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DR.  HOPKE: Good norning, and welcome to
the Cean Air Scientific Advisory Conmttee. Today, we want
to start focusing nore specifically on the Criteria Docunent.

We have limted anounts of tine, so what we want to
try to do to get as nuch done as we can today is we want to
start off the norning discussing a followup to what we heard
yesterday and see if we can work out a game plan for getting
a better handle on these statistical problens and the results
and where that goes with Chapter 8, particularly how that
focuses, then, into Chapter 9, and then, we wll nove into
the reviews of the individual chapters.

VWat we want to try and do there is to conme as
close to closure or potentially closure, if everybody accepts
that, to get those as finished up as we can. Again, we would
like to free up Les’ resources, not to keep redoing these
earlier chapters which may be in reasonabl e shape.

In nost cases, there are going to be things that
need to be fixed, and we all have our sets of comments on the
docunent, but, you know, the question is, is it close enough
that we can basically say go away, fix these things up, and

we’ll only have to take, at nost, a very cursory look at it
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again when we conme back to look at Chapters 8, 9, and the
executive sunmary.

So, that is where we want to try and go this
norning, and | think our best start here would be to ask Les
if he can give us sone idea as to how he envisions trying to
pul | together, you know, where we are with pulling together
information about the epidenmological studies and how he
woul d suggest proceeding from here.

DR.  GRANT: Well, | think one place to
start is to know that, certainly over the l|ast couple of
nonths, is these statistical issues have surfaced, and we
have had interactions with different people over tine. It is
just that about each interaction, we |earn sonething new
Even yesterday, | think we all heard some things for the
first tinme off and on as far as new i nformation.

So, | think it leaves us in a situation, you know,
to come away from the neeting having heard these
presentations plus sonme of the discussion that we hope you
will have in the next hour or two and have a chance to think
t hrough what that all neans and then to sort out what may be
t he next steps.

| think, in sone general terns, one of the things
we are going to need to do is to sort out and prioritize what
studies are very inportant ones that we think are nost
pertinent to the standard setting under here and to focus
attention on in ternms of helping to facilitate, stinulate,

whatever termnology we want to use to get an appropriate
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reanalysis done and then, also, to see what are the
appropriate steps to acconplish sufficient or adequate peer
revi ew on what ever, you know, comes out of these reanal yses.

| went through the table that we had attached to ny
handout to everybody vyesterday, and | think there are at
| east sone studies that you could very quickly center in on
and want to be sure that we would have sone reanal yses or
categori es of study.

Just going back to the ‘ 96 docunent, as we talked
about vyesterday, there are really very few of these,

conparatively speaking, that use the GAM procedures, and from

anong themis, | think, clearly, the Schwartz, et al ‘96 study
which we talked about, | think, yesterday, you know, the
ti me-series anal yses. That is certainly one that we
definitely want to have, you  know, wel | - establ i shed

reanal ysis and so forth available for that.

Again, part of the reason for that is that if it

was a very key study in terns of |ooking at PM{ o, PM-2. 5,

and PMp g and conpari sons across this.
There may be one or two others there. The Pope and
Kal kstei n study m ght be another one. Although it was PM o,

that was one that used a different approach for, you know, to
control for sone of the weather variables was, you know, very
inmportant |ast tine. We have to think through what is the
advisability of that.

Wien you go to the other studies, then, that have
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been published since ‘96 and the |arge nunber of studies now
cited in this draft document, we could go through and fairly

qui ckly note several that seem to be or categories of study

that would seem to us to be of inportance. First, PM
studies that are involved with nulti-city analyses of the
sort of the NWAPS study that we heard about yesterday.
Qobviously, there are ones that are inportant.

Probably the APHENA study in Europe, nulti-city
ones, Canadian ones as well. There are a |lot of inportant
studies in that category.

| think ones that conpare PM coarse versus fine
fraction, PWM 5 versus PMip-2.5, is another category of very
i nportant studies. If we are likely to...you know, 1’ d Ilike

to see themin there

Probably just about any of the studies or at |east
North Anerican studies dealing with PWw = 5 would also,

t hi nk, woul d be of sone reasonably high priority for us.

DR. HOPKE: Ckay.

DR MLLER Before you keep going on,
Les, | think it is inportant to find out what the process
woul d be, because | think you can spend a lot of tine going
through different studies, but it is not clear to ne what
process you and your staff, if you are relying on the
original investigators, if these are reanalyses that vyour
staff are going to be charged to conduct and do they have

access to the data and the resources or what, because | think
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we could spend...that mght also dictate how we would
recommend prioritization.

| may be getting into another part of the
di scussion here that you are actually articulating now. I

really don't understand how this is going to happen.

DR. GRANT: One thing, for sure, ny staff
and, you know, nyself, whatever, we do not have the resources
to go through and contenplate us taking on...bringing the
data sets and doing the reanalyses, so it is going to have to
be done through the original investigators.

And that is probably nost appropriate in any event.
It’s their analyses, they have published them they have a
certain responsibility to do the appropriate reanalyses,
given that the new information has conme forth that may
indicate for some of themthat they need to be done.

| think one of the things about this, as we go
t hrough and hear presentations of the sort yesterday, that
beconmes obvious is well, is that different study that used
t he GAM procedures and whatever different software, they have
been variously affected, and that is, | think, you know, as
we |listen closely to what was said yesterday, the nore
conpl ex the analyses, the nore the different, different types
of variables that were in the nodels, the nore sophisticated
the nodels in a lot of ways, the higher the stretch, shall we
say, Yyou know, conputational stretch, and the greater the
likelihood that there may have been msapplication, if you

will, of sone of the key paraneters.
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So, | think it is even going to take us a little
bit further here to take a little further |ook and sone
di scussi ons, further di scussi ons, with sone  of t he
i nvestigators. We have indicated our intention to a nunber
of them or several of them to have discussions on sone of
t hese key studies that | sorted of noted and the type of them
to see what they did do.

So, there is probably going to have to be sone
further selection process in the way, even along that Iine,
as to which are really in urgent need, let’s put it that way,
given the conplexity of analyses or whatever that, you know,
need to be undertaken as far as reanal ysis.

So, first off, it is going to be the original
investigators primarily doing the reanalyses. It is not
going to be us stepping in and doi ng reanal yses.

Second, to identify a set of things here, | sort of
outlined at |east sone of our initial thinking as to the
types of studies that we think should be accorded high
priority for reanal yses.

| think, thirdly, then, we are going to all have to
cone to a point of trying to sort out what is going to be
sufficient in the way of whatever, additional peer review and

so forth and mechani sns for that.

Yeah, | think it wll be wuseful to hear the
comm ttee’s thinking about that as well, and then for us to go
away, taking into account, indeed, the comments and sorting

out afterwards as to the specifics as to how to approach
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doing it.

W have had sone discussion, including with Phil
and sonme other folks. Note being taken that, at tines, when
sonmebody does the reanalyses and sinply submts it to a
journal, you know, to an editor or whatever, there nmay be
varying policies on the part of the journals as far as the
peer review. Many still haven’ t published them though.
Per haps sone others may, you know, require peer review and so
on.

So, that is a nuance of it here that | think we are
going to have to sort through

And, again, | don’t know. It may be different if
there is a very small or mnor change coming out of the
reanal yses from what was originally published, naybe that is
different than sonething where, you know, with the sort of
things we heard yesterday on the NMVAPS and the changes, you
know, sone very major changes in certain ways, you know, in
t he outcome may require..

DR. HOPKE: Well, let’s take that step by
st ep. First, to ne, it sounds like you are not yet in a
position to really come up with a prioritized list of the
studies that you would see as the nost critical. You have
got some general categories, but you need to go back and see
whi ch ones you want to pull out and put up to the top of the
list. How long would you see it taking you to put that

t oget her ?

DR. GRANT: Well, I think we are going to



U.S. Environmental Protection Agency - Clean Air Scientific Advisory Committee
Particulate Matter Review Panel #6102-2 7/19/02 Lee O

be certainly looking at it, working on it, in the next week

or two to get that conpl et ed.

DR.  HOPKE: In other words, what | m ght
suggest is that, you know, we ask Les to cone up with his top
20 hit list or, you know, whatever it takes, wth sone idea
as to why these studies would, you know. ..now, we don’ t need
another Criteria Docunent, but, you know, what the basic
criteria were for why these were chosen relative to the rest,
and then, | think, we could have a teleconference in which we
woul d then provide our advice back to Les as to whether, you
know, he has m ssed ones that, you know, people think should
be noved up, things that people think should be noved down.

Then, you know, in that tinme, |I think it wuld also
be useful to try and tap those which are at the top of the
list and get sone feeling for the wllingness of the
participants to do it and what kind of time frane it is going
to take to get those done.

Again, you know, the clock is ticking. W woul d
like to cone to a conclusion on this docunent. On the other
hand, we don’t want to have major scientific issues hanging

fire.

DR. SPEIZER | think you have to add the
guestion of the resources that are going to be required.

DR. HOPKE: Ri ght, that was the next one

Thanks, Frank.

You know, one of the questions wth regards to
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getting it done in a tinmely manner is, you know, mght there
be sone resources avail able for sone of these groups who need
to divert people from currently funded projects to redoing
what...l guess authors have a responsibility to nmake sure
that their work is properly done, but in many cases, that
al so could produce sone significant financial difficulties,
and, you know, a little bit of sugar nakes the nmnedicine go

down.
DR. GRANT: Right.

DR MCCLELLAN: | think, in terns of
|l ooking at this, there is a piece that perhaps you haven’
nmentioned that is inplicit, but I'll make it actually explicit
here on the table. | think part of the guidance in terns of
that prioritization really goes to the linkage to the staff
position paper and, from there, on to the setting of the
standard. It seens to ne the guidance, to state the obvious,
is to what extent do these studies inform the decisions on
the four basic elenents of the NAAQS, the indicator, the
| evel, the averaging tine, and the statistical form

Those, to ne, becone the paranount consideration in
terms of prioritization of the studies for critical review
within the Criteria Docunent, and, ultimtely, those are
going to be the studies that are going to appear in the staff
posi ti on paper.

DR. HOPKE: And are applicable to the

popul ation of the United States.
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DR. MCCLELLAN: Right.

DR.  HOPKE: Because, you know, again,
there nmay be some things there that are political. So, yeah
| nmean, | think that is a good point.

Yeah, Jon?

DR. SAMET: To get the possible
suggestions to Les and his crew, it may be appropriate to
hold a workshop and bring together those investigators to
identify PM and | think we all know that there’ S enough
sensitivity and subtleties of the nodeling that it mght be
useful to try and explore strategies in advance, but in sone
of the other circunstances, it is probably unnecessary and
can sonetines cloud interpretation for sone of these studies

to be addressed, but it mght help you and clarify the

docunent .

DR.  HOPKE: The question, then, is again
one of timng. Is that going to, you know...are at |east a
nunber of these issues sufficiently well wunderstood that

useful reanalyses could be done, you know, starting right
away, or do we need a workshop to clarify the issues enough

to be sure as to just what needs to be done?

DR. SAMET: | think that sonme of the work
that has been done points to sort of a nmjor aspect of
reanal yses that, basically, give you change in the al phabet.
| think sonewhere along the way, though, | think it would be

useful if a group were convened naybe sonewhere along the
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start of the third or halfway point. It would probably hel p.
DR. HOPKE: Sure, okay.

DR. SPEI ZER: Can you remnd us what the

deadl i ne dates are, what the drop dead date is?

DR. HOPKE: Today. Today, a new standard
shoul d have been pronul gated. So, at least...there should
have been a nessage from the Adm nistrator with a decision
So, we are now in violation of the law W see Jon Bachmann

smle just before he heads off to Leavenworth.
MR. BACHVANN: Hey, wait a m nute.

DR SPEl ZER: | mean, there is an issue
of science here, and..

DR. HOPKE: Well, absolutely.

DR. SPEI ZER:  And, you know, the |aw nmay
not view. ..we may not be able to provide the science for the

| aw.

DR. HOPKE: The question is, can we pull
enough together that is useful to nake sensible decisions?
There is a significant nunber of these studies which are not
contam nated by these problens. The bulk of the studies
prior to the last CD are not subject to these problens. Case
crossover studies do not seemto be subject to these studies.
Cohort data do not seemto be.

So, there is a whole body of the epidem ol ogy which
isnt directly related to sone of the difficulties. Sone of

the |large and inportant studies are. The question is, can we
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get enough information to be useful in a time franme that is
sensible that we can, you know, take a step back for sone
period of tine...as yet, | don’” t think we can fully define
that but not an enornously long period of tine...and get a
much nore scientifically valid and defensible docunent which
can then be used for rational decision nmaking?
DR. SPEI ZER  Yes, but, you know, HElI and

Sanet and Schwartz, et cetera, have enbarked on the process
of doing their rethinking, and, indeed, those, presumably,
will be done quite soon. Everybody else is either going to
have to do this or not have to do this, and if we have to go
t hrough a process for Les to cone up with a list, it is going
to take sone tine.

Wiy not start with those and assunme, with the body
of information that we have, plus the NMAPS i nformation,
that that is it? That is what we have got for the science on

this round, and let’s finish. Let’s go as far as we can with

t hat .

DR HOPKE: Warren?

DR LI PPVANN: [t” s all been...l think
peopl e have addressed the issues very well. Phil raised the

process issues, and Les tal ked about sone of the difficulties
of dealing wth the process.

There is one way, it seens to ne, that we could
nove this process along in a credible and tinely way wth

many, nmaybe even nost, of the studies that Les is able to
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identify, and that would be to build on what HElI has already
done. As has been noted, the HEl-supported research will be
going...will be reanalyzed using a conmmon procedure. That is
part of the base, but, clearly, EPA and NIH studies, there is
not necessarily going to be a uniform approach to reanal ysis.

Then, the problem of <course, is getting them
appropriately peer endorsed, because, as was stated, we don’ t
know what the different journals where the papers appeared
woul d do to nmake it reasonably and effectively uniform

So, ny suggestion is that EPA approach HEl to
handl e the organization of studies, not only their own, but
t hose supported by other sponsors to at l|east sone |limted
extent, that is, if there are available soon sonme generally
recogni zed ways in which these data can be vetted for the
reanal ysis as was suggested by what Hopki ns has already done,
that other authors agree, in advance, if they wish to, to do
the reanal ysis according to the comon nodel that HEl has or
will adopt, and HElI, if this were to go forward, would attest
to the fact that the reanalysis by Jones and Smth or whoever
were done with the same procedures as their own study and put
it into this review committee docunent that we heard about
yesterday that Dr. Vedal is grappling with in a separate
section or whatever, because there is a difference between a
study that was fully endorsed by HEl and HEl attesting to the
fact that the reanalysis used the right procedure.

And, of course, then the docunents com ng out of

HEI are considered peer reviewed. So, this is a way to
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expedite the process, and | throw it out as a suggestion that
be consi dered by EPA.

HEl is under no obligation, of course, to accept
this assignment, but if they, EPA, were interested in asking
them to and they did agree to do so, | think we could wap
this up in a reasonably tinmely fashion where the reanal yzed
data were looked at in a uniform way and in a tinely way,
because if the authors choose to submt that to HEl, it would

have to be by a certain tine.

DR, HOPKE: Okay, what do people think

about ... Sverre?

DR VEDAL: | guess | want to support
both the comments that Jon Sanet nade and Mrt Lippman nmade.
I think wthout...well, first of al |, Jon  Sanet’
recormendation has nerit that you have sonme sort of
standardi zati on here. W know that, you know, wth the
reanal yses, there is sone...there is a fair anount of play in

what you can find, depending on your nodel of choices.

So, | think maybe a workshop is a reasonable thing
to do. Wthout a central nmechanism such as Mort Lippnann
recommends, | just can’t see how this is going to be resol ved.

The various fornms in which the reanalyses would be
di ssem nated, erratas and letters to the editors for sone
papers and...it just seens to be a ness to ne. So, that my
be well a solution to that.

And the timng issue is probably...it will expedite

it, but it is going to be problematic, |I think. Wth respect
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to HEl, we’ll probably have to get sone comments from them
but in terns of a comentary on NMVAPS, | think that is on a
real fast track. | can’ t see, at this stage, all the other

studi es being on quite that sane track.

There are other conplexities here. | nean, what we
are tal king about is sort of the sinple nunerical reestimates
and such, but there was a lot of not quite a Pandora’ S
opened but sonething simlar to that yesterday in terns of
uncertainty issues.

You know, the pre-GAMs studies are not totally
i mmune from those issues. There is a reason to use GAMs and
approaches like that, and that shades a little bit what we
can...how we view studies that were done pre-GAMs. This is a
conplicated phenonenon going on here, and how we nodel that
is critical.

So, in general , I t hi nk support t he
recomendati ons of both Jon and Mort.

DR KOUTRAKI S: | agree with everything
said here, but | still think that sonehow, the authors may
have to wite the errata, a letter to the corresponding
journals. | think if we decide to do the HEl report, | still
think that, sonehow, a letter has to be even to the
correspondi ng editors.

And, especially, | think that if these are
substantial corrections, probably the editors would like to
go back to the reviewers. So, | think it is going to be in a

process. It is going to take tinme, and | think we cannot

box
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really accelerate it. You know, things have to happen in

their natural way.

Also, | wuld like to go back to perhaps the
suggestion that we really cannot stop the process. | mean,
as scientists, always we wll find things to inprove, and

that is the nature of our work. For the regulatory purpose,
| think, at X time, we have to make a decision based on the
science that is on the table what we can do, and right now, I
think that, you know, we have our opinion about this, you
know, how inportant these studies are and, you know, if we
have to make our expert judgment.

| am not saying just rush and decide, but | think
we do have to be cautious not to procrastinate, and the other
thing is we cannot take all the scientists who do research in
this field and just get them focused on this specific issue,
because is going to delay chronic studies and other research.

So, | think a little way...sonehow, we have to
settle so we don’t make this a big and tine-consumng effort,
because | think it is no big deal probably.

DR.  HOPKE: That is why | think it is

i nportant that we not have just those studies that were early
involved in identifying the problem W need to make sure
that we have identified those studies which we think are
inportant to the standard setting process and try and get as
many of those.

W may not be able to get them all, because the

people may not be in a position to do the reanalysis in a
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timely manner, and those nmay slide by, but at least let’ s...
think it is inportant to take a little tinme to try and make
sure that we have identified those things which we think are
likely to have significant policy inplications in the ways
that Dr. McCellan laid out and give those people at |east a
reasonable tine to get...and a process by which we can have

reasonabl e certainty that what they have done is appropriate.

Paul ?
DR. LI OyY: | don’t like to disagree with
my col |l eague, Mort Lippmann, but in this case, | have to. |
think I agree with Frank Speizer’ s approach. | think it is

much nore appropriate for the situation that we have at hand.
It is going to be very difficult, |I think, to arrange to have
funding put together for HEI to ensure that we find these
other...we have an added guest today...to have these other
studies put into sonme kind of framework for analysis in a
ti mely manner.

| am not sure as workshop wll be effective in
accelerating the process. Maybe after the reanal yses are
done and people can eval uate what people have done for each
project, it would be reasonable to have a workshop, but |
just don’t see this becom ng accelerated. | think it is going
to be decelerated if we have nore and nore steps.

