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PROCEEDI NGS

DR. ALEXEEFF: Good norning. |'m George
Al exeeff, deputy director for Scientific Affairs of
CEHHA and | want to wel cone you all here. WMany of you
were here or alnost all of you yesterday, and
yesterday we heard sonme presentation and di scussion
about the particulate nmatter docunent that the Air
Board and OCEHHA put together. So today we're going to
be di scussing nostly the public's comments, and your
coorments. So I'd like to just wel cone you here and
turn it over to R chard Bode.

CH EF BODE: Thank you, George. |'mactually
going to pass it over to Dr. Kleinman pretty soon

Just a coupl e of announcenments, and that's
that we've been asked about presentations that were
gi ven yesterday and we'll put those up on the web page
when we get back Friday. So everybody will be able to
get copies of that and downl oad them off the Internet.

And if you're com ng agai n today, please sign
the attendance list. You should also -- Do we have
the address for the Internet page? W'Ill find that
out and maybe later on we'll give you guys the address
t 00.

(Thereupon, a recess was

held off the record.)
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CHAI RVAN KLEI NMAN:  Good norning. Before we
actually start with the public commentary, | did want
to take an opportunity to thank our hosts, OEHHA and
the California Air Resources Board for setting up the
forum for putting together, working with the
University of California to set up a panel that I'm
very pleased to serve with, and for putting together a
very conprehensive report, which I'"'msure will raise
sone public comentary and | think that's what we're
going to hear this norning.

|'"ve got a |ist of about 12 people who have
signed up, said they want to speak. W' ve got about
an hour and a half on our agenda, which neans that we
can all ow about eight m nutes per presentation. And
sol'dlike to get started.

The first speakers are fromthe Anmerican Lung
Associ ation, Deborah Sphrentz and, |'msorry, |
didn't --

M5. HOLMS- GEN: Bonni e Hol ns.

CHAI RVAN KLEI NVAN:  Bonni e Hol ns, okay.

You' re on.

M5. HOLM5- GEN:. Good norning. M nane is
Bonnie Hol ms-Gen. |I'mw th the Anerican Lung
Association of California. | have to say that | had

the opportunity to drive a natural gas car here today,
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and I'mvery excited about it. | only had to fill up
once.

| amextrenely pleased to be here today to
represent the American Lung Association of California,
and ny col | eague, Deborah Sphrentz, from our nati onal
Lung Association, is going to follow. And we have
been very pleased with the quick process that ARB and
CEHHA have enbarked on to review and update the
particul ate matter standards, and we strongly support
t he nost stringent possible standards for PM 2.5 and
PM 10.

We believe that establishing nore stringent
standards and a new standard for PM 2.5, specifically,
is one of the best ways that we can ensure better
health protection in California, especially for those
sensitive popul ations that you' ve spent a lot of tine
di scussing, and especially infants and children, which
is the subject of the SB 25 legislation. 1In
particular, we strongly support the proposed
ti ghtening of the annual average PM 10 standard, as
recommended in the staff report to 20 m crograns per
cubic neter, and the establishnment of a PM 2.5 annual
standard at 12 m crograns per cubic neter, as
recommended in the staff report.

The area that we wanted to raise with you and
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that you' ve already raised and had a | ot of discussion
about yesterday is the l|ack of a recomendati on on the
24-hour PM 2.5 standard. W strongly urge you and
your commttee to ask and reconmend, urge ARB and
CEHHA to include a 24-hour standard for PM 2.5 in the
report. We view it as of the utnost inportance, to
i nprove health protection for sensitive popul ati ons,
infants, children, people with asthma and chronic |ung
di sease, and the elderly.

As was robustly discussed yesterday, there is
a very extensive and sound scientific body of
information on short-termhealth effects from
particul ate matter exposure that would support the
addition of a 24-hour standard. And there really was
excel l ent di scussion yesterday on the need for a 24-
hour standard, and ny col | eague, Deborah Sphrentz is
going to go into sone nore detail about our
per specti ve.

| wanted to add a little nore broad
perspective on why we would like to see this 24-hour
standard, and this goes back to the |egislative
canpai gn in support of SB 25, the Children's
Environnmental Health Protection Act. And when we were
i nvolved in that canpaign, we had a day for

individuals to cone and talk to |egislators about why
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they believed this was so inportant, to have this
| egi sl ati on passed.

And there was a wonman from Contra Costa
County, specifically, and her ten-year-old asthmatic
son that cane -- She took a day off fromwork and cane
to Sacranento -- and her son had a case of all the
equi pnent and nedi cations that he has to bring with
himto school every day to deal with his asthma and
manage his asthma attacks. And this woman and the son
wanted to specifically show | egi sl ators what her son
had to deal with. And basically, the nessage was, you
know, this is a lot for a ten-year-old to have to dea
with, to be concerned every day about having to suffer
froman asthma attack and have to keep all these
medi cations and equi pnent at his side.

And it really put a human face on what we
were trying to acconplish with SB 25, that we're
really trying to pay special and particular attention
to the needs of children, infants and children, and to
make sure their air quality standards are especially
protective of children. And as was di scussed
yesterday, we strongly believe that we need to have a
24-hour standard in order to make sure that we drive
down t hose peak PM neasurenents so that we can reduce

t he nunber of asthma attacks in children, and
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hopefully reduce the respiratory synptons i ncl uding
asthma attacks that children experience. And we
believe that it's of utnost inportance to inprove the
health of children, reduce respiratory di seases and
asthma attacks in children, reduce |ost school days,
and just reduce the suffering and distress that

chil dren experience.

So | wanted to remind you, as | know that you
are aware, that in addition to the mandate on the
state to protect public health that there is a special
mandat e because of SB 25 to particularly include
infants and children in the protection afforded by our
California particulate matter air quality standards,
and that we believe in order to do the best job to
protect children that we would urge you to nove ahead
in reconmmendi ng a 24-hour standard, in addition to the
very good annual PM 10 and PM 2.5 standards.

| "' m now going to introduce Deborah Sphrentz
to present sone nore specific information.

M5. SPHRENTZ: Good norning. |'mgoing to
focus our presentation on the case for a short-term PM
2.5 standard. And this is a graph fromthe recent EPA
staff paper on particulate matter. | know you can't
read the graph, the print is small, | just show it

because of the overall nessage that's being portrayed
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10
here, which is there are a vast nunber of studies.

In this particular graph, these are studies
of PM 2.5, short-termeffects fromthe US and Canada,
and this graph represents 65 distinct effects
estimates that have been derived fromthe recent
literature, the vast majority of these studies show ng
statistically significant associations, working at the
full spectrumof health effects here, fromnortality
to respiratory systens. And another thing that's
striking, | think, is that the majority of these
st udi es have been published since EPA did its | ast
reviewin 1996. And it's the effects adjusted by
these studies that we feel critically define the need
for a short-termfine particle standard.

An inportant point here is that we believe
that the effects these studies denonstrate are not due
solely or primarily to chronic effects, but we believe
that they denonstrate distinct short-termeffects.

One of the policy inplications fromthe
health literature, we believe a 24-hour PM 2.5
standard is indicated. W think it's the indicator to
protect against these effects that the studies have
denonstrated. A 24-hour indicator would be consi stent
with a majority of the results fromthe

epidemological literature. It will protect against
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11
bot h singl e-day excursions and also nmulti-day air
pol | uti on epi sodes.

The staff report nmakes a nunber of argunents
that we want to try to address. One is | think that
t he annual average PM 2.5 standard will offer sone
protection agai nst short-term exceedences. And this,
of course, is true, but we believe it is insufficient
because an annual standard alone will not place limts
on how high daily concentrations can rise. And there
will still be seasonal periods of high PM 2.5
concentrations that are not protected by an annual
aver age standard.

We did an analysis of PM 2.5 nonitoring data
for California, which shows that an annual average PM
2.5 standard al one would leave 5.8 mllion
Californians in 16 counties unprotected from high
short-term concentrations of PM2.5. This data from
EPA' s airs database and their nobst recent trends
report reports on peak nonitoring concentrations in
each county. And you can see that in these 16
counties, the annual mean concentrations in 2000 were
bel ow t he proposed standard of 12, yet the 98th
percentil e 24-hour concentrations were still high.

For exanple, in Al ameda County, annual mnean

concentrations for 2000 were 11.2 m crograns per cubic
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meter, but the 98th percentile 24-hour concentration
was 50. And, as you know, with the 98th percentile
formof the federal standard, that neans that there
were seven days in 2000 when | evel s exceeded the
concentration | evel shown here. Simlarly, Contra
Costa County had annual average concentrations of
10.9, 98th percentile, 24-hour concentrations of 46
m crogranms per cubic neter.

So it's not just the rural counties that
we're tal king about, but also the | arge popul ati ons of
California that may not be violating the annual
average |level, yet still showi ng high daily
concentrations.

Anot her argunent that they made in the staff
report is that a daily PM 10 standard woul d of fer sone
protection against PM 2.5 concentrations. And there's
a couple of points to be nade here. | think the nost
inmportant one is that fine and coarse particles really
are distinct pollutants. They come fromdifferent
sources, they arise fromdifferent processes. And,
nost inportantly, historically the control strategies
for mass-based standards |ike the TSP standard and PM
10 standard have focused on controlling the |arger
heavi er particles, so that if you rely on a 24-hour PM

10 standard, you may not be controlling conbustion
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13
sources of fine particulates, which, of course, we're
nost concerned about froma public health perspective.

O her agencies that have reviewed this issue
have cone up with 24-hour PM 2.5 standard. The Puget
Sound Clear Air Agency has a recommended | evel of 25
m crogranms per cubic neter. As was nentioned
yesterday in the staff presentations, the Canada-w de
standards, 24-hour standards for PM 2.5 are set at a
| evel of 30 mcrogranms per cubic neter. And, of
course, EPA has the 65 m crogranms per cubic neter,
98t h percentile formof the standard, which we really
want to enphasize is by no neans consi dered protective
of public health. And California cannot rely on this
federal standard as a backstop neasure to protect the
health of its citizens, because it is set at such a
high level that it would be rarely if ever viol ated.

The | arger point here, of course, is that
California has al ways been a |eader in air pollution
control, and the work that you're doing here has
important inplications, not only for the state but for
the nation as the whole and the rest of the world.
And we are very supportive of the new proposals to
strengthen the annual average standards for PM 10 and
to establish a new annual average fine particle

standard, but we feel that in order to be health
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protective it's inportant to proceed wth a stringent
24-hour fine particle standard as well. Thank you.

CHAI RVAN KLEI NMAN:  Ckay. Thank you very
much, | adies.

The next speaker is John Heuss from AR
| ncor por at ed.

MR. HEUSS: Good norning. M nane is John
Heuss with the Air Group of Resources, Incorporated.

In our review we identified a nunber of major
problenms with the draft. The first was it does not
rigorously eval uate consi stency or coherency within
the epidem ology. Second is that it does not eval uate
the consistency with PMrisks in other settings.
Third, it does not acknow edge the presence of false
positives, and we use in our witten comments, the
ozone results from NVAPS to denonstrate this.

It neglects the inportance of seasonal
anal yses. W nake the point that several studies by
Styre, Mool gavkar and Lubay, and Chalk et al., and
NMVAPS al | show t hat seasonally segregated studies are
inportant. We also |ist a variety of other studies
t hat show najor differences between seasons whi ch need
to be understood.

The material downplays for potenti al

conf oundi ng by ot her outdoor pollutants, |'m not going
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to get into that a lot; | think other speakers wll.
|"mgoing to spend a little nore tine on the issue
| ast year, neglects confounding by indoor pollutants.

In terns of consistency, our coments
i ncl uded exanples fromthe South Coast basin, and our
suggestion for you folks is that you rigorously
eval uate all of the studies you have of nortality and
norbi dity for consistency and coherence. Because when
we | ooked through these studies, we found that they
all showed associations with air pollution, but they
did not agree on what pollutant, did not agree on what
season in sone cases, did not agree on one particul ar
end point.

For exanple, Katie and Noskyl ak (phonetic)
reported associations with a variety of pollutants in
1991 with nortality, but not with fine particles.

1995 associ ations were shown with ozone PM 10 and COQ
and in tw pollutant nodels PM 10 and ozone, the ozone
went to zero, and in the two pollutant nodels for PM
10 and CO they both persisted. And in Gstro in 1995,
it showed association wth an estimated PM 2.5 in the
sumer but not year-round.

And when we get to NVAPS, you find an
association with PM 10 but not ozone and si ngl e-

pol |l utant nodels. But when they did multiple-
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pol |l utant nodels, the PM 10 coefficient went to zero
in nodels with PM 10 ozone and anot her gas.

Mool gavkar had a very simlar result, no ozone
associ ation and associ ati ons of singl e-poll utant
nmodels with PM 2.5 and 10, but when ot her gases,
si ngl e gases were included, those associations
di sappear ed.

So all these five studies reported
associations wth air pollution and nortality, but as
| pointed out, they do not agree on which pollutants
are involved, they do not agree on health end point
effect.

The hospital adm ssion studies, when you | ay
t hem si de by side, also do not agree. |If you read any
one, it sounds quite convincing, but if you put them
all together it is much | ess conducive. Wen you add
all the norbidity studies together, there is |ess
coherence than one m ght expect. W really do see
i nconsi stencies, not only in this area, but we
denonstrate in our paper that in Philadel phia, in
Chi cago, in Birm ngham and there are many ot her
exanpl es where there are now nultiple studies for the
sane city, and they don't see the sanme thing. And
that rai ses serious questions.

The issue of confounding by indoor pollutants

PETERS SHORTHAND REPORTI NG CORPCRATI ON (916) 362-2345






10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

17
we included in the material, a small cal cul ation we
made to denonstrate this. In naturally ventilated
bui | di ngs, which are basically our honmes, where we
spend about two-thirds of our tinme and children spend
about seventy-five percent of their tinme, according to
the graph, the air exchange depends on two things:

w nd-driven pressure differences and tenperature-
driven pressure differences. And the wind is the sane
factor that is involved in the weather, changing the
concentrations of outdoor pollutants froma given

sour ce.

Reductions in wind speed will increase the
anbi ent PM exposures, but they will also reduce the
air exchange, and that increases the indoor exposure
to an indoor source. And this degree of confounding
can be eval uated by |inking outdoor nodels with EPA
and ot her indoor air nodels using standard ventilation
and equations. And we've done that in a sinple
calculation. It was presented to CASAC (phonetic)
| ast July and we provided a copy to you folks.

| want to spend a couple of m nutes
di scussing the basis for the draft recomrendati ons.
First is, is PMmass the appropriate indicator? As
was di scussed yesterday, the question really arises

are all particles created with equal toxicity by nass?
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And based on the discussion yesterday and the
di scussi on over nmany years of people trying to
eval uate this issue, the answer is nobody really
t hi nks so.

So PMnmass is really a stopgap at best until
we can get better information. Fortunately, a nunber
of years ago, when EPA pronul gated PM 2.5 standards,
it was a nmgjor national research programinitiated,
the National Research Council put together a panel to
work on defining that with E. J. Allen, and there has
been an outpouring of studies on every aspect of this
i ssue. And over tinme, hopefully, to the extent that
PM associ ations are really causal, that wll be
denonstrated. |If they are not, that will also be
denonstr at ed.

So over tine, you should be thinking about
nmovi ng beyond just PM but to try to understand the
i ndi vi dual conponents that you're dealing with
whet her they're unit sources or chemcals, to try to
understand what to do there. And again, to the extent
particles are involved in health effects at this
point, both fine and coarse are inplicated. So we
agree with the draft in that sense.

Anot her statement in the draft is that there

is conpelling evidence of PMcausality. W submt
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that is really an alternative view, that causality has
not been denonstrated yet, and we offer the ngjor
i nconsi stencies in the epidemology in the sane
| ocation as | ooked at in different |ocations and by
season.

And then we raise the issues of confoundi ng
or bias due to both the outdoor gases, the indoor
pollutants, etc., denonstrated in nmeasurenent issues,
and when you | ook at the toxicology and the symetry
of really directing the effects of these |ow | evels,
they're not consistent with our database at this point
intime.

The draft reconmends annual average
standards, to a great extent based on the assunption
that there are large chronic effects, and that cones
from as we discussed yesterday, the ACS and Six-City
Studies. W don't think those studies are
particularly relevant to the current California
situation. The effects those two studies found were
i ncreased cardi ovascular nortality, not respiratory.

It was in the | ess-educated population, in the

i ndustrial Mdwest and Northeast, where they had very
hi gh past exposures to industrial activity and coal
conmbustion. The ACS and Six-City Study originally was

designed to | ook at the influence of coal conbustion.
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And in the reanalysis, it's been denonstrated that the
strongest association is not with particles, but with
SQ2.

Also in the reanalysis, there are positive
associ ati ons when they | ooked at different regions, in
t he eastern subregi ons, but there were negative
associ ations for both sulfate and PM 2.5 in western
cities. In addition, the chronic signal that you are
seeing in California has a nunber of nmajor differences
with a chronic signal in the ACS and Six-City Studies.
And i f you have, expect a very large chronic nortality
signal, there ought to be a strong chronic norbidity
signal associated with that, and if you | ook carefully
at that, there are many inconsistencies there too.

So, in conclusion, we want to point out that
the tine-series associations with outdoor pollutants
measur enents are confounded by indoor pollutants,
based on the known physics of -- confounded by the
known physics of air exchange.

And finally, there are many PM associ ati ons
in single-pollutant nodels reported and you see many
exanples of that. The issue is, is a single-pollutant
nodel sufficient, and we submit it's not. And when we
| ook for consistency in rigorous fashion, cutting the

data as many ways as possible, particularly when there
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are multiple studies in the sane city, these studies
fail, having the first test of an observation nodel
wi th individual people |ooking at the sane thing, sanme
pl ace, seeing the sane thing.

And then we are concerned that the enphasis
on the annual nean may be m sdirected because of sone
very ol d concentrations in the dosinetry that
Dr. Vostal will present to you later in his conments.

CHAI RVAN KLEI NMAN:  The next speaker is Joe
Suchecki fromthe Engi ne Manufacturers Associ ati on.

MR. SUCHECKI: Onh, |'m not speaking.

CHAI RVAN KLEI NVAN:  You're not going to
speak, okay.

Then Ted Hol conb.

MR. HOLCOVB: Good nmorning. |'Il be brief.
My comrents are fairly sinple.

Less than five percent of the annual average
anbient PM 10 in key urban areas --

UNI DENTI FI ED SPEAKER: VWhat is the
affiliation? Mke, is the affiliation --

Are you going to tell us your affiliation?

MR HOLCOVB: Well, at the nonent | am
retired, or | amretiring, it's the sane thing.
spent 28 years working for Pacific Gas and El ectric

Conpany, and the material that |I'mtal king about is
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very simlar to the material that we previously
submtted to US EPA back in the 1997 tinme period.

But this material is my owmn, it is not
Pacific Gas and Electric's, it was not reviewed or
approved by Pacific Gas and El ectric Conpany, and |
want to make that very clear.

Anyway, getting back, |less than five percent
of the annual average anbient PM 10 in key urban areas
has been directly attributed to inconpletely conbusted
fuels. The vast majority of PM 10 mass is attributed
to road, construction or wind dust, sea salt, or
secondary particles forned by atnospheric reactions.
This allows vehicle manufacturers and industri al
sources to argue that particulate control efforts
shoul d focus on roadways, excavations and farns.

Narrowi ng the size faction fromPM 10 to PM
2.5 noves attention away fromthe farm and dust
sources, but shifts the attention to secondary
particles, not to primary particles. Gasoline fuel
vehi cl es, diesels and nost other conbustion-rel ated
sources will emt 20 tines nore secondary particle
precursor mass than primary particle mass.

The reality is that healthy adults have been
exposed to anmonia nitrate concentrations far higher

than current mass standards all ow w t hout any
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observation of adverse effects. But the
epi dem ol ogi cal studi es suggest that effects m ght be
occurring due to relatively brief exposures to
relatively | ow concentrations.

This suggests to ne that it's not the ammoni a
nitrate but sonething el se we ought to be focusing
upon. Unfortunately, the standards before you
continue to focus only on mass and si ze, and, hence,
will continue to place greater weight upon control of
t he higher mass of ammonia nitrate than on the | ower
mass of primary particles.

When the Health Effects Institute summari zed
this review of data, conparing nortality statistics to
particul ate concentrations, it reported w de
variations in correlation. The highest positive was
i n Cakland. The hi ghest negative was in Mdesto.

They | ooked at that data as confirmng their
supposition that overall, particles appear to cause
harm | | ooked at that data as confirm ng ny belief
that primary particles appear to pose higher risk.

Cakl and is the sort of area where you woul d
expect particulate data to contain a nore consistent
percentage of primary particles. Mdesto is the sort
of area where you woul d expect the percentage of

primary particles and the total particle mass to vary,
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defeating efforts to correlate nass to harm

| am not suggesting ammonia nitrate is
harm ess, but | am suggesting that you al ready have
ozone, nitrate and total nass standards that are
ei ther adequately protective, or can easily be
adjusted to be adequately protective against nitrate
exposures. But there is not any standard that is
aimed directly at primary particul ate.

One way to nove toward such a standard woul d
be for the ARB to adopt a standard that controlled
total PM 2.5 mass left after subtraction of the
ammoni a, chloride and nitrate masses. A nore focused
but harder to adm nister substitute would be to focus
on particulate mass traced to primary particles
emtted by specifically listed source types like
di esel s, gasoline-fuel ed engines, snelters, wood
st oves, asbestos processing, etc.

| hope these suggestions prove hel pful,
either in this review or in sone future review Thank
you.

CHAI RVAN KLEI NVAN:  Thank you very much.

MR. HOLCOVB: And, by the way, the nmateri al
i ncludes a couple of graphs and stuff | would submt
into the record with that.

CHAI RVAN KLEI NVAN:  Thank you.
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The next speaker is Mark Sanperstein.

MR. SAMPERSTEI N.  Good norning. Mark
Sanperstein with BP, and al so representing W5PA,
Western States Petrol eum Associ ati on.  WSPA has
submtted sone detailed witten comments and we hope
you' || take those into consideration. They were
prepared by epidem ol ogi sts that have conducted
anal yses in these areas, and if you would Iike further
clarification, we would be glad to facilitate any
guestions that you have to the authors of the
comment s.

Today | just wanted to briefly highlight a
couple of those comments. First is the rationale for
the selection of the standards. Cbviously, when the
docunment was first rel eased, we | ooked with great
anticipation to see if the standard set woul d be | ower
than EPA' s 15 m crograns per cubic neter for PM 2.5
and we saw that it was. And then we went to | ook for
what was the rationale behind that, and it just
doesn't seemvery clear. | realize that the staff has
pul | ed out sone average PM concentrations from
epi dem ol ogy studies, but it's not clear what
rel ati onship the average concentration really has to
finding a level that's protective of public health.

