standard, Such controls in lamre eastern cities have
Teduced suspended sulfate levels Ly sbout one-thind, a reduction of
9 to 10 ug/od in the anmual averspe. los les Rasin lovels Lave
1130 beea reduced by about one-third (5 ur/®>) 25 an annual average.
The projected roadside snd street camyon {ncrerents in the anrent
sverage sulfate level in Los Angelss (10 w/m3) and in large midwestern
or ezstern cities (12-20 up/m3) would be substantial, For exasple,
tho "“usual™” peak hourly roadside (4.0 ue/m3) and street camyca (6.5
vg/e3) dncremcnts %added to the expected dally frequency distribution
for sulfate levels in downtown Los Anseles would ecan that 90 to 1008
instead of 50t of days wouid exceed our best judpment estimates for -
tho threshold for adverse effects on health,

Delsying use of converters for ono year will mot
preatly effect projected reductions in wbient levels of carbon moncadde
photocherical oxidants, In fact, the differences are not likely to ¢
be detocted by existing ambjent air monitoring stations. De use
of catalyiic converters for ane year would allow EPA to be in a mxch

“Best judgment basad on combining ths two different projection
nethods - dispersion modelling and 'leed projection.v
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convercers for ono year would allow DPA to be {n a much Latter
position to ossure thuat significant adverse effects will aust occur,

Altcrnutivoly using vehiclcs equipned with oxidation cstirlysts for
one or two yoars in a liwited area of the country zould allow gasess-
cent of these issucs in a roal world situation 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 logislatively specitied mobile source enissgons stanlards,
four other recgulatory problems should be considered: standards for
non-regulated emissions from mobile sources, the requiremeat that
wobile source control systems not emit new pollutants, the smbfent
alr cuslily standard for sulfur dioxide and the stationary source
standa:d for sulfuric acid, -
The Clean Alir Act suthorizes EPA to set mobile source
omissions standards for exhaust particulates (Sectionm 202a). UPA
~an xeintain its position as a firn regulator and avoid neediess
Congressional criticism by statinf an intention to set such stend-
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
partichlate enissions standards in any case.

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

EPA's prirary ambient air quality standard for sulfur
dioxides would not be scientifically defensible {f mobile sourcs
coatrol measurcs are allowed to increase exposures to suspendad
sulfates and acid aerosols. Hardly anyone in the scientific
Coraunily believes that sulfur dioxide alone is detrimental to
huzan hezlth at ambient levels® Ilowever, almost everyoae in the
scientific community will agree that elevatsd levels of »scid
a¢rosols and fine particulato sulfates are harmful to health,-
Tnerefore, sllowing substeatisl increases in acid serosols -~

.

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

.. decreased resistance to upper respiratory’
infections. Coe -
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and suspended suifates would be viewed b{ the scientific comnunityv
H éia’ nuch more likely to endanger health t
m the primary ambient air quality standards and the related

sn & modest relaxation
new sourcoe performance standards for sulfur dioxide.

EPA's stationary source rogulatiuns for-sulfuric
acid nist control would soen glaringly inconsistent with a
mobile source control systea that enitted significant 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 a need to protect public health, EPA should assure that use
of the oxidation catalyst does not produce tho opposite resulg.
Until EPA can do so, catalytic converters should not be used
extensively enough to incresse gopulntion exposures to scid
acrosols, suspended sulfates and noble metals and their
compounds. If this requires that oxidation catalysts not be
vtilized in 1975 moror vehicle models, so be it. Environmental
controls must 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 N. Greeanfield

Prepared by: JPPinklea:bb:10/9/73-XS52600
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