And in sonme ways, | feel that we are putting the
onus on the reviewers at HEl to, in a sense, now start taking
sonme of our responsibility to decide what is going to be the

best studies to include in the Criteria Docunent.
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And | think that the investigator is responsible
for his data or her data, and at sonme point, they have to
send their manuscripts back to the journal. In fact, they
should be sending in letters now indicating that there is a
problem and that there is at |least going to be an erratum
and, in fact, that there may have to be a withdrawal and a
resubm ssion. | nean, this is serious business, and | am not

sure that this cormmittee should take on the task of redoing a

whol e host of studies. | think |I agree with Frank.

DR MLLER well, | don’ t like to
di sagree with Dr. Lioy, but this is one where | will have to
di sagr ee. | heard from Sverre yesterday there is no gold

standard for these nodels and analyses, and despite the
Hopki ns group and others saying we now have a road map, |
clearly heard that there has to be an aspect of sensitivity
anal yses for perturbing the different nodels to see the
magni t ude.

And the bigger thing that cones to nme from hearing
the presentation of Dr. Mdolgavkar and |ooking at the
iteration, 1, as a nenber of this group am now at the
position of saying we can establish statistical significance,
but | question some of the biological significance aspects.
So, if we just sinply go by what is in there now, we could be
provi di ng the inappropriate advi ce.

So, | feel that these reanal yses, at |east sone of
them have to be done, and they have to be put in the context

of not just one approach, because others are going to perturb
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t hose nodel s.

And when | see the regional heterogeneity aspects,
| would think whatever approach is used, you would also
explore, in some |imted nunber of studies, what could
perturb you by | ooking at different ways that you are doing a
B-spline, a natural spline, or, you know, ad nauseam if we
are going to get into checklists, but when | see val ues going
fromO0.4 down to 0.12, depending upon...and Rick Burnett didn’
t disagree with ne that this looks like it is becomng an art
form..you have to really step up to the plate and say, what
are the criteria and what is the reasonabl eness of it?

And right now, |, quite frankly, am confused as to
how nuch | could endorse on sone of these studies that there
are effects there that have been previously stated. And yes,
they are statistically significant, but they are getting down
in the range where | wouldn’t want to live on the difference
bi ol ogi cal | y.

DR. LI OyY: | don’t think | disagree with
you on anyt hing you sai d.

DR. MLLER Ckay, well...

DR LIOY: Maybe it is process we are
bot h thi nki ng about.

DR. MLLER  kay.

DR, HOPKE: Ron?

MR VH TE: | nmean, | think, on the one

hand, | don't agree with Frank and Paul that | think we just
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sort of stop the process right here and nove forward. I
think there is a problem that has been identified with sone
of the key studies for the standard setting process, and |
think I have to agree with Roger. I think, you know, the
enphasis really needs to be focused on those studies that the
Agency and this conmmittee feel are the key studies that
relate to the standard setting process.

| woul d hope that that is sonmething that the Agency
coul d develop and bring to this conmmittee very, very quickly,
and then we could have sonme review and response back to the
Agency to give them our views on whether we agree their
sel ection or we have ot her advi ce.

| think what has happened is a first step. | nean,
the Agency, | think, needs to set out a schedule, a
reasonable tinme frame to allow for sone key studies to be
rel ooked at, and | guess, yeah, | would agree, again, wth
Fred in that we really need to leave it to the investigators
to decide, you know, what approach to take to do the
reanal ysi s, because it doesn't sound like there is a...|l nean,
| don't know, Sverre, if you feel there is a way that we can
standardi ze this process, but | thought | heard you say
yesterday also that that can’t be done in terns of having a
speci fic paradigmfor everybody to follow

DR, VEDAL: No, | don’t think we want to

totally standardize it, but | think to sensitize people to
the issues as to what play there is in the options of

nodel i ng.
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MR, VWH TE: | agree, but | think that
that would need to happen very, very quickly so that the
reanal ysis work can proceed quickly. | do think, while the
investigators have a responsibility to address the issues in
terms of the problens with their previous studies, reality is
that there are a lot of other conpeting issues where they
have got funding to do other things, and it is in the Agency’s
interest and the public’ s interest to have these studies
| ooked at in a tinmely manner, and if there is a need to have
some relatively nodest amount of support to make that happen,
| woul d hope that the Agency could | ook at that issue.

In terms of a review process, | nean, HEl certainly
is one option if HEl was willing to take that on. | woul d
al so say that maybe this commttee or a subcommittee of this
committee could serve as that peer review process wth
expanded outside experts that the Agency could bring to the
table, if that is necessary.

But, | mean, | think there needs to be a
centralized process, because otherwise, if you rely on people
sending stuff back to journals, this process is going to go
on far too long, and I think it’'s a disservice to this process

and, frankly, to the public to do that.
DR HOPKE: Jon?
DR. SPEIZER  There is an issue here with

regards to what the process should be in terns of doing the

fine. If we do this properly, we are talking 12 to 18 nonths
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to do it right. | don’t know that we have that nuch tine in
ternms of del ayi ng our process.

The other thing is if you try to give this to HEl
HEl's process does take into account the validation of the
underlying data. Now, they can't do that for the studies that
t hey have not been involved in unless they go through their
process with it, and, certainly, to put that back on us as a

commttee to do is sonething that woul d be al nost i npossible.

DR, SAMET: A few coments just back to

Fred. | nean, | think nodeling has always been, if you wll,
an art form but it has to draw on what you...on what one
knows, and | don’t think...l don’t want to | eave anywhere here
with the ideal that nodeling is sinply a black art, as it is
soneti nes made out to be.

But | want to go back to the workshop point. I
t hi nk one benefit of having a workshop would be, in fact, to
identify the nost key sensitivity anal yses so that they would
be run in a sonewhat uniform way across the data sets, and |
think what we heard yesterday points to sonme of the key
i ssues around sensitivity controls for weather and other tine
vari ables that...where investigators do often nmake individua
choices, sonetimes arbitrary, where | think some of these
standardi zation sensitivity analyses, | think, would be very
informative and actually strengthen the whole Criteria
Docunent and Les’ ability to interpret.

So, | do want to speak in favor of holding a

wor kshop. I think it is going to take a while for the
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literature to short itself out. So, | think, for the
Criteria Docunment, if these studies are to be considered, |
think we need to have them the key ones, |ooked at in a box.

And, Fr ank, t hat may  nean, in fact, t hat
investigators, as always, have to take account...have to
stand up for the validity of their own data wi thout an HEl or
some ot her stanp of approval. That is their job.

DR.  HOPKE: Let ne take one quick
sidestep here and ask Dan, since we are bandying about his
good offices, would HElI, if we were to decide that was what
we wanted to do, would HElI be in a position to help us out in

t hat way?

DR.  GREENBAUM Dan G eenbaum president
of the Health Effects Institute. | appreciate both the
suggestion and al so the discussion you are having. This is a
key issue of how to let the science process nove in the way
it would in a normal, self- correcting manner but al so how to
neet the needs of a risk evaluation and, ultimately, a
regul atory deci si on process.

A few thoughts. First of all, certainly, we have
al ready begun to nobilize to organize ourselves to deal with
our own studies, let alone...beyond NWAPS. That is not a
| arge nunber of studies, but that was part of the idea. W
knew we would have to do that. O course, if you guys told
us they weren’t inportant, then we could put themoff, off the
shelf...or off the table.

So, to sonme extent, we already understand this to
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be the process. Sverre referred to that.

Secondly, what is being posited here, | would tend
to agree that there needs to be some system zation of this,
not a lock step straightjacket for every investigator and |et’
s do a, b, ¢, and d, but something to allow you, at the end
of the day, to be able to conpare the new results and
understand why there nmay have been nore of a change in one
study than in another, because you would know t he degrees of
freedom that were used, you would know sone of the other
things that were used, and there would be a very well-done
data base of those in one place, and that woul d be val uabl e.

| would say that that kind of review ..and Frank
raised this a little bit...is different from the sort of
normal review that HElI does or studies it funds itself, and,
obviously, we wwuld need to think about what those
distinctions are, but one could envision a certain protoco
that was developed, nmaybe in a workshop, mnmaybe not, of
techniques that are to be expected in these things and sone
certification process that these are done and sone nechani sm
for HEl to certify that that has been done and sone reporting
mechani smfor HEl to summarize those.

This could not...l mean, | think it would be crazy
for any organi zation to think about going back all the way to
the original data for every one of the studies. | think you
are not going to be able to do that. Al you are going to be
able to do is say well, if we use these different techniques,

what happens in the analysis, and then others will be able to
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interpret it.

So, | mean, | have a little bit of trepidation
about this discussion, but, obviously, HElI is established to
help in simlar situations, so if there was a nechanism then
we would certainly...and if CASAC thought this would be a
valuable thing, we would be interested in talking with EPA
and figuring out of there was a way to do this.

W do have nechanisnms in place that would allow
you know, sort of fairly rapid organization of this kind of
t hing, and we have done that before, and we can do that again
so that there...One thing I would like to make clear. I
would not think it was appropriately the HElI'’s role to be one
who was deci ding which of the studies are inportant or not.
| want to make that really clear. Sonebody alluded to that.
That needs to be EPA with advice from you, and then, given

that, then there is a process that could be set up

DR. HOPKE: Joe?

DR. MAUDERLY: You know, we have as
dilemma, but it is not a new dilemm. | nmean, it is
magni fi ed under the current circunstances. | nean, science

al ways noves continuously. That is not a new problem There
is always that next step that one would like to have before
you nake a deci sion

You know, the dependence upon the epidem ology in
setting this standard and the excitenent that is being
generated by sonme of the newer studies magnifies this

problem but it is not a new problem and the role of the
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committee is to advise the Agency on the state of the
science, the interpretation of the science as it relates to
air quality standards. It is really the role of the Agency
to nmake a regulatory decision based on the state of
information at any given tine.

And, you know, the interest in or wllingness of
the Agency to delay reconmendi ng a decision, whether that be
to change the standards or not...| nean, the |aw says that
you are supposed to conplete a review by a certain tine. The
| aw doesn’t say you are supposed to change the standard by a
certain tinme.

So, | think the discussions anong the conmttee as
to whether the wait is worth it becones, you know, sort of
fatuous. | nean, that is the Agency’ s decision as to whether
the wait is worth it. Utimately, the Agency is going to
have to decide, presumably in the staff paper, what they
think of current information is worth bringing forward and
what they distill from that in ternms of recommending a
st andar d.

Now, this problem although | think many of our
understandings of it have been refined in the |ast 24 hours,
has been known now for several weeks, and, presumably the
Agency has been thinking a |ot about this. It seens to ne
that, again, our role is to render opinion in terns of which
of these bodies of information really needs revisiting and
which it doesn't if it is going to be neaningful, but that is

separate from the decision of the Agency as to whether they
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think it is worth the wait in ternms of neeting the | egal
requirenent in the review.

| mean, it seens to ne that we are sort of m xing
two issues that are sort of separate issues. | would be
interested in the views of the Agency at this point, which
they nust have views on that issue, that is, to what extent
is reanalysis of the specific studies that exist now that we
t hi nk have been affected by this problemis going to actually
affect their vision for, you know, the indicator, the |evel,
the averaging tinme, the statistical form of the standard.
That is really the basis on which it is decided whether to

nove ahead at this point or not.
DR. HOPKE: Roger?

DR. MCCLELLAN: Well, | think Joe inplied
in a certain way you have said is a bit of enphasis on the
time schedule, the legal elenent. | think there is another
much nore critical elenent here, and that is that the geni
is out of the bottle in terms of the science. The science,
at this stage, is somewhat chaotic. W do not know where it
is going, and the Agency, ultimately, has to make deci sions,
and we have to provide advice to allow the Agency to make
deci sions that are viewed as having been nade in a reasonable
fashion and avoiding a decision that is arbitrary and
capri ci ous.

| would submit that if we were to try to say get
the damm genii back in the bottle, it didn’t happen, go ahead

and make a decision on a tinme schedule, that would be an
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arbitrary and capricious decision. And | don’ t think the
commttee should be a part of that. | think we are a part of
the process that says is the science sound so that the
decision has the sound scientific underpinnings that would

avoid its being overturned as being arbitrary and capri ci ous.
DR. HOPKE: Joe and then Jane.

DR.  MAUDERLY: Yeah, | really have to
respond to that. I am sure that Roger doesn’ t think that |
was suggesting that sonehow we can stuff the genii back in
the bottle, that this didn’t happen, you know. I woul d hope
that that was not his interpretation of what | said.

DR, MCCLELLAN: No, no.

DR. MAUDERLY: Wsat | intended to say is
| think that in this discussion, we shouldn’t forget the fact
that there are two issues at play. There is science, and
there is policy driven by |aw and a policy process.

The science is nost inportant, in ny mnd, because
that should drive the policy, but | think it is the Agency’ s
purview to decide whether or not they can nove ahead at any
given tinme on that |egal schedule, based on the current state
of the science. The current state of the science in this
area is, as Roger says, very chaotic.

DR. HOPKE: Well, then, that puts themin
a very precarious situation.

Jane?

DR.  KCEN G | guess | wanted to...lI
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think | have been hearing comrents that we...l am beginning
to get worried that we are letting this one mgjor...you know,
it is anmjor...l amnot trying to dimnish the problemwth
the statistics that have been discussed, but we have a very
| arge conpilation of information about the health effects of
PMin Chapter 8, and, you know, David Bates has told us nany
years ago that the coherence of the data are very inportant
where we need to | ook at acute studies, hospital admni ssions,
pul monary function, and all these various ways of | ooking at
the health effects of PM and the only one that is of real
concern now are the nortality studies, the tine-series
nortality studies.

W did have presentations yesterday show ng that
when the reanalysis is done, it changes nmaybe the lag tines,
it maybe changes the relative risk a bit, but, basically, it
doesn’t change the conclusion. W have redone the anal ysis of
the Phoenix nortality study, you know, we have done sone
continued analysis in Phoenix using G.M conpared to GAM and
it doesn't change the relative risk. It certainly changes the
T statistic a little bit.

So, | don’t think that when these reanalyses are
done that it is going to be a conplete C change, that wth
one statistical nmethod, you find an effect, and w th anot her
one, you don’t. | really don’t think it is going to be like
that. And then, again, we have to renenber we don’t know t hat
the analysis that we do in the next three or four or five

months is going to be the ultinmate one that is perfect
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anyway.

So, | think we should try to take a little broader
|l ook at the health effects of PM and see what we conclude
what we know, and try to understand if a few of the nortality
studies no |onger can be depended upon, would that really
change our opinion. How many people feel that they have
changed their opinion about the health effects of PM because
of this problem of GAW | don’ t think | have changed
opi ni on.

DR. HOPKE: Yes, but the question is when
this has to flow to the staff paper and to setting |l evels and
forms of the standard, then these values natter.

War r en?

DR, VH TE: You could refornulate the
guestion as do we have any reason, do we have any new
evidence, to change the form of the existing standard. e
all deliberated on this five or six years ago and cane to a
reasoned judgnent at that time that we had, considering the
body of evidence, as Jane says, which doesn’ t...l guess | am
concerned to think that it turns on a hand...on a snall
nunber of black box studies. If that is really critical to
the standard, then | think that is a pretty weak basis for
it.

| think the standard rests on a whol e understandi ng
of physiol ogy and norbidity and epi dem ol ogy.
If it is not a question of...if we are not really

contenpl ating saying oops, we really goofed |ast go-around
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and we want to get rid of the standard, then it seens to ne
that Joe’s point about there being two different tine scales
at work here, one, the tine scale at which science proceeds
and, one, the requirenment for a regular review of the
scientific basis for the standard.

W can get a review of this...we can issue a...we
can conplete a review now and say there remain substanti al
uncertainties about nmany of the pieces that we have to
support the standard, but our judgnment is that, taken all
together, the standard should stay as it is or there is no
reason to change the standard at this point but that we need

to continue revi ew
DR HOPKE: (Ceorge?

DR WOLFF: Let me just rem nd us what

this group decided last tine, and | think we had pretty it

much unani nous, al nbst wunaninous, that there should be a PM

2.5 standard. \here the disagreement canme in was the |evel

There was absolutely no agreenent on the level, and there are
many ways to look at it, but if you ook at those tables that
were generated afterwards, the consensus or the nean of the
group for the |level of the annual standard was well above the
l evel it shows.

So, these discussions are very inportant from the
perspective of the |evel.

The other thing I would like to point out is, |

guess | took over this commttee in 1993, and every review
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that we have had since then has been a, quote, expedited
review. W have never had the opportunity that we would have
liked to look at the facts so that we could make a deci sion,
and now, | have to agree with Roger that the science is a
little chaotic right now In fact, it’s a train weck, and we
need to stop and let the facts fall out and not rush in.

| also look back and say if we had the results of
NMVAPS t hat we have now and the analysis by Suresh that shows
such little relative risk...and that was the first
study...would we have gone down the road that we have gone
dowmn? We woul d have gone a different direction.

So, | think...and what | worry about is that | see
the investigators that are redoing sone of these analyses.
They are not taking a step back. Instead, they are just
redoing the calculations and stuffing the results into the
paradi gm that was established a nunber of years ago, and |
really think that, at this point, we need to slow down and
figure out what the nost l|ogical course is and follow that

course.

DR.  HOPKE: The question is, again, one
of how slow. | nmean, you know, this science could go on, you
know, really trying to get at...we heard yesterday that Rick
is planning another three years of study on the algorithns.
| don’t see that we can wait that kind of tinme frame for, you
know, sorting the science out. | nmean, the point is we had
t hought that these kinds of nodels were appropriate and, you

know, they had been peer reviewed and accepted and publi shed.
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But now, we find that the nunmerics...this doesn’
change the underlying nodels that were devel oped and used
It changes the nunerical outcone because of certain problens
wi th the conputation

So, you know, it seenms to ne that the | ogical
step...endpoint for the current step...is to try and fix
those nunerics as quickly as we can, cone to sone
reasonable...conme to closure as to this is as good as it gets
now, with the understanding that there still nay be a whole
| ot of booby- traps out there in the mind field that we haven’

t yet stepped on, but that is going to be the task in the

next five years, and, hopefully, many of those things will be
resol ved when we all cone back again, that nuch grayer, in
2009.

DR WH TE: But, Phil, | think it is

understating the problemto say that it is just a nmatter of
the nunerics and not the nodels. You change the nuneri cal
outcones and you wll change the nodels that are preferred
| nmean, using certain nodels, because they were the ones that
gave the clearest and nost interpretable results..

DR.  HOPKE: No, but that tells you
sonet hing. GOkay? Now, if what we thought was a sensible and
interpretable nodel becones less significant, that 1is
i nformation.

DR, WH TE: The second point would be

to...l1 think the question isn’” t just how much to slow down.

t
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It could be restated as how to slow down. One way to
slow...l am concerned, | think, as | understand George to be,
| am concerned about trying to drive the science at the speed
and in the direction needed by the regul atory decisions, and
one way to slow the...as long as we have the scientific
activity harnessed to the regulatory needs, that’s a problem
| think.

| think, clearly, the scientific comunity doesn’ t
need any further focus on what the inportant questions are
right now. That’ s cl ear. So that just a decision by CASAC
and EPA to say this is the best we can do right now, we have
many uncertainties, and we are just going to acknow edge the
uncertainties right now, and we’ll have a better understandi ng
in the next review five years down the road, that’s not...that
is one way of slow ng the process down, slow ng the pressure
on the science down, allowing it to proceed at a rate that
will take care of the business that needs to be thought
about .