So the reason for adopting the 12 as opposed
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to EPA's 15 doesn't seemto have nmuch support, and
think the chart that was put up yesterday that showed
the various average |evels and various studies didn't
hel p to make that nuch clearer in that | think
di fferent people could | ook at that and extract, you
know, 12 or 15 or 18 out of that, depending on their
views on it. So | think that that part of the report
needs to be beefed up.

Al so, sone of the averages that were put in
there may not have been cal cul ated correctly, and
there are sonme coments in there about which are the
appropriate ones to use fromthe ACS study.

The second comrent just on the adoption of a
i near no-threshold hypothesis for PM the comrent
cites sone exanples where actually non-1linear nodels
provide a better fit, and we hope that you'll take
t hose into consideration.

O her coments relate to | ack of
consideration for potential bias and uncertainties,
and previous speakers have gone over sonme of that.
Sonetinmes the inpression is given that, in the time-
series studies, that weather has been conpletely
controlled for. | nean, you can attenpt to contro
for weather and you can use various nodels based on

daily tenperature or peak tenperature, but there can
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be residual confounding, and that is nuch nore
i nportant when studies are showing fairly weak effects
with regard to the relative risks. So that maybe
shoul d be given a higher profile as for the potential
for that.

Al so, the report contends that there is a
great degree of consistency and coherence in the
epi dem ol ogy studies, and we provi de several exanples
of the -- sone inconsistency and | ack of coherence,
many comng fromthe reanalysis of the Six-Cties and
the ACS Studies. Now, that doesn't nmean that the
studies can't be useful in setting standards. But,
you know, the shortcom ngs and the uncertainties
really should be acknow edged nore strongly than they
are when setting the standard.

And not only when setting the standard, but
al so when presenting quantitative risk estimtes as
far as premature deaths averted and ot her things.
There's a little concern that in the executive sumary
it just launches into these nunbers w thout outlining
the assunptions that one nust accept before you go
into presenting data |ike that.

So thanks very nmuch for this opportunity to
coment .

CHAI RVAN KLEI NVAN:  Thank you.
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The next speaker is G na Sol onon.

DR. SOLOMON: Thank you. Good norning. M
name is G na Solonon and I'ma senior scientist with
t he Natural Resources Defense Council, and |I'malso an
assi stant clinical professor of nedicine over at UCSF

|"mvery sorry that | mssed the discussions
yesterday, which | heard were excellent, but | did
review the report and I was very inpressed. | wanted
to thank the staff and congratulate themfor a job
that I think was very well done. Really nice job of
summarizing the literature and of basically expl aining
the reasoning that |I think was quite reasonabl e behi nd
t he proposed standards, which NRDC does support, both
t he proposed PM 10 and PM 2.5 annual average
st andar ds.

| really have two coments today, one on the
i ssue of norbidity versus nortality, and the other on
the PM 2.5 24-hour standard, which we also are calling
for.

Basically, in this situation, in sone ways
we're kind of lucky. |[|'ve gone and reviewed the data
on numerous chemcals in the environnment, and often
we're faced wwth a set of animal toxicology studies or
we're faced with a few scattered epi dem ol ogy studi es,

often in worker popul ations exposed to |evels
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significantly higher than the general public is
exposed to.

And in this situation actually we've got an
abundance of riches. W' ve got many dozens of very
wel | - desi gned epi dem ol ogi ¢ studi es done i n geographic
areas all around the US and around the world with very
| ar ge popul ation sizes, very narrow confidence
intervals, done at rel evant environnental exposure
| evel s, and showi ng a renarkabl e consistency. Sure,
it's always possible to identify some differences from
one study to another that is part of what you expect
to see when you see nunerous scientific studies.
mean, all of us who do science understand that they're
not -- every study doesn't show precisely the sane
t hi ng.

So we've got a lot of information, and we've
got a lot of information to support short-termeffects
of fine particulate, of PM 2.5, several dozen studies
whi ch Debbi e Sphrentz showed on her slide, nunerous
studies both on nortality and on various neasures of
nmorbidity. And it seens a shane not to take advant age
of that information to do what it's telling us to do,
which is make sure that we are protecting people from
short-term excursions, short-term high-I|evel

excursions to PM 2. 5.
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A coupl e of studies that particularly junped
out of me, one was done by Bart Ostro here that was
publ i shed just last year in the Journal of
Epi demi ol ogy, it's sonmething that struck nme when it
cane out. It was a study of African-Anerican children
in the Los Angel es area, show ng that these children
may be anong the victins of short-term excursions of
PM 2.5, indicating that they're nore |ikely to have
adverse respiratory synptons when PM 2.5 | evel s went
up with a 12-hour average of about 41 m crograns per
cubic neter.

And that raises the fact that not only is
short-term exposure inportant, but also norbidity is
really inportant. When we're tal king about m ssed
school days, we're tal king about hospitalizations,
when we' re tal ki ng about increased use of nedications
in order for a child to manage to get through their
day at school or their sports activities after school.

And we're trying -- we need to think about
that and protect against that, and if | were to
criticize the report about anything, you know, the
tendency to rely on the nortality studies is
under st andabl e, but is actually, | think, |ess
protective of public health than we should be in this

ki nd of setting.
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And then | also think that the study by
Peters and Dockery that was published |ast sumer in
Circulation, indicating association between nyocardi al
infarction and short-term excursion levels of PM 2.5
in even the two hours prior to the event indicates
that we can't just |ook at annual averages here.

We're | ooking at the variability over tinme, and, in
fact, short-term exposures clearly appear to have an
effect on the cardiac systemand the respiratory
systemin a way that can | ead, you know, in

predi sposed individuals can lead to significant health
ef fects.

So | think those are the only coments that |
wanted to make today, but | again wanted to thank you
for this excellent report and | | ook forward to seeing
how t his process devel ops over tine.

CHAI RVAN KLEI NMAN:  Thank you.

The next speaker is Bob Yuhnke.

UNI DENTI FI ED FEVMALE SPEAKER. He wanted ne to
| et you know that he had to step out for a nonent, and
he'd like to be put in later.

CHAI RVAN KLEI NVAN:  Ckay. Then Jaro Vostal.

DR. VOSTAL: | amJaro Vostal. | amfromthe
(indiscernible) in Bloonfield, Mchigan, and ny

presentation will be restricted only to sone
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di scussion of the weight, how can we be sure that when
we are tal king about the effects of the pollution by
fine particulates that we have al ready denonstrated
that it is really the cause of the effects that we are
seeing. And then to look into it, what are the
i ssues, which are we dealing with the explanation of
those effects of the particul ate.

What | will be concentrating on is the nmain
conclusions of the draft, and we are a little
concerned about it, since, as you can see, they are
saying that there is evidence which includes
t oxi col ogy, whi ch includes dosinetrics and human
clinical studies, and they all should say that there
is conpelling evidence that the particles are a rea
cause of it.

So if we can identify at |east three aspects
of these concerns, that neans that we are a little
concerned that the graph is assum ng the causal role
of anmbient particles and it doesn't even consi der
sonething |i ke dosinetric evaluation. Yesterday there
were some very good comrents saying that the chapter
is -- describing the general principles of deposition
particles in the respective air base, but it's not
provi ding any information about the dosinetry, and

al t hough the information existed and were trying to
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show it.

The other | think which was al so di scussed
yesterday was that many tinmes the draft depends very
hi ghly on toxicol ogy data which are using unbelievably
hi gh concentrations, and there is a very difficult,
very hard to extrapol ate those doses, since, in nmany
cases there are also adm ni stered by a non-
physi ol ogi cal way, and so we have not only the problem
how to extrapolate fromhigh to | ow concentrati ons,
but al so, how to extrapolate fromthis non-
physi ol ogi cal way of adm nistration.

And this is really quite surprising since, if
you are | ooking (indiscernible) commttee, just
t hi nki ng about it in general, and this has been
denonstrated by the Msley Center, eval uation by
commttee of the National Research Council, and they
are still feeling that there is a | ack of sufficient
under st andi ng which are the constituents for
t oxi col ogy (indiscernible).

So, first of all, the first question which
woul d i ke to discuss is do we have sonme possibility
to say that there is that critical mass which would be
aberrated within a relatively short period what we
chart in the tinme-series studies, that neans within

the 24 hours, to be correlated with the effects which
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are happening at the sane tine. Now, it appears that
this is very inportant, since if we can quantify and
if we can find that there is enough of the particle
mass or some constituents operating in the lung, then
we will be able to really validate or disclaimthe
hypot hesi s that neans that the particle operation in
the lung is responsible for the effects.

And we can do it with -- we can denonstrate
it by sonme studies which have been done on it, and
dosinetric evaluation. And maybe |I can just take you
directly also to the publication to which I am
referring in these cooments, what we have done, we
have used the data which were published in 2000. And
t hey were describing not only what is the annual
average of nonitoring sanplers of the PM 2.5, but also
what is the chem cal conposition of it.

If you look into it, the chem cal conposition
is indicating the total concentration and the annual
average was about 17 m crograns, and you can see what
is the representation of indoor conponents, including
the toxic matters. Now, when we have finished with
our study, we have been quite surprised that we have
to use extrenely low units of the mass concentration
just only to denonstrate that there is sonething

operating there. And you can see this exceedence
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expressed in the matters which describes what is the
anount of particles normalized by the squares and
i mges of the surface of the alveolar region.

And you can see that even when we are in
nanograns, you are tal king only about a fraction of
t he nanogranms and we cone to the toxic matters, which
have been al ways suspected that they are indeed
responsi ble for the effects. W are comng to the
concentrations which are a tenth to the mnus 15 of
the gram that neans invectogranms, and you can see it
here, particle conponents fromthe heart effects point
of view, sulfates, it's units of fibrogranms, elenenta
carbon or iron, fractional fibrograns, elenental
carbon or iron, iron has been used as a very good
exanple. [It's one of the matters which supports that
there could be sone initiation of sone oxidated
mechani sns.

But not in the concentrations which are
happeni ng here. Everything has been denonstrated and
wi t hdrawn our consi derations which are nmuch nore
hi gher. Wen you cone to the toxic matters, then the
concentrations are (indiscernible) low You can't
even imagine, so that this particulate, we had to
conclude that if we want to depend on this | wll say

just prelimnary exam nation of the possibility if
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there is a critical mass, that the evidence is saying
that the concentrations operated within a 24-hour
period in the systemare so | ow that we cannot
denonstrate fromany information in the literature
that they could either be responsible for such conpl ex
effects like increased norbidity and nortality.

So this is either showi ng one very big
guestion mark in our interpretation, if there is a
causal relationship between the nonitored particles
and between the effects, and we feel that it's very
inportant to identify since if we start to control the
particles without the proof that it is the cause, then
we m ght not even see the benefits which are exerted
vertically.

Anot her issue which is comng here in the
draft is that the draft really depends on one single
bri ef comunicati on which has been published and which
is denonstrating that, as it is described in the
draft, that the particles which are adm ni stered by
interalveolar injection into the lung of a hanster are
very rapidly |l eaving the airways and getting into the
bl ood circul ati on.

Now, it is very unfortunate that it is only a
brief communication, but if you can see all that has

been docunented there, that when they have -- they
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t ook sanples of the blood, and that was after the
adm ni stration, they had found sonmething |like three
percent of dose of radioactivity admnistered to the
ani mal .

Now, this is very interesting that the
percentages are practically the sane in spite of the
fact of increasing the dose, and it is really -- those
of us who have been either using the simlar
possibility of radioactive | abeling of very fine
particles, there is a big question mark again, so much
we can either docunent the radioactivity which is
|l eaving into the circulation is still in the form of
the particles, or if it is just only a radioactive
| abel which left the particles and was freely
diffusing into the circulati on and probably excreted
by the ki dney.

Therefore, if we want to use this as an
evi dence that could either explain some systenic
effects seen in the epidem ol ogi cal studies, we are
still having a very big problemin (indiscernible).

We have to wait for further documentation, if this is
correct or not.

And the last point is the use of the so-
called inflammtion as the explanation of the effects

of the fine particles. Now, we have to say that
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inflammation is a physiol ogi cal nmechanism And
unfortunately, in the literature there is a | ot of
confusi on about the use of the inflamuatory process
and no differentiating when in the presence sone real
(i ndiscernible) inflamation |ike, you know, we can
find when there is sone very big process happening in
the respiratory tissue or when we are tal king about
t he physi ol ogi cal defense.

Now, this is the work that has been done by
the EPA teamin North Carolina. They have exposed,
you know, human vol unteers, and they have exposed them
to three different concentrations as you can see on
the top, fromabout 50 to 200 m crograns. They have a
total of about 40 in it, and what they have done, they
have used the Bruncol alveolar lavage. It's really
| ooking if there are sonme, you know, neutrophils. And
you can see they are there. Either if you are talking
about absol ute anount or nore appropriately probably
about the concentration, but the concentration nmeans
t hat nunber, what is the percentage of the
(i ndi scernible).

And it is, you know, very clear that, you
know, that where people -- those are the |evels that
you can find without the exposure. Therefore, in the

ot hers which are discussing, you know, what -- if this
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really neans that this inflanmnmtory process, they are
sayi ng probably not, we have to tal k nore about the
fact that there is not too much of the statistical
significance, in spite of the fact that there is
show ng sone | arger representation of the neutrophils.
But they conclude that they cannot really, you know,
identify either by sonme biochem cal indices or by the
presence of the neutrophils that this should be an
epi dem ol ogi cal process.

Again, since this is really a study which has
been done on human growth years and it's showi ng no
effects, it's very difficult really to accept that the
airway inflammation and absorption of particles into
the circulation are responsible for somethi ng which we
are describing as system c inpacts and, you know,
whatever it is. So | feel that we can concl ude that
there is no question that the evidence which is
operated by the tinme-series studies. It's very
conpelling to really put the blanme on the particles
but, as | said before, unless we can be 100 percent
sure that we are identifying the particles, even
in those small anounts, are capable to produce this
type of the response, then we should really be aware
that we will be making very wi de and inportant

soci etal decisions which could really cost a | ot of
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nmoney and not bring the expected benefits. Thank you.

CHAI RVAN KLEI NVAN:  Thank you.

Davi d Schonbrunn?

MR. SCHONBRUNN: Thank you. [|'m David
Schonbrunn, the president of Transtaff. W are a Bay
Area transportation, land use and air quality advocacy
organi zation. W're part of a coalition of
envi ronnmental and community groups that brought suit
agai nst EPA that led to a finding of non-attai nnent
for ozone. And so we are doing what we can to protect
human heal t h.

We're very supportive of the work of the
Advi sory Conmttee and we're pleased to hear the
comments yesterday on epi deni ol ogy and the need for
the 24-hour standard for fine particles. W very
strongly support that. W're a signatory to the
Ameri can Lung Association coment letter.

Two points I'd like to raise here, in
addition to what was said there. W've been follow ng
transportation issues here in the Bay Area, and we've
noticed that the one criteria pollutant that's
projected to be increasing significantly is PM So
you're in the right field, you' re taking aim at
sonmething that is of extrene inportance, and you're

doing it with the right values and the right
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attitudes.

So we very much appreciate the work of the
Advi sory Comm ttee, and would comment that you' ve
heard ot her kinds of testinony here today and in
witing as well. It's clear to nme that those
interests, the interests represented have nothing to
do with health. And so | wouldn't want to put ny
heal th subject to the recommendati ons that you've
heard today that are not supportive of the staff work
and the Advisory Commttee di scussions.

So, again, | comend what you're doing and
| ook forward to seeing ARB go forward in protecting
the public health. Thank you very nuch.

CHAI RVAN KLEI NVAN:  Thank you.

Sur esh Mool gavkar ?

PROFESSOR MOOLGAVKAR:  |'m a professor of
epi dem ol ogy and biostatistics at the University of
Washi ngton, but I'mhere in a private capacity as a
consultant wth the Engi ne Manufacturers Associ ati on,
for whom | prepared draft comrents on this docunent.

| would like to begin by saying that I'm
aware of the amount of tine and effort that went into
prepari ng chapter seven, which I'mgoing to be
commenting on. It's a very tough job and it's not one

that | would |Iike to undert ake.
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But nmy major, | guess ny major problemwth
the chapter is that it does not | ook at the problem of
particulate matter, PM 10 and PM 2.5, in the broad
context of air pollution in general. And what has
happened here is that the literature or the that
supports a PMnorbidity nortality association. It has
been given a |lot of play and inportance, whereas the
literature or pieces even, or parts of the paper that
seemto question the association have been downpl ayed
and given short shrift.

Now, this is sonething that perhaps is
i nevitable with a docunent of this type, but
nevertheless, | think we should guard against it.

So specifically, even though this is a
valiant effort, | think the chapter so far falls
pretty short of a thoughtful review and eval uati on of
the literature. | think there are inportant
publ i cations that have been omtted fromthe
di scussion. | think by and large, it's a fair
selection of the literature. It is not possible, |
understand, to cover conprehensively in a docunent of
this type, particularly when the EPA, US EPA is al so
in the process of witing a docunent for PM

Nevertheless, | think there are some

i nportant publications that have been omtted, and
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|"ve given a list of a few of these in ny wite-up.
think at the very least, it is incunbent on the
authors to provide sone criteria on the basis of which
the publications that it chose to review were chosen
So l'd like to see sonme criteria for the choice of the
literature that is reviewed in this chapter.

The second point is that there are actually |
think serious factual errors in the reporting of
results in some critical publications. | have again
exanples in ny wite-up, but I'mtalking about one
exanple here. And this | already alluded to in ny
opening. | think there is selective reporting of
results, of cherrypicking, so that studies and results
that generally support the PMnorbidity hypothesis are
given a lot of play, results that call into question
this hypothesis are downplayed. And that's | think
unf ortunate.

So et me give you just one exanple of what |
consider to be an extrenely inportant factual error
that has been commtted. This study, the Krewski
reanal ysis of the Harvard Six-Cties and ACS two
studies is clearly a central study in this docunent
because the standard, the |long-term standard is based
on basically on this study. And the (indiscernible)

docunent says the PMeffects were not confounded and
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wer e i ndependent of the effects of other pollutants,
that's a direct quote.

This is quite false, quite the contrary.
I ncl usi on of sul fur dioxide actually w pes out the PM
effects. For total nortality for sulfates, the
relative risk goes from1l.17 to 1.05, and becones
insignificant when sul fur dioxide is included in the
two anal yses. For fine particles, the relative risk
goes from1l.18 to 1.03, and al so becones
insignificant, and this is in summary table six of the
HElI report on page 30.

By contrast, the sulfur dioxide coefficients
are (indiscernible) inclusion of PM There is
absol utely no question about it, that in this study,
sul fur dioxide is the single-nost inportant poll utant
in these anal yses. There is absolutely no question
about that.

Now, with sinultaneous adjustnent for al
gases, this is a procedure that is fraught with al
ki nds of dangers, but | still present the results
here. The relative risk for sulfates goes down to 1
and this is on the HEl report, page 181. So, | nean,
| don't see how the Krewski reanalysis can be used to
support a | ong-term standard.

I'"d like to say a few words about exposure
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response rel ationshi ps and the issue of thresholds and
linearity of exposure response. Now, there is a
curious phenonenon that |1've noticed in the
literature. |If associations are reported between one
of the gases and the nortality or norbidity end point
at many low | evels, the conclusion is, aha, it
couldn't be the gas, it's the concentration is too
low, so it's got to be sonething else. It's a stand-
in, it's a surrogate.

The sane thing is reported for PM Aha, see,
there is no threshold for PM You know, it's |inear
down to the | owest doses. And the sociology, the
science | find difficulty to understand.

So with respect to exposure response, you
know, I would just like to show you a figure. | think
one figure is worth a thousand words. And here's sone
anal ysis of nine-year data in Cook County that shows a
singl e-pollutant analysis at |ags of zero to five
days, so you start out with a sane-day PM 10, one-day
| ag, two days, three days, four days and five-day |ag.
And you can see fromthese snooth cam anal yses with
these -- these are single-pollutant that they are
hi ghly non-linear. They are highly non-linear. Look
particularly at lag one. And the analysis of deviants

shows that the non-linear conponents are significant.
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Now, the strange thing is this downturn at
t he hi gher concentrations, and this is not
i nconsistent, this downturn is not inconsistent with
what was reported in NVAPS by Sanet, et al., who found
an inverse relationship between the PM coefficient and
the concentration of PMin a given area. That was one
of their significant findings. |It's not alluded to at
all.

So what | did was | | ooked at days in Cook
County on which the pollutant PM 10 exceeded 50
m crograns per cubic nmeter and restricted ny anal ysis
to those days and did a sinple linear analysis,
generalized the nodel, controlling for everything,
that's weather and so on, but linear in the pollutant.
And here you see that the coefficients are either
negative or extrenely small and highly non-
significant, indicating clearly that at the higher
concentration |evels in Cook County for these nine
years, the dose response for over 50 mcrograns is
essentially flat.

O nore rel evance maybe to this conmttee are
simlar plots fromLos Angel es, again nine-year
analysis. This is for PM10 and this is for PM 2.5.
Again, highly non-linear. | amnot arguing on the

basis of this that there is or is not a threshold, al
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|"msaying is that the issue of thresholds and
linearity has not been explored the way it needs to be
explored. And what |I'msaying is that so far, | don't
t hi nk any concl usi ons about this can be drawn.

So finally, what are ny conclusions? | think
it istimeto -- the nost inportant conclusion is that
it istime to stop thinking about pollutants in
isolation. | think it is tine to bite the bullet and
address air pollution as the conplex mxture that it
is. It is a mxture of thousands of conmponents, and
it is 1 think naive to interpret redirection analysis
with just five nonitored conponents as representing
the effect of those conponents.

It is clear that each one of the nonitored
conponents is sinply a surrogate neasure of either a
source, a nultiple source of the pollution or of the
pollution mx, and it is an itemto interpret the
coefficient for that particular pollution as
representing the effect of the pollutant itself.

And finally, | think there is overwhel m ng
evi dence, epi dem ol ogi cal studies appearing in the
| ast decade and even before that that clearly indicate
that air pollution as indexed by PM and/or the gases
is associated with various effects on human health.

But these studies, | don't think we have the
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technol ogy at the nonent to actually tease out the
actual conmponents of the air pollution mx that is
responsi ble for this association. And certainly, |
don't think that we can actively quantitate estimates
to the nunber of hospital adm ssions or of nortality
that is attributable to single conponents of air
pollution. | just don't think we have the technol ogy
to do that. Thank you.

CHAI RVAN KLEI NMAN:  Thank you.

The next speaker is going to be Ken Kl oc.