DR. HOPKE: But don’t we want to at | east
give a little bit of time to solve the obvious problens so
that at least the...we’ve got the current nodels fixed or, at
| east, the nunerics to solve the current nodels to the point
where we get the bottomline nunbers in a reasonable way?

Roger ?
DR.  MCCLELLAN: well, Varren’ s focus

probably is heavily on this speed issue, because he just
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bought a new car. | did ride in it. He drove it here to
RTB, but | would just ask hmto back up and think about the
deci si ons he nade about the quality of the car he bought, and
| think that is what we are probably talking about, the
guality of the science here.

Clearly, we don’t know where the road is going to
take us, and we could spend the rest of the day debating a
schedule filled wth wuncertainties. I think there are
certain things that are pretty clear.

We have heard from one of the key investigators in
the area the inportance of a workshop for him and his
col l eagues to really try to understand where we are, where we
go. We have heard from Les a proposition that he is prepared
to give us a prioritization of the studies that need
reanal ysis, reevaluation, that we can take a look at. W can
offer them feedback on that. W have had suggestions, |
think very good ones, about the possible role of HEl in sone
kind of wuniform review W also recognize, | think, as
Petros has suggested, that it is going to be inportant for
each of the investigators to deal with a journal as they
traditionally woul d.

So, it seens to ne the path forward is there, and
it is perhaps premature for us to think about what that

schedul e will be.

DR. HOPKE: Ch, absolutely.

DR. MCCLELLAN: So, | would just suggest

that we maybe nove on with the process, that we have an awf ul
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| ot of discussion about it. Keep in mnd that another key
el enent of this that is on hold relates to the underpinnings
in terns of the risk analysis that is going to be conducted
by the Agency as a prelude to their devel opment of the staff

position paper and where that will fit in.

DR. HOPKE: So, you know, |et ne suggest
that we wap up...l nean, | think we have got what | think
may be a sensible way of proceeding, and that 1is, you

know...did you want to..

DR.  GRANT: Yeah, | think, having heard
all the discussion, several things probably can be noted.
First off, obviously, the Agency is not in a position to have
this Criteria Docunent and the process just remain open
indefinitely. W are going to have to take whatever actions
within sone fairly reasonable time here in the next nunber of
months to wap up whatever the next steps in revising the
Criteria Docunment are and getting on with revising the staff
paper and so on.

That nmeans whatever else goes on beyond whatever
steps we take concerning the options you have just described,
for exanple, we can’ t wait a year and then catch up wth
whoever on whatever their time schedule is with the anal yses,
provi des whatever submttals to journals or notes or
whatever. So, that is one clear thing. It won't be an option
for us to sinply sit back and wait for all this to unfold to
go ahead and conpl ete what ever we have.

The second thing, it sounds to ne, that, indeed, if
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we are going to make the kind of progress that is going to be
needed that, you know, it really is up to us, the Agency,
taking responsibility to sort out some specific steps or
what ever, for the process.

And this may nmean, for exanple, a conbination of
somre of the things you have just talked about. | think
Jonat han exami nes reasons...the need for sonme sort of a
wor kshop to pull together some of the investigators at | east
for, other than a tournanent, these studies that you think
woul d be very inportant to be able to take into account here
in going the next step and wapping up the docunent and
feeding into a staff paper.

It may well be, and | think we probably have, the
wherewithal to help pull together such a workshop with sone
of these investigators, bring together sone who have already
started the reanalyses. W would be able to get others
already going to some extent on it, but, certainly, that
wor kshop would help bring some commonality or whatever,
approach or understanding, | think, would likely be a pretty
wort hwhi | e t hi ng.

And then, afterwards, once you get these reanal yses
done...and there has got to be sone tine as a target date for
them they have to be done quickly, the investigators wlling
to do it, and to the extent we have the appropriate funding
or whatever to help facilitate it, then, afterwards, whatever
peer review steps, again. That nmay well nean that if the

Health Effects Institute is willing to take it on, perhaps we
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are able to work it, you know, the way they are going to be
| ooki ng at the other inpacts.

DR.  HOPKE: So, let’s then, you know, we
were tal king before about, you know, you thought that wi thin
about two weeks, you would have your prioritized...you could
prioritize the studies. So, you know, what | am suggesting
is that, basically, in about two weeks or so, you send us a

gane plan...

DR. GRANT: Yeah.

DR HOPKE: ...which would have the
prioritized list of studies that we could comment on, sone
idea as to why those were chosen and, in general, why others
m ght not have been, what you want to do about a workshop and
when you would see the timng of it being and what it would
do, and how we are going to handle the acceptability of any
of the reanalyses, and then, where does that get is wth
regards to potentially revised docunents and, you Kknow,
| ooking towards a neeting where we could review that and
potentially close on the docunent.

Does that nmke sense to..

DR.  KOUTRAKI S: I think it is inportant
to ask the key players in this area, Francesca and Schwart z
and Rick, if three nonths or six nonths or nine nonths is
enough to solve this problem | think we really have to have
the opinion of the investigators what constitutes a

reasonabl e ti ne.
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DR.  HOPKE: Right, right, and that can
be, you know, in the two weeks, you know, as Les puts his
list together, he can be contacting the investigators to get
feedback fromthemas to the feasibility and the tine frane,
and then we are going to be in a position to have information
to make sensible decisions which | don” t think we are in
position to do now.

DR. MLLER | just have one quick
comment relative to the workshop. I think it would be a
m stake to only include what you have identified as the three
or four key groups. There are a |lot of people that have done
di fferent studies, and that workshop ought to bring everybody
together that is using GAMs and so forth, because they are
going to go off on their own time schedule even if it is not
then included as one, so you are going to want to have all of
those relative groups involved in that session so they can
benefit from.

DR GRANT: | think, Fred, the essence of
a wor kshop woul d be, obviously, if you are going to have, you
know, certain of these studies reanalyzed and it goes beyond,
you know, the groups we heard from today, there are
addi tional effects. W need to have them in. | think we
probably would need to have perhaps sone additional experts
beyond even those investigators be in as part of that whole

di scussion that would help informa paper or whatever.

DR. HOPKE: Now, the other thing at this
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point is that we had not, at this stage, gotten detailed
comments to Les on Chapter 8 in nost cases. | would suggest
that now that you have got Les’ list of those studi es and what
m ght or mght not be, people can at |east go back and | ook
at Chapter 8, particularly the primary reviewers, primry and
secondary reviewers, and start to get some comments together
Again, we don’t want to |eave nmjor issues on the table that
we haven’t had a chance...you know, we are not going to have a
chance to discuss in a |ot of detail here, but let’s get those
comments into Les and his team so that those can be addressed
in addition to any of these other problens.

Again, we want to be in a position next tinme where
everybody can be satisfied that the docunent does, in fact,
adequately reflect the science of the tine, and we can nove
on.

So, you know, those of vyou...you know, | didn’
think it was very useful to |ook at this docunent in Chapter
8 without having a better feeling for the nmaterial that Les
provided in his letter that gives you sone idea as to which
studies are in which category, but | think now, we can ask
the people who were assigned to do Chapter 8 to please put
their comments together and get theminto Les in a reasonable
time, you know, potentially, again, the next couple of weeks,
so that he has got the big picture of what needs to happen in
Chapter 8.

That way, he is going to be in a better position to

develop his full plan and nove ahead.
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Ron?

MR VH TE: Do you also want comrents on
Chapter 9 as well?

DR HOPKE: Yeah, | think we need to
start making sure that...you know, again, Chapter 9 should
flow primarily fromthe sumaries of the individual chapters.
So, | think as we solve sonme of the summary problens in
i ndi vidual chapters, Chapter 9 may begin to conme together.
But it would be good...again, those of you who have done
Chapter 9, you know, following our discussions today,
everybody shoul d have a better feeling for where we are, and,
you know, | think at that point, comrents on Chapter 9 would
be quite appropriate.

Jon?

DR.  SAMET: A comment, actually. | did
al ready provide witten comments on Chapter 8 which is why |
can’t stay awake anynore, and, you know, there is just a thene
that needs to be picked up, and it conmes from yesterday’
di scussion as well. | just want to rem nd everybody of this.

All  the discussion about, quote, confounding by
ot her pollutants which pervades Chapter 8 and other aspects
of the docunment is based on one fornmulation of how air
pollution works and the idea that it is nultiple...that
pol l utants sonehow i ndependently affect the health outcones.
We sort of pretend that ganme, in part, because we are witing

a PM standard, so, therefore, other pollutants becone
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conf ounders.

Yesterday, we heard a |ot about how we never
control for confounders and don't consider them This is al
based on one nodel of how the world works that, | think,
i nevitably, can’t be exactly correct. And | think throughout
the docunment, and this starts right fromthe beginning of it,
this issue has to be taken on head on, and this is not a
matter of epidemologic interpretation or anything else.
This is where all the science has to cone together.

| would just say that when | read Chapter 8,
Chapter 5, and just sort of the beginning of the docunent, |
really felt, you know, what you really have to do...it is
al nost a justification, a biological justification, of having
a PM standard, in a way. I know the |aw says we have one,
but we don’t have to nodel data the way the law tells us to
whi ch is kind of what we are doing.

So, | would like to see sone real thoughtful taking
on of this issue, because all those who claim confounding,
you can always claimconfounding. That’s silly, but it should
be based in sonme real formulation of how, you know, nature
works, and | just don’t think that is in the docunent right
now.

To ne, that is the mjor deficiency of Chapter 8,

Chapter 5, and, in part, the whole thing.
DR. HOPKE: Ckay, Allen?

DR LEGGE: | haven’t said anything up to
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this point, but I think, in response to the previous speaker,
| should say you should read Chapter 4. Chapter 4 goes into
the environnmental aspects, and one of the key points that is
made in Chapter 4 is that if you really want to | ook at how
the environnment is responding to stress, you have to | ook at
the chemstry. The mass of the PM is irrelevant, and that
comes across tinme after time after time in Chapter 4.

But | don't see that statenent anywhere in the rest
of the docunent. I mean, | think you should be questioning
the use of PM mass as a surrogate to |look at adverse health
outcones as perhaps the wong way to do this. Maybe you
should |l ook at the chem stry. | think the chemstry is the
key, and the reason you are finding such |ow associations is
that you are | ooking at the wong indicator.

So, I t hi nk t here are sone f undanent a
reeval uati ons, because what | think has happened is the
nodel ers and the statisticians have highjacked the process,

and the science gotten | ost.

DR.  HOPKE: Wll, it is a question of

functi ons.
DR LEGGE: Right.

DR. HOPKE: To bring up one of Roger’
S...okay? W have only just started doing urban nationa
conposition neasurenents, and right now, there isn’t the data
base sufficient to let you do nuch. In anot her few years,

there wll be, and we can expect, and we certainly hope, that



U.S. Environmental Protection Agency - Clean Air Scientific Advisory Committee
Particulate Matter Review Panel #6102-2 7/19/02 Lee O

there will be Iots of good things com ng out of that.

The ot her t hi ng is t hat , certainly, t he
t oxi col ogi sts have been challenging their aninmal nodels with
a variety of things. There has been an effort to start
understanding the differences in responses to different types
of CAPs.

You know, it is not an easy problem and getting a
bi g enough base of data that we can start to |ook at other
species as indicators is certainly sonmething that all of us
would really like to get at, but even with mass, we only have
data every third day for 24-hour integrated neasurenents.
You know, we have an appallingly weak data base, and, you
know, and although we berate |ooking under the |anp post, it
is the only ganme in town.

Jane, did you...

DR. KCEN G Wll, | was just going to
say, you know, | think that that genii that you let out of
the bottle just now ..it hasn’ t been kept in the bottle, of
course...is equally inportant to the uncertainty that we have

on this docunent as the statistical nodels, and it just

points out that we cannot...we are not going to reach a point

where we are going to be able to nmake the kinds of decisions

that we really wanted to nmake, because, as you say, we haven’
t...you know, we are beginning to...there are a few studies

now and the data are available that we can start doing these

conposi tional studies.

But it seens to ne it would make al nbst as nuch
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sense to wait until those cone on as it wuld be to wait
until we get a perfect statistical nodel, so..

DR.  HOPKE: That is why we will be back
in 2009, or, at |east, sonebody will be back.

DR WH TE: It does seem inconsistent to
say that...to hold this process hostage to clearing up the
statistical problens but not to treat the |ack of chenica
resolution the same way. | amwth Jane

DR. HOPKE: Vll, let me suggest that we
need to nove on to the individual chapters. W do not have as
much time as we would nornmally spend on these chapters. On
the other hand, these are, you know, the third go-around on
them although the first time was sort of...what | would |ike
to urge everybody very nuch is to stick to the major
scientific points. W all have lots of wordsmthing
guestions and issues, and mnor, you know, questions of
i nterpretation.

VWat we really want to try and focus on in the
next, you know, period of time up through this afternoon is
on the big ticket itemns. You know, are there significant
m sunder st andi ngs, m srepresentations, m sconceptions, other
ki nds of things which fundanentally need to be changed?

We can then, you know, provide the coments we have
al ready and any additional comrents we want to get in to Dr.
Grant and his team and we can then get finished up

What | would like to do, | nean, |ooking at the
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comments, | haven’t seen in all of it, you know, any real show
stoppers so far, but we haven’ t seen comrents from everyone.
So, what | would like to try and do is at |east cone to, you
know, a tentative closure so that, you know, pending the
fix-up, clean-up things that we all need to know, we all need
to, you know, have suggestions on and which we will expect to
have proffered, we are not going to revisit these chapters in
dept h agai n.

You know, Les has already indicated that they wll
revise the literature up through April 30th, 2002. You know,
we’l |l be able to do sonme mnor tweaking of these chapters
again down the road, but, you know, what we would |like to be
able to do is basically finish up whatever we can. |If there
are still problens, we’'ll |eave those chapters open, but let’s
finish up, to the extent we can, each of these chapters so
that the effort can be refocused in other areas, both theirs
and ours. Okay?

Al right, so let’s get one or two of these done,
and then we can take a short break. So, let’s start off with
Chapter 2, and the primary reviewer there was Dr. Zielinska.
WIIl you lead us off?

DR, ZI ELI NSKA: Ckay. This was the
second tinme | reviewed Chapter 2, and | think that the
current version is a significant inprovenent over the present
version, and in ny opinion, it is a pretty good job in
portraying the current state of the physical intensity of

particulate matter, but it is pretty accurate.



U.S. Environmental Protection Agency - Clean Air Scientific Advisory Committee
Particulate Matter Review Panel #6102-2 7/19/02 Lee O

O cour se, I had several comment s, sever al
i naccuracies where there are several repetitions that could
be avoi ded, so the chapter could be inproved, but this is not
really anything major, and | don’t really think that it needs
maj or reconstruction of the chapter.

So, pending all of the small things which could be
improved in the chapter, | would...in ny opinion, this
chapter would be pretty close to being ready. There are
several other people from the CASAC conmmttee who reviewed
the chapter, so I think it would be good to also listen to
their conmments as well.

Petros?
DR. HOPKE: (Okay. Petros?

DR,  KOUTRAKI S: I think | agree wth
Barbara. This is the third time we have seen this docunent,
this chapter, and | think it is now ready to go. | agree
with Barbara, again, that there are sone few places where

there is sone repetition, and sone areas are nore devel oped

than others, and it is not well balanced, but | think,
overall, it is well done, and | have about five or six mnor
comments that | will provide with ny witten conments.

DR. HOPKE: Ckay, great. Rich?

MR. PO ROT: | agree. | thought it was
wel | done, and all my conments are relatively nminor.
One general area that | think could use just a

little bit nore careful attention is it is an awkward
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organi zational concept to try to talk about sem-volatile
material and artifacts. Qovi ously, some discussion of
artifactual sanpling |osses belongs under a heading of
sem -volatile material, but there are also these various
positive artifacts that aren’t necessarily in any way rel ated
to the volatility. It is nore a difference of physics versus
chem stry, and a little nore discussion of sone of the
positive artifacts mght be helpful to avoid leaving the
inpression that all we are doing is losing stuff every tine

we try to sanpl e.
DR. HOPKE: (kay, great. Warren?

DR. VH TE: | endorse Rich's point, and I
felt that there was sone sort of awkwardness involved,
because there is this sort of split personality with regard
to chem stry versus size differentiation as a principle for
cutting the aerosol into pieces which returns us to this
issue of the role of regulating gravinmetric mass rather than
chem cal fractions.

The chapter starts off with the usual discussion of
fine and coarse nodes and trying very...going into quite a
bit of discussion distinguishing the idea of node froma cut,

coarse node from the...or the fine npde from the fine cut
fromthe PMp g5, all different entities.

It is wvery difficult to do that discussion
correctly and unanbi guously without bringing in the different

chemi cal conposition of different particles. If you have a
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particle between 1 and 2 nicrons, you can’t really say whet her
that particle belongs to the fine node or the coarse node
just fromsize distributions, but the particle itself isn't in
the fine node or coarse node unless you bring in chem cal
i nformati on about the particle.

So, that is a conceptual problem 1 think, that
needs to be addressed, and | have comments on that.

| guess ny other main conment would be that in
terms of things that have been clarified in the last five
years since the last Criteria Docunment, certainly, one of
those has to be +the distinction between...for carbon
nmeasurenents between the two different basic approaches to
measuring and analyzing carbon as exenplified by the two
maj or EPA networ ks, national nonitoring networks, that report
particle carbon.

There is a discussion of the differences between
TOR and TOTI, but there is essentially no discussion of the
difference in the way artifacts are handl ed. The sanpling
artifact, the positive, reactive filter artifact that Rich is
tal king about, there is no indication of the nmagnitude of
that artifact which is very large and no indication that it
is handled...that it is ignored in one network and adjusted
for in the other network, and those are inportant facts for
interpreting the carbon information, carbon concentrations,
that are given elsewhere in the docunent and that were given

in the last Criteria Docunent and cited here.

DR. HOPKE: Ckay. Al right, Mrt?
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DR. LI PPMANN: | thought it was a very

good chapter overall. | did want to nention a few things.
There is a very highly detailed discussion to
section 2.2.6 on inorganic elenmental analysis and section
2.2.9 on continuous nonitoring which | thought was far nore
than was warranted for this docunent at this tine. My
suggestion is that the main chapter text for these sections

be greatly condensed and be supplenented by tables outlining

the specific attributes of each nethod. If you want to
retain the detailed text, it would be an appendix to the
chapter.

And then, 1’1l refer to page 2-77 which has six text

lines below and a diagranmatic representation of a
di chot omous sanpler. This is a big failing, I think, of this
chapter to sinply say a few descriptive words about this
technique and to let it go at that.

There is a lot nore that could and should be said
here about the current state of the art of virtual inpactors
and their potential application for the mneasurenent of
t horaci c coarse particles. That is an issue which has cone
up even in our discussions here, and there is no reason why
the Criteria Document shouldn’ t provide a firmer scientific
base for possible eventual use of that technique in the
monitoring network which we haven’ t discussed, and that may
be...it may or may not be...but it my be an approach that
needs to be devel oped in nore detail.

| will stop there. | have other coments in ny
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written.

DR. HOPKE: Paul ?

DR. LI OyY: | didn’t have any conments on
this chapter.

DR. HOPKE: Al ?

2

LEGGE: No.

DR HOPKE: GQunter? Roger? Jane? No?
CGeorge? Ckay, good. Does anybody see a serious problem here
that prevents us from basically, saying we are done?

(No response.)

DR, HOPKE: Okay. So, I’'ll take that as,

you know, we can fix this up and nove on.
Al right, let me suggest that we take ourselves a

10- m nute break. | think it is a good time, and then we’
nmove on to Chapter 3.

(WHEREUPON, a brief recess was taken.)

DR. HOPKE: Reassenbl e, pl ease. Let’
keep things noving.
kay, let’s nove on, then, to Chapter 3, and our

primary reviewer here was M. Poirot.

MR. PO ROT: | thought, starting out wth
Chapter 3, that it was especially critical to remnd
ourselves this was a supplenental CD, and | think that is

fairly evident in the CD in Chapter 3 that reflects

back...well, it’s Chapters 5 and 6, | think, in the last round

S
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of reviews which, in some ways, were a lot nore

intentionally nore conprehensive, nore broad based, and this
was very focused on filling in sone of the holes. That, in
and of itself, makes it possibly appear to be sonewhat |ess
than it is in the sense that it is tightly focused in a few
areas and then includes a lot of reference back to the
original CD which, | think, is very appropriate.

That being said, | thought, however, that there
were sone areas here where we are kind of painting in broad
brush strokes the general spatial, conpositional, east versus
west, primary versus secondary, the general information that
| think we put...you know, we are all famliar with but maybe
a little bit too carelessly, a little too casually, a little
too fast in some of that summarized general information that
is actually presented, | think, fairly coherently in the
previ ous CD. And | think it is just a question of being a
l[ittle nmore careful with a few of the things, and nobst of
those, | think, would fall under the category, | think, of
m nor comments that could easily be fixed just with one nore
| ook t hrough.

| did...and then, in contrast to these broad brush
strokes, then there is a lot of detail provided in a couple
of areas, and one, | thought, that was worth singling out was
the spatial variance information that is largely based on Joe
Pinto’'s excellent paper that |ooks at that question,
specifically within different urban areas around the country,

and | kind of thought...well, and then we have all kinds of
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detail and naybe too much detail than we need, and there was
a conment that | wote here that | noticed nyself making in
other parts of the CD, in this chapter and el sewhere. It is
kind of this general thing of too nuch information, not
enough know edge.

After | realized | was doing this time and tine
again, | finally recognized where these things were com ng
up. They were coming up every tine we got to the frontier of
what we really understood, and then, the job kind of becane
one of sinply describing the conflicting information or the
detail of the information that kind of define the frontier.

After reflecting on it a Ilittle bit, | thought
well, that is actually a fairly appropriate way to handle
that sort of information. This is stuff that was called for,
it was demanded by the previous reviews, and presenting the
information regardless of whether a consensus and even
sumary was possible fromit, | thought, was probably a good
way to handle it.

| did feel, however, that with this focused effort
on the spatial variance within urban areas, | heard at | east
three commenters yesterday in the private session in the
afternoon reflect back and quote from this section talKking
about oh, ny God, spatial variance of PMis just huge, we don
t know anything, and | think that is a bit of a
m sinterpretation of the intent of the studies, certainly.

So, | think maybe that it would be helpful to

consider other ways of interpreting that information and in
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presenting it. | think it is as nuch a comment on the nature
of what we are doing for nonitoring programs and how we site
our nonitors as it is a real conmentary on the actual aspects
of spatial variation of the data.

You know, with experience as a State guy who has to
site nonitors, it is a really hard job, and it is getting
harder, especially when you say | am from the State, | am
here to help you, can we put a nonitor, you know, next to
your school, and you get all this politics involved, and you
get sone Congressional districts that demand to be protected
with a nmonitor and others that don't want, you know.

So, actually, 1 think, you know, having seen sone
of the...well, some of the Harvard sites and other of the
research nonitoring sites, in nmany cases, actually supported
sonme of this information. They do a better job, often, in
siting representative popul ation-based nonitoring sites than

we are able to do in the States.

That, in general, | think, was the one thing
t hought |1 would nention there. So, | didn® t feel like the
chapter was far fromconpletion at all, especially when taken
in conbination wth the nore Dbroad-based infornmation

presented better, in sone cases, in the ‘96 CD.

| did think that sone of the |anguage, the sunmary
carel ess | anguage, could be just cleaned up and that that
woul d be fairly easy. It is alnost like it is stale. We
have rewitten the sane story so many tinmes that it is hard

to wite it again, but one nore try to just clean that up a
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little bit. Again, a little bit nmaybe of qualifiers on this
spatial variance. Those are things, | think, that probably
shoul d be done.

Les also nentioned the possibility of including
some of the newer data, and this is another difficult
situation. | picked on it for including only the one paper
but the data haven’ t been out there and available for very
| ong, and yet, they are huge.

So, it is nobody’s fault, but | think the ability to
have, if we could, one nore year...and | don’” t even know if
2001 is yet available...but presenting that data is not the
kind of thing, to ne, that needs an extensive peer review
process. |If you are just presenting summary data, it is your
dat a. It is our data. Just present it. | don’ t think,
necessarily, that needs any kind of extensive peer review,
and | think it would be real helpful, because a |ot of these
patterns really start to clear up after you get just a little
bit nore data, and we are alnost there. So, | think that
process will be helpful, and I think that will also feed back
in to being able to do these broad-based summary statenents a
little nore clearly.

That is about all.
DR. HOPKE: Okay. Dr. Legge?
DR LEGGE: | won’t go through any of the

detail ed conments, because they are...the specific coments,

because | think they are straightforward and sel f-expl anatory
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in the witten subm ssion

| think the one thing that becones clear is that if
you want to | ook at coarse, don’ t use the difference nethod.
It is quite clear that neasurenents are required, so | would
support what was said earlier with respect to...this was in
the previous chapter related to the dichots, because | think
this ties in very nicely, because, in later work and
di scussion, you are tal king about negative val ues which, you
know, are sonewhat problematic, to say the |east.

The only point that | would like to bring up is
related to the reference to Kaleel and Rasnmussen’ s paper on
page 3-68. | would recommend, and | said this in ny specific
comments, |ook at the paper by Garin, et al from 2001 with
respect to isoprene em ssion capacity, because the way in
which the paragraph is interpreted based upon Kaleel and
Rasnmussen, it really is an em ssions inventory issue, and the
way in which Kaleel and Rasnussen had done their work wth
respect to actually taking the mneasurenents, they had sone
problenms with tenperature control and what not, so | thought
the interpretation needed to be changed in the light of Garin’
S paper.

The one point that | wuld like to nake wth
respect to this chapter and all the other chapters...and I am
sure ny colleagues around the table wll agree wth
this...please identify your research needs for the future on
a list as you are reworking these and put that |ist soneplace

so that when you put together your research plan for the next
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cycle, you have got that list. This is just to help you.

DR GRANT: Yeah, that is a helpfu
suggesti on.

DR LEGGE: And that is it.

DR. HOPKE: Ckay. Dr. Zielinska?

DR, ZI ELI NSKA: Yeah, | think it is a
pretty good chapter here. Il just have a few specific
conment s.

One is connected wth the discussion of the
background PMp 5 in section 3.2. It is quite a brief

section, at |east, sone definition of background, but there
is really no clear recommendation from the docunment which
definition should be used for the background and what val ues
shoul d be used, and this seens to be an inportant problemin
the view of the risk assessnent and the docunent which was
done before for PMrisk assessnent. So, | think it should be
alittle bit nore el aborated on the background issue.

The other problem which | think is maybe not so
inportant, but | think it should be clarified a little, the
section says in a few places that secondary fine particles
are basically domnating the nass, and this is naybe true for
nitrates and sulfates, but it is not necessarily true for
organi ¢ car bon.

It is actually not obvious yet from the scientific
evi dence that secondary organic carbon is really so

inportant. It could be, but, at the sane time, it mght not
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be, especially in urban areas. There is a lot of work done
in environnental chanbers which shows that secondary organic
conpounds form but there were only a few of these conpounds
which were really identified in the atnosphere.

So, it could be that this is a very inportant
problem but it mght, at the sanme tine, be, |ike sone people
think, that the primary organic is still very inportant
em ssion, so | think it should be a little bit nore careful
here in these statenents.

The other thing is also that this is the chapter
which really has the nost information about the chem stry of
chemi cal conposition of the PM and everything 1is in
appendices. | think this is a pretty good job, but maybe it
woul d be good in the summary section to say a little that it
really would be in the future studies very inportant, really,
to get some nore information about the chem stry of the PM

DR. HOPKE: Wth regard to the
backgr ound, the last go- around, we had considerable
di scussion with regards to what we would define as the
backgr ound. So, it my be wuseful to just pull that
definition from the * 96 CD and stick it in there for
clarification.

Let’s see..

MR, PINTC The definition was pulled

right out of there.

DR HOPKE: OCh, is it there? GCkay. 1’11
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have to go back and check
Paul ?
DR. LI Ov: | have got sinple coments.
They may not be sinple to answer, but they are sinple
conment s.
| think that the issue of coarse fraction really
needs to be put nore in a statenent of research needs and

devel opnment of data bases based upon the devel opnent of new
sanplers. | do not think that PMg-2 5 is adequate at all.

In fact, in the conclusion section, I woul d

basically drop that whole paragraph talking about coarse,

because | don’t think it adequately describes the problem
because | don” t think we have adequately addressed the
pr obl em | think it is a whole area of research in PM that

we have to consider and consider thoroughly for the future.

So, therefore, a lot nore research needs, | think
shoul d be coupled between Chapters 2 and 3 about this very
i nportant issue of coarse particles.

| do believe that we should try to put in as nuch
new data in on PMp 5 as possible, and I’'ll leave it to your

di scretion as to where the cutoff date is. There is an issue
of quality assurance of that data, so, therefore, it would
have to be only the data that is quality assured up to a
certain point that | think we should be including, and that,
to me, would be adequate peer review.

In the summary and concl usi ons sections, you spend
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some tine talking about annual averages and the range of
annual averages, but there is no discussion about the peaks
for 24 hours. Since we have a standard that has two
conmponents, an annual standard and 24-hour standard, | think
it would be appropriate to add a paragraph or two on that
i ssue to explain what peaks have been seen and whet her there
have been any violations of the 24-hour standard and where
they were, and | think that would be a reasonable addition to
t he concl usi ons.

| think that also provides a path forward for the
ri sk assessment sections of Chapter 9, and | think that woul d
be very hel pful.

The final point is I think one of the things about
source apportionnent that has given trouble to all of us who
have done source apportionnment at any one tine or another is
the fact that the autonpbile tracer is really nonexistent
except in very isolated circunstances where you have been
able to collect nolecular markers of organics.

| think that statenent needs...l think sonething
needs to be stated about that sonewhere in this docunent,
because we could be either overestinmating or underestinating
the contributions from autonobiles and also from trucks, and
| think it would be useful to let people know there is a
| arge uncertainty in that nunber.

And that when we start trying to do epidem ol ogic
regressi ons associated wth source apportionnent for

aut onobil es, we have to be very cautious, because exposure
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data, especially, is not there in ternms of what the
conposition is, and only in |limted studies, nostly G enn
Cass’ study, God rest his soul, did | really feel confident in
sone of the nunbers on the source apportionnent for the
aut onobiles or the truck traffic.

Those are ny nmgjor comments. O herwise, it is an

amazing summary of all the information that is out there.

DR, WH TE: | just have one question.
Appendi x B which gives the aerosol conposition data from the
speciation network describes the carbonaceous species as
having been determned by thernal opti cal reflective
switches, the BRI/Inproved nethod. |Is that correct? This is
the data fromthe feasibility or the interconparison. Joe is
noddi ng his head. GCkay, thank you.
So, it was done by a different carbon nethod than

is used in the speciation and trends network?

MR. PINTO That | am not entirely clear
about, Warren. W can check into that.

DR. WH TE: Ckay. G ven the differences

in the nmethods that are discussed, that is an inportant

poi nt .

DR. HOPKE: George?

DR WOLFF: | just want to bring up two
points at this tine. The first one goes back to the

backgr ound.

| guess | am happy with the definitions, because
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they came after a |ong discussion, but |I am not happy...| am
unconfortable with the levels, and | want to see a range, and
| think EPA is working on that, but | would also like to
point out that | was inpressed with the nethodol ogy that Al an
Lefohn presented vyesterday as a way to estimte the
background, and | think some consideration should be given to
that as a better way to estinmate the background than the way
t hat we have.

And the other thing that | just want to nention,
the initial figures in the chapter...there are maps show ng
the concentrations of the various neasures across the
country...l think they would be nmuch nore useful if the cut
points on those maps corresponded to the standards so that
you could look at it and not only see what the concentrations
are but see which areas are in attai nment and nonattai nnent.

DR. HOPKE: Let me toss in a little nore
with regard to the background. One of the things that
di scussed and agreed upon with regard to the risk assessnent
is that they would | ook at a distribution. So, clearly, we
need that distribution in the Criteria Docunent. So, you
know, sonmehow, we need to get a distribution of backgrounds
that then can get passed on to the risk assessnment team as
the basis for their...so, we need to | ook and sonehow cone up
with a sensible way of providing, rather than even a range of
backgrounds, a distribution which is what we had discussed
needing as a part of the risk assessnent.

kay, let’s run down. Petros?
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DR.  KOUTRAKI S: I only have a few
conment s. | think this chapter has been substantially
i nproved since the last time. The last tinme, very little was
there, and | think the authors went out and really took
everything that was available thenselves and tried to
summarize them and | think they did a good job.

Still, of course, we really don't have solid data on
em ssion rates, but that is reality.

| think, now, the chapter is too long, and if they
could find sone ways to nake it a little nore concise, |
think that would really help.

Also, there is somewhat of a lag between this
chapter and Chapter 2, especially, for instance, particle
formati on process. Both chapters tal k about that.

O herwi se, | have sone very mnor suggestions which
| have provided in ny witten conments.

DR. HOPKE: Ron, comment s? Jon
comments? Sverre? Fred? Jon? Jane? \Warren? Allan, you
have sonet hing el se?

DR LEGGE: I just have additiona
guestion. On sone of these speciation tables, could sonebody
explain to me how the mnimum neasured value is smaller than
the m ni num detection limt?

MR, PINTCO That is a good question,
Al l an.

DR LEGGE: Yeah, yeah, there should be
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sone indication, then, in the text if that is the reason.

DR. GRANT: Yeah, a clarification for

t hat .

DR LEGGE: Right.

DR GRANT: Let nme just note on the new
data to be added in, we do think we will have enough quality

assured data all the way through the year 2001 to add in.
That is what we are hopeful for and have pretty good reason

to think we can.
DR SPEIZER. Can | just comrent on that?

DR. HOPKE: Yes, Frank?

DR. SPEIZER | was going to raise before
you said that a generic issue, and that is that | am
concerned that...l don’t know what the right nunber is, $500

mllion being spent on speciation activities, and they are
basically occurring during the period where they m ssed out
on the ‘96, and they are going to be mssed out on this one,
and then they are going to be forgotten for the next.

So, unless we can figure out a way to update, as
Les just suggested, through 2001, maybe even further than
that, | am not sure, because | think you can get data now

t hrough March of 2002...
DR. HOPKE: Not that has been fully QAd.

DR. SPEI ZER: Yeah, maybe it hasn’t. | am
not sure, but | think, certainly, updating that data is going

to be very inportant to have sonmewhere in this docunent,
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because, otherwi se, we just spend an awful |ot of governnent
noney, and it is going to get |ost.
DR, HOPKE: Jon?

MR. BACHVANN: W are about to put a
summary of 2001 speciation data...|l’'msorry.

DR.  GRANT: Jon, the mcrophone is over

on this table here.

MR.  BACHMANN: Jon Bachmann, O fice of
Air Quality Standards. W have prepared a sumary of sort of
the first full year of speciation sites for over 40 sites.
W are going to put it in the current trends brochure which
is due out very soon which nmeans we have gone through sonme QA
process and we have a way to report the information. W want
to report sone of the details that you are concerned about as
well, but if that is sonething you want, we can obviously

provide it to you.

DR. HOPKE: That, | think, would be very
useful .

Dr. Lippman?

DR. LI PPMANN:  No.

DR. HOPKE: (Okay. Let ne just throw out
anot her devel opnent that is going on. I nmet with Linda
Shel don this week. Those of you on the nonitoring
subconm ttee saw ny email to her in which | suggested that

because we were going to have some delays in conpleting the

CD that this gave us an opportunity to look at alternative



U.S. Environmental Protection Agency - Clean Air Scientific Advisory Committee
Particulate Matter Review Panel #6102-2 7/19/02 Lee O

coarse nonitoring opportunities.

So, they have agreed that they will be noving ahead
with sone testing of sequential dichots and continuous coarse
nmonitors as well as the current side-by-side, so we should
have, potentially, nore choices down the road to | ook at when
they are starting to prepare the FRM deci si ons.

So, | think we are noving ahead with, potentially,
some better neasurenent technology in ternms of getting coarse
noni t ori ng.

MR PO ROT: Phil, can | cone back to the

one...this background point that IS, obvi ousl vy, very
i mportant? | just wanted to put in a little bit of a
qualifier. It is a very interesting and engaging topic for

di scussi on. Lots of people have lots of ideas about how it
shoul d be done better, but, really, you have al nost got to go
back to John Fragonas’ guess for the APOP SOSTs, and even
there, we had to hire our best ganbler, our best guesser, and
the actual process of really trying to inprove upon that

intelligently is not easy.

| just wanted to put that qualifier in. Let’
recogni ze it. | think it is sonething that a |ot of people
are working toward. I would alnpbst relegate it into that

category of sonething that is going to cone, but it is not
going to cone fast. So, maybe, as | say, what we are | ooking
for here is just an inprovenent by degree so that we can talk
about a range wthout really demanding that we actually

sonmehow codi fy this natural background.
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DR. HOPKE: Wll, | nmean, | think, at

this point, we need to just ask themto |ook and see and do

the best they can. | mean, we would like to try and get a
di stribution. I mean, that was one of the things we talked
about extensively in the February 27th phone call. So, to

the extent that it is possible to do, you know, we would Iike
to see it, and, obviously, the place for it to be is in the
Criteria Docunent.

So, then, again, the question is, are any of these
things sufficient that people are going to want to review
this docunent, this chapter, again in detail? Does
anybody...wul d anybody see a need for a thorough re-review

of this chapter?

DR, VWH TE: Wen we provisionally sign
of f on these chapters, are we keeping open the possibility of
revisiting the sunmaries for the chapters? For exanple, we
are talking about putting in the speciation and trends
summaries in this...