MR, KLOC. Good norning. M nanme is Ken
Kloc. [|I'man environnmental scientist representing the
Envi ronnental Law and Justice Cinic at Golden Gate
Uni versity School of Law, and also Qur Children's
Earth Foundation. W've submtted witten comments to
the Air Resources Board on the proposed standards and
we were joined in this by three other non-profit
organi zations, Communities for a Better Environnent,
Bl ue Water Network, and Bay View Hunters Poi nt
Communi ty Advocat es.

|"m here today to give you a brief review of
the points that we covered in our witten coments.
Basically we agree with the Air Resources Board and
the Ofice of Environnmental Health Hazards Assessment,

that the existing PMstandards fail to adequately
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protect public health; however, we also believe that
the newly proposed standards may be i nadequat e.

We recogni ze that the agencies' work has been
made nore difficult due to the lack of an effects
threshold in the data. Nonetheless, we remain
critical of the proposed standards because we believe
the agencies have failed to apply an adequate margin
of safety, which is specifically required by state
I aw.

The agencies claimto have operationalized
the margin of safety in choosing standards, but
unfortunately, no definition of this operationalized
safety factor is provided in the report. Instead, the
report recommends PM st andards based upon a numnber of
subj ective and sonetines inconsistent argunents.

For exanpl e, the agencies propose to keep the
24-hour PM standard at the previously established
val ue of 50 m crograns per neter, cubed; however, nore
than 80 percent of the short-termnortality studies,
and that was a long list of studies, listed in table
7.1 of the report showed inpacts at nean
concentrations bel ow 50 m crograns per neter, cubed.

I n addi ti on, nunerous US studies, sone
conducted in California, reported significant

increases in nortality at mean concentrations in the

PETERS SHORTHAND REPORTI NG CORPCRATI ON (916) 362-2345






10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

50
range of 25 to 35 mcrograns per neter, cubed. The
agencies in section 7.3.6 of their report recognized
t hat these | ower-concentration studies were
meani ngful ; however, when we get to the section of the
report where the agencies are determ ning standards,
sonehow the short-term studies aren't taken into
consi derati on.

Regardi ng the 24-hour PM 2.5 standards, we
di sagree that the PM 10 standard wll suffice to
protect against short-term 2.5 exposure. One of our
mai n problenms with the agencies' position is that
people living near power plants and refineries are
likely to be exposed to PM plunes that have 2.5 to 10
rati os which are highly than regi onal ambient val ues,
so that the failure to define a 24-hour PM 2.5
standard will | eave these individuals unprotected and
may al so create an environnmental injustice. Because,
in many case, conmunities of color and | owincone
famlies are disproportionately |ocated in industrial
nei ghbor hoods. This would be inconsistent with the
Air Resources Board's proposed policy on environnental
justi ce.

Moving on to the annual standards, we believe
t he agencies' own risk analysis shows that both of

t hese standards shoul d be even nore stringent than
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those that are currently being proposed today; for
exanple, in the case of PM 2.5, tables 10.4 and 10.5
of the report show that after the annual limt has
been attained, nearly 3,000 Californians are still
expected to die each year, and nore than 10, 000
i ndi vidual s are expected to contract serious
circulatory or respiratory illness all in the sane
period, as a result of exposure to the remaining
unr egul ated ant hropogenic particul ate matter.

Based on these risk nunmbers, we believe that
t he agencies have failed to adequately operationalize
the required margin of safety. Gven the |lack of an
effects threshold and the possibility that serious
effects may be obtained at particulate matter
concentrations approachi ng non-ant hr opogeni c
background |l evels, we'd |ike to suggest that the
agenci es consi der incorporating an adequate margi n of
safety by setting the standards at our near background
| evel s.

This may seemradical, but in practice it
woul d not be. As you know, air quality standards can
take years and even decades to be fully achieved; for
exanple, take California' s ozone attainment plan. The
mai n reason for this slowess is that California's air

qual ity planning process allows for significant
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flexibility such that undue econom c burdens are not
pl aced upon the business community or the general
public.

The Health and Safety Code allows air quality
pl ans to neet standards by the earliest date
achi evabl e, using reasonably avail able control
measures and technol ogies. So setting a very
stringent standard today will only mean that
reasonably avail abl e control technol ogi es and nmeasures
will be required in the future.

So, in summary, the current proposed PM
standards will allow unacceptable | evels of death and
di sease due to unregul ated ant hropogenic PM And this
is showmn by the agencies’' own risk analysis. The
probl em arises froman inadequate application of the
required margin of safety. Therefore, we reconmend
that the standards be revised downward to make them
truly health protective, and that a stringent 24-hour
PM 2.5 standard be defined. Thank you.

CHAI RVAN KLEI NVAN:  Thank you.

The next speaker is Bob Yuhnke.

MR. YUHNKE: Good norning. Thank you very
much. M nane is Bob Yuhnke and |I'm here representing
Envi ronnental Defense. You do have in your packet

witten comrents fromus and | want to summuari ze sone
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of the key points on that.

As a general matter, the main interest that
we have here today is to encourage you, which
yesterday's di scussion seens to suggest you don't need
a |l ot of encouragenent, to nove towards the adoption
of a short-termstandard for fine particles. And the
first point to make is that there is a | egal
requirenent, we think, in the California Health and
Safety Code to do that. The Health and Safety Code
requires a standard when you determ ne or when the
state determ nes that there are adverse health effects
associated with exposure to a pollutant. And in this
record, we think the evidence is very conpelling, as a
nunber of you di scussed yesterday, that the short-term
effects of fine particles are well denonstrated. And,
if that is the case, then a standard is needed to
prot ect against those adverse health effects.

Secondly, the inference fromthe report is
t hat those adverse health effects of short-term
exposures will be prevents by setting an annual
standard. And | think the evidence, again, is quite
clear that that is not the case. You heard in the
Ameri can Lung Association testinony exanples of cities
here in California where the 12-m crogram standard is

bei ng met on an annual basis, yet the daily
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concentrations are in the range of 50.

For fine particles, of course, that neans
that you're up at the level of the standard for PM 10.
If you were to apply the ratio of fine particles to PM
10, you really need to reduce those exposures down to
25 or 30, even to acconplish what the state says would
be acconplished by neeting an annual standard of 12;
in other words, that the correlation would be enough
to acconplish the health protection goals, but that's
clearly not happeni ng.

Anot her point, a factual point that we'd |ike
to enphasi ze here is that when you |l ook at the health
effects research, particularly the Schwartz anal ysis
of the Six-Cities data, there was an effort there to
begin to refine that analysis to identify the level at
whi ch short-termeffects m ght di sappear as being
statistically significant. And in the Six-Cities
data, what Schwartz did was to cut off all the days
that are above 25 mcrograns and re-run the anal ysis
and found that the statistical correlation was even
nmore significant for those days that were 25 days and
bel ow than for the entire data set.

And when you consider the fact that the
statistical power of the analysis obviously dimnishes

when you reduce those total nunmber of data points in
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the analysis, it suggests to us that the nortality
effects, at |east, of short-term exposures are well
denonstrated at 25 m crograns, and that that evidence
needs to be taken into account here. It was not
di scussed in the staff report.

But that al so suggests to us an approach for
refining this whole anal ytical approach to setting a
24-hour standard. The staff has focused on the
difficulty of trying to extract a | evel fromthe data,
and we woul d suggest that that iterative approach of
removi ng portions of the database, based upon the
magni tude of the daily concentrations, is a
statistical approach that could be used to try to
identify at |east the point at which the statistical
significance of the correlation between daily
concentrations and effects then ceases to be
significant.

So at least you could identify what m ght be
characterized as a statistical threshold, where the
effect no longer is observed. And that that would
provi de sonme very useful information for trying to set
a standard.

Now, anot her point that we've nmade in our
comments is drawn froma case exanple two years ago

where a woman with a history of asthma died in an
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epi sode of status asthmaticus, as a result of burning
of wheat stubble in the fields in Northern |daho.

This is an area where the annual PM 2.5 concentrations
are 10 and below. It's extrenely clean air quality.

She died on a day when the 24-hour
concentration, and there were four nonitoring stations
in that area, the 24-hour concentrations ranged from
about 27 up to 40, and the hourly concentration which
we have from nephel oneter and TEOM data ranged from
120 to 160. This was for fine particles. And her
death was officially recorded as being caused by air
pollution by the State Heal th Departnent.

So it's one of those cases where we have an
unusual conbination of a record of the nortality
itself, conmbined with evidence fromfour nonitoring
stations, nonitoring PM 2.5 on a short-term basis.

And it clearly indicates the inportance of addressing
t hese short-termexposures. It's not enough to
address the annual concentrations. The annual
concentrations in this area are not the problemthat
are associated with that kind of death

And, of course, the death is just one
exanple. There were other people who were affected
during these high-pollutant episodes. They didn't die

and so they didn't get as nuch attention, but there
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were children who were severely affected and had to
stay home from school and other effects that we all
wel | know are correlated with these kinds of
exposures.

But it sinply highlights the inportance of
not sinply assumng a correl ati on between the annual
concentration and your daily concentrations, and using
t hat assunption to conclude that you don't need a
short-term standard. So those are the critical points
that we would raise this norning.

As a general nessage, we're very supportive
of the effort you' re engaged in. This is an extrenely
i nportant public health issue, and tackling this issue
and doing it right is very inportant to the |long-term
protection of public health in California. Thank you.

CHAI RVAN KLEI NVAN:  Thank you very much.

The next speaker is Panela Soderbeck.

M5. SODERBECK: Good norning. M nanme is Pam
Soderbeck. | don't represent anybody but nyself as a
menber of the public here. I'ma retired | awer, and
becanme very interested in this subject matter about a
year ago, because | live in Morro Bay where a 1200-
megawatt power plant is scheduled to goin. It's in
t he CEC hearing process right now.

| found out doing a little research that it
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was going to be emtting an additional 76 tons per
year of PM 2.5, primarily elenental carbon. That got
my attention, it sounded bad, and | started
researching and | ended up readi ng about 90 percent of
the articles that you have cited in the study. It
took me about a year, and | got nobre concer ned.

So I'"'mhere to say that | do appl aud your
efforts to make those standards stricter, and | too
woul d particularly urge a stronger 24-hour PM 2.5
standard. |'ve been around the existing plant that is
there, I know how it operates. |It's not constant.
It's very much up and down with the peak needs of the
i ndustry, as you mght imagine, and | don't believe
that an annual standard wi |l adequately cover those
peaks that we will be experiencing in living around
t hat pl ant.

One of the other things | have discovered is
that the, and perhaps this isn't exactly the right
forumbut it starts with you, because you're
establishing the standards for the anbient
concentrations. The power plant people have so far
been very successful in arguing that the existing
standard has al ready been exceeded because it exceeded
it one tinme during three years when there was a fire

going on in the area, and, therefore, they don't have
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to worry about the fact that they're putting out nore
because it's already being exceeded there, which to ne
is absurd, but that's the argunent that is being
accepted so far. And | would urge you to act quickly,
before they get all the way through this process, so
they do, in fact, have to pay sone attention to the
new st andar ds.

The other problemthat |1've discovered is
that they are able to proceed because they are able to
mtigation credits for em ssions. And the fact of the
matter is that the concentrations in Morro Bay are
going up with the new plant because it's going to have
shorter stacks and nore tenperature velocity and a
nunber of things that will be keeping the PM 10 in
town. And there is no nmechanismat the state |eve
except with the CEC itself, which we're just now
getting into, to look at the fact that the
concentrations are goi ng up.

The CEC has accepted the fact that mtigation
for em ssions is enough. There's a di sconnect
somewhere in there. But | definitely think that we
need to increase the standard in ternms of
strengthening it -- not raising it, but strengthening
t he standards, and hopefully they will have to conply

with those by the tinme they actually get underway wth
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construction if they decide to go forward. Thank you.

CHAI RVAN KLEI NVAN:  Thank you.

There was one ot her speaker, | didn't get
your name, but did you -- GCh, David, |I'msorry, David.

MR. FEARLY: H . M nane is David Fearly. |
work for the Bay Area Air Quality Managenent District.
" m here speaking as an individual, and listening to
t he di scussion yesterday | had sone thoughts and
possi bl e suggestion for a conprom se between the
annual and the 24-hour standard.

Maybe | should say first, after all the
excellent -- I'mdefinitely in favor of very tough
particul ate standards, and if you're considering
maki ng a stricter 24-hour standard | don't want to
stand in your way. In terns of the air pollution in
the Bay Area, the particul ates, especially fine
particles are extrenely seasonal. And so the annua
averages are often low, whereas in certain seasons, in
the winter, in particular, the average is nuch higher.

And so, as was pointed out by the Anerican
Lung Associ ation speaker, for exanple, in Al aneda
County and Contra Costa, we'd probably be neeting the
proposed standards, but we get sone very high |evels.
And | think at | east one study has shown significant

health effects in Al aneda County.
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So what | can see from-- | believe that the
standards that are being proposed are probably not
going to be any nore stringent than the current state
PM 10 standard for the Bay Area. So ny suggestion is,
| understand how hard it is to come up with kind of
the bright line, the 24-hour standard, but a possible
alternative mght be to take your |evels and consi der
a quarterly standard.

In other words, there are quarterly standards
for lead, and what this would do is in areas where
there is extrene seasonality, this would create a
pretty strong cap on the levels that are permtted and
woul d conme closer to the ideal of trying to control PM
on every day.

On the other hand, | mean, | don't consider
this as inportant an argument, but as sonebody who
works at a local air quality agency, we deal with how
do you control and how do you plan to control these
levels. And it's a lot easier to think about
controlling on an average basis than it is to control
peaks. And you usually think about, well, we need to
control wood burning and we need to do sonethi ng about
di esel and so on, and these are the kinds of things
that we could say we have inventories, we have sone

i dea of how much is being burned or how nuch is being
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emtted, and it's a lot easier to plan for averages
than for peaks.

So anyway, ny suggestion is that you m ght

consider quarterly averages. In other words,
capping -- using the sane |levels but on a quarterly
basi s.

|'d also like to nake a cotment. This is a
little bit out of order, but already we have a pretty
good PM 10 standard in California, | think. The
problemis that it doesn't have any teeth. And we
really need, all of us, to do sonething about getting
to the point where these standards are actually being
required to be net.

In my agency we basically ignore
particul ates, and, you know, | probably shouldn't be
saying that, but it's a fact, right? And we
concentrate on ozone which, to ne, is a nuch | ower
level in terms of health detrinments. It's really
bothered nme to | earn about what happened, what's been
happening in Morro Bay, and the sane thing that's
happening in the Bay Area. |In fact, right in San
Francisco they're planning to build a huge power plant
and we don't really have any neans of counteracting
it, because we neet not only the ol der federal PM 10

standards, we actually will neet probably the new PM
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2.5 standards.

And so at the national |evel, although the
standards have teeth, their levels are so high
they're too -- they don't really help us, whereas the
California standards already are pretty good, but they
don't have any teeth. So anyway, it's sonething that
we all should be thinking about. Thank you.

CHAI RVAN KLEI NVAN:  Ckay. Thank you very
much, Davi d.

| believe that was everyone who signed up to
make a presentation, and I'd like to just throw it
open to the conmittee for a few mnutes, if anyone
wants to nmake any other comments.

Heari ng none --

PROFESSOR SHERVAN: | wi Il make one. | was
quite disturbed by the conments of Dr. Vostal
regarding lowlevel inflammation in the |lung. Having
been aut hor with Jim Crepo, Al an Harnson and Bob
Munsen regarding an NIH report that had to do with
i mrunobi ol ogy in the 2000 Anerican Journal of
Respiratory and Critical Care Medicine, we enphasized
the fact that the lung actually attenpts to reduce
i nfl ammati on constantly.

And you heard about conplex particles that

are part of air pollution. Having studied tobacco and
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mar i j uana snoke and their effects for a nunber of
years, | will tell you they are al so very conpl ex.
They cause these |ow |l evels of inflammtion that we
woul d have a concern for, and, in addition to the
destructive effects they will exacerbate a nuch nore
serious event such as a viral or bacterial infection.
And, nore inportantly, they have genotoxic effects
over time, as you're all aware of, with regards to
| ung cancer.

So assum ng that |owlevel inflamrmation
really has no consequence is totally erroneous and not
supported by sound scientific data.

DR. SHERWN. Well, since Dr. Sherwi n opened
up the subject, I was going to hold this until a
little bit later on, but getting back to the basic
work we are doing, everyone should bear in mnd two
big things. Nunber one is, the lung is a dirty organ.
It has billions of PMparticles, everybody's |ung.

And that is only a residual of what you have.

Sonmebody has shown that the coal mner's |ung
takes in so nmuch pignment that the whole lung gets
bl ack, but it only represents one percent of the coal
dust that is taken in over a lifetinme. In other
wor ds, what you see is a residual, and the lung is

clearing. So nunber one is the lung is

PETERS SHORTHAND REPORTI NG CORPCRATI ON (916) 362-2345






10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

65
extraordinarily dirty, with billions of particles, and
including mllions of fibers, nost of which are
asbestos fibers. So we've got a lot of problens in
terms of where are these things com ng fromand what
are they doing.

Now, the second part of the picture is the
i nflammati on. Wiy we are not paying attention to
this, I don't know But I amseeing, in 15-to-27-
year-ol d young people who di e suddenly of accidents, a
severe anmount of inflammation: chronic bronchitis
that involves the glands, that involves the nucosa,
that involves the lung perfori, which we call
centriasna (phonetic) region inflanmation.

That inflammation is associated with overt --
and these are young people who theoretically or
ostensibly are nostly a well population. That
inflammation is associated with overt pathol ogic
| esions; for exanple, atrophy of glands -- W
introduced a termcalled chronic sial adenitis to
explain why the lung's fluid may have polys in it, but
there doesn't seemto be polys in the tissue sections.
And the reason it's not there to sone extent is
because it's very subtle, it's within the glands. The
gl ands get dilated and they get inflanmed, and they

actually leak polys, but that's a destructive process.
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And the thing that's inpressed us nore than
anything el se is the amount of bronchial gland atrophy
we see in young people, there's disappearing. Lung
tissue i s disappearing, bronchial glands di sappearing.
One out of four, as a conservative estimate, in the
young group we see. Now, whether it's a biased group
or not is beside the point; they are a | arge nunber of
yout hs invol ved, they are Los Angel es residents.
don't have any reason to believe this is any different
el sewhere, except worse here.

We've done M am studies as well, and young
peopl e there have inflammation and dirt deposits --
not as bad, but -- we don't have statistically
significant data on that -- but the point is, no
question about the pathology. There is disease.

So ny concern is what do we do about it? How
can we reduce that? And if we have information, where
there is an epidem ologic |link, where there are
nmorbidity links, well, | think that takes into account
this area of judgnent. And so the nessage | would
like to leave is that this m nuscul e anount of dust
particles that Dr. Vostal referred to is not what
nature does; nature collects that dust and sequesters
a good deal of it in lynph nodes, but a lot of it is

in tissues thenselves, and it poses a | ot of problens.
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Bear in mnd two big things. The lung is,
| ung di sease of COPD alone is the fourth-1eadi ng cause
of death. Very inaccurate designation, because COPD
is alot of diseases. But there are diseases other
than COPD. | anticipate by a short time it wll be
the third | eadi ng cause of death.

The last thing is lung cancer is a | eading
cause of oncol ogi c cancer deaths, so we've got a
problem And the question that's facing us is what
have we done responsively to try to reduce that burden
of dirt, and the burden of damage and the burden of
cancer? And that, | think, is where | feel the job
t hat has been done, the work that has been done is
excellent and is very reliable guidance for us.

CHAI RVAN KLEI NMAN:  Ckay. Thank you very
much. In that case, what 1'd like to do is take about
a 15-mnute break and then we'll reconvene. So if you
can be back by about 20 of 11:00.

(Thereupon, a recess was
hel d off the record.)

CHAI RVAN KLEI NVAN:  We're going to start off.
Bart Ostro is going to present sone of the -- a brief
summary of comments that were received fromthe
public, and sone of the responses to those.

Qobviously, this is going to be abbreviated, and the
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comments will be dealt with in witing |later on, as
part of the final report.

Bart ?

DR OSTRO Ckay. I'mgoing to try to
provide a review of the cooments, and a response to
the coments in a general sense. First | wanted to
actually thank the comenters for their comments and
for the neticul ous reading of the docunent.

In trying to review the hundreds of studies
that are out there, | think it's always the case that
there are going to be sone errors that will be made,
and | think the fact that some of those factual errors
were pointed out to us, we'll definitely take account
of those things and try to nake sure that the docunent
is inmproved in the next go-round.

That being said, | think there are definitely
sone differences in interpretation of sone of the
results, and I'Il go over sonme of our own differences
of interpretation and just say that in general, we
didn't think that the comments would alter our
eval uation overall of the data, and of the need for
t he standards that we' ve reconmended.

The general comments we've put together as
follows: First, that not all studies were included

and the review was not objective; second, that there
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was a flawed assessnment of co-pollutants; third, that
the weather is an uncontrolled confounder; fourth,
there is an issue of whether the results are
consi stent and coherent; fifth was the evidence of a
t hreshol d uncertain; and sixth, | think |I heard at
| east one tinme, wanting a PM 2.5 24-hour standard.

And these were all the questions and maybe
criticisms, and ny thanks to Jeff Cook yesterday who
suggested that | should at | east add one positive
coorment. And let's go to this one --

[ Laught er ]

DR. OSTRO (Ckay. Do we have any response to
that? | think it's good, yeah.

Okay. Now, in all studies reviewed, |'m
going to | ook at sone of the specific comments and use
themas a format to address things nore generally.

As | nentioned, the report covers hundreds of
studies, and as | nentioned yesterday in our overview,
we wanted to basically address the issue is there
evi dence of effects at current levels, and what is
basically the weight of evidence. And it's certainly
possible to find sonme contradictory results on cases
where, anong these studies, you don't find
statistically significant effects or find | ess |inear

functions and so on. So | don't want to say that the
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evidence is absolutely 100-percent behind it, but
certainly, as |I think | indicated yesterday, the
wei ght of the evidence is certainly very conpelling.

There were some comments fromthe Engine
Manuf acturers that 1'Il deal with here. There's an
i ssue about what about the critical papers, and this
was going to be an exanpl e about how we cherrypick
results. And we did | ook at some of the critical
papers, and anong the papers that were nentioned were
t he ones here, Burnett in '98, two of themare from
'98, the Zmrou study, and the Lipfert 2000 study.

And our response to that is that the first
two are Canadi an studies, and, in general, we try to
use or focus a little bit nore on the US studies. But
t he bigger problemhere is that in sone of the
original Burnett studies fromOntario, there are very
hi gh correl ati ons between sulfate and ozone and fine
particles, making it very difficult to distinguish
effects fromone pollutant fromthe other. So we
didn't put a lot of attention on the Ontari o studies.

These studies, though, were not necessarily
Ontario studies, but the '98 Burnett study of 11
Canadi an cities didn't even neasure PM So al t hough
it's an interesting study, | didn't think it was

necessarily a critical flaw to not include that study.