DR HOPKE: | nmean, again, we are not
closing them off entirely, but the point is that we are
sayi ng, you know, let’s get in the literature up through April
30th, as Dr. Gant has suggested would be done, let’ S
these things that we have said, and next go-around, we are
not going to spend a lot of tinme in the neeting going over
i ndi vi dual chapters. W will ask for whether there is

anything that is a serious problem particularly if all we

fix
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have to do is fix summaries to nake the final approval, then
that is a pretty easy task

In other words, | want them to know, basically,
what the final rules of the ganme are to get this done where
we will be in a position to say it is over.

Fred?

DR. M LLER: I would like to just follow
up, though, on what Warren has brought up, because | think
that the integrated synthesis chapter really should rely on
t hose sunmary sections. So, | wouldn’t like to wait. | would
like the next tinme to see it...and it is a general coment
for, particularly, 6 and 7, that there is nore enphasis on
the summary, that it is the kind of material that you are
going to want to nove forward to synthesi ze.

DR. HOPKE: Right, exactly.

DR. MLLER  And yet, we will still have
one nore shot at it, that don’t just leave it, because | can
guarantee it is going to be kicked back on a lot of them

DR. HOPKE: Yeah. (kay, so, we are done

with Chapter 3. Chapter 4, Dr. Taylor?

DR. TAYLOR This is going to be an easy
effort. My comments really fall into three categories, and
the first is really an overarching issue that continues to
perneate the CD, and then the other issues are the ones you
have in witten form from nme, and | think you can handle

those pretty expeditiously.
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Now, on this overarching issue, ny persona
assessnment of PM effect in the environnent places a very |ow
risk on the environnent, and the processes and pathways by
which | arrived at that decision are certainly not
docunentable, <certainly not to ne, certainly, in any
guantifiable manner. And | get the sane sense from Chapter 4
that the Agency has nade the sane conclusion that there is a
m ni mal risk

However, | can’'t follow the pathway and the process
by which the Agency worked to that degree of closure, and |
think it is inportant, unfortunately not at this point, but
certainly for future CDs, | sinply think we are at the stage
now, after three decades or nore, that we lay out the
assunptions, we lay out the process by which you devel op the
way the Agency goes about the risk.

| think it is fortunate, at this point, that PM
probably is a mnor issue wth respect to the environnent,
but there are likely to be issues down the road in which the
environment will play a larger role, and w thout having sone
devel oped approach for how we bring that to the table, fold
it into an integrated summary, is going to | eave nme and maybe
ot her colleagues with the sane dilenma. So, we are fortunate
in where we are right now.

In Iight of the above and assumi ng what PM issues
those of us will nake comrents on that are mmjor or m nor,
conclude that the chapter, at this stage, can cone to

cl osure.
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| did exhort the Agency just to recognize that this
devel opment of a coordinated and integrated framework for
addressing the risk in the environnent, we have been way too
long in doing that. | think we come into a chapter in which
we have disparate pieces pulled together. When you get to
the end, there is no way of taking that information in a
cohesive nmanner that gives us the ability to recogni ze what
the risk is. | don’ t feel confortable with that. | don’
think you are in a very good position to defend it when it
gets to an issue that is really inportant.

So, | would exhort the Agency to sit down now while
you have a breather on the environnent, devel op sonme sort of
general nodel by which you are going to walk through that
effort, so that we have that in place, that there is sone
agr eenent . The worst case would be where if we conme to an
issue that truly is a risk issue that needs to be addressed,
| don't think we are in a position to address that.

Then, there are other issues that | have. | think
you have that in witing. Al'l of those can be handled in
probably less than a week’s tinme, at nost. M coll eagues nay
have sone others, but | think we can easily bring this to

cl osure.

DR. HOPKE: In terns of the franework
have you | ooked at the EPEC franework?

DR TAYLOR Yes, | think the EPEC

framewor k has sonme conponents to it that could easily be
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adopted by the Agency in how we pull together these issues.
There probably need to be nodifications, because that was
done for a specific purpose.

DR. HOPKE: Ri ght, but that m ght
be...again, in |ooking ahead to the ozone docunent where one
expects the ecological effects to be nmuch nore inportant,
that mght give you a unifying framework in which to | ook at
the risk, the ecological risks, in a sensible way that we

really can eval uate them appropriately.

DR.  TAYLOR Right, | agree with that,
and I, you know, | think, as you |ook through the docunent,
when you go to the integrated summary which | was asked to

corment on which was really easy for ne, because in the
integrated sumary, there is no nention at all on the
envi ronnent . And | understand that you rested on the NRC
report, given the focus of this, but at the sanme tinme, if you
don’t have a gane plan for bringing that to the fore, there is
going to be a point in tinme in the future that we will be at
| ogger heads over how to deal with the issue of risk to the

envi ronnent .

DR, GRANT: | think the point is well
taken for, especially for, the ozone docunent that we are in
the process of bringing along and have the conmttee, you
know, review the plan for the docunent sonetinme this fall
So, yeah, certainly, Ceorge, we will take a | ook and see the

extent to which we can sort out something of the sort that
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you are reconmendi ng.

DR. HOPKE: Dr. Legge?

DR LEGCGE: Wll, this is going to be
very interesting, because | totally disagree wth ny
col | eague, but | guess that is why we are here.

I t hought this chapt er was a substantial
i mprovenent over the previous one, and in contrast to Dr.
Taylor, | found that, in fact, this chapter shows really
quite clearly that there is a signature of response of PM
deposition in the environnent.

The problem | think, goes to the whole way in
which standards are being formulated and set. In this
particular case, it is nmade abundantly clear in this chapter
that PMis a mxture. It is very difficult to isolate which

is the role of PM in isolation from the other gaseous

pollutants as well as...criteria pollutants as well as
or gani cs.

Further, the averaging tinmes that are being
considered are 24 hours and annual . Wel |, ecosystens | ust

sinply don’t work that way. You are dealing with a cunulative
response, and, basically, what you are seeing in sonme of the
measurenents that are being made in both terrestrial and
aquatic systens is you are seeing a signature of a response
of these ecosystens to |ong-term cunul ative stress.

So, what this is suggesting is that we need to | ook
at ecosystens in a different way with different averaging

times, in a nore conprehensive way, because the ecosystemis
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telling us that things are happening. W just have to be
smart enough to figure out how these things are happeni ng and
how we can stop...decrease the rate.

So, | think PMis an issue, but | think we have to

look at it in a different way, in a different form So, |

think, in this case when you are talking about prinmary
standards and secondary standards, it is going to require
some imagination with respect to ecosystens, and | make the

suggestion that perhaps sone nodification of the critical
| oad approach that the Europeans have taken m ght be the way
in which to do this.

| am sure Jon is just going oh, no.

VR, BACHMANN: | love it, but it is not
al l oned under the Cean Air Act.

DR LEGGE: I understand that. I
understand that, but | don” t see any other way to deal wth
it, because it is a cunulative issue.

DR. HOPKE: Are you suggesting something
different in terms of how the docunent, this current
docunent, should be franmed?

DR LEGGE: | am suggesting that in the
sutmmary that it be recognized that there needs to be a
paradi gm shift away from sinply dealing with pollutants in
isolation, and they are going to have to be dealt with from
an environmental perspective collectively. W have to go

t here eventually.
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I nmean, we have been really successful in
decreasi ng exposure of receptors to acute concentrations, and
that has been great, but the catch is the receptors don’t die
any | onger. The receptors just sinply get sick, and it is
difficult for us to determ ne what part of the mleau that
the receptors are being exposed to are the responsible
agents. In fact, in the case of the ecosystem | think it is
very straightforward exposure, and it is cunulative over
time.

So, | think we need, as we go into chronic,
| ong-term exposures, we need to change the way we are | ooking
at cleaning up the atnospheric environnment and its potenti al
impacts on the terrestrial and aquatic systens.

| have specific conments, but | won't...they are not

cruci al .

DR HOPKE: kay. W have witten
corments from Dr. Rowe. We have specific conmments from Dr.
Rowe. Again, nost of these are...you know, there are no rea
show st oppers here. A nunber of specific coments in terns
of 1nprovenent of the presentation, but | didn’t see any here
that | saw that represented really significant problens.

The one thing that he comments on is the section on
econoni cs where he comments: Wth one unfortunate exception,
econoni cs has been deleted from Chapter 4 and the entire CD
There are few new relevant welfare effects studies since the
last CD, e.g., damages of air pollution on cultura
materials, reanalysis of prior wvisibility studies, and

limted other work.
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| f these other past econom c studies can be used in
subsequent standard setting steps w thout reference in the
CD, om ssion of econom cs or human perceptions and values in
general is okay. However, without this literature, there is
little in Chapter 4 to indicate the welfare significance to
humans of the actual or potential visibility materials in
ecosystem i npacts identified.

So, that may be sonmething that is worth | ooking at
agai n.

Warren?

DR WH TE: Vll, | hesitate to get into
the game between George and Allan here, but there was
sonething |I didn’'t under...maybe | don’t understand. Much of
the discussion in the ecosystem section, it is not clear to
me that it is about particles specifically. For exanpl e,
there is reference to a nmajor concern is nitrogen saturation,
the resultant deposition by large anpbunts of particulate
nitrates, and that is indicated that that 1is happening
t hroughout the East.

| am surprised that there is enough...people don’ t
see very nuch of particulate nitrate in the air in the East.
| am surprised that the anount of particulate nitrate in the

air would be sufficient to be a problemin the ecosystem
DR. HOPKE: 3 to 5 mcs per cubic neter
in the wintertine.

DR WHI TE: And is that enough to..
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DR, HOPKE: | don’ t know, but, | nean,
there is...in the wintertinme, there is a reasonable fraction
of that fine particle mass that is nitrate, and given the
effecti veness of snow as a scavenger.

DR VWH TE: | would submit that that is
fine nitrate, largely fine, and | am still surprised that
that would be a problemin ternms of deposition, but perhaps
the point is that...is to echo Allan’s concern that we are in
an inappropriate straightjacket in being forced to |ook at
things by specific criteria category so that this is, in sone
sense, for the ecosystem for vegetation, it is not inportant
whether this stuff is in particle or gas form

Also in the ecosystem section, the turbidity
di scussion, | think, would benefit froma review by EPA s own
visibility people. It is a bit outdated, and | have
comments, specific coments, on that.

On wvisibility, the wvisibility section is nuch
i nproved from the previous version. My major concern, ny
maj or remaining concern, is that it still doesn’ t really
address the connection between visibility and fine particle
mass which is the primary standard that we are using for PM
It talks about visibility in terms of chem cal constituents

and makes a sliding reference to a noisy relationship between
visibility and PMp 5. That relationship isn’t all that noisy,

a.

It would be easy to put exanples in from our
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existing inproved nonitoring data, and that would be a
power ful support for connecting real-time exposure to fine
particle mss to comunicating, in real time, people’

exposure |evels. Visibility is easily nonitored in the

conti nuous real -tinme nmanner, and al so, the connecti on between
PV 5 and visibility which, again, is easily nonitored

continuously, that addresses Phil’s observation earlier today

of the sparsity of data available for epidem ol ogical

anal ysis on PWp 5.

We have real-tinme continuous indicator of PMp 5 in

the form of nethyloneter and transm sonmeter and ASGCS
visibility nonitors that are available hourly every day, and
it is just a real...l think it is a hole in the docunent to

negl ect the existence of this very real connection.
DR. HOPKE: Rich?

MR, PO ROT: | agree wth everything

Warren just said about visibility specifically, including I

t hought the summary information was very good, t he

appropriate references, the other nore detailed information

were very good. A lot of the illustrations presented in this

chapter are taken from the inproved network data and so
forth.

One thing that | think is mssing is really | am

not seeing this actually opening the door clearly to the

possibility of a secondary standard for the purposes of

protecting visibility in non-Class 1 areas, the rest of the
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98 percent of the country. | really think that aspect of
t hings could be enphasized a little bit nore strongly.
And, as Warren says, the fine nass visibility

rel ati onship wobbles, but it is not all that wobbly, and it

is actually very sound. Actually, | could...l don’ t have it
with ne. I could show you a diagram out of the 1969 EPA
Criteria Docunment for sulfur oxides that, if you put it in

the right units, it is 3 né/gram W have known this for a
long time, and every PM review, we always consider the
possibility of a secondary fine particle standard.
Cenerally, we find a way to reject it, better ways, oh, ny
God, we can’'t do the sane thing east and west.

Well, 1 don’t know If you |look at some of the peak
24- hour concentration east and west, it is not so different.
You could actually do sonething, if you had to, that would do
quite a bit of good east and west and everywhere. So, |
woul d i ke to enphasize that particularly.

The second general comrent | have on the chapter
relates back to our controversy between our ecologists as
well, and I noted that, in sonme cases, the chapter seened to
be having a hard tine deciding whether do we need to actually
stick the particles. There is a lot of really good
information on particle deposition per se in isolation, and
it is partly a question but partly a comment.

Can we only hound it if it is deposited as a
particle and then as a fine particle or as a coarse particle,

or what about a particle that gets a little humdity and
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swells up, and then we count it as deposition of a coarse
particle, and then a little nore humdity, and all of a
sudden, it is in a cloud droplet, and it gets deposited. A
l[ittle nore, and it rains.

So, we are having a hard tine deciding can we only
count the particles. The ecosystem doesn’ t know this, you
know, and there is other stuff going on that is conplicated,
and there is that need.

One way to think about this, deciding what can we
count and what don’t we count and which constrains CD review
or not, is that at sone point, were EPA to consider a
secondary standard for ecol ogi cal pur poses for fine
particles, were they to go that route, they would then need
this criteria information to make a justification of why the
standard is set at this level and what the benefits of
setting it at this |level would be.

You could argue the sanme information equally
belongs in the SO criteria docunent. It has got to be
somewhere, though. It has got to be sonewhere, and it could
as well be included here. So, that is the other.

DR.  HOPKE: Dr. Li ppmann? Dr. Vedal ?
Dr. WIff?

DR WOLFF: Yeah, | have sone comments.
In fact, | have sone coments | am very concerned about that

pertain to the climate section, the effects of climate.

This section can be divided into two parts, a



U.S. Environmental Protection Agency - Clean Air Scientific Advisory Committee
Particulate Matter Review Panel #6102-2 7/19/02 Lee O

general part where we talk about the general aspects of
climate change, and then a second section that focuses on the
effects of particles. | am going to talk about these two
sections separately.

The first one is when they talk about the genera
global climte science, and they touch on a very...on a
nunber of controversial issues here on which there is no
scientific consensus. There are two ways in which they can
approach this. Ohe is to rewite it in a conpletely
obj ective way, or, an easier way is to skip it, because it is
not necessary for the discussion on particles, and that is
what | recomrend they do, is to skip this discussion.

Then, turning to the section on the effects of
particles on climate, this is a very disjointed discussion
that doesn’t flowin a |ogical way, and | suggest that they do
it in a logical way by following the follow ng framework
which would be, first, to discuss the role of scattering
particles; second, to discuss the role of absorbing
particles; and then, third, to discuss the role of cloud
enhancenment due to particles.

Now, they rely heavily on the I PCC Third Assessnent
Review, and | think that is probably okay for the discussion
of the role of scattering particles.

There have been a nunber of new papers that have
come out since the IPCC report on clouds that needs to be
i ncor porated, and, unfortunately, nost of what we know on the

i ssue of black carbon which is the primary absorber has been
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di scovered within the last two years, and none of those
references are covered in this section. So, they are going
to need to get hold of the latest literature on the effects

of black carbon in climte.

DR. HOPKE: Can you provide those
references?

DR WOLFF: | can. | didn” t do it.
didn’t spend the tine to do that.

DR. HOPKE: Ckay. Dr. Speizer?

DR SPEIZER: | want to pick up on Warren
s coment. Do we have enough...are there data out there that
woul d allow us to use the co-location using nethyl oneter data
or visibility data against particle data to come up with sone

kind of correl ation?

DR, WH TE: There are many sites in the

i nproved network that have nethyl oneter data co-located wth
t he aerosol data. Those are renote sites.

There is also the ASOS system operated by the

Weat her Service which is nore or less co-located wth sone

monitors in which Rudy Hussa is | ooking at, on behalf of EPA,

and, in fact, there is a nention in this draft that they

expect that ASOS PM conparison to be included in the next

iteration, and | have seen Rudy’s work, and that al so supports

the...ny claim that there is a good correlation between

met hyl ometer and PMp 5.

DR SPElI ZER: I think it would be useful
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to have that, if we could. | think, in fact, when it cones
to that paper, you are going to want to use best available

| evel s, and that might help informit.

MR POROI: Can | only add one point to
that, that this ASCS data is available, so called, but it is
avail able and an unfortunate decision was made in the
archival storage processing of this data. It is still quite
useful under very polluted conditions, but the data have been
truncated and so forth, and nmaybe this isn't the place for it,
but I was kind of thinking it mght be nice to have a little
bit of an editorial reference to that in this docunent using
the term unfortunately. Unfortunately, these data are not
avai | abl e.

Because there is interest within NOAA actually in
making the data available, but they don’ t have the budget
support to do it. It would be extrenely valuable, the fit
between that data and some of the continuous fine particle
data. Wien it is accessible in its raw formw th appropriate
adj ustnment for humdity, it is possible.

Really, it 1is wunfortunate. It mght be worth

slipping that termin.

DR HOPKE: Yes?

MR GARNER: Dick Garner with EPA EPA
has been for five vyears developing an ecological risk

par adi gm and, currently, NCEA- Ci nci nnat i is awarding

contracts for the study of deposition on wetlands and what it
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mght do to affect aquatic areas. The authors of this
chapter in this docunent |ooked at that paradigm and they
agreed with the general group of ecological...terrestrial
ecol ogi sts, | should say, who have | ooked at it also and felt
that it did not fit for terrestrial areas, and that is one
reason why it was not used in this docunent.
Thank you.
DR.  HOPKE: Petros, did you have any?

Fred, do you have any conments?
DR MLLER No.

DR. HOPKE: So, is there any, again, do
we need to | ook at this again?

DR WH TE: Returning to Rich S point
about the inportance of laying a foundation for any secondary
standard, as it now stands, this draft does not permt
consideration of a secondary standard, because it does not
make any connection between visibility and fine particles as
measured by the FRM

DR. HOPKE: Okay.

DR, WOLFF: And | would like to see the
climate section.

DR.  HOPKE: So, it sounds like this one
may need to have a little nore | ooking at the next go-around.
s that a fair statement? kay, there are sonme things here

that probably need a |little nore attention, then.

DR. GRANT: Yeah, | think the things just
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nmenti oned wunder visibility, we are going to have to,

obvi ously, take a pretty good | ook at that.

DR.  HOPKE: Al right. Let’ s nove on,

then, to Chapter 5. Paul ?

DR LI OY: Sur e. Chapter 5 has been
improved quite a bit since the last version. | do have three
main points that, | think, still have to be considered by the
authors, and then, also, within that, there may be a need to
determ ne where dose fits between Chapters 5 and 6, because |
haven't seen a dose calculation yet, which |I think we do need
sonmething, and | have a couple of ways out of that, but let’ s
go through ny three main points.

One is that | think one of the things that troubles
me is that there is a continuing |lack of coherent discussion
about how these exposures related to any biological effects,
whether it is derived from epidem ology or whether it is
derived from toxicology. There needs to be sone discussion
not on page 80 through 97 but on page 1, in this chapter that
starts out saying we are worried about exposure, because
there is a potential for biological effects.

W know, at this present tine, that we have a
standard for 24-hour average and a standard that is
associated with an annual average, but there could possibly
be other considerations, naybe even 8-hour or whatever,
especially with peak concentrations. W don’ t know at this

point in tinme what the toxicology and maybe the epi wll tell
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us at sone tinme in the future, but | think you need a
plausibility argunent of why we are worrying about this in
ternms of popul ation and the general environnent.

So, | think a real serious one-page discussion is
necessary explaining this in the context of exposure and
linking it to what one be thinking about in Chapter 8 when
you start talking about epidemology and in Chapter 9 when
you are starting to talk about issues of risk assessnent.
That woul dn’t be on page 1, but | think that kind of issue
needs to becone part of the argunent within Chapter 5, and |
don’t see it.

The second thing is that when you | ook at that and
try to look for an argunment as to what are the inportant
features of Chapter 5 | amleft at the end with a |aundry
list, and | don’ t think that that is appropriate when you
start looking at a risk paradigm | think what you really
have to do is decide what are the nost inportant features of
this chapter that relate to why we have to consider exposure
to anbient aerosol as part of the risk paradigm and as the
data or, at least, the summary information necessary to use
it in Chapter 9.

W have figure 9.1, and | have a general coment
that every chapter should start thinking about their summary
in terms of how you take the essence of each chapter and
driving it into one of those boxes for wuse in the risk
assessnment in Chapter 9. | nmean, | don’t see the summary...|

t hi nk sone summaries are better than others. In one section,
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there is no sunmary, and that is Chapter 3. | just see a
little bit of information here or there.

But | think that that will help Chapter 5 a |ot,
you know, prioritize what the major points are. | think that
you have a good starting point, and either Wlliam you wote
it, or Les, you wote it, or both of you wote it, because
the initial letter to us this past weekend has a good
starting point for four bullets in Chapter 5 that have sone
value for nmoving this forward from Chapter 5 to Chapter 8 and
to Chapter 9.

W just don’t have that at this point in tinme. I
think it is very inportant, because it is an inportant
chapter. It starts beginning to bring in health effects and
how we translate from anbient pollution to exposures and dose

rel ati onshi ps.

That brings ne to the topic of dose. | think
that...well, when | read the dosinetry chapter, and | read
the exposure chapter, | said, where is the calculation of

dose? W really do need sone.

| mean, we have to say well, when is the dose too
long that we are receiving of these aerosol particles? There
is nothing in this docunent relating to that, and | think
that is a critical path that has to be wal ked, and a critica
anal ysis has to be done.

You are fortunate in one regard, that there has
been just finished, but | don’t think it is published yet by

ny group, but it is finished, an analysis of the first
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popul ati on- based exposure-dose nodel has been done for
Phi | adel phia data, and it actually does conme up with doses to
the general population that can be derived from the anbient
pollution in Philadel phia for 1999. It mght be worthwhile
to work with Dr. George Opolos of ny group to get that report
or Dr. Ostinet from EPA, because they worked on it together.

And that would be a very good way to start, because
t he cal cul ati ons have been finished. They use a good...they
use the lung deposition nodel that has actually been cited in
the dosinmetry chapter, and it wll help out in terns of
comng up wth what the doses of fine particles are to a
relatively | ar ge r obust popul ati on, Phi | adel phi a,
Pennsyl vani a.

So, | would recormend working with that data base,
since it has already been done, and | wll encourage Dr.
George Opolos to get the peer review publication out, but |
think the data alone would be very valuable for EPA to work
with to come up with a dosinmetric calculation, because |
think that that is the inportant |inkage between Chapters 5
and 6 and 7 that is just not there.

| think there is another...the other final concern
| have...and this could probably be handled in a paragraph
somewhere in the beginning...we talk about distribution
functions for various activity patterns and inhalation rates
and all this other stuff which affects human individualized
exposure or subpopul ati on exposure. However, none of the

equations of a distribution function in it. They all are
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based upon single people. | gave a couple of references to
find a couple of equations that will help.

But | think, nore inportantly, is that you need a
section that really clearly defines, in the beginning, one

paragraph that says when you are dealing wth personal
exposure, you are dealing with a lot of variability anong
individuals and that when we are dealing with anbient air
pol lution, we have to recognize that although there nmay be a
very...you know, we are being driven by the outdoor air
pollution problem and that is the way the standard is being
designed, but one has to consider the variability of any
i ndoor contribution if you are trying to assess the
differential between personal and anbi ent exposure.

That is not to discount the anbient exposure and
in fact, to actually indicate that sone of the anbient
exposure that occurs indoors from aerosol penetrating
outdoors wll be dependent upon where vyou sit on the
frequency distribution for either infiltration, age of the
house, you know, |evel of activity you have in the hone.

So, there, | think, it is inportant to recognize
that it is not just in terms of decrease of the outdoor air.
It is actually coming up with a better profile for the tota
anbi ent exposure which you have nicely laid out in the
equations that WIllians described in the chapter.

And | think that is it. | do have one concern that
needs to be revisited when this chapter is revised, and that

is the dose. | would really like to review it and nmake sure
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that it is done properly and conmes up to a standard where we
can start looking at how it links to other chapters. Also, |
would like to be able to review how the summary refl ects how
it islinking to the risk assessnment in Chapter 9.

So, those are ny concerns. Most of the rest of the

chapter, | think, has been a vast inprovenent.

DR, W LSON: Paul, if we were to put the
dose calculation in Chapter 9, since we wll have the
exposure and we wll have the dosinmetry, then we could use
that as part of the integration to integrate exposure and
dosinetry and have a section in Chapter 9 on calculation of

dose.

DR. LIOY: As long as you link...as long
as the basic work with the PM shed nodel that was used by
Gstinek and George Opolos and any other data that you m ght
find are found at the end of Chapter 5...all right...which
woul d be fine, or at the end of Chapter 6 or sone conbination
of the two, because | am not sure how. ..

DR HOPKE: Just nake sure it |inks back
properly.

DR LIOY: You have to link to each other
in some way, shape, or form but | think you can work it out.
| think fine, leaving it in 9 as the data, but | think you
have to have a basis for that, and that would be in Chapters
5 and 6, and | think you have sone good data to work wth

right now, and | think you should utilize that, and it wll
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help facilitate the process.
DR. HOPKE: Petros?

DR. KOUTRAKI S: Well, this is the third

DR. HOPKE: In the m ke.

DR. KOUTRAKIS: Yeah, | said that this is
the third time | reviewed this chapter, and |I nust say that
it has cone a long ways, and | think it is pretty much done
right now. I think the strong points of this chapter is
that...the strong point is that it really provides a very
conprehensive review of the recent studies. They have used
many tables to tabul ate information.

| think, finally, provides a balanced view. It
originally started where only outdoor pollution is bad and
don’t worry about anything else, and | think many authors
participated and now really present many studies rather than
just selecting sonme studies here and there.

| think where the chapter fails and, to a greater
extent, the executive sunmary fails, is to really articulate
the findings of the recent studies. Although it presents al
studies, very inclusive, | think it really fails to highlight
what we have | earned, you know, over the |ast several years.

And | am just going to say, to ny opinion, what we
| earned and how this is different fromwhat the thesis of the
chapter is. I think we l|earned that personal exposures

correlate to other concentrations, but there is a trenendous
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intra and interpersonal variability, and that variability
depends on many factors, such as indoor sources and the
variability of the penetration of outdoor pollution to
i ndoors.

And fromthe initial studies like the team studies
and Harvard Six-Cities study, we always assunme that it is the
i ndoor  pol | ution, you know, t hat really weakens the
correlation bet ween per sonal exposure and per cent
concentrations. However, these recent studies really suggest
that it is the hone characteristics also can introduce sone
variability, because the inpact of outdoor sources can vary,
and depending upon the penetration efficiency of particles
and depending wupon the air exchange or use of air
condi ti oni ng. And all these factors mght be different by
season and geography.

Now, in the chapter, especially in the executive

sumary, there is again back to this sinplistic approach that

says well, if we were able to nmeasure all the people outdoors
and take the nean, that wll correlate. It mght be
intuitive, and I am not saying that | don’t believe that, but

| think there is no data and there is no logic path to
substanti ate that statenent.

The other thing which really bothers me a lot is
this, I think it is, Wayne Ot’s approach whi ch was adopted by
the chapter and the executive sunmary especially where they
t ook personal approaches in three different cities, | think

one in Canada and two in the United States, and they
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regressed them on the outdoor concentrations, and they cane
up with the correlation was very scattered at the intercept,
and they said well, the slope is the penetration of particles
wherever you go in the United States or in Canada, and you
can even use that in Australia, and here is the entire
science, and the intercept is what comes fromindoors.

That is a very sinplistic approach, and | don’t have
the tinme to go through it, but this is the main thesis of,
you know, the exposure in the Criteria Docunent, and | think,
really, it is quite sad after, you know, 20 years of exposure
assessnment studies to have that kind of sinplistic approach.

Then, the Criteria Docunent for the risk itself, on
t he one hand, everything is the sane and we use a slope, and
then, they go and they prepare the Janson paper where she
went and she took the heterogeneity anong cities, and she was
able to explain some of that variability on air conditioning
use which says that there is variability of outdoor inpacts
and indoor concentrations. So, that, again, is quite
t roubl esone.

There is a great deal of references to the Espol
study in the chapter, and | personally think that the way
that the Espoli study was designed is not appropriate to
address the very specific issue of personal correlation
versus outdoor concentration. | f you remenber, the Espoli
study had two sanplers that one was turned on when people
were outside, and one was turned off when the people were

inside, and also, it has a limted nunber of neasurenents per
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i ndi vi dual .

Now, | know we all get too excited about NRC 1 and
NRC 2...1 am talking about the research priorities...and
about the validity of the epidemological studies, and we
really have forgotten about chronic exposures and exposure
assessnment, and | think probably it is too late now, but
maybe in the next Criteria Docurment, | think we should really
start thinking about these issues and not just focus on the,
you know, the correlation of personal exposures to outdoor
concentrations.

Also, | would have liked to see a little bit of the
inplications of exposure assessnents in the particle health
effects arena. | think we have been concentrating on the
epi dem ol ogy, and we have got a little bit sidetracked, but
we really have to bring exposure assessnent and have
epi dem ol ogi sts to provide a better interpretation for their
results and also the toxicologists, and | think, you know,
the Criteria Docunent, in the toxicology and epideniology
sections, they talk about these issues, but | would like to
see themas well in the exposure assessment side.

O herw se, I t hi nk t he chapt er is very
conprehensive, and in spite of ny, you know, few comrents, |

think, really, it is well done, and it is al nost set to go.
DR. HOPKE: Ckay. Jon?
DR, SAMET: | actually think Paul and

Petros have made ny main point already which is the |ack of

I i nkage between Chapters 5 and 8 and probably on into 9. It
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just stands by itself, and |I think it could do a better job
of cross linking to Chapter 8.

In fact, Chapter 8, as it stands right now,
includes a lot of the sane material as in Chapter 5, but it
is not as well done. So, in fact, what really should be done
is a better linkage from Chapter 5 to Chapter 8, and we coul d

probably renmove a lot of the exposure-related stuff in

Chapter 8.

| have a few other mnor points. There seens to be
a premse that it is, actually, lung dose that is of
interest, but | think there should be a rem nder that it is,

in fact, dose to the whole airway that is of interest in the
docunment. That is stated firmly up front, and that actually
needs to be sort of restated and fi xed.

O herwise, | thought it was inproved. O course,
t here have been a | ot of new exposure studies since the |ast
Criteria Docunent, so there is a lot of new information to

bring forward into the chapter.
DR. HOPKE: (Ckay. Frank?

DR. SPEI ZER: | don’t have much to add. |
had a lot of witten comments that are sort of relatively
m nor .

| was concerned about the way the chapter started,
that it was defining exposure too narrowmy in the sense that
it was sort of taking a reading on exposure which really was
nore in the province of Chapter 6, in sone sense, that this

was solely environnental exposure, and much of t he
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nmeasurenent is being made in the environnent, so | think we
need to be clear about that.

The other is sort of a relatively mnor issue, but
| think it is probably something that ought to be | ooked at.
In a nunber of the tables, there is not a consistency in what
is reported in the various colums of the tables. For
exanple, in table 5, in sone places, the sunmary...sone of
the...you have got nmeasurenents that are sort of listed as
either in the chronic section or as actual values and listing
val ues where there are blanks in places that could have had
some of those values. | think just nore consistency could be
generated in that.

| don’t have any nore to say than that.

DR.  HOPKE: kay, thank you. Dr.
Zi el i nska?

DR.  ZI ELI NSKA: | agree with Petros and
with Dr. Sanmet that there are sonme problems wth this
section, especially in different places, specifically, sone
of the summary especially. It is kind of contradicting
whatever is in the discussion in the chapter.

It is just like you are saying in the chapter that
it is so inportant that the personal exposure is very
conplex, it is indoor/outdoor, and then, in the summary, it
says but still, because indoor is independent of outdoor, we
can go ahead and just do outdoor and forget about the other

part which doesn’t really seem to be very |ogical. Nat ur e
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just doesn’t work this way. It is everything is kind of
i mportant.

So, about the PM spatial variability, it says in
the chapter that there is sone wvariability which is
important, but in the summary, it says well, basically, it is
uni form So, it is kind of <contra...it is not very
consistent. There are a ot of problens with this.

| am also not totally convinced that sulfate coul dn’
t be used as a surrogate for outdoor PM concentration,
especially the difference in distribution in the fine and
things like that, and | am not so sure that there are no
really indoor sources of sulfates like, for exanple, sone
hum difier with water which could be actually introducing
some sulfate in the indoor

So, | do have sone type of problens, but other than
that, | think it is a very good review of the existing

literature, and it is probably very close to being done.
DR. HOPKE: (kay, thank you. Mort?

DR. LI PPMANN: Some of what | wanted to
say has been said. It is a thorough review, it is pretty
conpetent, and doesn’t need a lot, but the introduction is
really the pits. It just doesn’ t do justice to the chapter,
and it doesn’t nake the bridges that need to be nade to the
other chapters and the epi and the dosinetry, as Paul has
nment i oned.

It seenms to ne that one of the easier ways to get
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it inthe right framework, as a start, is to take page 2 from
paragraph lines 3 to 11 and nove that up front. The words
are there, just in the wong place. And then start to build
a bridge to the epidenmiology and the reliance, of necessity,
on the anbient nonitors as a surrogate for exposure and how
that ties together with that and the interpretation one can
give to the epidem ol ogy.

The first paragraph, as it exists, just, you know,
it doesn’t add up. Lines 13 to 15 are very poorly witten
human exposure data and nodels provide the |link between
nmonitoring data and atnospheric nodels and |ung deposition
nodels. In what way? How? It doesn’t recogni ze that we have
estimates based on nodels; we don’t have reliable val ues based
on nodel s. Model s serve a purpose, but this sort of inplies
that nodels can do a ot nore than they are capabl e of doing.

So, | put that in ny witten coments, and |
suggest that that, together with the tighter ties to what
this really nmeans in terns of delivered dose and to the
interpretation of outdoor nonitoring data in relation to
epidemology is the really critical failing, but that should
be relatively easy to fix, and | don” t know that we need to

hold up the chapter fromits conpletion
DR HOPKE: Warren?
DR. WH TE: No.
DR. HOPKE: Allan? Jane?
DR

KCENI G Les, could you just rem nd
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nme again, what was the date cutoff for this chapter or do
DR WLSON: | didnt quite hear you.

DR. KOENIG The cutoff.

DR. HOPKE: At what date did you stop

including literature into this chapter?

DR WLSON: The contractor that did the
literature review, when we wote his contract, we were nore
hopeful than we should have been, and it was cut off, |
think, in Cctober. So, we have added a few things in |ater,
but we do need to add a few nore inportant papers since then.

DR KOENIG  Well, | guess |I would say |
know there are a couple papers that have been published in
the Seattle panel, say, and I think it would be good to...

DR. HOPKE: Could you speak closer to the
m cr ophone?

DR. KCEN G It would be good to get the

Seattle panel data in if it fits within your framework.
DR. HOPKE: Joe?

DR.  MAUDERLY: I have a difficulty with
sonet hing here that, since no one else has nentioned it, this
may be a singular deficiency in ny understandi ng, and maybe
my col |l eagues can resolve this for nme over |unch.

W also sit in on discussions about engine
em ssions and other kinds of source em ssions. Now, in those

di scussions and those docunents, sone of them |ong-awaited,
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you know, much is made of near source exposures. For
instance, if we want to talk about health risk, why, we
i nvoke people standing near a bus stop in New York or sone
ot her pl ace. If we want to invoke, and especially in the
current atnosphere, particle effects fromvehicles which this
docurnent clains is also inportant, we tal k about gradi ents of
effect from roadways, school children having all kinds of
probl enms, which | don't argue with.

But here, we have a statenment on page 5-107, again,
one of the main conclusions from this chapter is that the
avail able data indicate that PM rmass concentrations,
especially fine PM are uniform and that if you have a few
nmonitors in town, you can correctly estinate people’s exposure
and, if we get this whipped into shape, dose.

Now, maybe | am missing sonething here, but | have
a hard time reconciling those two concepts.

DR. LI OY: Can |...l think that is part
of the issue where the averaging tinme and the biologically
rel evant exposures cone in. | nean, they are basing it on
the 24- hour average and the annual average. There could be
peak exposures that are gradients that are associated wth
ot her, you know, |ocal, near-source issues that have been
ignored, | think, in the way they have established the
exposure paradigmfor this chapter, and |I think you are doing
a disservice to the science by not including information |ike

t hat .

DR. MAUDERLY: But if we think we have
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evi dence, | mean, to support this, again, if we think we have
evidence that proximty to a roadway or, presunably, any
ot her source of potentially hazardous naterials is related in
a significant way to health outcones, then, you know, | think
we are denying sonething here. You can’ t have it both ways.
There are issues here, and they are not addressed.

DR. MLLER | have a comment, but were
you going to enter into this discussion?

DR. KOUTRAKI S: No, no, | just wanted to
tell Joe that we are doing a study in St. Louis where we put
peopl e on the bus, and we go from busy and not busy roads and
try to understand, you know, the variability of exposures and
that kind of thing. | don’ t know if that is sufficient for
you, but...

DR.  MAUDERLY: Well, there is plenty of
literature, you know, that exists that gets quoted in other
venues. My point is if there is a disconnect between those
points that are made strongly and the point that seens to be

made strongly here, that we don’t need to be concerned about

t hat .

DR, SPEI ZER: I would have to agree with
Joe. That statenent, the nore that | look at it, is actually
wWr ong.

DR. HOPKE: kay. Fred?

DR M LLER | wanted to ask Dr. Lioy if

t he Phil adel phia study that you were referring to, the nodel
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that is used in that, has that been published?
DR LIOY: The nodel itself?
DR. M LLER  Yes.