PETERS SHORTHAND REPORTI NG CORPCRATI ON (916) 362-2345






10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

71

Burnett in '98 (b) was a study of nortality
in Toronto, and again, PM 10 was not neasured directly
nor was PM 2.5. It was estimated from TSP sul fates
and COH, coefficient of haze. The estimated PM 10 did
have an association with nortality, as expected. A
ot of the pollutants in that area, since they're
hi ghly correlated, in general showed a relationship.
And ultimately, they say that the conplex m xtures in
that area can al nost be conpletely expl ai ned by CO and
TSP.

They go on to say that COis a pretty good
proxy for traffic volunme and density and has very | ow,
as we know, intersite correlation, that it's basically
a hot spot pollutant. You put that all together and
CO and TSP are basically surrogates for conbustion
sources | think in this case.

So, again, we didn't think that the study was
crucial to our review, given the wealth of other
studi es where you don't have those confoundi ng, and
where you have PM 10 directly measured. It is
interesting to point out, as sone commenters have
poi nted out, that there m ght be effects of things
besi des PM which m ght not surprise people, that
there m ght be effects fromsone of the gases as well.

What about the Zmrou paper? It's a study of
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ten European cities. Again, PM 10 is not neasured nor
is PM2.5. Instead, black snoke is neasured. And one
could try to figure out what the association is
bet ween bl ack snoke and PM 10 and PM 2.5, but it is
hi ghly dependent upon the area that you're |ooking at.
And again, we didn't think it was a study that was
crucial to the understandi ng of what the other studies
were showi ng. Regardless, in the study for Wstern
Eur ope, both their nmeasure of PMand SO2 were
associated with nortality.

Finally, there's a Lipfert et al. 2000 study,
which | nentioned yesterday is a |ong-term cohort
study of veterans recruited from32 different centers
inthe "70's. They're all arny veterans with
hypertension. They were recruited from hypertension
clinics. Probably not very representative of the
general popul ation, and George Thurston m ght want to
di scuss that study nore in general.

But the author hinself describes the results
as prelimnary in the publication of proceedings in
I nhal ati on Toxi col ogy, and | know when | put sonethi ng
out and call it prelimnary, that neans that things
coul d change and the analysis is not really conplete.
But, nevertheless, we will include it in discussion in

our next draft.
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Now, interestingly enough, what is concl uded
fromthis study -- well, there's a lot of analysis in
this study, and it's actually -- threeis a little
hard to get through what the najor conclusions and
analysis was. It was a |long-termcohort study of
about 20 or 30 years, but the pollution neasures are
broken up into different periods of tine, and the
nortality is broken up into different periods of tine.
And there's a | ot of negative associations that are
reported, which to me would indicate that the node
probably is not well constructed.

But there is, in the back end of the paper, a
statenment which was intriguing, which says that the
responses to PM 2.5 and PM 15 differ greatly to, in a
single period -- that is, when the whol e anal ysis was
done for one continuous period -- versus when the
times were broken up into very short intervals. And
then he goes on to say that the single nortality
period responses, wthout the ecol ogical variables,
are qualitatively simlar to what has been reported
before, which | take to nmean the Harvard Six-Cty
Study and the ACS cohort. No results are presented
for this, so there's no analysis presented, no nunbers
presented, but | found this result to be intriguing,

needl ess to say.
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So if we put all these studies in context,
these are the long-termcohort studies, | first wanted
to repeat that the annual average standards are not
based totally on the long-termnortality studies.

When we factor in both the norbidity short-termtine-
series studies as well as the nortality time-series
studies, and, as | nentioned yesterday, the pollution
range for those studies tends to be about the sane,
that you don't see suddenly greater effects as you go
up to, or different subgroups comng into play when
you go up to different levels, but there is a

consi stency anong the different effects regarding the
concentrations that are generating those things.

But if we | ook at the chronic exposure
studies, actually there are sone intriguing things
here. And, | don't know, hopefully everyone can see
it, I know the nunbers are small. This is the
original Six-City analysis with the relative risks.
The Six-City reanal ysis by Krewski showed about the
sane effects, and al so showed effects for nmen and
wonen separately. The 500, 000- person Aneri can Cancer
Society using PM 2.5 and changes of 24 1/2 m crograns
al so reported results for the total population and nen
and wonmen separately.

And then | just listed sonme of the different
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reanal yses that were done. Again, there was literally
hundreds of different sensitivity anal yses that were
conducted. And | won't go through all the details
except to show that associations are continued
t hroughout the range, and here's what was referred to
as a study with SO2 where the coefficient drops down
to 1.03 as arelative risk, and |'mgoing to say nore
about this issue of what happens when you throw in
lots of other pollutants into a nodel.

Then we haven't tal ked very nuch about the
Seventh Day Adventist studies, but | wanted to show at
| east that they used PM 10 -- Actually, they didn't
use PM 10 for the whole period of time, nost of the
time they had TSP data. They had PMdata | ater on, so
again, there are sonme nmeasurenent errors that were
introduced into this, naking it nore likely that you
woul dn't find an effect. They do find an effect for
hi gher | evels of PM 10. They start to see
associ ations, particularly anong nen.

In a subsequent study by MDonal d, they
| ooked at a subset of the Seventh Day Adventi st group,
and this time they used PM 2.5 based on visibility
measur enents, where you take inverse visibility and
correct it for humdity and you get sone proxies for

PM2.5. Again, there is going to be neasurenent error
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in determning what is actual PM 2.5 here, so you
woul d expect it to be nore difficult to find effects.

But for nmen in general, they got effects that
were pretty well related to what the earlier studies
have found for males. And then when they | ooked at a
subset which were people in relatively high housing
density, and | would take that to nean in cities,
where probably the nonitoring and associations with
the pollutant measures mght be a little better, they
actually did find, if you want to use statistical
significance as a neasure, they actually did find
statistical significance here.

But again, the general associations appear
very consistent, actually, with the earlier studies.
So taken together, | think the evidence is pretty
conpel |'i ng.

Then the coments go on to say that the
authors commt two nore serious errors here. One of
the errors that's considered serious is that the nmeans
of the cities in the NVAPS studies, in the 88-city
anal ysis and the 20-city analysis that we reported 24
to 46 are sinply not avail able, our response is, well,
| don't think it's a serious error anyway, but the
response is it is available in the appendi x.

Anot her comrent was that the NVAPS peopl e
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report no associ ation between the estimted effects of
the cities and the nean | evel of PM 10. Again,
don't think this is a major point, but what the
initial analysis tried to do is it |ooked at the
i ndi vi dual beta coefficients for all the cities, for
the 88 cities. Then it tried to see if there was an
associ ati on between the beta coefficient and the mean
concentration of PM 10.

And basically, they found in univariate
nodels -- that is, when you | ook at one pollutant at a
time -- there was no associ ati on between the
concentrations of PMor any of the other pollutants
and the actual coefficient, indicating a fairly linear
response.

Now, they do go on to show in another table
t hat when you have nodels with three pollutants to try
to explain the beta coefficient, the individual city
regressions, that PM 10 and NO2 play a role. | have a
l[ittle bit nore difficulty interpreting that. | think
the proper test is this univariate test. And they
report no statistically significant effects from nean
concentrations. And, again, | don't think it's a
maj or point, but we did feel like we had to respond.

Next is the comenter saying that we say that

co-pol lutants such as ozone, SO2, N2 did not confound
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the estimated effect of PM There is sinply not
enough information in the paper to conclude this. Qur
response is that the Sanet article on page 72 says,
"As for the 20 cities, the effects of PM 10 change
little with control for the other pollutants.”™ The
revi ew panel says that -- basically concurs that there
i's no convincing evidence that suggests the effects of
nortality are changed by the addition of any of the
gases, suggesting that none of the other pollutants is
responsi bl e for the observed PM 10 effect.

And then in the New Engl and Journal of
Medicine article that | quoted from yesterday, the
sanme concl usions were indicated, that the gases did
not seemto have a significant confounding effect.

And this is one of the graphs that they use
to show it, |ooking at margi nal posterior
di stributions, |ooking at what the effects, the
probability distribution of what the effects were
likely. And here's the effect at about .5 percent or
ten m crograns when only PM 10 is used, and you can
see it does shift a little bit, which is not
surprising when you throw other co-variable pollutants
into the nodel, but not really a dramatic shift in the
PM 10 coefficient.

Next is the chronic exposure nortality study
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comments. The inclusion of SO2 in the nodel reduces
SO in PM2.5. W wll be nore clear about this in
the next draft, with the explanation that these
pollutants are co-linear and, according to the
aut hors, the association still exists for PM 2.5.

We al so indicated sonething about the spati al
correlation and we're going to add into the draft
that, into the text that attenuation of the effect
does occur when you do the spatial correlation
corrections, but again, that the effects, there are
still associations reported between PM 2.5 and
sulfates with nortality.

Now on to anot her general comment is about
co-pol lutants and weather. The general comment has
been that there is inadequate control for weather in
all these tine-series nodels. And our response is
that, as | indicated yesterday, that tenperature,
hum dity and dew point has been controlled for in many
ways. The nost blunt way to do it is using a linear
term and in our text we indicate that a |ot of these
nodel s probably woul d be better served using nodel s of
just the extrenmes and tenperatures, which is what
really mght affect these health end points.

So using just linear terns for tenperature,

hum dity and dew point, again, mght be taking away
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some of the effects of other factors, including air
pollution, and you really don't expect noderate |evels
of tenperature to affect nortality. So people have
used linear ternms that nodel ed extrenmes and non-
paranetric snoot hi ng techni ques have been used which
were totally data-driven, which allow for non-Ilinear,
even non-nonotoni c types of responses.

I n addition, several authors have brought in
nmet eor ol ogi cal experts and | ooked at synoptic weat her
patterns with Dr. Kaufstein at the University of
Del aware, which take into account not just single-day
or nmulti-day but whole entire periods of tine, and not
just tenperature and humdity, but baronetric pressure
and whol e novenents of weather patterns. And, again,

t hose studies, published studies show no differences,
no real effects fromdifferent controls of these

weat her patterns through synoptic use. And also, the
data typically as indicated yesterday are de-
seasonal i zed so that seasonal influences are taken out
very well fromthese nodels.

A broader response to the question of what
about the control fromweather is indicated by the
fact that, again, when we have a nmultitude of studies
invery different cities, it gives us a |lot nore

ability, a greater ability to talk about causality and
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exanpl e, the fact that we have very simlar

associ ations with PMobserved in cities and climates
that are very cold, like Montreal, M nneapolis and
Canadi an cities and Hel sinki, and you get the sane
effects in very warmclimates, and |ikew se in high

and low humdity; therefore, the likelihood of a

common confounder causi ng that association that we see

with PMis extrenely unlikely.

Al so, effects have been reported in cities
where PM peaks in the sumer, where PM peaks in the
wi nter, and we actually even found one city, Helsinki,
where it peaks in the spring. Actually, in LAt
peaks i n Septenber/Cctober, not even in the sumer.
So you get a good variety of seasonal patterns, in
terms of particle exposure, which is another way of
dealing with and being able to control for seasona
affects and weat her effects.

Ckay. On to co-pollutant nodels, which is
nmentioned a lot in the coments, and the idea is, |
t hink, that you have to use nulti-pollutant nodels,
it's not good enough to just |ook at particles, you
shoul d be | ooking at particles and al so include al
t he gases and air and CO and sone ot her things, and,

in fact, when you do it, |lo and behold, the PM

PETERS SHORTHAND REPORTI NG CORPCRATI ON (916) 362-2345






10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

82
coefficient decreases. And, therefore, the commenters
suggest there is no real effect fromPMor it's
difficult to really determ ne an effect.

| think this is a very flawed statistica
approach to the data. First, it's inportant to note
that the PM associ ati ons have been reported in a
variety of studies with different |evels of and
correlations with co-pollutants. So, for exanple,
studi es have been done where PM and SO2 are very
highly correlated, and then studies where SOQ2 i s not
correlated at all or SO2 is basically at very, very
low levels, like it is in lots of parts of California.

And nost of these studies, but not in all
cases, these co-pollutants don't inpact the
particul ate matter co-efficient. Also, nany people
have sel ected studies specifically so that they can
| ook at the issue of what happens when you have high
co-variation with other pollutants versus no or |ow
co-variation wth pollutants. And again, seemto find
the sane effects for PM

And part of the issue is that we know t hat
the nonitors from NOQ2, SO2 and CO are generally nore,
capturing nore |l ocalized anbient conditions and not
nor e honobgeneous exposures that you see fromfine

particles.
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Now, often co-pollutants are correlated with
PM due to comon sources, we certainly know that, or
because of weather. |In that case, adding anot her
pollutant to a nodel which already has particles in it
cannot really help you determ ne which pollutant is
nost i nmportant.

Now, in a way you can prove the obverse. |If
you have a particle effect and you throw i n anot her
pol lutant or series of pollutants, if there's no
change in PM then clearly there's no problens with
t he confounder, and, you know, you have a very clear
conclusion that PMis of concern. But if you have PM
in the nodel and suddenly, and then you throw in NO2
or SO2 and the particulate natter coefficient changes
and is significant, it's nost likely, in fact,
extrenely likely that that change and the significance
is due to the predictable and very well known
statistical aspects of nulti-colinearity that occurs
i n nodel s where you have variables that are very
correl at ed.

It's very well known in the statistical
literature, the econonetric literature and the
bi ostatistical literature that if you have vari abl es
that are correl ated as explanatory variables that the

initial variable is there, and then when you add the
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second one, it's very easy to show statistically that
the variance of the initial variable will be increased
in direct proportion to the anount of correlation it
has with the other variable.

So you throw in another variable that's
highly correl ated, you're al nost always going to get
an increase in the variance, you get a lower T
statistic and, |o and behold, you get a | ower
statistical significance of your main pollutant of
concern.

So | submt that adding nmultiple pollutants
into these nodels, particularly when you have high
correlation which you often do, it tells you nothing
about the relative inportance of the different
pollutants. But | do say, certainly sonetines only
using PMis, and not including the other variables,
will allow PMto take on the role of other rel ated
pollutants. So PMin those cases may be acting as a
surrogate for, let's say, conbustion particles in
general .

Also in this regard, the results of a recent
paper by Sarnet at the Harvard School of Public Health
were very inportant. Now, this is only one paper, it
certainly has to be replicated in other cities, but

this was a paper done by Ml tomar, and what they found
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was first that, as you m ght expect in very many
cities, that anmbient PM 2.5 was correlated with
anbi ent ozone, NO2, CO and SQ2 in different ways, but
there were correlations in that data.

Then they | ooked at personal exposures to PM
2.5 and all the other pollutants, and they found in
the study that personal PM 2.5 was associated with
anbient PM 2.5, but for none of the gases were
per sonal exposures associated wth anbi ent exposures.
So only for the case of PM 2.5 were personal exposures
related to anbi ent exposures. The neasurenents
outside anmbient air did not say very much about what
peopl e were exposed to in terns of the gases.

In addition, they found that personal PM 2.5
was associated with anbient concentrations of the
ot her gases -- | nean, probably because they're
related to the anbient PM 2.5 they're noving together.
So these things actually, the outdoor |evels of these
gases actually relate to personal exposure to PM 2.5.

So the conclusion of all this is that, as the
authors indicate, this indicates that anbient PM 2.5
is a suitable surrogate for personal PM 2.5, which
we' ve tal ked about from our indoor exposure studies.
But nore inportantly or equally inportant that the

anbi ent gases concentrations are surrogates, not
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confounders of PM2.5. In other words, they're just
ot her ways of neasuring personal exposure to PM 2.5.
Therefore, multi-pollutant nodels may not be suitable
and the health effects attributable to anbient gases
and may actually be a result of PM 2.5 exposure.

So, again, this is only one study and it has
to be replicated in other areas, but it's very
intriguing and has very large inplications for the
interpretations of studies.

Anot her way of |ooking at the effects of co-
pollutants is do this analysis, conduct this analysis
that was reported by Sanet, et al. This is actually
t he hospital adm ssions analysis of 12 cities in the
US, and it looks a little fuzzy, but the -- Let ne
just read this. Cardiovascul ar di sease, COPD and
pneunoni a, and on the axis is the -- the Y axis is the
percentage change in daily hospital adm ssions. |It's
the beta coefficients fromeach study. And on this
axis is the correlation between, in this case, PM 10
and SO2, and in this case, PM 10 and ozone.

And the argunent is, if the effects of PMare
actually due to other pollutants, then the higher
correlation, and as you go in this direction, the
hi gher the correl ation, say, between PM 10 and SQO2,

t he higher the coefficient you should see for the PM
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10 coefficient. So if the PM10 is really taking on
nost of the effects of SO2, you woul d expect that as
you nove along this axis, as you're | ooking at higher
correl ati ons between PM 10 and SO2, you woul d expect
to see higher beta coefficients.

And, in fact, what the analysis says, and
again, this is 12 cities but you can certainly get a
sense of what's going on with the beta coefficients,
it basically shows that the beta coefficients are not
subj ect to change, based on the correlation of
particles with either SO2 or ozone, indicating that
there is likely to be independent effects of those
pollutants but, nore inportantly, that these effects
that you' re seeing are PM 10 specific effects in this
case.

What about consistency issue? Effects for
Los Angel es were nentioned and | was honored to have
one of ny earlier papers cited in that, but
unfortunately that was a paper that again did not have
di rect nmeasurenents of particles. It was an earlier
paper when interest was generated in fine particles,
and | used airport visibility to estimate fine
particles in that.

But if you | ook at the papers that actually

measured PM 10, the Kinney, the Sanmet and Mol gavkar
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papers, the lags are different and, as Suresh
i ndi cated, you do get some noise, at least in his
nodel s, between the different |ags that are used. But
if you use the |l ags and show t he hi ghest associ ation
and highest T statistic, not necessarily the highest
magni tude, but just the strongest association.
think you see pretty consistent effects anong three
di fferent authors using sonmewhat different years and
di fferent nodeling approaches. And, |ikew se, the
studies all showed that when you added ozone into the
nodel s, you didn't see any changes, really significant
changes in the PM 10 coefficient.

Now, | could do the sanme anal ysis for other
types of cities, but it is interesting to see that
that is the case in LA and | think it's nost
difficult to show probably in LA, because the
nmonitoring probably in LA is anong the nore difficult
to measure exposure, because LA is so huge; there are
m croenvironments and mcro-climtes. And the fact
that you still got consistent results in LA which
think is inherently difficult to nonitor, | think is
pretty striking.

What about coherence and i nconsistency?

Well, here's a list of cities that have reported

positive associations for both nortality and hospital
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adm ssions, so separate city anal yses for both
nortality and hospital adm ssions, usually
cardi ovascul ar-rel ated hospital adm ssions for al
these studies. And it's inportant to indicate that in
sonme of these cities there have been nultitudes of
st udi es.

For exanple, in the Uah Valley area, Arden-
Pol k have shown that not only nortality and hospital
adm ssions but also respiratory synptons and ot her end
points -- school |oss, school absenteeism and | think
sonme ot her outconmes have al so been shown in that area.

Wth the Harvard Six-City Studies, normally
| ong-term exposure nortality, nortality related to
short-term exposure, bronchitis related to chronic
exposure, respiratory synptons, all those things have
been shown to be related to particles. So you really
do get a nice picture of coherence fromthese studies.

Al so, recently sone multi-city studies out of
Eur ope, where al so they've shown both nortality and
hospitalization in a series of cities, so this list is
only a partial list of those places where we show not
only nortality but norbidity as well, which hel ps put
toget her the whole picture and | think makes the whol e
argunent a | ot nore conpel ling.

The issue of thresholds, these are just using
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quartile or quintile of the analysis. Again, | don't
know how wel | you can read these, but Phil adel phi a,
Sao Paolo, St. Louis, Uah, London and another city to
be naned -- What city is that Rachel, do you renenber?
| don't know, another city -- you see pretty
consi stent |linear associations across the data, again
not really show ng evidence for a threshol d.

Here are sone other sets of data. This is
| ooking at eight cities in Spain, where many
t echni ques were used, again show ng not much of a
t hreshold for black snoke in this case. This was SQO2,
where no effect was shown. Here's the 20 cities from
the NVAPS studies, the 20 largest cities in the US, an
interesting anal ysis by Daniels, where they | ook at
the 20 cities together and for both total nortality
and cardi opul nonary nortality, when you | ook at the
data as a whole, you ve got a flattening of the curve
but no evidence of a threshold.

Agai n, when you | ook at non-cardi opul nonary
nortality, you do see nore of a threshold type of
effect. But for the real effects of interest, Daniels
et al. report there is really no evidence of a
t hreshol d based on the anal ysis of the 20 | argest
cities in the US.

Li kewi se, sone nore anal yses of threshold,
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these are using snoothing effects, snoothing nodels
where you specifically allow the data, you take into
account all the other factors and then you just | ook
at the relationship between particles and nortality,
all ow the data to show you what the functions | ook
i ke, and again, no evidence of a threshold fromthese
studi es either.

| think this is one | reported yesterday of
ten cities, again simlar conclusions. And that's it
for ny slides. | just wanted to add one or two nore
points, if | can renmenber them

Oh, the question about indoor pollutants, it
m ght be the case that on days where you have reduced
wi nd speed and i ncreased anbi ent concentrations, you
m ght see increases in indoor concentrations. But
that certainly doesn't explain the effects that are
seen over a w de range of concentrations, over a w de
range of cities where stagnations may or may not be an
issue in those areas, so | don't think you can explain
all of that.

And | think I'Il probably stop here and |
t hi nk M chael wants to address sonme coments as wel .

DR. LIPSETT: Let's see, | have sonme on ny
| aptop here, but rather than taking the tine to do

this because this is going to be short, I'"monly going
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to respond to the -- This is only going to take a few
m nut es.

Basically, | just wanted to respond to
Dr. Vostal's comments regarding dosinetry. | think

they were useful comments and we may revise our
docunent to take into account sone issues related to
dosi netry. Nonethel ess, | have sone concerns about
the overall point that the doses reaching sensitive
al veolar intersticial tissue are too lowin the
nanogram or | ess per square centinmeter range to cause
any neani ngful health effects.

This is based on anal ysis using a nodel
devel oped by the International Comm ssion on
Radi ol ogi cal Protection, and these are, this is -- he
used data that were taken from Texas and applied this
to come up with sonme estinmates of doses that were in
the al veol ar range, but really, follow ng the exanple
set by Sni pes on whose work Dr. Vostal's work was
based, Snipes al so reported average doses to
tracheobronchial tissue as well, and al so, they | ooked
at the doses in terns of nunbers of particles per
square centineter.