DR. HOPKE: The dosinetry nodel, vyou
mean?
DR. LIOY: The dosinetry nodel has, yes

DR. MLLER Well, but the incorporation
and putting it into...

DR LIOY: It is in the PM sheds
f ramewor k.

DR. MLLER What | am getting at is as
long as the conponents of what was done in Phil adel phia are
represented in the Criteria Docunent, QAQPS can use that kind
of an approach in looking at other areas in that, and it
woul dn’t rely on having, quote, that Philadelphia study
published, and | just wanted to clarify whether or not the
conponents that were put together for that have each been
publ i shed, because if...they need to appear in this docunent
sonewher e

And ny reason for bringing this up is that | don’
know if you did cohorts through tinme and space and
denogr aphic patterns that would, to ne, represent the kind of
thing that was needed. So, that is one kind of dose right
there, and we get into a different thing for extrapolation
purposes in Chapter 6, but | was just wanting to understand,
because it would be very inportant that the conponents are,

in fact, cited.
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DR, LIOY: Ri ght. The CHAD data base
that was used...CHAD data base was quoted in the Criteria
Docunent as the data base for population activity, near
source, far source. | believe the PMsheds was quoted in the
Criteria Docunent. |If not, I’'ll have to check, and |I know the
dosinetry was, and, also, the atnospheric nodel has been
used. That is the EPA Mddels 3 that has been used throughout
various Criteria Docunments, especially ozone.

So, the conponents, the nodeling conponents, have
been vetted. It is just that the analysis which has been

done has not been published yet, but the data is avail abl e.
DR. HOPKE: (O her comments, Fred?
DR. M LLER  No.
DR HOPKE: Sverre?

DR.  VEDAL: Yeah, | have just one point
that | want to discuss, and it relates to one of the
concluding bullets in the chapter which haven’ t been brought
up yet which is that nmulti-pollutant...personal exposure
studi es have suggested that anbient concentrations of gaseous
pollutants serve as surrogates of personal exposures to
particles rather than as confounders, and that is dropped
and there is discussion of why that statenent is nade, but
this is a big, big deal, to ny m nd.

This chapter is not the place to do justice to
that, and it doesn’ t. It rears its head in a nuch, nuch

bigger way in Chapter 8, and | think that 1is probably
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appropri at e.

You know, as a cynic, one mght say, you know,
there’'s been this historical nove with respect to how to view
confounders, gaseous pollutants as confounders. Initially,
it is an issue that well, yeah, they are there as potenti al
confounders, but they don’t do anything with respect to the PM
effect.

That is variably true and not true, depending on
st udi es. Since, | think, to sone extent, that has not been
an entirely tenable position, now, one next step is to
di scredit them as confounders by view ng them as surrogates.

And in sonme ways, the gases can be viewed as
surrogates. | don”t think that is a silly position at all
VWere the difficulty comes in is that now, the next step
assumng that there is sone primacy of PM here...and that is
not an entirely silly position, either. The PMis different
qualitatively. It is not a gas. Per haps the exposure
i nformati on suggests that there is sonme primacy to PM that
there is a much, much better |inkage between either personal
exposures to PM and the anbient neasurenents as opposed to
t he gases, and there is an argunent there.

But now, raising the issue is that gases are not
confounders in this chapter is a big bonb to drop here, and
the issue is huge, and it wasn’ t resolved well in Chapter 8
and it certainly isnt resolved in this chapter.

| don’t know what to do with it here. It is an

i ssue that deserves a |ot of discussion. It isn” t going to
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die inthe way it was treated in Chapter 8.

| don’t have any suggestions as to how to deal wth
that here, but it is left quite loose, and it is not just a
throwaway line. It is a huge issue.

DR. W LSON: Wuld it be satisfactory
just to have a note that this will be discussed in nore
detail in Chapters 8 and Chapters 97

DR, VEDAL: Yeah, | think rather than
just leaving it hanging like that, that m ght work.

DR. W LSON: It seenms that it needed to
be raised in Chapter 5, because it is an exposure..

DR, VEDAL: Yeah, | was torn as to
whether it was an appropriate place to raise it, but | think
it is an appropriate place, you know, to raise it.

DR HOPKE: So..

DR, KOUTRAKI S: Did you want to see nore
results or just...

DR, VEDAL: No, the results are there.
They are presented there, the basic data on which the

contention is based are presented there.

DR.  HOPKE: So, a pointer to what it
means in Chapter 8 would do the job?

DR. VEDAL: Yeah, | think so.

DR, HOPKE: (Okay. George? Ron?

MR VWHTE: | was actually going to raise
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the sane issue, but | think Joe was making the point about
the issue of shorter-term averaging tines and a little bit
nore discussion of that in this chapter and then maybe sone
linkage as to what the...to Chapter 8 and 9 and what the
potential health significance of those shorter averaging tine
i nformati on m ght be.

DR. HOPKE: Sur e. el |, and,
particularly, as it looks Iike we are noving to potentially
nore continuous nonitors in the nonitoring network where it
woul d give us nore access to data on short-tinme exposures to
a much larger fraction of the population. So, a heads up to
that evolution m ght be useful, too.

MR VWH TE: Certainly, you know, people
are contending that the PMincrenents are so small that it is
not biologically or otherwi se, you know, possible to see
health effects. Certainly, one avenue to explore is whether
or not in children from averaging tines we are seeing much
|arger increases that may be nore biologically feasible in
ternms of having a health effect.

DR. HOPKE: Yeah. kay, can we...

DR. LI PPMANN: Phil, can | say one nore
t hi ng?

DR HOPKE: Sure.

DR. LI PPMANN: Picking up on what Ron and

Paul had said, perhaps we shouldn’t...should have remarked on

this earlier, but taken as a given that the short- term PM
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standard shoul d be 24 hours is probably a mstake. At |east,
we should begin to address that as an issue. \Wat does the
science tell us about the adequacy of the 24- hour averaging
time as the right averaging tinme for PM acute PM health
effects?

So, in revising Chapter 5, | think the concept
should at I|east be raised as an issue. W could say
traditionally, you know, we have used 24 hours for practical
reasons as the appropriate averaging time, but it is not
necessarily | ocked...you know, cut in stone that it has to be
so, and what are the inplications of considering other
averagi ng tines.

DR. HOPKE: Yes, Fred?

DR. MLLER I want to go back to the
statenent about the gases and surrogates. | didn’t pick that
up, but I, clearly, would not agree even as surrogates if you

are tal king about coarse node particles, so | don’ t know the

context in which it was brought.
DR WLSON: W weren’t.

DR MLLER Okay, but even wth...I
woul dn’t even agree with fine unless you nade it less than 1
in ternms of the aerosol science and the distribution of the
data | have seen. So, | think you really need to clarify
that and present a nore solid argunent if you are going to go

forward with that.

DR. KOUTRAKIS: O even ultrafine.
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DR M LLER Yeah

SPEAKER: Utrafine is a whole different

i ssue.

DR. HOPKE: Al right. Oher issues with
regard to Chapter 5? It seens to nme there are still enough
open things that we probably better take another |ook at
t his. W are very close. | nean, | think we are in good
shape for finishing it up, but I think there are sone things
here where people would feel nore confortable seeing that
linkage from5 to 8 from5to 9, and 5 to 6 that...

| want to take a slight detour here, because Dr.
Speizer will only be on the phone until the end of this
nor ni ng’s session, and since he is comenting on Chapter
7...and | am stalling here to give hima chance to find his

notes...l would like to pick up his coments now, and we’

cone back to Chapter 7 later, but I don” t want to mss the

opportunity to discuss anything that Frank has to say about
Chapter 7.

So, Frank, could you pro...
DR SPEIZER: | amstill | ooking.

DR. HOPKE: Ckay. | am sorry. | should

have stalled a little nore. Then, what | thought we would do

at that point is let’ s break for lunch, and then we’ ||l cone

back fresh and hit the last two chapters.
DR VWH TE: In the neantinme, you could

ask Petros to tell you sone about Robin WIlians’ routine |ast
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ni ght on. ..

DR. HOPKE: Onh, | watched it. He was on
HBO | ast night. Sone of it was anusing.

DR.  MAUDERLY: Most of us were studying
the Criteria Docunent.

DR. HOPKE: So, Frank?

DR. SPEI ZER: Yes, I have got ny
comment s. I guess ny general comment was that...and it is
nmore of an observation than a conplaint...is that a lot of

the stuff that you have used on the respiratory side is
appropriate, but it really isn’t new A lot of it has been
seen in the previous CD, and there is really a relatively
[imted anbunt of work that is really new

In contrast, cardiovascular work is new, and it
seens to be where the najor work is being done. This may be
appropriate. That is where | actually think it was directed
toward in the sense that that is the mechanismfor stuff that
we observe that needs to be worked on.

| think the inportant point that comes through,
maybe not as strongly as it could, but it does cone through
is that the cardiovascul ar effects that are being recorded by
i nhal ation groups are occurring or seem to be occurring,
maybe not totally but, certainly, in large part, wthout
percei ved pul nonary effects, when those are being neasured
si mul taneously, which, | think, is an inportant point toward

the nechanistic issue. It needs to be sort of...perhaps
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could be stressed a little nore in Chapter 9, and it m ght be
already. | am not sure.

| had a nunber of mnor conments that relate to,
really, throughout the text and throughout all the chapters,
relate to the use of abbreviations that are not defined very
well and not in the general l|ist of abbreviations that are

provi ded.
DR. HOPKE: Ckay?

DR. SPEl ZER: Vell, the one other issue
had to do with metals. There was a discussion of netals. |
am concerned that there is a sort of hint or a suggestion
that there are experinents that have been done with netal s at
these concentrations that are, quote, too high, and the
results are generally being interpreted as negative and,
t herefore, maybe not all that inportant.

On the other hand, it seens to ne that the concern
woul d be perhaps at |lower |evels, you mght see effects. And
| am sort of harking back to sone of the work of Mauderly,
not necessarily with netals but with diesel, that suggests
that you could overwhel mthe systens with high enough | evels.

So, | think that there has to be some discussion
about the potential for taking this into account in greater
det ail .

But, in general, | thought the chapter was pretty
well witten, and | actually thought that it was, you know,

t hey had done a good j ob.
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DR. HOPKE: Okay, thanks, Frank.

So, what we would like to do...I mght as well
bring this up now before people start to bail...is that let’ s
ask people who want to revise their comments, add additional
coments, to please do so by a week from Monday. That woul d
be the 29th. And get themto Bob and ne. That way, we can
wap up this and get the guys going with all of their
comment s.

So, that gives you two weekends to reflect, and
although many of us wll be busy reading PM commttee
docunents this weekend in preparation for another fun-filled
set of nmeetings next week...

DR. MLLER  Frank, could you clarify..

DR SPEI ZER  \What ?

DR. MLLER Could I ask you, Frank, to
clarify? You said that you didn’t think that there were many
new citations since the last time. Wre you referring to the
96 or since the second draft, because just the |ast page and
a half...

DR. SPEI ZER: Sorry. | meant...what |
t hought was...|l nean, there are many new citations, but it
isnt alot of newinformation on the respiratory side that we
di dn’t al ready know.

DR MLLER kay, | see, because the

| ast page and a half of citations are all new studies. That

is why | was just wondering.
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DR. SPEI ZER: Yeah. No, I was
speaki ng. ..

DR MLLER  Ckay, but no new established
effects.

DR. SPEI ZER: It strikes ne as nore of
just repeats of what was known before.

DR. HOPKE: Ckay.

DR.  SPEI ZER Can | ask that the

commttee, Bob, could send ne the additional nmaterials that

were distributed?

DR. HOPKE: Absol utely.

MR. FLAAK: Absol utely, Frank.

DR.  SPElI ZER Yeah, okay. Al right.
Well, enjoy the rest of your afternoon.

DR. HOPKE: Thanks very nuch, and
congratul ations to your parents.

DR. SPElI ZER: Thank you

DR. HOPKE: That is a great achi evenent.

DR SPEI ZER: Ri ght.

DR HOPKE: So, let’s cone back at...let’s

still make it 1:00 o’ cl ock. W are doing so well, we wll

foolishly give an extra ten m nutes.
(WHEREUPON, a | uncheon recess was taken.)
DR.  HOPKE: kay, let’ s reassenble here.

Ckay, it’s tinme for us to nove on to dosinetry and toxicol ogy,
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so we want to nove into Chapter 6, and our...hold on. Bob
would like to go over travel arrangenents so we can get cabs
or gani zed.

MR FLAAK | wanted to wait until
everybody had arrived, but | see everyone has wal ked into the
room

DR HOPKE: Except George.

MR.  FLAAK: Yeah, George has an early
flight. Most of the folks are leaving on flights that are
around the 5:00 or 6:00 o' clock time frane. How many of you
need a ride to the airport at about 3:007?

(Show of hands.)

MR,  FLAAK: Ckay. How many earlier?
Nobody earlier than that? Oh, you are earlier than...are you
going to go with George? He is on the sane flight schedule
you are on. 4:15? | wouldn’t push it too nmuch. It is going
to be busy at the airport with the shutdown at Mdway and its
being a Friday. Al right, we’ Il find sonething a little
earlier. The rest of you are after that tinme frame? How
many need rides to the airport after that tinme?

(Show of hands.)

MR.  FLAAK: Ckay, good. That should do

DR. HOPKE: Ckay. Jeff, you are Chapter

6 and | ead di scussant is Fred.

DR MLLER | found the chapter nuch
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i mproved. | have got specific technical coments, but | have
five points that | want to bring up that, | guess, | would
call in the nore major category, not necessarily flaws but

sinply things that | think need to be included.

The first one has to do with age. The data in the
chapter talks about for nodeling where there is an increase
predi ction of deposition in the head with age, but the actual
experinmental data that are available from Beckrum show...|l am
sorry, they show an increase with age, and the nathenatical
nodels that are stated in the chapter show a decrease, but
Bechrumis experinmental data shows a clear increase with age,
and he | ooked at children 5 to 11, 12 to 15, and adults.

So, there is, to nme, a disconnect between the
mat hematical nodels that are cited there and the only real
experinmental data in that area, and that needs to be | ooked
at, and | have provided the reference there.

In addition, in the age section, there is a |ot of
information, and | want to commend the authors for adding the
nunbers of figures. It is certainly much easier to follow a
ot of the information.

But relative to age, there is enough information
from scattered studies that are presented that | think it
woul d benefit from including a graph, trying to nmke a
conposite of the different experinmental data that is there.
That would help to see if you can actually establish sone
trends that do relate to age. So, that is one barrier.

The second comment | want to provide is that in the



U.S. Environmental Protection Agency - Clean Air Scientific Advisory Committee
Particulate Matter Review Panel #6102-2 7/19/02 Lee O

di scussion on overload, information is given relative to
Morrow and the volume hypothesis, but clearly evolved has
been work by Driscoll and Gunter and others on surface area
as a factor, and, actually, surface area relating to
carcinogenicity of the PSPs much nore so than volunetric.
So, there is ana uneven and inaccurate discussion of that
material in that section.

The third major point was that | have to strongly
di sagree with the section where it talks about that there is
i nadequate data to nodel the retention of particles. The
| CRP and the NCRP nodels are cited in here, and they handl e
both deposition and clearance, and | would think that the
other reviewers would agree with ne that that is just not a
justifiable statenment, that there is no ability at the
current tine to nodel the retention of particles.

The fourth area that | wanted to comment on has to
do with dosimetry calculations or, | should say, the |lack
thereof, and to nme, this is one that is an exanple of how it
is collective wisdom that evolves. | just want to relate
that the commttee originally requested that cal cul ations be
made and added to the chapter. They still are not. That has
come up here.

| got the feeling with our conference call wth
OAQPS on the risk part that this really wouldn’t factor in in
the way they were going to be going about it, so |I have to
admt that ny own personal review of this while |I was on

vacation, | forgot to bring up again that the dosinetry
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cal cul ations were mssing, but then | said well, why should
we include themif they are not going to really use them

But, interestingly, over dinner last night, ny
col | eagues clearly pointed out the value, in particular, of
putting into perspective sone of the animal work and tying it
to the human epi dem ol ogy, because just as a couple of brief

exanples, if you have a 1 mcron particle, | can defend that

a 500 Fg/m3 exposure in animals is equivalent to about 50 in
human, because there is a deposition and a clearance factor
that ends up being about 10. The sane way if it is 3, it
goes up to a 20- fold factor.

There is nothing in the chapter that provides this
kind of calculation and to put these things into perspective.
So, | have to back off and say | was remss in ny draft
cormments that | did not include this. Cdearly, that is why I
cited as an exanple of collectively, when we end up getting
together and discussing, usually, you end up with a nuch
better result than what any one individual would do.

My last major comment has to do with the summary
section, and here, | feel that the summary sections of these
chapters that the najor points that you want to take forward
should junmp out at you, and they do not in Chapter 6 at the
current tinme.

In nmy comments, | just listed that these al nost
even ought to be bulletized. There are a nunber...and you
can create a |list of how nmany things you want, but just

quickly, I was able to wite down that there is a
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statistically significant gender difference for coarse node
particles. That is sonething that should be brought forward.

There is nothing in here in the summary about
exercise and how it increases respiratory dose. There is
nothing in the summary about the fact that the deposition
patterns are simlar in aninmals and humans, but the absolute
fractions are quite different.

So, you can go down and |ook at the numnber of
different points, and | actually feel that you could create
that list, and they ought to really be brought forward in the
summary to actually explicitly state what the concl usions of
the chapter are that you want to take forward for the
synthesis chapter. To ne, that is currently mssing, and it
needs an over haul .

| have got a nunber of technical comments that, you

know, they will be able to be self-explanatory in the witten
comments, but those were the mmjor things that | had to
coment . Again, though, | do believe it is much further

along and it has had significant progress.
DR. HOPKE: Joe?

DR MAUDERLY: Vell, like Fred, | note
that there are recommendations that were nmade |last tinme and,
| thought, made pretty clearly, that were not adopted in the
revi sion. So, | think it is worth stepping back for a
monment, and if it is not understood why they are inportant,
to lay that groundworKk.

| nmean, we have to ask ourselves, why is there a
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Chapter 6 and 7 here anyway? | mean, as Fred points out, the
way the standard has been rationalized to date and nmay well
be again this tine is not based on dose. That is, it is not
a dose-based standard; it is an exposure-based standard, a
presuned exposure, nodel ed exposure, and that relationship to
popul ati on health effects.

Now, that is not necessarily what would drive a
standard, but in this case, it has been and it is likely to
be. So, you could say well, the toxicology and the dose
really isn’'t very inportant, and we don’t need to include it,
but, in fact, the toxicology chapter is invoked as supporting
bi ol ogi cal plausibility. That seens to be its main function,
since it is certainly not used in any way to explore
dose-response rel ati onships, not as well as it could be.

So, let’s just take biological plausibility, and I
would propose that there are tw arnms of biologica
plausibility. There is the fact that something can cause an
effect which is inportant and which is portrayed in Chapter
7, but there is also the dose at which that effect occurs,
and | woul d propose that the dose issue is just as inportant
a part of biological plausibility as a nechanism for seeing,
you know, sone potential hazard.