And if you |l ook at these other dosinetrics,
they don't appear to be quite so trivial. Looking,

for instance, in the tracheobronchial area, you're
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| ooki ng at sonewhere in the mcrogram up to the
m crogram per gram of tissue range, which is sonewhat
hi gher than the nanogram or fentogram per square
centineter dosage that Dr. Vostal referred to, or if
| ooki ng at the nunber of particles per square
centineter of vulnerable tissue, you could see 10,000
or 100,000 particles per square centineter. These are
ot her ways to express the doses that intuitively don't
seem so trivial

But | guess, even going beyond this, this is
a nodel i ng exerci se based on average kinds of
deposition patterns. And these cal culations ignore
what are pretty well-known non-uniformty of
deposition patterns and major interindividual
differences that occur with respect to particle
retention.

For instance, people with airway disease,
t hey can have up to about three tines the total
deposition of people who are healthy, and in studies
done on autopsies, people who have been in Vancouver,
whi ch has very |ow particle | evels, about 20
m crograns per cubic nmeter on average, Andy Churg has
found up to ten mllion particles per gramof dry |ung
tissue in the airways of these individuals. So these

are real data, these are not sort of npdel ed exercises

PETERS SHORTHAND REPORTI NG CORPCRATI ON (916) 362-2345






10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

94
showing trivial doses. | nean, intuitively, it seens
like ten mllion particles per gram m ght be sonething
t hat one woul d be concerned about.

I n addition, a nunber of studies have
indicated that there really is a |lot of foca
hyperdeposition, particularly at branchi ngs of
ai rways, where you can get up to 100 -- where the
ai rways branch about 100 tines nore particles
deposited there, and again, the airways, the kinds of
di seases we were interested in may be just as if not
nore vul nerabl e than the al veoli

In addition, one of the things that Churg has
found is that there can be several - hundredfol d
differences in particle retention anong different
individuals. And so | think taking all these sorts of
things into account, it would be a little bit
premature and logically difficult to say that these
fi ndi ngs unequi vocal ly show that under present US
urban conditions, daily al veolar deposits of fine
particles are too low to be responsible for conpl ex
health effects. | think the comments are useful and
we shoul d be | ooking at this, but I think the case
that was made here by the comenter really sort of
overstates. And that's it.

Dr. Kl ei nman?
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CHAI RVAN KLEI NVAN:  Thank you.

|"d like to again throw it open to the
commttee, if they have any additional coments that
t hey want to make.

PROFESSOR TACER: Well, | have a comment, a
question for Bart. |t appears your responses were,
and | thought they were very good, but inversely
related to the nunber of tines the question came up.
So you didn't comment about the 24-hour standard
i ssue.

[ Laught er ]
DR. OSTRO | think that was M chael's, yes.
[ Laught er ]

DR. OSTRO Well, | thought we would save
that until the afternoon when we're going to talk nore
general ly about the standards, so | guess my one
response to sonme of the presentations | heard, as well
as the witten coments in the analysis, say, of
California | think there was a figure shown of areas
where the counties would have net the PM 2.5 annua
average of 12, but they still had high values of PM
2.5, sonme above 50. | nean, certainly that woul dn't
be acceptabl e, even based on the PM 10 standard. So
t hey have to be below 50, that's clear.

The other thing relating to that is that in
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nost urban areas we know PM 2.5 and PM 10 are pretty
highly correlated. Usually the correlations are .7 to
.8. So we could infer that control of PM 10 on a
daily basis will also give controls for PM 2.5 in nost
areas when the controls are applied uniformy. |
mean, we don't usually apply things just on a one-day
or one-week basi s.

So if the de facto ratio between PM 10 and PM
2.5 is about .5 or .6, you can neke the adjustnents of
the de facto PM 2.5 standard woul d be in nbst urban
areas in California, and it's going to be roughly 30,
25 to 35, depending upon what ratio you want to apply.
So that's ny partial response, and M chael
will give you the rest of the answer this afternoon.
DR. LIPSETT: Actually, | wanted to just
follow up on that, | won't wait until this afternoon
I n our discussions with the ARB about
controlling particles at PM 10 at 50 m crograns per
cubic neter, there is no way that this would not al so
entail strict controls on combustion sources as well.
| mean, | know that historically there have been
probl ens t hroughout nuch of the rest of the country,
Wi th people trying to control the coarse fraction, and
part of that is related to the US, the nationa

standard being set at 150 m crograns per cubic neter,
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which is three tinmes higher than the California
st andar d.

And we' ve been assured by our coll eagues at
the Air Resources Board that this situation is in
general not likely to obtain here in California.

There may be exceptions, as we've heard, though, today
fromthat woman from Morro Bay, where that may becone
an issue. And it is sonething that |I think merits
addi tional discussion.

But in general, as Bart said, trying to
control that PM 10 will result in substantial controls
on a lot of the sources of PM 2.5 in California.

PROFESSOR SHEPPARD: | know we are going to
di scuss this nore this afternoon, but since we have a
few nore m nutes before |lunch, could one of you
address the issue that was raised this norning about
| ogi cal inconsistency? And it seens to ne that the
argunents that you just made woul d suggest that you
don't need to regulate PM 2.5, not a concl usion
agree with, but if control of PM 10 controls PM 2.5,
what's the separate rationale -- and this was raised
this nmorning, | just thought it would be worthwhile
addressing -- what's the separate rationale for an
annual standard for PM 2.5 but no 24-hour standard?

DR. OSTRO Basically, when you | ook at the
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| ong-term studi es you do see very significant effects
fromPM 2.5 and sulfates in those studies, so there's
clearly concern for 2.5, and what would we -- One of
the things that we woul d be concerned about is that on
a longer-termbasis that control of PM 10 not be
substituted for control of PM 2.5.

So when we're tal king about offsets and
things like that, we would not find it acceptabl e,
based on the science, to have people put out nore PM
2.5 and offset that by reducing coarse particles. So
we thought that, it was very clear that there should
be concern for fine particles, that the standard woul d
play that role and play that public education role as
well as the policy role down the line, that the fine
particles are of concern.

And | have to say that it nmay sound that we
are very nuch opposed or opposed to a short-term
standard, but we're not. W just find it difficult to
determine a bright line to choose. W also are not
attributing all of the effects to chronic exposure, as
some commenters have indicated. W definitely believe
that there are effects of short-term And short-term
m ght be defined as one day, it mght be nulti-day, or
it mght be, you know, several weeks, so we are

concerned about that.
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And if the commttee wants to hel p suggest
sonme nethods for comng up with other standards for
short-term PM 2.5, we'll be very open to hearing them
So our position is not based on a | ack of concern of
short-termeffects, but just difficulty in finding a
nunber that is easy to defend.

DR LIPSETT: | wanted to reiterate Bart's
request and maybe sone of the commttee can di scuss
anongst thensel ves during lunch a variety of
scientifically sound sorts of approaches to principal
ways to identify a short-termPM 2.5 standard. This
is sonething that, again, we agree that the evidence
is there; otherwise, we wouldn't put it forth in our
docunent, but in ternms of devel oping a standard when
you' re | ooki ng at exposure response curves that are
linear and apparently, at least to this point, no
t hreshol d has been identified, the science doesn't
gui de you to a given standard.

So if the commttee could cone up with sone
constructive suggestions for us this afternoon, we'll
be nore than happy to discuss themw th the commttee.

PROFESSOR SHERMAN:  This question is for
Dr. OGstro and has to do with this issue of seasona
variation, what is or isn't in the document.

Certainly, you could engender a hypothesis in which PM
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10 mnus PM 2.5 or PM 2.5 woul d affect nasopharyngeal
or |ower respiratory host defenses agai nst bacteri al
or viral infection. And there would be nany ways that
t hat woul d occur.

But in tal ki ng about seasonal variations,
there isn't, that | could see clearly, addressing the
effects of PMin viral infections, per se, such as
i nfluenza or respiratory sensational virus, which
woul d affect the elderly to a greater extent or
infants to a greater extent.

Is there a reason for that? | assune it's
the lack of any information on that, but again, it
gets down to why you m ght want to have a short-term
PM 2.5 standard.

DR LIPSETT: GOkay. |If | can restate your
guestion to nake sure we understand it correctly, it's
that it's possible that short-term exposures to fine
particl es suppress inmune responses agai nst infection?

PROFESSOR SHERVAN: Right, particularly the
seasonal variation, particularly in the winter.

DR LIPSETT: Right, and that this is a
factor that ought to be considered in setting a
standard. And I'mnot as famliar with all the
epi dem ol ogi ¢ studies that have been done on this as

Bart is, but there are certainly plenty of studies
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that | ook at, say, exacerbations of asthma that take
people to the emergency roomor the hospital. Mny of
those, if not nost of themin the winter, are rel ated
to respiratory infection and mght well be related to
exposure to PM

But in ternms of |ooking specifically at
incidents of respiratory disease, just synptonatic,
that doesn't require energency care or
hospitalization, I'mnot aware that there are many
studies or any that | ook at that specifically. | know
t hat people have tried to address this with ozone
i nconpl etely.

But it is certainly sonmething that you woul d
think about in the wintertime when you have sort of a
shal |l ow m xi ng bath and you have a | ot of --
particularly in the inland valleys of California, a
| ot of wood snoke that accunulates. And that was one
of the reasons -- in fact, we cited that several
tines -- one of the reasons why we do need to have at
| east sonme short-termstandard in areas that are
ot herw se cl ean, say particularly between Thanksgi vi ng
and New Year's, that there would be likely to be a | ot
of accumul ati on snoke that nmay have these kinds of
effects that you're tal king about.

But | don't think that there's definitive
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evi dence ot her than, say, from people exposed to high
| evel s of snoke, like fromstructural fires, for
exanpl e, that you have these kinds of imune
suppressi on and evi dence of increased infection.

PROFESSOR SHERVAN: Right, but a short-term
say 72-hour heavy exposure --

DR. LIPSETT: Right.

PROFESSOR SHERVAN: -- certainly could
suppr ess nasopharyngeal and/or |ower respiratory host
def ense.

DR LIPSETT: Sure.

PROFESSOR SHERMAN:  And, of course, if you
| ook at the | ags, when you had influenza and/or RSV in
the environnment, you could then see a peak in those
infections after such an episode, and that's what |'m
that's why |'msaying that maybe the information, the
epidemologic information is not there but maybe needs
to be there, and would help in future setting of the
st andar d.

DR LIPSETT: Okay. Well, | think George
wanted to respond to this.

PROFESSOR THURSTON:  Well, | would just add
that there are studies by a nunber of people,
especially Joel Schwartz, |ooking at pneunobni a anong

the elderly, showi ng that acute exposure to pollution
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and, in particular, particulate matter. Can | say
that, in particular, particulate matter?

Anyway, exacerbating, you know, i ncreasing
the risk of pneunonia, and there is indeed sone new
t oxi col ogi cal evidence which supports this. | know
that Dr. Judy Zel koff out at NYU -- That's why |I'm
famliar wwth the work -- | don't know if she's
published it yet, but she's finding effects of PM on
i mmunol ogi cal responses in animals. And so | think
there's a developing -- First of all, it nakes sone
| ogi cal sense, but also, there's a devel oping
t oxi col ogi ¢ base that supports that epi dem ol ogic
finding as well.

So there's sone there to discuss this. It
coul d be just brought out nore in the docunent,
per haps.

CHAI RVAN KLEI NVAN:  Ckay. W have comments
fromDr. Friedlander and then Dr. Tager.

PROFESSOR FRI EDLANDER: | want to return to
the issue of the chem cal nature of the particles. |
wanted to revisit this issue of the chem cal nature of
the particles.

VWhat is the ARB position on this? That is,
is the issue only particle size? Are the sensors set

for particle size? Are all 2.5-mcron particles the

PETERS SHORTHAND REPORTI NG CORPCRATI ON (916) 362-2345






10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

104
sane? All 10-mcron particles the sane? W know
they're not, but it's a rhetorical question to perhaps
stinul ate sone response and sone -- |1'd |ike to have
t he phil osophy of the ARB in addressing this issue,
and there m ght be sonme discussion of it in the
docunent .

CH EF BODE: Well, actually, that's a very
bi g question, and, you know, part of our concern is,
and | think it's the information that we've gotten
fromthe OEHHA in their review of the science and
health effects, what we need is the best information
to set the standard on. | think also, just a review,
and you've seen that in the report itself, that
probably all particles aren't alike.

PROFESSOR FRI EDLANDER: That's very clear in
your docunent.

CH EF BODE: A lot of the chemstry al so gets
back into the nechanisns, and a lot of that is still
unknown, the nechani sns, the particul ate effects and
health effects. W do have a big section in the
report where we tal k about chem stry. The standard-
setting itself is going to be based on the
interpretation of the health studies.

But there are other things that we are

| ooking at, in terns of, you know, ultrafine particles
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is a whole new area of study that we're | ooking into.
And then again, you brought up the issue of the nass
and the effect, and a lot of it we -- the prelimnary
data on ultrafines, which really isn't covered in this
docunent, since it's so new, is that particle nunber
in that case may be a nuch nore inportant neasure than
mass itself.

But those are things that we're going to be
addressing with new research studi es and the next
review of the standard as we go ahead.

Now, the other thing that this kind of |eads
me to tal k about is naybe sone of the control issues,
but those are really separated fromthe whol e
standard-setting process itself, that after we get
done fromthe standard setting, we'll go and | ook at
sonme of the control issues of what types -- and |
think Mchael kind of alluded to this earlier, in
terms of what types of processes mght be controlled
in the future.

PROFESSOR TAGCER: | want to just revisit, to
sort of have on the table for the discussion this
af ternoon the issue about choosing a 24-hour standard.
And |"mpartly repeating for the record sonething |
said to Bart and M chael before.

| mean, | think, the issue is, assumng for a
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mnute there is a |linear exposure response curve, then
you can't escape the fact that the decision has to be
a judgnment. It's really not any different than the
annual standard. | mean, why is it not 22 instead of
20? So | think you can't get away from judgment.

The other point which | think is equally
inportant here is that even if we suspect that there
was a threshold -- in fact, the paper that was used to
argue that we can't know or not know there isn't --
thresholds, and this | nmentioned to both of you but |
think it needs to be considered, doesn't get around
the problemw th judgnent. Because the threshold is
not neasured w thout error.

And, in fact, the paper that's cited, in
fact, has a graph that shows the errors, depending on
the underlying correlation fromthe sinulation
studies. So even if you had it, if you thought there
was a threshold, you' re going to have estinmates of
where that threshold is and that's going to have error
around it. You're going to have to nake a judgnent
where in that error you're going to set the threshold.

So |l think it's sort of inescapable -- There
is not going to be one best nethod, it seens to ne,

t hat sonmebody can argue has a certain judgnenta

quality to it, even if you had a threshold. So |
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think really the issue is to set out a priority, and
it's ny understanding of the district court's decision
initially about the way the standard is set, is
setting out a priority, what the principles were on
which the final decision is made. And then people can
argue with it, no matter what it is.

But as long as it's based on a set of a
priority, reasonable set of assunptions, at least to
my understanding is the | egal situation, you' ve
conplied with what it is and it takes into account the
scientific fact that there is not going to be a hard
nunber anywhere, whether you have a threshold or not.

So | think when we discuss this this
afternoon, at least fromny point of view, that's the
backdrop to what ever decision is nmade about how to do
it.

DR. SHERWN. 1'd like to respond to what
Dr. Friedl ander raised and what Dr. Lipsett brought up
earlier with Churg's paper, and then the question of
particul at e speci es.

When | find nyself behind diesel buses or
behind diesel trains, | worry about what on earth I'm
breathing in. And that paper you nentioned by Churg
is the first one to show the aggregation of ultrafine

carbonaceous particles inhaled -- Well, they're in the
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lung. Now, he can't prove that that in the anbient
air is exactly the sane, but those are ultrafine
particles that have aggregated.

Now, |'m seeing al nost the sane thing when
take the dust off ny car and a big diesel goes by, but
it"'s alittle bit different. But the big point is, is
that those particles, aggregates of diesel dust, for
the first time I"'mthinking to nyself they're in the
lung, they get into macrophages, and here's the
i nportant thing about dosinmetry. | don't worry about
what gets in, in terns of where it distributes, as
much as | do about the clearance of it.

And clearance is in macrophages. And | teach
all ny students and give ny lectures and say the
si ngl e common denom nator for all |ung disease, not
all of it, but a large part of fibrosis, enphysema is
macr ophage, phagocytosis or particulates, they are
| oaded with hydrol yses, and when you damage a
macr ophage, they break down and rel ease hydrol yses,
and | think they are the -- I"'mnot, this is not ny
original idea, but they are the central focus where
injury starts.

So if you think of macrophages as miniature
snakes with venom and you put sonething in there

that's toxic, and they rel ease these bags of venom
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you' ve got yourself a problem So now, one of the
things that that Churg did for me is they're telling
me, well, I do have to worry about one species of
particulates in terms of toxicity. Once absorbed to
those theoretically bland carbonaceous aggregates of
ultrafine particles, if they're strictly carbon, well,
that's fine. But diesel fuels are | oaded wth al
ki nds of aromatic hydrocarbons and who knows what
el se.

So to take a point fromwhat Dr. Friedl ander
raised, not only is the species inportant, but what it
brings in with it and what happens to it, in ternms of
di sposition. And the nmacrophage woul d be central and,
of course, that would give you your immunol ogic.

And | think these are critical things that
say large nunbers aren't quite as inportant as what
happens, even if only a few nmacrophages, percent-w se,
break down.

CHAI RVAN KLEI NVAN: | have one issue that |
would i ke to put out on the table relating to the
correl ation between PM 10 and PM 2.5. Because PM 10
is an aggregate neasure and contains PM 2.5, it's
al nost a virtual certainty that those neasures are
going to be correlated. The problemis that the PM

2.5 has a different chem cal conposition and cones
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fromdifferent sources than the coarse particle
fraction that is represented in PM 10.

And so, although at the present tinme we can't
really develop a standard, | think, to | ook at
i ndi vi dual conponents, the point of having separate
standards for PM 2.5 and PM 10 allows us to at | east
differentiate between classes of sources. So the
sources that generate the very fine particles,
at nospheric chem stry being part of that, and that
being partially augnmented by nobile sources and
gaseous em ssions that are converting, as well as
ot her conbustion sources, versus the coarse particles
whi ch are nore nechanically generated will lead us to
t hi nk about -- maybe not deal with entirely, but think
about how do you | ook at the em ssions fromthese
di fferent sources eventually.

So | think there is a utility to considering
a short-termPM 2.5 standard, just fromthat context.

CH EF BODE: One thing | wanted to add, and
it's in addition to what we tal ked about, sone of the
chem cal species. And just to add that, you know, the
Air Resources Board, with the assistance of CEHHA,
does | ook at different chem cal species through our
toxics program W do | ook at a nunber of different

toxic netal s and di esel s. Di esels cane to mnd as
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actual ly probably the greatest potency and greatest
heal th hazard now, from a toxics perspective. And
it's nostly that we | ook at carcinogenic risk through
t hat program

So we do | ook through a separate way of
setting assessnents and controls for individual
chem cal species that way. But one thing that really
comes to my mnd is that when you | ook at the inpacts
of all those carcinogenic conpounds, when you | ook at
the inmpacts at what's comng fromparticulate matter
PM 10 and PM 2.5, the particulate matter as a group
really overwhelns the toxic effects. | think one of
our estimates was that fromour entire toxics
progranms, in the assessnent nethods that we use right
now i n carcinogeni c potency, we're | ooking at about
500 deaths a year from cancer.

| think the assessnent actually is in the
docunent right now, and it really brings in mnd the
i nportance of what we're doing here, is if we brought
down our statew de averages of PM 10 down to the 20
recommended, 20-m crogram standard, that we would
basically save about 6,000 |ives a year from
particul ate exposure, and we woul d order a nagnitude
hi gher fromthe entire work we see with our toxic

program
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So we are doing sonme -- | think this really
brings to the forefront the inportance of the
st andar d.

CHAI RVAN KLEI NVAN:  Ckay, thank you.

On that note, | want to break for |unch
What's our reconvening time?

CH EF BODE: One thing, before we break,
Leslie Krinsk, our attorney, wanted to make sone
coments about just the opening neeting requirenents
and di scussi ons during | unch.

So, Leslie, why don't you --

M5. KRINSK: Ckay. | just want to caution
the commttee that you are an advisory conmttee,
advi sing the CEHHA and the Air Resources Board, and,
as such, it's very inportant that your substantive
di scussions take place in public. And | wouldn't want
to see a majority of the nenbers of this commttee
di scussing any of the substantive matters that we
tal ked about this norning or yesterday during |unch,
unl ess you want to sit here and have lunch and | et al
of us watch you and listen at the sane tine.

[ Laught er ]
CHAI RVAN KLEI NMAN:  Can we do that?
[ Laught er ]

CHAI RVAN KLEI NVAN:  When are we reconveni ng?
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CH EF BODE: Mchael, | think we're pretty
much on schedul e.
CHAI RVAN KLEI NMVAN:  What tine is our
reconvening tinme, Richard?
CH EF BODE: Wiy don't we just break right
now and we'l| cone back at 1:157?
CHAI RVAN KLEI NVAN:  1:15?
CH EF BODE: And that gives everybody tine to
check out of their roons?
CHAI RVAN KLEI NVAN:  1: 15, yell it out.
CHI EF BODE: Ckay.
(Ther eupon, the |uncheon recess was
held off the record.)

--000- -
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AFTERNOON SESSI ON
CHAI RVAN KLEI NVAN:  We're going to reconvene,
and the first order of business is Richard Bode has

agreed to just very briefly sumrari ze the issues about

a sulfate standard, and we'll deal with that and then
we'll nove on with the summary of the commttee's
report.

CH EF BODE: Al right. [I'mgoing to very

qui ckly cover the issues regarding the sulfate
standard and very briefly say that as part of the
review that we have conducted, they spent nost of
their tine on the PM 10, PM 2.5 effects. Their
recomendation was that, for the sulfate standard,
that we retain the standard at its current |evel, that
they did identify there were serious health effects
from exposure to sulfates, anbient sulfates, and that
we basically retain the | evel we've got right now, but
al so added that in the next cycle of standard reviews
that conme up that we take a nore intensive review of
the sulfate effects at that tinme.

One of the additional issues we identified
was that the current nmonitoring nmethod for sulfates is
basically a TSP-based nethod, that there's limted
monitoring now in California since nost of the TSP

nmoni tors have been shut down, and we brought up the
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i dea of maybe we should nove to a nore PM 10- based
met hod, that it would do a couple of things. One, it
woul d greatly expand our nonitoring network and
ultimately give us nore information to better
understand sulfate air quality in California.

So what are the inpacts of the change if we
did? One of the things we wanted to | ook at was woul d
we be noving away fromthe original health basis when
this standard was set in 1976? And | put up there no,
we did a review of the 1976 staff report and the
sul fate standard. In that report, that the standard
itself was based on a review of animal toxicology
studi es, human exposure chanber studies, and a variety
of epidem ol ogy studies that existed at the tine.

That the staff of then the Departnment of
Heal th Services and the Air Resources Board brought a
recomendati on of setting what is called a critical
harmlevel. At the tinme they thought we needed nore
studies to set a national classical standard, set that
at 25 mcrograns, and that was reviewed by the Ar
Quality Advisory Conmmttee in 1976

That in that staff report, in the Air Quality
Advi sory Comm ttee neetings, they actually identified
particles of greatest concern to themand their reason

for setting the standard with particles from.1 to 1
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m cron range, respirable particles, which was stated
often in that staff report. That the TSP nonitoring
met hod was then identified and a portion of that
docunent that tal ked about setting the nethod, TSP was
identified because at the tine, that was the nmgjor
met hod for nonitoring for PMthat existed.

They al so tal ked about they would rather set
a size-selective nmonitoring nmethod, but at the tine
technology did not exist that it allowed themto
accurately and to reliably set that nethod, so they
passed on that for the tinme being.

SOthat led us really to cone to our initia
conclusion that we nove to the PM 10-based nonitoring
met hod for sulfate. And that's a reconmmendation in
the staff report. It came up out of that. After that
was then the realization of the artifact that exists
on the glass fiber filters through the TSP nonitoring
met hod itself.

And we sat internally and we tal ked about
what effect this would have on the standard: Did the
artifact take any -- was it weighed at all when we,
AQAC, Departnent of Health Services and the ARB
reviewed the standard? Did it affect their decision-
maki ng on where that standard | evel should be? And

the answer is no, it went back again to the staff
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report. The original '76 staff report did not know
that there was an artifact through the use of these
glass filters.

That the Air Resources Board, Departnent of
Heal th Services and, again, the Air Quality Advisory
Conmittee revisited the sulfate standard in 1977,
again reviewed the sulfate standard, what it was based
on, and at that time they had results from sone very
qui ck studies, nonitoring studies, and they were aware
of the artifact in 1977. In '77, they went through
and decided to retain the standard at the sanme 25
mcrogramlevel. So definitely at this tine, we know
where the artifact is, they didn't adjust the standard
at all.

Qur conclusion was that, it told us that the
artifact does not have any effect on the health basis,
where that standard for sulfates is right now that
still our conclusion is that we want to nodify the
nmoni toring nmethod to PM 10-based nethod, that it neets
what we think are the original concerns brought up in
the original standard-setting process in 1976 and ' 77,
and that is that we | ook at respirable particles.

And that by doing so, it inmediately expands
our sulfate nonitoring network, and, like | said,

ultimately as this new data conmes in we'll have a much
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better understanding of sulfate air quality al
through California. So that's the end.

Any questions?

CHAI RVAN KLEI NVAN:  Questions?

Vll, what we're going to do nowis a summary
of the comments and suggestions of the Air Quality
Advi sory Comm ttee. Each of the nenbers were asked to
answer certain questions about the docunent. Sone of
these we've discussed yesterday. And what |'ve done
is |'ve taken the coments that |'ve taken notes on,
pl us conmments that individuals have given ne in
witing. | have tried to sunmarize them as best | can
and put themon slides as just bullets, so this is a
very abbreviated version of the comments that will be
inthe witten report that we will try to put together
in the next few weeks.

There are a nunber of issues. One of them
for exanple, were relevant studies identified and
interpreted. For the nost part, there was agreenent
within the commttee that the literature review was
very good. There were sonme mnor discrepancies in
specific citations, and/or one or two factual errors
and those are captured in the witten reports and wl|
be submitted to the authors.

Al so, the discussions of susceptible
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popul ati ons have been identified. The question of
ot her popul ations that should be considered, one
popul ati on that was nentioned by several nenbers of
the commttee were people with diabetes, and we will
recomrend that that will be discussed to sone extent
in the report as well.

The report does seemto work or deal
effectively with the issue of infants and chil dren.
There are sonme suggestions we have for future research
that woul d be needed, and we'll get to those in a few
m nutes. W also discussed very heatedly, obviously,
the idea of netrics and averaging tinme, especially
with respect to the short-termstandard for PM 2. 5.

There were sonme questions raised as to
whet her uncertainties were described adequately and
treated adequately, and we had sonme specific
suggestions with regard to that. Al so, we suggest
that the report make it very clear that there are
di fferences in exposure patterns for sone of the
susceptible individuals to the extent that it can be
done.

l"mgoing to -- | thought I'd nove this, but
| guess | noved it in a version that we then renoved.
So let me, sort of taking the tail first, let me just

nmove on to this and we'll back up
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In the section on introduction, one issue
that's raised is that Phil Hockey, who is now the
chairman of the Clean Air Advisory Cormittee for
federal EPA has said that federal EPA is planning to
pronul gate a coarse PM standard, particles between 2.5
and 10. And sone nention of these particles and their
i nportance, especially the contribution they make to
PM 10 and the separation between PM 10 and PM 2.5
shoul d be added to the introduction, and al so
mentioned in the executive sunmary i s our suggestion.

Al so, over the years there has been an
evol ution of PM standards, and | think it would be
useful to highlight the fact that as we devel op nore
information, we'll be able to characterize nore
conpletely specific conponents, the biol ogical
activity of these conmponents and subfractions such as
the ultrafines, oxidants and acids. And eventually,
it's hoped that we could nove to a nore integrated way
of dealing wth the health consequences of airborne
pol | uti on.

The comm ttee asks the question were the
sulfate and PM 2.5 standards to sone extent
over | appi ng, and since sulfates are part of PM 2.5 |
guess there are sone issues about the overl appi ng.

don't know that this inpacts on where one woul d set
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the standard at this point, but for the future it may
be if we have a PM 2.5 standard, a separate sulfate
standard may not be necessary.

In terms of sources and em ssions, the Air
Resources Board and, in fact, sonme of the |ocal air
qgual ity managenent districts have been doing
speci ation of airborne particles, usually on a
canpai gn basis, sonetinmes on a nore systematic basis;
however, several individuals on the commttee have
suggested that nore systematic approaches at doing
speciation would really benefit a nunber of issues,

i ncl udi ng assessnent of source receptor rel ationships,
help to identify the toxic conpounds that could be
separately regul ated, and also to devel op or provide
the data for devel opnent of mechani stic hypot heses so
we can understand how air pollution affects human
heal t h.

In terns of issues on nonitoring, we strongly
endorse the work being done on qualifying continuous
PM nmonitors. Eventually we would like to see both PM
2.5 and PMcoarse, the 2.5 to 10 fraction measured on
a regul ar basis.

There was sone di scussion about the use of
quartz filters which elimnate some artifacts with

sul fur dioxide, and Dr. Sioutas points out that quartz
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filters absorb organic vapors so there's a possibility
of trading one artifact for another, which wll
probably need to be reviewed. But there are ways
around that, including using fluorocarbon-based
filters that don't absorb.

If sulfates are going to be part of the
standard, then a continuous sulfate nonitor m ght be a
very useful addition to the nonitoring techniques.

And there are comrercially avail able now sul fate
monitors, and Dr. Sioutas will provide that
information to Jeff Cook.

There have been attenpts, both in various
studies to | ook at the difference between PM 10 and PM
2.5 as a neasure of coarse PM and the conmttee
wanted to just caution that that can lead to
overesti mates of the coarse PMfraction in sone
i nst ances, because during neasurenent of PM 2.5 there
can be loss of labile materials |ike nitrates and sone
of the organics. And also, there are |l arge
measurenent errors when you try to subtract two | arge
nunbers that already have errors associated with them

So we'd strongly endorse, if in the future
there is a need to devel op a standard for coarse
particles, that nonitors be devel oped and qualified

for maki ng neasurenents of coarse particles directly,
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rather than relying on the difference nethod.

Artifacts, including the organic artifact and
artifacts involving sul fur dioxide and reactions with
ot her conpounds in the air such as peroxides do need
to be better understood. And |I'msure that some of
the nonitoring techniques that are being used al ways
have sone formof artifact and the better we
characteri ze these techni ques, the nore accurately we
can use those data in attributing particle exposures
to human health effects.

In terns of exposure assessnent, the section
should make it very clear that in California, and
perhaps nore so than anywhere else in the country,
there is a great deal of spatial variability between
the mass of particul ates and al so the various
conponents, |ike polycyclic aromatic hydrocarbons and
metals. And these variations occur between sources
where the material is freshly emtted, and pl aces
where people are actually exposed, receptor sites
where these materials have had an opportunity to
under go at nospheric chem cal reactions.

A variety of differences have been noted in
particles collected, for exanple, in a source region
such as Los Angel es versus neasurenents taken downw nd

several hours later, after the air parcel has noved.
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And we see | arge nunbers of oxidized and chem cally
changed species that were not in the original air
mass. So these things can, these changes can occur
wi th seasonal variations, because of photochem stry,
and al so, there can even be diurnal pattern changes.

Al'l of these things need to be taken into
account if we're going to really understand the
rel ati onship between central station val ues and
personal exposures to potentially toxic chemcals
associated with particles.

There are also differences between aerosols
in coastal environnments versus inland environments.
Sonme of those are dom nated by neteorol ogi cal factors.
And d enn Kass pointed out at one neeting that if you
pl otted concentrations sinmultaneously at Long Beach
versus Riverside, the concentration patterns for PM 10
and for PM 2.5 were actually 180 degrees out of phase.
So at tinmes when Riverside was high, Long Beach was
| ow and vice versa. And so trying to apply those
kinds of data to tinme-series anal yses w thout being
very localized with respect to the city could lead to
very unusual conclusions and often conflicting
concl usi ons.

And | wanted to point out that again,

California, while probably not unique, certainly has
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very extreme cases such as this. So that whereas it
m ght be perfectly acceptable to | ook at Massachusetts
and New York and a few other Northeastern cities which
are within a large air nmass where there's good m xi ng
and a lot of regional pollutants, California has a
nunber of mcroenvironnments and those need to be
assessed very carefully.

And in addition to variations in chem cal
conposition, the particle size distributions vary
spatially as well. And so all of these things need to
be taken into consideration as we evaluate the data
that is going to be used for setting a standard.

One of the questions that was raised was the
rel ati onshi p between indoor and outdoor -- not indoor,
but personal versus outdoor exposures. And this is
nore in mnd with a recommendation for future research
in ternms of evaluating personal exposures. But
Dr. Sioutas has suggested the possibility of using the
rati o of personal sulfates to outdoor sulfates to
correct for the -- to identify the outdoor PM
contribution to personal exposures. |It's an
i nteresting approach to be considered for research.

In terns of nitty-gritty details, there were
in the report, especially in the exposure assessnent

and nonitoring sections, there were | arge nunbers of
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figures that -- where the captions and presentations
of size distributions, it's a |large nunber of very
important but nitty-gritty sorts of corrections and
anplifications will strengthen up this report quite a
bit.

CH EF BODE: |'m assuming that first termwas
per sonal PWM?

PROFESSOR SI QUTAS: Yes, it's personal
attributable to outdoor.

CH EF BODE: kay.

PROFESSOR SI QUTAS: So it's PM out, personal,
or whatever you want to call it, yes.

CH EF BODE: Al right.

CHAI RVAN KLEI NVAN:  One of the things that
cane up several tinmes in the discussions was the
interrel ati onship between the chronic effects and the
acute effects, especially with regard to nortality.
And the conmttee would Iike to see a nore detailed
di scussion of that in the report. | think this is
especially inportant as we try to answer the question
are the nethods used in setting the standards
transparent and obvious to the readers.

Dr. Tager nentioned the possibility that
there are alternative neasures of uncertainty for

epi dem ol ogi cal outcones that can be used instead of

PETERS SHORTHAND REPORTI NG CORPCRATI ON (916) 362-2345






10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

127
confidence interval. And again, this is in the realm
of future research, but those sorts of inproved ways
of understandi ng uncertainty should be applied and
shoul d be expl ored.

In addition, there were several exanples in
the report of very large short-termexcursions in
ai rborne particle concentrations. These generally
have not been taken into account in the standard-
setting process except insofar as setting 24-hour or
| onger-term standards hel ps to noderate sone of the
i npact of those short-term excursions; however, again,
in ternms of future research, the potential effects of
t hese excursions should be eval uated and, as we begin
to devel op and qualify the continuous PM nonitors,
sonme of this research will becone feasible on a
reasonably | arge scal e, whereas now there are very
limted studies avail able where this could be done.

Bi ol ogi cal nechani snms: The section in the
report is relatively brief, but could be inportant.
And the report should make it clear how these
mechani stic studies enter into the thinking on
devel opi ng standards. And within that context, the
uncertainties such as variations in the route of
exposure, the doses that were used, etc., especially

where these m ght influence how you think about

PETERS SHORTHAND REPORTI NG CORPCRATI ON (916) 362-2345






10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

128
setting a standard, we really need to be at |east
addressed and docunent ed.

Anot her point that came up in discussions was
that particles accunulate in the lung, they don't just
get inhaled and get cleared. And that over |ong
periods of time, particles can be stored in
intersticial tissues as well as in the pleural area
and | ynph nodes, and they are literally retained for
many years. These retained particles can al so contain
t oxi ¢ substances -- insoluble netals, organic
conpounds -- that can influence health over |ong
periods of time. And so it's not inpossible to see
how t he cunul ative effect of breathing particle-I|aden
air can affect health chronically as well as acutely.

In terns of nechanisns also, in | ooking at
the studies reported in the docunent, four inportant
mechani snms -- lung injury, inflammation, increased
bl ood coagul ati on and i nci dence of cardi ac
arrhythm as, also, | guess, changes in heart rate
variability -- have all been associated with short-
term changes in anbient PM And so these potentia
mechani snms | ead us to suggest, anong ot her things,
ot her reasons, that short-term standards for fine
particles are probably needed.

So we were asked to eval uate whether the
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approach for arriving at recomendati ons were
transparent. | think we' ve discussed that to sone
extent. There are sone areas that could be anplified
in the report that will help in making it very clear
how t he standards that are suggested were arrived at.
By and | arge we feel that appropriate nethods were
used, and were the suggested standards supported by
scientific rationale.

One of the key questions is, is there
sufficient or insufficient evidence to devel op a 24-
hour or other short-termstandard for PM2.5. And the
guestions of whether the 24-hour PM 10 and the annual
average PM 2.5 woul d provi de adequate protection were
rai sed several tinmes. And the committee's consensus,
and since we're not allowed to discuss these things
except in a public forum this is the first tine
anybody has seen this particular slide -- nost of
t hese slides have not been seen before -- so this is
the opportunity for people on the commttee, if there
are objections to any of this, to junp up and say so.

PROFESSOR SHEPPARD: Yeah, | object. |
think, 1'd say that there's strong support for the
need for a PM 24-hour standard, not for reeval uation.
| don't think I support reevaluation. | support a

standard. 1'd be curious what other people think.
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PROFESSOR TACER: | would agree with that. |
think I support the need for setting a standard, not
reeval uati ng.

CH EF BODE: And | third that. But | also
want to say, | want to take this opportunity to say
that, just to clarify again the discussion yesterday
that | also strongly support the |lowering of the
annual PM 10 standard and the establishnment of an
annual PM 2.5 standard. And | again want to take the
opportunity to say that | think this report, by and
large, is really excellent work. | conmend the
authors, and | think that it's really a tribute to
California that we actually have scientists who are
doing work in this area, witing this kind of report.

| don't think you would find people |like Bart
Gstro and M ke Lipsett at their |evel of science
actually witing a report that would support the
establishment of air quality standards. And it's not
j ust because | know them | really nean the fact
that, you know, these are people who know the science,
so they know the problens wth the science and where
it's strong and where it's weak, and | think the
report reflects that, except on the issue of the 24-
hour PM 2.5 standard.

[ Laught er ]
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CHAI RVAN KLEI NMAN: | have to say that | am
al so actually a strong supporter for the 24-hour
standard, and | put that up because | wanted the
committee to be able to spontaneously respond, rather
than ny ramm ng sonet hi ng down people's throats.

So | don't hear anyone who -- |s anyone on
the commttee agai nst nodifying that statenment to say
strong support for a PM 2.5 24-hour standard?

(No audi bl e response.)

CHAI RVAN KLEI NVAN:  Ckay. Then that will be
changed.

G ven that, we've actually gone a little bit
beyond that, and Dean Sheppard has cone up with or
hel ped ne conpile, he gave ne the suggestions for sone
possi bl e ways in which one can arrive at a PM 2.5
standard. So | think 1'lIl go pass the mc to Dean and
et himexplain this.

PROFESSOR SHEPPARD: Well, I'"mnot trying to
suggest that we have, after hearing this for one day,
we have the final solution for how the standard ought
to be set. So | think I"'mgoing to start off just by
underscoring what Ira said this norning, that no
matter what nodel you use for which pollution you
t hi nk about, there's always going to be sone degree of

uncertainty and you al ways have to make a choice for
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what standard you're going to choose.

The first critical point is that there's
sufficient evidence to justify a standard, sone
rational e that nmakes sense and is internally |ogica
and consistently needs to be chosen. So two that cane
to mnd, | actually favor the first one. So what |'m
suggesting for this first standard is that within the
docunent that we saw, there were data that showed that
at, for exanple, levels of annual neans of sonewhere
around 25 m crograns or 20 to 25 mcrograns per cubic
meter of PM 10, there were attributable effects of 10-
m crogram per-cubi c-neter increases over 24 hours.

And so one reasonabl e concl usi on one m ght
draw fromthat is that a standard that was hi gher than
35 m crograns per cubic nmeter for PM 10 woul d
certainly not be preventing adverse effects and it
coul d probably nmake an argunent |ower than that. But
if we're going to say that they have confidence that
at 24-hour |levels of 35 mcrograns per cubic neter
have effects, you know, probably the standard ought to
be | ower than 35 m crograns per cubic neter.

Simlarly, for --

CHAI RVAN KLEI NMAN:  Dean, do you nean 2.5 or
10?

PROFESSOR SHEPPARD: What's that? That's for
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PM10. So | was criticizing actually the rationale
for the 24-hour standard of PM 10 of 50.

And simlarly, for PM 2.5 the data in the
docunent suggest that sonmewhere around 10 to 12
m crogranms per cubic nmeter, PM 2.5 in conmunities of
somewhere around that for an annual average,
increments of 10 m crograns per cubic neter higher
cause believable effects that are adverse health
effects. So, you know, that woul d suggest a standard
somewhere in the range of 20 to 25 m crograns per
cubic neter for PM 2.5.

That first suggestion makes the nost | ogical
sense to me. It's nore consistent wwth the way, from
nmy understandi ng. O her standards have been set in
t he past.

Now, the second suggestion was based on sone
free-flow ng discussion with enployees of the Ar
Resources Board that, you know, another way that one
m ght look at this is to reevaluate the data from al
the cities where data exists to get around the fact
that in all these areas there are occasional peaks
that make it difficult to interpret the effects of one
day in a year, and use sone valuable netric like the
98th or 99th percentile of the highest 24-hour val ues

in areas where there's data that 24-hour peaks are
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shown to increase norbidity and nortality.

| think that's a little bit nore conplicated
but potentially an alternative approach. And |I'm
perfectly open or would wel cone other alternative
approaches. | just can't understand the point of view
that just because it's challenging to pick a nunber,
we shoul d abrogate our responsibility to pick one.

CHAI RVAN KLEI NVAN:  Does anyone el se on the
comm ttee want to coment on that?

O her research issues: First off, | again
wanted to conmmend the concept of the five-year cycle
because we're not going to answer all the questions
this year, and by knowing that we're going to
reevaluate this, this allows us to set up a research
agenda to provide the information to fill the gaps in
our know edge base, identify nore information about
suscepti bl e groups, inprove sanpling nethods, revisit
the issue of the coarse versus fine in ternms of
measuring techniques and interpretation.

And so we've | ooked at a number of
suggestions for parts of that future research agenda,
eval uation of regional differences between PM and
rel ati onshi ps between PM and t he gaseous co-
pollutants, to better understand and devel op ways of

separating the effects of the gaseous conponents from
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the particul ate conponents of air pollution, to obtain
nore data and better data to characterize short-term
and PM exposures at the hourly level to see whether
peak exposures do have an effect on sone susceptible
popul ati ons, continue speciating the conponents of PM
so that we can get a better idea of where they cone
from and eventually devel op better strategies for
control and inprovenent of human health.

Utrafine particles are an area that we're
now able to really address. Up until a few years ago
it was very difficult to neasure themin any usefu
way. Now we can not only neasure the nunbers of
particles, but we can actually collect them speciate
them and we've got new nonitoring techni ques that
allow us to start to exam ne that.

lra?

PROFESSOR TAGER: | just want to raise one
poi nt about sone of these, and they cane up in earlier
slides, and | guess | have -- | nean, fromthe point
of view of understandi ng, obviously, sort of the
scientific questions about nechani snms by whi ch anbi ent
air pollutants may cause disease, | certainly think
getting this kind of information is absolutely
i mportant.

But | think we ought to be really careful
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what we're saying here in terns of standard-setting,
because if you inmagine all those itens replacing the
five, leaving the |lead, things that we regul ate now,
you' |l have a | ot of the same problens. They're going
to be correlated with each other, they're going to be
interacting with other things in the environnment, and
so I'mnot sure, unless sone giant bullet conmes out of
this pile, which | doubt is the case, we probably
woul d have seen it already, that that's necessarily
going to make this process any easier.

It may make the mechani stic di scussion that
underlies it nore credible, saying, |ook, okay, we now
know that PAH s actually really do influence | GE
responses and it's real. kay, fine, but that stil
doesn't get you out of the dilenm about all of the
variability you can see in an environnent, and the
fact that PAH isn't neasured with other things and
come fromlots of sources.

So | think the notion that by getting this
information that the process nmay sonehow be easier to
pi ck a nunber or a netric, whether it's a size netric,
a chemcal nmetric or whatever is going to be easier,
is actually yet to be proven and nmay be a search for
the holy grail never to be had. So 1'd be a little

bit careful about what's expected once this
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information is obtained, because | remain to be
convinced that it's going to make this any easier five
years fromnow if we knew all of these things.

PROFESSOR SHEPPARD: Yeah, | want to second
that idea and expand it maybe a little bit nore,
suggest that certainly we want to try to learn as mnuch
as we can about these particles, |I'mconpletely
supportive of that. And obviously, the biggest
chal I enge for us now in understandi ng sone of what's
going on is that we don't really understand the
mechani snms by which these particles make peopl e sick.

But it actually mght turn out that
regul ating particles is a nore robust way to control
air pollution because of the conplexity. So the
particle standard in different parts of the world may
actually be protective, because in each part of the
world there are different toxic materials and
conbi nations of toxic materials that are actually
causing the health effects.

And so it mght actually turn out, at the end
of the day, once we know everything we can possibly
know about these particles, that regulating the
particles is still going to be the best strategy.

PROFESSOR TAGER | want to nake one ot her

comment, which | had to think about the suggestions on
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the slide about how to set the standard, so as the
slides went by -- | would actually like to suggest
that the second choice is |l ess good than the first,
not only because it's nore conplicated, because it's
doi ng sonething else that | think is sort of a bad
i dea.

It's letting the extrene val ues drive where
you set the point, rather than the data saying, okay,
we think, as in Dean's first approach, which really
says here's where the data at |east nakes a pl ausible
choice. And it's not dependent on a couple of years
of extrene data, because that would nean in any given
time period -- three, five years -- it will change the
| ocation of it, rather than focusing on the average
popul ation effects.

If you' re worried about the fact that these
coul d happen, you can allow nore than one exceedence a
year in certain areas where, for exanple, the w nds
bl ow and PM 10 may get really high and there's nothing
anybody can do about it. But | think setting the
standard, based on the second nechanism is kind of
throwi ng away a | ot of the value of assessing the
health data about where we think the effects m ght be
occurring.

So | actually would suggest that while it
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shoul d be on the table for discussion, I'd |ike to at
| east go on the record as saying | think it's a far
| ess desirable way to do it than the first way, which
makes better use of the heal th data.

PROFESSOR CROPP:  Yeah, | would like to
second that and | was going to say sonething very
simlar; nanely, | think we should be bold and not set
a |l ow standard, rather -- based on reasonabl e
information that is available, rather than allowing to
drift, have that standard drift up too high by, for
i nstance, taking 98 percent confidence limts.

Because | think this would just del ay
clearing up the air to the best way, in the best way
we can, and consequently reducing maximally the risk
to health that we would allow to occur if we set the
standard t oo hi gh.

DR. FRIEDLANDER: |'mafraid |I don't agree
with nost of the last few comments. | think that
there should be nmuch nore stress on trying to eval uate

t he nechani sns based on the chem cal conponents of the

particulate matter, and | find -- | remain very uneasy
when | | ook at the epidem ol ogi cal evidence, as a non-
epidemologist. | just find it very difficult to see

in the presentations that | have seen a persuasive

rel ati onship between the health effects and the
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concentrations.

| think it's the best that we have at this
point, and | think that's the best justification for
linking the standard to the total mass concentration.
But | think that as far as -- | can't understand how
one could try to avoid inproving the scientific
under st andi ng of what the nmechanisns are that |ink
the -- froma scientific point of view, froma
bi ochem cal and chem cal point of view, health effects
to the concentrations of particular conmponents.

| think that also, if we can do that, that it
wi |l have very beneficial effects, because ny viewis
the sources of the pollutants differ fromcity to
city. And lunping everything together, as we're doing
now, is to nme as a scientist very unpersuasi ve.
Lunpi ng Los Angeles with G ncinnati and Boston and so
on just doesn't nmake sense. | think that at this
stage, that's all we can do.

But | think it's our responsibility to
deconvolute that and to do everything we can to
deconvolute it. So | think we should be -- | just
don't share the points of view expressed.

CHAI RVAN KLEI NVAN: | al so wanted to point
out that the purpose of this was nore in identifying

mechani snms and under st andi ng the bi ol ogi cal
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plausibility and certainly the intent was not to
suggest that we are going to regul ate el enental carbon
or PAH s specifically.

PROFESSOR TACER: | just want to nake cl ear,
| think you perhaps m sunderstood ny statenent. |'m
all for doing this, and we need to have this
information. M coment was to say that we should be
careful about what we expect to get fromit, through
the process of setting a standard. Because nany of
the problens that we're having now in picking, whether
it's PM 10 or ozone, because of colinearity and
vari ations over tinme and space, wll apply here.

So | wasn't suggesting for one mnute we
shoul dn't pursue nmechani stic understanding, and if
we' re | ucky enough that we can deconvol ute and
di saggregate these things to pick a nunber, fine. But
| think toinply -- All | was trying to say was to
inmply that somehow noving in this direction is going
to make this process easier five years fromnow may be
overly sinmplistic fromthe point of view of what's
involved in trying to set a standard and not trying to
understand the science of all of this and relating it.

PROFESSOR SI QUTAS: | would like to respond
tothis, to Dr. Tager. It isn't just a matter of

under st andi ng the bi ol ogi cal nmechani sns, you know, but
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this nmonitoring wouldn't just provide information to
t he much needed field of understanding of biol ogical
PM But this is essential also in promulgating and
i npl enenting effective control strategies.

| nmean, if you see certain PM species that
are signatures of certain sources being nuch nore
responsi bl e than others, then | just don't see how
this is not inportant in setting standards, because
that | eads you to essentially controlling the right
sour ce.

PROFESSOR TAGER: But as | understand it,
setting the standard and the mechanisnms to getting the
standard are two different things. | don't disagree
with you. | agree that getting this information is
inportant, and it may be critical for abatenent.

But |'m suggesting that that information has
all of the properties, in ternms of managi ng the data
and interpreting individual, how these individual
things are affecting human health, that many of the
probl ens we have now with PM and ozone or CO or NO2
have, that's the only point.

And I"'msinmply trying to make it clear that
t he docunent shouldn't inply that sonmehow, if we get
this information, picking a nunber for the standard is

going to be any easier than it is now It m ght nake
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abatenent easier in certain places, it certainly wll
| end credence to mechani stic underpinnings and the
scientific basis of having a standard in the first
place. But in nmy view, we nay be not having any
easier tinme picking a nunber than we are right now.
That was really my entire point.

CHAI RVAN KLEI NVAN:  Yeah, | think the point
you | ast made, it's -- you know, part of the utility
of this is achieving the standard once the standard
has been set, as opposed to setting the standard. But
| think those are two issues that the Air Resources
Board and Cal EPA really face every day and | think
they are tied together in that respect.

Dean?

PROFESSOR SHEPPARD: Yeah, | actually don't
think there's all that nmuch di sagreenment here, not
bei ng an epidem ol ogist or a particle chemst. The
reason | don't think there's that much di sagreenent is
| think that everybody on the panel, as far as |'ve
heard the discussion, agrees that there has to be a
very high priority to extend the science, to
under stand nuch nore about how these particles are
conposed in the real world, and which conponents of
the particles, which characteristics of the particles

produce whi ch biological effects. And that we can

PETERS SHORTHAND REPORTI NG CORPCRATI ON (916) 362-2345






10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

144
only understand the way that pollution is producing
t hese effects by pushing that science forward, and to
approach it clearly, include that information as a
maj or priority.

And | also don't think -- I've heard nuch
di sagreenent that despite our limtations of
under st andi ng the science the way we would like to
understand it, there's a sufficient body of data now
to set a standard, based on the information that's
avai |l abl e about particles.

So | actually think there's a broad area of
agreenent, and that the disagreenents are nore a
matter of enphasis than contact. Because really, in
terms of the contact, |'ve heard what | think is
pretty broad agreenent.

PROFESSOR SHERMAN:  Since this slide is
titled Future Research, the people that are here now
have deci ded upon a safe drug dosage in which there's
going to be mninmal side effects. And | hope that the
ARB wi Il look at this as the future, that you keep
nmonitoring what's going to happen.

And what concerns nme, | guess, about this
whol e process is if there is enforcenent of whatever
t he new standards happen to be, how are we going to

judge that, in fact, it had a positive effect on the

PETERS SHORTHAND REPORTI NG CORPCRATI ON (916) 362-2345






10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

145
health of California citizens? And so | think that
there needs to be sone type of prospective eval uation
of what the new standards are as being set, that they
really -- we can | ook at ourselves here as people on
the FDA panel, even though this is a physical
phenonenon that we're discussing, we're really |ooking
at health effects and we need to eval uate that what
we've done is, in fact, inproving health.

CHAI RVAN KLEI NMAN:  Yes?
DR. FRI EDLANDER: The fact is that by noving

toward a 2.5-mcron, PM 2.5-m cron standard, what

you' ve done is to say, well, we have nore evidence
that suggests that a better -- there's a need for an
addi tional standard. |In other words, | think that

sonme of us are in kind of a mass m ndset, and that's

the way it's been done for many years -- you make it a
mass of sonmething -- and that's the way it will always
be.

But you may break down the particulate matter
into many different conponents. It may be that, for
exanpl e, people |ike Lipman at NYU have tried to use
acidity which has not been altogether successful, but
there can be oxidants, there's the Ares test activity.
There are subset, there are netrics -- other than

mass, is the point.
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W tal ked about ultrafine particles. There
you have -- | mean, you may have a nunber as a
different metric. So there's no reason to be afraid
of having other netrics and having to break down the
analysis to take into account other conponents. It
may be difficult, but think of all the years you could
spend doi ng epi dem ol ogi cal studies to reduce the
confounding effects of the ultrafine particles, the
oxidant, the acidity. |It's a wonderful rich field,
still to be explored.

[ Laught er ]

PROFESSOR TAGER: | couldn't agree nore. You
know, it always used to be said jokingly the worst
fear that an epidem ologist had is that the Anerican

public woul d take the nessage seriously and stop

snoki ng.
[ Laught er ]
PROFESSOR TAGER So |'mnot worried that
we'll have plenty to study.

CHAI RVAN KLEI NVAN: A few ot her points:
There was a suggestion also that along with
traditional epidem ol ogical studies, nore panel
studies that can directly assess personal exposures,
short-term exposures, and especially |ook at regional

di fferences and seasonal differences to help
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deconvol ute sone of these things.

Addi tional toxicological studies can
certainly be suggested. W definitely need better
i nformati on on dose response, the effects of chronic
exposures, and chronic exposures perhaps with
superi nposed acute peaks to try to understand what are
the inportant paraneters, what are the netrics that we
need to |l ook at. W can use concentrated anbi ent
particles nowin a way that we couldn't do five years
ago.

We al so need to continue to evaluate the
i nportance of co-pollutants along with PMso that we
can understand whether there's a possibility sonmewhere
in the future of having a nore integrated approach to
setting standards, where you mght want to take into
account the conbinati ons of ozone and PM and carbon
nonoxi de.

We definitely need both chronic toxicol ogy
studi es and | ong-term perspective studi es of
popul ations to follow up on sonme of these questions.
Per haps even to get sone idea of if we inprove the
air, and we have areas where there has been
substantial inprovenent in air quality and we expect
to have future inprovenents, it would be nice to see

that those are reflected in better health.
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As nentioned earlier, the PM standards tend
to evolve, and we may find better ways of neasuring,
find better surrogates for the conponents that cause
health effects. These are all areas of research that
coul d be pursued to inprove our understanding.

Very inportant, | think, and many of the
comm ttee nenbers have pointed out that we really need
to understand the differences between adults and
children, both in terns of their exposures and their
responses to inhal ed toxic chem cals.

And this is a partial, | think, list of sone
of the suggestions that were nade. | tried to be as
conplete as | could, but I"'msure |I m ssed sone point,
so if the conmttee has any other conments that they
want to make, now is a good tine.

DR. OSTRO WII we get a chance to respond?

CHAI RVAN KLEI NMAN:  You certainly do.

DR. OSTRO  Ckay.

CHAI RVAN KLEINVAN:  So I'Il turn it over to
Bart.

DR. OSTRO | have sone responses to both the
research side and the standard-setting side. But
maybe 1'Il wait for later for the research
suggesti ons.

But 1'd like to go back to Dr. Sheppard's two
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proposal s or suggestions, and have you go through them
alittle bit nore. And specifically indicate the
choice of the ten-m crogram change that you had
i ndi cated that must be a basis, or whatever change
you' re tal ki ng about and how we can help -- how we can
devel op a principal (indiscernible).

PROFESSOR SHEPPARD: Sure. Basically, | was
using the material that was in the docunment that
you' ve prepared, and that shows that in areas that
have annual -- So we'll start off with PM 10, because
there's nore data, it's sinpler to discuss. There are
data from several studies that | ook at a range of
cities wwth different anbient annual concentrations of
PM 10, and from the docunent, the point of view, and
it seenmed to be supported by the consensus of the
commttee, was that there were convincing data
describing effects in cities where the average annual
concentration was as |low as 20 to 25 m crograns per
cubic neter.

And then the increnmental effects were found
to be approximately linear or not statistically
significantly different fromlinear, |ooking at 10-

m crogram per-cubi c-neter increnents over 24 hours.
So you can attribute an increase in nortality or

nmorbidity to Delta, to increnents of 10 m crograns per
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cubic neter above that baseline annual nean, and with
10 micrograns per cubic neter increnent above, say, 20
or 25 in the areas with the | owest annual pollution,
significant effects that were detrinmental to health
wer e docunent ed.

So I'"'msaying that a way you could interpret
those data is that there's evidence of effects at a
concentration of 10 m crograns per cubic nmeter above
the |l evel that was the annual average concentration in
that region. And then you could use that consistent
met hodol ogy to take the same approach for PM 2.5 where
in that case, the way | was reading the docunent, the
data woul d suggest that in regions where the average
annual concentration was in the range of 10 to 15
m crograns per cubic neter, PM 2.5, simlarly, effects
were denonstrable with increnments as small as 10
m crogranms per cubic nmeter above that in a 24-hour
peri od.

So that was the basis for that. The nice
thing about it is that it's internally consistent.
You can use the same netric for both particle sizes.
It makes it easier for people to understand how a
nunber was chosen

DR LIPSETT: | just have a question for

clarification. | appreciate getting sonme suggestions
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like this, but would you say, then, |ook at the areas
t hat have had the | owest nean | evels of PM 10 or PM
2.5, and use those as a basis for setting a standard?
That is, the lowest there is, where there has been
sonme docunentation of health effects associated with
short-term exposures?

PROFESSOR SHEPPARD: Yeah, that's what |I'm
suggesting, that you normally try to set a standard
wth at least a mnimal margin of safety, so you find
a concentration -- you're setting a 24-hour standard,
finding a 24-hour concentration where you're convi nced
that there's effect, and set a standard that's bel ow
t hat .

So |I'm suggesting a method by which you can
do that, and that's to | ook at the areas where there's
the -- Because the data that we have fromthe studies
are increnents above an average baseline. The total
24-hour is the sumof the baseline and that increment.
Yeah, does that -- That's what |'m suggesting.

DR LIPSETT: Okay, | just want to be clear
on that, because, and Bart, you can correct nme if |'m
wrong on this, ny recollection is that the | owest
| ong-term nmean concentrations of PM 2.5 in areas where
sonme short-termeffects have been seen were around 13.

PROFESSOR SHEPPARD: So | said 10 to 15 was
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the --

DR. LIPSETT: Yeah, okay.

PROFESSOR SHEPPARD: So actually, since we
just -- This is just sonmething | nade up.

[ Laught er ]

PROFESSOR SHEPPARD: |1'd be interested in
t hi nki ng what ot her people on the panel thought. Ira
al ready said he thought it was a good idea, | guess.

DR LIPSETT: It was. It's sonething that I
certainly think is worth exploring. Now, you chose
the 10 as kind of -- the 10 m crogranms per cubic neter
as your sort of standard netric here because of --
this has traditionally been done or as kind of a
standard candl e?

DR. BALMES: |If you |look at the docunent, or
actually all the epi data the docunent summari zes,
it's always expressed -- the effect is always
expressed in 10-m crogram per-neter, cubed increnents,
sol think it's --

DR LIPSETT: Right, it's a convention.

DR. BALMES:. |It's a convention, you know.

M ke Sherman just pointed out that we treat patients
for seven or ten days with a course of antibiotics
because it's convention. You know, it's easy, but |

think actually there's some internal consistency with
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t he docunent and Dean's proposed standard. | like it
t 0o.

PROFESSOR TAGER: As far as which one to
pi ck, M ke, you know, in your table 7.2 where you' ve
given the estimates, | nean, you can | ook down here,
you' ve got sone pretty precise estimates. |If you
wanted to be sonething a little less arbitrary and
say, you know, somewhere between 20 and 25 cubic neter
annual nean, there are sone reasonably precise
estimates of what the effects are.

So sonewhere in that range, you know, you
woul d be -- Now, admttedly, there are sone studies
where the precision is lower, but there are stil
plenty with very good precision of the estimtes, and
so you could certainly justify choosi ng sonet hi ng
there because there's a fair bit of precision in the
dat a.

So whet her you picked it at 20 or 22 or -3
it's going to be arbitrary no matter what, but if you
wanted to add sone other |evel of pseudorationality to
it, you could just look at the precision distribution
and make a judgnent sort of in the mddle, in that
| oner range where the nost precise estimates are and
pi ck that as the |evel.

| nmean, there's -- No matter what you do,
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there's going to be a certain arbitrariness here. |
mean, you just have to -- But | think if you set out
the ground rules in advance, and | think the idea of
using the netric that people have used, ten m crograns
whi ch, you know, if people want to argue with it, then
you can argue with all the other ways the data have
been expressed. And then if people want to argue
about, well, the data are not necessarily the best,
you can | ook at the graph you have, 7.2, and point out
that nost of the studies down there are fairly precise
estimates of the effects.

So | think you're on reasonable, as
reasonabl e grounds as any for taking that kind of
appr oach.

DR. OSTRO Just for information, | think it
turns out that the lowest US city that has a
statistically significant effect is Buffal o-Rochester
with a nean of 24.

PROFESSOR TACER: That's PM 10.

DR. OSTRO That's PM 10, yeah.

PROFESSOR TAGER: Ckay. So, | nean, again,
don't want to qui bbl e about whether it's 20, 22 or 23,
but the point is you just cane up with a criterion:
Look in the low range, find the US city that has the

nost precise estimate at the | ower end of the range
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and start with that. | nean, that's one sinple
approach which would be, at least in nmy mnd,
conpletely justifiable.

PROFESSOR THURSTON:  Wel |, you know, | ooking
at the second option here -- and first of all, it's
tal king about the 98th percentile, which I think the
way California sets our standards, you --

PROFESSOR TACGER: You're tal king about option
one.

PROFESSOR THURSTON: Ckay. Well, |'m not
allowed to tal k about option one?

PROFESSOR TACER: Yeah, you are. | just
wanted to clarify you were tal king about option one.

PROFESSOR THURSTON:  All right. Now I'm
tal ki ng about option two. O course, first of all,
the 10 mcrogramis totally arbitrary. You know, it's
j ust sonet hi ng sonebody nade up, and actually, |
prefer not to use -- | like to use, when doing
effects, sonething that has a physical neaning, |ike
the max m nus the nmean, so you're getting the
di fference between a high-pollution day and the
aver age day.

But anyway, so the 10 is sort of sone nunber
that I can't physically relate to nyself. | don't

know about you, naybe you have a feeling for what 10

PETERS SHORTHAND REPORTI NG CORPCRATI ON (916) 362-2345






10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

156
m crogranms does.

PROFESSOR TAGER: So it's arbitrary, it's
because the coefficients are so small per unit change
t hat people had to nake them understandabl e, so they
multiplied by 10 and 100, and then people said, well,
that's pretty arbitrary, so let's use the
interquartile range, which is equally arbitrary.

PROFESSOR THURSTON: Right. Well, at |east
it gives you sone way of conparing cross-pollutants,
but anyway - -

PROFESSOR TAGER:. Well, interquartile nmakes a
little bit nore sense.

PROFESSOR THURSTON: -- the thing | wanted to
talk about, the 98, is that California is usually the
second- highest. But also, if you're going to go back
and try to do where the studies were done, you're
probably not going to be able to easily get a hold of
the data fromthe various studies and eval uate this.
Because, you know, they're not in the published papers
and you woul d have to go back and contact the
i nvestigators, they would have to reproduce their data
set.

One option, though, is now that we have the
nati onwi de PM 2.5 data is you could go to the sane

cities using the | ast couple of years of data and
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evaluate -- It wouldn't be exactly the period when the
study was done, but that's doable. You go on AIRS and
you can get the PM 2.5 data and you can get the
second- hi ghest for each of these cities.

s that what's being proposed here, to go and
get the AIRS data and do this? O are you proposing
to go back and get the original data sets fromthe
i nvestigators, which will not be easy?

PROFESSOR TAGER: No, none of the above.

UNI DENTI FI ED SPEAKER: Actually, we really
generally prefer the first nmethod, which hasn't been
brought in.

PROFESSOR BALMES: | have a friendly
anendnent to what was stated, by using the | owest US
city -- Nothing against cities in your state that
you' ve studi ed, but Vancouver | actually think m ght
be equally if not nore relevant to the situation here
in California, and | think Vancouver is another city
where effects were seen at a relatively | ow annua
nmean.

CHAI RVAN KLEI NVAN: | was just waiting for --
| thought they had another comment.

A coupl e of other things that probably should
be considered in this process is, |looking at the data

sets again, it probably would be inportant to sel ect
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t hose studies for -- that would be used in this
anal ysis that have neasured PM 2.5 rather than studies
where they've estimated it from PM 10 or from ot her
ways of doing it.

So, as Ira said earlier, setting up sone A-
priority criteria for the inclusion characteristics
for the studies that are going to be involved, pretty
much in parallel with the way you sel ected PM 10
hourly studies for setting the PM 10 hourly standard.
| think the same set of criteria should be applied to
the PM 2.5. And then using a consistent nethod for
devel opi ng a standard, go through the exercise and
cone up with what seens to be a reasonabl e nunber.

DR. OSTRO Yeah, two conments. Getting back
to lra' s point on the second one, it is true that the
| uck of the draw happens to be the distribution of the
city that was studied, but it is evidence. It is a
city where a study has been undertaken and, for better
or worse, it's the evidence that we have. So | don't
know if I'"'mready to throw out entirely that option of
at | east | ooking at sonme of those cities and | ooking
at what the percentiles |look Iike at those hi gher ends
and trying to be below the 98th percentile of cities
t hat have shown effects. That's one possibility.

And | have anot her suggestion for another
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approach, but go ahead.

PROFESSOR SHEPPARD: Well, | certainly
don't -- | think it mght be constructive to do the
second sort of analysis, because for one thing, if the
two nmet hods of analysis cone up with reasonably cl ose
estimates for what a standard ought to be, you have a
stronger rationale for a particul ar nunber.

PROFESSOR TAGCER | nean, when | said earlier
| had a preference for the first, | thought the
pur pose of this was, because the concern M chael
raised this norning or the request was to offer sone
suggestions for getting start. | didn't take the
slide to be the ultimate set of possibilities, but
really, hopefully a starting point, and that you guys
m ght conme up with equally reasonabl e ways of doing
it. And | think the last point is a good one. In
fact, it probably is to the advantage to do it several
ways, and if they conme to fairly simlar concl usions,
it just strengthens the argunent.

And | don't think you -- at least |I'm not
assum ng that you're obligated to only restrict your
consideration to these two approaches, but just to say
there are, on the face of it, two approaches right
away. You guys could probably think of other ones.

PROFESSOR TAGER. Ckay. Weéll, in that light,
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| et nme suggest another one and get sone feelings from
the conmmttee. Another possible approach is to pick a
24-hour average that is consistent wth the annual
average. So one could, say, start with 12, or
what ever nunber for the annual average for PM 2.5, and
then I ook at the enpirical data in California cities
or counties, and see what the distributions |ook |ike
and what the 98th percentile value would be for a 24-
hour average associated with the 12 annual average,
and see where that takes you in terns of what kind of
outlyers, what kind of higher-end distributions are
consistent with getting down to a |level of 12. And,
therefore, in a way, affording the sane protection.

CHAI RVAN KLEI NVAN:  That is certainly a
consistent way to do it.

DR. OSTRO | actually don't understand how
t hat hel ps.

CHAI RVAN KLEI NVAN:  Wel |, but the problem
with that is you' re going to have distributions that
vary fromcity to city, and it m ght be consi dered
nmore arbitrary to do it on the basis of a statistica
di stribution than on the basis of a health effect.

PROFESSOR TACGCER: But we're still basing it
on the health effects that relate to the annual .

mean, there is sone basis to starting with that point.
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PROFESSOR CROPP: But what if you favor the
low, the city with low levels, with | ow peak | evel s?
You know, if you just take an average, you know, 98
percent confidence limts of the high values, you
woul d -- you know, 24-hour high values for PM 10's,
you would give a ot of weight to the cities that
never have high PM 10 values. And we are worried
about the ones that have a high PM 10 24-hour val ue or
PM 2.5 value, so you only want to take the ones that
have the high one.

DR. OSTRO Yeah, ultimately you would go
t hrough that and take the |l owest, clearly only the
| owest woul d be acceptable. You couldn't take the
m nimal, or the higher values. It would have to be
the set that contains the | owest value, which would be
the protected | evel.

So if you | ooked at two different
nmetropol i tan areas and one gave you a 98 percentile 60
and anot her gave you 40, clearly, the 60 would not be
protective and you' d have to go down to that 40, which
woul d be the one in the city that is consistent with
t he annual average of 12, whatever the nunbers turn
out to be. But yeah, it would have to be the nobst
restrictive of the nunbers; otherwi se, it wouldn't be

protective for the other cities.
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PROFESSOR SHERVAN: It woul d seem |ike that
| ast approach is solely based on a concentration and
not a health effect, and that doesn't nmake sense with
what we're tal king about. You know, there has to be
vital statistic data. And granted, that nortality is
a very crude estimator, but | would think if you have
at least two good years of nonitoring data on PM 2.5,
why has not anybody taken that nortality data in the
Ofice of Vital Statistics for the state, added the PM
2.5 in various locales, and tried to put it together
of what the high and Il ow end is and you can cone up
with a reasonable Cal standard. | just don't
understand it.

Maybe you can explain it to me.

DR LIPSETT: One reason is we've been too
busy writing this down.

[ Laught er ]

DR LIPSETT: | just wanted to nake a couple
of comments too. Certainly, | appreciate that ny
col | eague, Dr. Ostro, would favor this, |ooking at the
98t h percentile, which is consistent with his
extrem st views on many things.

[ Laught er ]
DR LIPSETT: But | guess one question

woul d pose to the committee with respect to
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Dr. Sheppard's proposal is we're charged with
devel oping a standard that has an adequate nmargin of
safety. And if you're |ooking at studies, say, where
the nean value, let's say is 20, and we take an
increment of 10 m crograns per cubic nmeter over the 20
as a basis for setting the standard, there is,
guess, we don't know where the effects really began to
kick in, in the distribution of exposure to PM

But taking this approach, the underlying
assunption is that they are sonewhere 10 m crograns
per cubic nmeter greater than what the nean |level is,
unl ess |I'm m sconstruing things.

PROFESSOR SHEPPARD: So if you could make a
convincing argunment for setting the standard at the
annual mean value in the regions where there's an
increnental effect, if | understand what you're
arguing correctly, you're saying that since the
smal | est val ue that was neasured, the small est
incremental difference that's express is 10 m crograns
per cubic nmeter, you don't know whether there was an
effect at a one-m crogram per-cubi c-neter increase
above the annual nean.

| mean, you could certainly nmake an ar gunent
in that respect. That would nake the standard nore

stringent than what |I'mproposing. | was trying to
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gi ve you a conprom se between the very | ax proposal
that was made in the report and a 24-hour standard.

[ Laught er ]

MR. LIPSETT: Does anybody el se have any
response about the issue about the margin of safety?

DR. BALMES: | mean, M chael, | understand
your point, there should be a margin of safety, but
what you guys have proposed as no margin of safety
because there's no standard, so we're trying to give
you sonething with some nmargin of safety.

PROFESSOR TAGER:  You know, and in reality,
M chael, you can apply the argunent -- | mean, since a
| ot of the nmechanisns are not clearly worked out, a
| ot of the ways in which people conme, assunming for a
mnute that there are -- there will be definable
pat hways by whi ch these anbi ent pollutants affect
certain disease outcones, and they're going to be
interacting with lots of other things, if we don't --
we' re never going to know exactly on a conti nuous
di stribution of exposures mxed in with a | ot of other
exposures where the bottomis. Even if there's a
threshold, it's still going to be uncertain.

So the question is, the concept of an
adequate margin of certainty, if you want to | ook at

it fromthat point of view, has no real neaning.
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Because if you don't understand exactly what's going
on, and maybe we never entirely wll, then you don't
know. So if you take your argunent to the extrene,
you shouldn't have set an annual standard either at
any nunber, because what's the margin of safety? |
think that's the whole issue of the judgment.

And | think the way you get around the rea
probl emthat you're pointing out is for you and Bart
and whonmever is involved in this is to sit down, set
out a set of criteria in advance that you're going to
assess the data, apply preferably nultiple approaches
that take into account both extrenme and nean views, as
it were, and | ook at what the nunbers show. And then
you're going to have to nake a choi ce.

Because ot herwi se, you're going to nake an
argunent for having -- you know, | know there are
probably people who would |i ke the argunent to achi eve
that we have no standard, but that's going to be a
probl em wherever you set the standard, assum ng that
even if there's a threshold phenonmenon, after the
threshold, the thing has a shape to it. And the
guestion is where do you put it on that shape with a
reasonabl e margin of safety?

So it's a problemno matter what. And |

think you guys will only solve it by just stating the
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process in advance, follow ng through and provi de sone
guantitation, and then you'll have to defend it, no
mat t er what nunber you cone up with

DR LIPSETT: Yeah, that's fair. The
| egi sl ation specifically articul ates the adequate
mar gi n of safety --

PROFESSOR TAGER: Well, | understand that,
but --

DR. LIPSETT: -- and that's what | wanted to
try and get fromthe conmttee about, their feelings
about this position.

DR. OSTRO So here's a fourth possibility.
There's actually two studies that have been published
in California, or using California cities with PM 2.5,
One is our study in Coachella Valley, which may be
| ess relevant since it's very dom nated by coarse
particles, but there still mght be information there.
And then David Fearly's study in Santa C ara.

|'ve heard from sources that he's done sone
addi ti onal anal ysis, |ooking at potential thresholds
in that data; that is, |looking at |ower and | ower cuts
of the data to see at what point do you basically add
enough uncertainty that you no | onger have a
statistically significant association.

So one could use California-specific cities

PETERS SHORTHAND REPORTI NG CORPCRATI ON (916) 362-2345






10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

167
or other cities and, if tinme permts, repeat that type
of analysis for as many cities as you have, and see
what kind of results you get fromthat.

PROFESSOR CROPP: Wuld it be possible to
take the data from California that show short-term
effects, neasurable short-termeffects on health,
whet her that's nyocardial infarctions, |ung function
tests in children, respiratory synptons in children,
asthma attacks, ER visits, see at what |level are they
bei ng reported for short-term exposures. Then take
that | evel and then subtract fromthat a nmargin of
safety.

So you end up then with a |evel at which you
have a margin of safety that will assure that you
never reach the | evel at which synptons or
consequences occur. | nean, that data nust be
avai | abl e.

CHAI RVAN KLEI NVAN: M chael, and this is kind
of a | oaded question, but do you believe that there is
an adequate margin of safety in the 24-hour PM 10
st andar d?

DR LIPSETT: 1I'mgoing to stick with what
we've witten in our docunent about that, that
basically, the focus in that was to shift the

di stributions of exposures to PM 10 and PM 2.5 down,
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and basically, the short-termstandard is basically
j ust a backup.

CHAI RVAN KLEINMAN:  So this is sort of an
operational definition for a margin of safety.

DR LIPSETT: Yes, correct.

CHAI RVAN KLEI NVAN:  As a way to get out of
the dil enma, because we're operating with even fewer
data to try to set a PM 2.5 standard than you had for
PM 10. Wiy don't we think about the idea that we have
a reasonabl e average value for PM 2.5 to the PM 10
ratio? |If we say that, as an upper limt on the PM
2.5 standard, we would take the PM 10 adjusted for
that ratio, and that would provide the upper limt,
and then if you go through the cal cul ati on of
establ i shing using these other nechanisns, a PM 2.5
standard, as long as they are below that ratio-derived
val ue, then | would consider that to be, you know
within the limts of your operationalized, | guess,
mar gi n of safety.

| don't know, what does the conmttee think
of that approach? It's alittle --

PROFESSOR SHEPPARD: So a coupl e of comrents.
The first is inrelation -- A problem!| see, if |
under st ood what you're saying correctly, is that it

seens to accept the 50-m crograns-per-cubic-nmeter PM
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10 24-hour standard as being rational, based on the
data. And | have difficulty with that.

| nmean, although M chael was cagey in his
response, the argunent wasn't convincing, quite
frankly, that that standard has a margin of safety.
And, you know, it's based on the rational e that
underlies all of the recommendations in the docunent,
that an annual standard is really the nmetric that
we're after here. And so | just have difficulty with
starting fromthat point.

It seens to me that there are data for PM 2.5
and there are data for PM 10, and you would be on a
much nore defensible ground if you based the standard-
setting on the data that we have avail able for each of
t hose articl es.

PROFESSOR TACGER: The other problemw th
using an average is it's a zero sumagain, and you're
going to have a problemin those parts of the year
where PM 10 is domnated by 2.5, if you set the
average ratio. You just know that that has to happen
as you get the average, the highs and the lows. So
you woul d be setting up certain tinmes of the year in
certain areas for failure if you used the average.

CHAI RVAN KLEI NVAN:  |' m not sayi ng that we

use that average as the standard.
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PROFESSOR TACER: No, no, no --

CHAI RVAN KLEI NVAN:  What |'m saying is there
is adilenmma in that they need to be able to specify
that they've got a margin of safety.

| don't know that from our database we woul d
be able to identify margin of safety, because we
really have very sparse data. And so |I'm | ooking for
a potential way of providing an operational definition
that will hold for now and can be revisited in five
years.

PROFESSOR TAGER: But the problemwould --
Even if we didn't have sparse data, if you believed
there were a |linear exposure response relationship,
let's put aside -- let's just accept that for a
moment, you'd still have the problem Because the
| i near exposure response rel ationship says that an
i ncrenental change at the | ow end and an increnent al
change at the high risk carry the sane increnenta
risk. So where is the margin of safety?

| don't think it's a problemof the sparsity
of the data, it's inherent in operating where there's
no floor, or at least not a floor that we can
identify. And that's why | think it's nore defensible
to take the health data as they are, the PM 2.5 health

data and try to nake a judgnent using a nunber of
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approaches on PM 2.5 and the health data that cones
fromit, rather than trying to nove back and forth

trying to reason fromPM 10 down to PM 2.5.

CHAI RVAN KLEINVAN:  |' m not di sagreeing with
that. |1'msaying that that's how they should set the
standard. |'mjust saying that as long as the

standard they set is below that ratio value, then they
can, for the tinme being, not address it in terns of a
mar gi n of safety issue.

PROFESSOR THURSTON: One option with the idea
of taking the PM 10 standard and adjusting it
according to ratio would be to maybe | ook t hroughout
California, seasonally, ook at the ratio of PM 2.5 to
PM 10, and find the |lowest ratio. There you're
putting in a safety factor. By choosing the | owest
ratio of PM 2.5 to PM 10, you then get a | owest
estimate of the equival ency. You know, it will range
from | don't know, .5 to .9 or sonething, and by
choosing the lowest ratio, then you're comng up with
a safety factor.

DR. LIPSETT: W' ve already |ooked at this.

PROFESSOR THURSTON:  You have, okay.

DR LIPSETT: And it -- you'll end up with a
PM 2.5 standard that will be exceedingly |ow, because

there really -- there's trenmendous variation

PETERS SHORTHAND REPORTI NG CORPCRATI ON (916) 362-2345






10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

172

t hroughout California by |ocation, by season, where
you can get up to -- the ratio could be, Iike, 80
percent or nore or down to | ess than 30 percent.

So you mght end up -- Well, with 30 percent
you mght end up with a 24-hour standard of about 15
or so. So it's one way to think about it, but as I
said, | like nmy suggestion of initially, of putting a
ceiling on it by the average overall ratio over the
state, but, you know, as Ira was saying, there is this
huge variability within the state. This is this
di chot nmonitoring systemthat | think is no |onger
operating throughout the state. The ARB did provide
us with these data, and | guess |I'd be a little bit

hesitant to follow this suggestion, at |least a priori.

DR OSTRO. CHAI RMAN KLEI NVAN: |
didn't get any coments on ny -- on the data --
PROFESSOR SHEPPARD: | thought your fourth

proposal sounded |like a reasonable way to | ook at the
data and could potentially work. You haven't | ooked
at it yet, soit's hard to say. But if you had the
two nmethods that are proposed up here and your fourth
proposal, and you did all of that analysis and | ooked
at the whol e conposite of the data, that would al so
potentially provide a | arger database for you to pick

a nunber, which is what you're trying to acconplish
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But don't wait too |ong.

CHAI RVAN KLEI NMAN: W have a little bit of
time for anyone on the comm ttee who has ot her
comments that they want to make.

Yes?

DR FRI EDLANDER  \What are the tine
constraints on the devel opnent of a 24-hour PM 2.5
standard? My questions are addressed to our friends
fromthe ARB. What are the tinme constraints? Wen
does this docunent have to be -- When do the
recommendati ons have to go out? Do you have sone kind
of | egislative mandate?

CH EF BODE: Well, our legislative mandate is
to be done by Decenber of this year.

DR. FRI EDLANDER: This year or |ast year?

CH EF BODE: 2002. Qur chairman asked that
it be done in the spring because he thought the
i nportance of just the effects of PM pollution and
wanted to nove it up to basically April or May.

Ri ght now our timng is in May -- we pl anned,
before this neeting, that we were on target for going
to May. That's sonme of the things actually we w il
probably discuss after this neeting is what we want to
do. Definitely, fromthe discussions we had today,

we're going to look for an extension fromthat My
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deadline. W probably --

On our current schedule we need to have a
draft docunent out to the public in the end of March
to be able to neet all the | egal deadlines of Ofice
of Adm nistrative Law review and 45-day public conment
requi renents, by law to neet that. And that | think
woul d be very problematic, not so much with the
overall changes to the whol e docunent, which I think
coul d be done in our tine frame, but fromthe short-
term standard for both PM 2.5, and whether that
affects the PM 10 as well short term Those | think
are going to be hard to neet in this short tine frame
we have here.

So | think coming out of this nmeeting what
we'll dois sit down and col |l ectively put our heads
t oget her between ARB and OEHHA, get back and talk to
our upper nmanagenent or chairman's office and the
director of OEHHA, set an appropriate tinme frame. W
need M chael and Bart and sonme of ny staff who have
been working on the PMeffects to work out a plausible
direction we want to go with this, and then see how we
want to handle it.

| mean, one of the suggestions we went
t hrough is whether we want to basically take the

docunent and nmake anendnents to it and go with the
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annual PM standards, and --

DR. FRI EDLANDER: Ri ght, but you al so have
the federal standards, although you feel that it's
much too --

CH EF BODE: Lax.

DR FRIEDLANDER -- the concentrations are
much too high, so -- but still, that is sonething in
pl ace until you replace it. And what woul d counsel --
| think you have a chance of trying to set a, devel op
a met hodol ogy that woul d be ahead of its tine, and |
think in order to do that, though, you m ght be better
off to get sonme additional time for this conponent of
the standard, rather than to nmake hasty decisions in
order to satisfy this previous tinme limt.

So ny point would be is to proceed with the
docunent you have, and ask for a six-nonth delay on
the PM 2.5 short-term standard or whatever seens
reasonable, in terns of the data you expect to becone
avai | abl e or what you need to do.

CH EF BODE: Yeah, | think that's sonething
t hat when we | eave here, we'll try and probably set a
strategy. And sonme of the options we nay have is,
like I said, split this into a docunent that continues
with the annual standards and set the short-term

standards and do that in a separate phase.
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On the other hand, since we have such a
conprehensi ve PM docunent, whether we m ght want to
just keep it as one single package and then just get
an extension. Definitely |I think what we want to do
is go wth the best and nost defensible
recommendat i ons and net hodol ogi es when we go to our
boar d.

PROFESSOR SHEPPARD: Since | for the |ast
hal f - hour m ght be perceived as beating up on M ke and
Bart, | just want to underscore what John Bal nes said,
that overall, | think the Air Resources Board really
shoul d be commended for the job that you' ve done in
putting together a docunent that allowed all of us to
very clearly see what the scientific basis would be
for maki ng these kinds of decisions. You really did
do an extraordinary | ob.

And also, it's inportant to keep in mnd that
in this respect California is ahead of npbst of the
rest of the country in the kinds of issues that we're
considering and the types of standards that people are
di scussi ng, even the annual standards that were in the
docunent. So | think that's -- ny own personal point
of viewis that you really ought to be comended for
the job you did.

DR, LIPSETT: | just want to say thank you to
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both Dean and John for that. W actually don't take
t he other comments personally, and we do appreciate
all the input, because, as you can see, these are very
thorny, difficult issues. And it is good to get
external expert opinion to hel p guide our thinking
about this, so we do appreciate everything you said,
even -- and we know it's neant in the best of spirit
-- even when it cones across a little harshly
sonetinmes, so thank you

DR. SHERWN. Well, what |'m about to say
conmes fromone of the | east know edgeabl e people in
the area, and I'mnentioning it only because there's a
little lull in the neeting at this point, and |
remenber we ran into this problemone tine with ozone,
and the word |'m about to nention nmay nake you
ballistic, but it's called probablistic theory or
statistics. And I'mwondering if it's maybe not a
worthwhile thing just to look intoit, not to
necessarily depend upon it.

| think there's a trenendous anmount of
resistance to probablistic theory, but it was done by
EPA, they published a big paper on ozone, as to where
do you think that whol e standard ought to be with
ozone? \What canme out of it? [I'mpositive it was -- |

participated in it and | have no idea what they did.
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[ Laught er ]

DR SHERWN:. But that's because | know
not hi ng about statistics.

DR, LIPSETT: But Russ, you're referring to
that -- It's not just statistics, you' re tal king about
is the Del phi technique that they were using back in
the 1980's --

DR. SHERW N. Ch, okay.

DR LIPSETT: -- and | don't think it ever
resulted in any kind of concrete standard-setting, it
was just sort of an interesting exercise.

DR. SHERWN. Was it Wiitman or sonebody by
t he nane of Whitman who did this? It was an extra --

DR LIPSETT: Wasn't it Harvey Ri chman?
Harvey Ri chman.

DR. SHERWN. There we go. It was an
extraordinarily conplex process. | think it was a
m xture of a | ot of approaches, but it does have this
merit toit: It alnost gets to be |ike pornography,
you can't separate it, but you know when you hear it
and see it. So it's the sane thing, if sonebody cane
up to me and said where do you think the standard
should be? | would say, well, of course, | have no
nore insight, and | east insight into what you have.

But if a whole bunch of people got together,
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| could give you sone kind of an inpression as to
whet her sonmet hi ng was too | ow or too high, and from ny
knowl edge of what the hazards are, | could tell you
what | personally believe is the likelihood that that
woul d be adversely, have an adverse effect on health.
So if enough people got together, you mght find there
is some sort of concordance of where that |evel should
be.

Now, again, and |'m apol ogizing for it, al
|"msaying is that kind of approach mght in itself
tend to fornalize a nore mat hemati cal approach or a
nore systematized approach. But it is -- Probablistic
statistics or approach is sonething that has been
used. | know ears go up and eyebrows go up anopngst
statisticians, but we are in the position and we have
to face there is no sharp line that we can cut.

There's got to be sonmething that is under the
headi ng of best available scientific judgnment, how do
you approach that?

DR LIPSETT: Russ, actually | have to say
that I'm-- Well, | find it interesting that you would
use that netaphor with pornography and think that our
docunent would carry any kind of prurient interest,
but this is California, so that's all right.

[ Laught er ]
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DR. SHERW N. But the Suprene Court used it,
t he Chief Justice.

CHAI RVAN KLEINVAN: | think on that note --

[ Laught er ]

CHAI RVAN KLEI NVAN:  -- we'd better adjourn.

I'd like to thank Barb, M ke, Rachel
Broadwi n, and all the folks from ARB t hat worked
extrenely hard to wite this docunent. | think you've
heard fromus that we really appreciate the anmount of
scientific effort that goes into it, and the
suggestions that we make and the criticisns that we
make are certainly only offered in the spirit of
i nprovi ng the science.

I"mglad that there is a strong consensus for
devel oping a PM 2.5 hourly standard --

UNI DENTI FI ED SPEAKER: Twenty- f our.

CHAI RVAN KLEI NVAN:  -- 24-hour standard,
sorry.

[ Laught er ]

CHAI RVAN KLEI NVAN:  We al nost had a new
cardi ovascul ar end point.

And we will provide a copy or several copies
of the comments, once they' ve been cl eaned up and
circulated through the conmttee.

Now, | presune that the draft docunent that
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we circulate to make sure that everybody in the
commttee understands that, is that legal for us to
do?

M5. KRI NSK:  Yes.

CHAI RVAN KLEI NMAN:  As | ong as everybody
reads it by thensel ves, right?

[ Laught er ]

CHAI RVAN KLEI NVAN:  So we will do that, and
as soon as we have a copy with all the corrections on
it, it will be submtted to CEHHA and the ARB, and
we'll ook forward to hearing what is going to, what
the PM 2.5 24-hour standard m ght | ook |ike.

CH EF BODE: | would just like to add that |
want to thank the committee for all the tine they' ve
taken over the last, not only the last two days, but
the time taken to review this docunent, and that we're
very thankful for what you' ve done and the advice
you' re gi Vi ng.

And | think actually, the work that's going
to be com ng out of this docunent and the review of
the PM standards | think is going to set sone
groundbr eaki ng actions, by not just that affect
California but I think may affect the entire nation.
And | think we're taking a big giant step here. And |

think actually PMpollution is sonmething that its tine
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has cone to | ook closer at this.
So your contributions | think are going to be
very worthwhile in this cause. So thank you very
much.
CHAI RVAN KLEI NVAN:  We' re adj our ned.
(Ther eupon, the neeting was

adj ourned at 3:20 p.m)
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