Now, if that is true, then we need a l|lot better
support for understanding the value of...and | am not
petitioning one way of the other...but for understanding the
value of the toxicology information and how that relates to

human exposure and human doses and human heal t h out cones.
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So, we heard in Chapter 5 that there needs to be
some consideration of dose, and part of that was not whether
or not it should be there but the fact that it is mssing
fromthe docunent altogether and it shoul dn’t be. Now, it was
proposed well, maybe we can fix that by tossing into Chapter
9. Wll, then we don’t need Chapter 6 or maybe 7 or maybe 5.
That is not the way to fix it. The way to fix it is to deal

with it when it is being explored.

Now, you know, having vented that, then let’ s |ook

at the chapter. | don’t think the chapter yet really |ays out
an adequate foundation for wunderstanding chapter 7 or the
rel evance of the animal information to human health effects.
It presents a lot of information about dosinetry, and nost of
that information is correct, and it is well done.

But one exanple is that if you look at the
different figures that have these segnments of regional dose
for different species or different conditions and all the
spots and the error bars, you have to know a |ot about
dosimetry to distill from that an overall picture of the
rel ati onship between deposited dose or fractional deposition
in different regions of the respiratory tract and particle
si ze.

Now, there are figures, you know, |CRP and NCRP
that Fred invoked. There are figures that explain, very
sinply, this relationship in a reasonable way...this is a
relatively mature science...in a reasonable way across the

full spectrum of particle sizes, and it has been ny
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experience that when you show one of those to people that don’
t know much about dosinetry, they have this aha, now I
under st and. | nmean, this can be sinply portrayed, and just
addi ng one of those figures, as was pled for last time, to
the chapter is worth about half a dozen of the others.

Then, we need tables. W need sonme actual nunbers
to make sense of this. Now, Fred just gave us a quote here
on a relative dose. That is extrenely inportant. Most of
the doses that are used to generate the effects that are
di scussed in Chapter 7 are very high doses conpared to
environnmental, sone of them ridiculously high conpared to
environnental, but are they irrel evant?

Well, to decide whether or not they are irrel evant,
you need to understand the things that Fred just talked
about, and the fact that we have nade advances in our ability
to nodel conparative doses between species is nentioned in
the chapter, and it is cited, and it is done well, but no
exanples are given, no tables are given, and | think at | east
l[imted exanples that let you put these things in context
then will prepare the reader for what needs to be done in
Chapter 7. And we’ Il talk nore about dose in that chapter,
but this is where that needs to be done, not in Chapter 9.
It needs to be done here.

Beyond that, there are sone minor comments that |
will send in and sonme revised comments, but one thing that |
think is mssing in the sunmmary...again, the summary, you

have heard from all of us that that is very inportant...if
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you would put ne on the spot and ask ne what are the nost
i nportant advances in particle dosinetry in the last five
years, | would point to two.

One is an i mproved ability to under st and
interspecies differences, and that is very inportant, and it
shoul d be nmade cl ear.

The second is the striking difference we have in
deposited dose...in sone cases, we only know total deposited
dose, not regional dose...of particles between individuals.
| nmean, the fact that two people can be sitting in the sane
room or standing on the same street corner and because one of
them has certain characteristics or lung abnornalities, they
will receive twice the deposited dose as the person next to

them that is inmportant, and it 1is very inportant for

understanding the epi effects as well, and we know that to be
true. In fact, the Agency itself has produced a | ot of those
dat a.

Now, those studies are nentioned in the body of the
docurnent, but that point is not even brought forward in the
sumary as a key point, and to ne, that is probably the nost
key point to what the Agency will want to do with the epi
dat a.

So, | think there are some overarching issues wth
the chapter. | think they are very easily fixed. | nean,

you know, one person could spend a day doing this, and it

would be a nearly perfect chapter. So, this isn’ t rocket

science; it just needs to be done, just like we said |ast
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time.
DR. HOPKE: Roger?

DR. MCCLELLAN: ['l'l start out on the one
hand and then on the other. On the one hand, this chapter is
a scholarly review of the subject. By and large, all the
rel evant |iterature has been consi dered.

Unfortunately, t he chapt er has some nmaj or
weaknesses. It is excessively long and turgid with details.
As an aside, the authors could reduce the length by at |east
a page by giving just a single referral to the 1996 CD in the
first paragraph. There is hardly a page that there isn’
reference back toit. | will just nmake that point once.

Second, the chapter would be substantially inproved
and shortened if nore enphasis were given to synthesis of the
information and presentation of basic concepts, and we have
heard sonme of those el aborated.

The chapter is poorly linked to the rest of the CD
In part, this may be the case, because very little of the
information in dosimetry, in sone people’ s view, has
bearing on the establishnent of the national PM If the
authors disagree wth that assertion, then | challenge them
to highlight in the chapter the specific information that
inmpacts on the setting of the NAAQS for PM and the
interpretation of toxicological and epidenological data.
This exercise wll aid the authors in identifying the
contents of a substantially shorter, revised chapter.

A key conmponent of the revised chapter should be a
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brief discussion, perhaps including a sunmary table or
tables, on the special aspects of dosinetry and key
conmponents of PM This would include consideration of not
only particle size and nass but also the specific chenica
conmponents, such as the carbonaceous fraction, sulfates,
nitrates, trace netals that have received consideration as
putative toxic agents that may have a special role in the
toxicity of PM

A table or tables night be created showi ng, for a
typi cal subject, the estimated anmounts of each PM constituent
deposited per day for one or nore typical aerosols. The
tables would conplinment simlar tables in other chapters,
especially the toxicology chapter both for animl studies and
controlled human exposure studies and the epideni ol ogy
chapter. This set of tables would be useful in devel oping a
nore informative integrative sunmary chapter.

And | have sone additional detailed comments, but,
by and large, | would concur with the points that have been

made by both Fred and Joe.
DR, HOPKE: Q@unter?

DR. OBERDORSTER: | also agree with the

poi nts that have been nmade before, so | don’ t have to repeat
them also at length, and | have sonme detailed comments |isted
here which I certainly will not go through.

Sonme general ones would be, along with what Paul
said before, Paul Lioy for the Chapter 5, | think it would be

good to start here with the exposure dose-response paradi gm
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to have the lead in it and then go full into the dose issue
which is done here in the introduction to this chapter very
nicely.

| also endorse fully about what Phil was saying
about the figures. Certainly, it is nice to have one figure
here showing the old deposition data which was devel oped
showi ng individual variability of the data but then go on and
have one nore figure in here. As an exanple, | put here down

t he | CRP nodel
SPEAKER: That’s it. Yeah, there it is.
SPEAKER: That is exactly right.

DR OBERDORSTER But | was thinking of
t he MPPDEP nodel, because that nodel gives us a nice way to
conpare rats and humans side by side, the same sinple way it
is done here. It gives you right away an overview of what is
goi ng on where you have that figure here with hansters, dogs,
and mce and rats shown all together rather than pointing al
over the place and you don’t know anything about it. So, this
i s one general comment here about the figures.

Also, there are several I nstances where the
docunent certainly should be much nore critical in terns of
evaluating the information that is given, specifically...we’ll
conme back to that maybe later...with respect to translocation
studies of ultrafine particles which are wongly interpreted,
in ny view at |east.

And | wasn’t sure from the beginning what is the
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differences in the ternms clearance and translocation. In ny
view, it is pretty much the sane. Is there any...it is not
t he same?

DR MCCLELLAN: Cl earance neans you get
rid of it. Translocation nmeans you..

DR. OBERDORSTER:  Well, by the way it is
used here, it is interchangeably, and...okay, so that needs
to be cleared up here, because that is what | interpreted,
t oo, that one should be the further translocate and the other
get rid of it, but that is not the way it is used in the
docunent .

Anot her . . . yeah, I was comng to the gender
differences in deposition. | wasn’t really quite sure if what
is stated here in the docunent is correct when it says that
femal es have a higher deposition than males, given that nost
of the studies that are listed here with done wth an
academ c breathing, nmen and wonen breath the sane vol une,
same mnutes inhalation, and, by necessity, you would expect
wonen to deposit nore, then, and there is one study by
Franpton where they didn’ t do that, and there was
di fference.

So, | am not sure if there is really that gender
difference between...in deposition. Maybe you should
critically look at those studies and point out the
possibility that it mght have been influenced by the
academ c breathing in those studies.

Also, in the figures that are given here and that |

no
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di dn’t understand in the legend, it tal ks about the individual
points as being MMADs. If that is the case, it depends very
much on what the standard deviation is for a particular
point, so | think that is what is neant here.

One thing is, also, there is sone msconception
her e. It is incorrect here when the statenment is nade
ultrafine particles, in general, have a very high deposition
efficiency in the nose. It states that the nose is a very
efficient filter for all ultrafine particle sizes which is
not correct, and if you look at the |ICRP nodel or the MPPDEP
nodel , the nose becones very efficient for particles below 5
nm but above that, the alveolar region is the highest or
even the tracheobronchial region on a surface area basis.
So, | think that needs to be corrected here.

And these are some individual comments | have here
whi ch you will see.

Then, yeah, one thing | think that is quite
inmportant, it talks about here about so- called hot spots of
deposition and sonmewhere else, and what | would like to see,
if it is possible, to see how many fal se increases are there
over the average, because this information is used to justify
high in vitro doses or intratracheal installation doses, and
as far as | can see, the whole increase is naybe a factor of
5, at the nost.

| don’t know, Fred, what your take on this is, but I
think it would be good to have sonething said there, because

you have that issue of dosing in vitro studies and later in
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t he toxicology chapter, and that should be made clear, that
al t hough we have these hot spots, it is not that they are an
order or tw orders of magnhitude differences between the
i ndi vidual sites which | don’t think is the case.

DR MLLER | would like to coment on
t hat . I nmean, | think the authors need to go to the
manuscri pt by Zhang and Asgharian, and they did |ook at the
hot spot aspect in the coronal ridge in bifurcation. | think
it is nore on the order of a factor of, at nost, 10.

DR. OBERDORSTER: At nost.

DR MLLER At nost, but it is certainly

not several orders of nmagnitude.
DR. OBERDORSTER: Right, right.

DR M LLER It is nore than a two-fold
but it is somewhere in the ball park of a ten-fold. | think
there is also Enory...there are a couple of manuscripts that
have | ooked at in using CFD and, you know, and hot spots.

DR. OBERDORSTER: Well, with respect...

DR. LI PPMANN: It depends on particle

si ze, too.
DR. M LLER Yes.

DR.  OBERDORSTER: Oh, vyeah, sure, it

depends on particle size as well.
Wth respect to...you nentioned CFD, Fred. I
t hought maybe this chapter was a bit too long in the CFD

section of this chapter. | think it would be useful to have
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some general introduction what is it good for. For exanple,
the issue of hot spots might be easy to view the results with
CFD conputations than without. | don’t know, though.

On the other hand, there is also sone statenments
are made here that we need nore nodels, that is, better
nodels, and | don’t know in what sense that is. G ven the
| arge individual variation, | think the present nodels are
quite good, given that we have to expect there is a |arge
conpletely round...round of data that have been predicted by
t hose nodel s.

So, again, | think the CFD is fairly extensive and
maybe a bit too nuch in there, and it would be good to point
out what it mght give us in terns of inprovenents.

Let’'s see. Yeah, one problem | had was several

pl aces also stated that the m ninum of deposition is between
0.1 and 1 Fm and that is way too nmuch, and I think | would

narrow it down to mninmm deposition is around 0.3 to 0.6 F m
of diffusional and sedinentational deposition nechanism are
mnimal. There are several places that occurs, as you wll
see fromny individual conments.

And here, com ng back to, | think, what Joe, both,
and Fred said was giving sone exanples about deposition. I
think it mght be also good to have just a sinple table in
there giving...conparing rats and humans in terns of their
surface areas and sizes of the respiratory tract or specific

areas in the respiratory tract and then give an exanple for a
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few particle sizes, how nuch would be deposited there under
normal breathing conditions, and give also normal ventilation
rates for rats and for humans and just to get that conparison
out so that people can understand what the differences night
be, what they m ght have to expect.

Then, coming to the issue of what | nentioned
before, the translocation of so-called ultrafine particles,
there are three studies listed here. One is let by the
Bel gi an  group, the Nenmeras group...actually, two of
them ..using macro-agitated albunmin, and this macro-agitated
al bumi n technician | abel ed has been used for quite sone tine
in nuclear nedicine, and it is well known that 10 percent of
that is just normal albunmin, not agitated. So, there is
certainly some concern in that particular study as to whether
it really shows, when they neasure the label in the blood,
that this is the nacro-agitated albumn or just the al bumn
itself or even the label if that has cone off.

The sane applies to technician |abeled carbon
particles, the so-called technigasma, and there, too, there
is no way...and | have talked about that with Werk and
Kreining and others who are expert in that field, because
they have done it thenselves...there is no way to make sure
that what is neasured in the blood is really representative
of these inhaled technigasmas with the fine particles. | t
could just be the label has cone off and them naybe has
attached again to some other protein. So, you have to be a

bit careful how to interpret those studies.
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And another study that is <cited here led by
Takenaka, et al where they use ultrafine silver particles,
and in the docunent it states here over and over again that
these particles were found in the liver, were found in the
spl een and the kidney and everywhere, but it is certainly the
particles what was found, it is just the silver.

And it is well known, again, also from the BSF
studies, that silver is soluble to a degree, specifically, if
you are dealing with ultrafine particles. And | think Joe
had done some study, reported those as ultrafine silver, and
we have done sone things with ultrafine, and we were also
concerned about the solubility issue.

So, we cannot use these studies to say that this
confirms that ultrafine particles have translocated to the
bl ood.

| think | leave it here. Just one final coment.
It was nentioned before it would be nice maybe to put down
sonme short section at the end, future research needs, and
that could include, then, naybe specifically some bigger I|ist
than what | just nentioned, the nechanisns or specific
cl earance pathways for ultrafines and also for other
particles or solutes on particles.

That is it.
DR. HOPKE: (Okay, thanks. Warren?
DR, VWH TE: | agree that the chapter is

significantly i nproved. One conmment | had in ternms of

tightening this, it refers to the sane paper over and over
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again in five different sections and introduces the basic

el enents of that over and over again. There is really no
need to do that. It should be tightened up.
And | have a nunber of small coments. And one

comment that isn’'t in ny pre-neeting witeup is stinulated by
sonme of the things we heard yesterday in the public comrents,
and sonme people went to elaborate extent to calculate
particles per unit surface. That is really nonsense in the
context in which it was presented.

When you inhale particles, it is well discussed in
terms of variations within the conductive airways, but there
is not hi ng in here...and t he key ref erences are
m ssing...about the non-uniformty of inhaled particles
depositing in the pul nonary region.

There should be references to the work of Brody and
col | eagues and Warheit on neasurenents of deposition in the
pr oxi mal ai rways. In br oad t er s, beyond t he
tracheobronchial region, there is deposition in the first
branching of the respiratory airways which is about tw ce as
great as the second branching |level which is about tw ce as
great as the third branching | evel.

And inhaled fine particles do not...nowhere
nearly...deposit uniformy in the gas exchange region. There
is certainly concentration toward the nouth of the region in
the first branchi ng airways.

Now, is that inportant? It nmay be. It should be

at least nentioned in the non- wuniformty of deposition
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aspects, and then it should be cited in the section 6.5 on
the conparison of deposition and clearance patterns of
particles admi ni st ered by i nhal ati on into trachea
respiration

By inhalation, you get this very non- uniform
deposition, and installation gives you another kind of
non-uni form deposition, but in the dependent regions where
the liquid goes, it does go all the way to the peripheral
sacs which it doesn’ t by inhalation. So, that is another
reason why installation is really to be used only for certain
limted purposes.

| apologize for not calling your attention to that
in earlier drafts, but it was stimulated by thinking about
what sonme of the public comrents were. Certainly, if you
want to assune that particles inhaled are uniformy deposited
across the football field represented by the ventilated
surface, you come up with very |low densities, but it doesn’

happen in the real world.

DR.  HOPKE: You will put those in your
revi sed comments?

DR VWH TE: I think they are taking
not es.

DR. HOPKE: Ckay. GCunter?

DR OBERDORSTER: | think we have also to

be a bit careful, though, with the taking the Warheit and

Brody paper and extend it to all particle sizes. They have
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used carbon iron particles, and | think the size was

about...l have forgotten...mybe 1 F m or so, and they have
done it wth fibers, and they have found these coronal
depositions, but that doesn’ t nmean that this is so for all
particle sizes, and it could be very different for, for

exanple, ultrafine particles.

DR LI PPMANN: It could be, but | doubt

DR. OBERDORSTER: Wel |l ..

DR. LI PPMANN: On aerodynam ¢ grounds,
but let’s not go into that.

DR. HOPKE: Okay. Paul ?

DR. LI Ov: | have nothing further to add
to the excellent coments of Fred, Joe, and Qunter, so |
think you have to take them to heart and make this chapter
very, very focused on getting a good understanding of

deposition and how they related to both toxicological, epi

and ri sk assessnent issues.
DR. HOPKE: Allan? kay.
DR. MAUDERLY: Could | say one nore?
DR HOPKE: Sure, Joe

DR. MAUDERLY: | just would like to
follow up now. Professor Cberdorster needs no apol ogist, and
| agree with everything he said, but | am concerned that sone

may msinterpret the aimof what he was saying.
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Those of us working in the field are convinced, in
fact, nost of us feel that we know absolutely, that sone
ultrafine particles do translocate to other organs and from
the blood, and, in fact, this has been known for nany, nmany
years, some of it going back to the radiati on work.

So, the point is not that this doesn’t happen. The
point is that the citations that were given to support that

fact do not support that fact well.

DR. HOPKE: Thanks, Joe. Fred?

DR. MLLER | have...go ahead, Roger
DR. MCCLELLAN: | agree with that. \at
is mssing in some of that is quantitation. | nean, the

enphasis is on the phenonenon occurring absent quantitative

consi der ati on.
DR.  MAUDERLY: Oh, | agree conpletely.
What we do not have are good quantitative data. In fact,

GQunter is probably closer than anyone in the world to

produci ng that now with some of his techniques.
DR. HOPKE: Fred?

DR. M LLER | just wanted to clarify on
the kinds of tables that Joe and Roger were referring to
bei ng added. As part of that, | was kind of pronpted by his
| ast coment there, and that has to do that in those tables,
different dosinetrics should be presented for the aninal
versus the human, and that puts into perspective sonme of the

different kinds of endpoints and how it nmay be nass or it nay
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be particle nunber or it may be nmss per unit area, and the
nodel s can generate these information, and it really does end
up being a function of particle size and getting dramatically

di fferent conparisons dependi ng upon what size.

So, | think those are the kinds of tables they were
referring to, but I want to nake it clear that it is nore
than just mass that | would hope that we would see and,

definitely, added tables. You did get the word. Right?

DR. HOPKE: Sverre? Ron?

MR VWHITE | don’t have a comment on the
chapter, but | do have a coment on a recommendation that |
t hought | heard, and | may have been m staken, which is that

there ought to be the addition of some research needs added

to the end of this chapter. Did | understand that correctly?
DR OBERDORSTER:  Yes.

MR VWH TE: | guess | would respectfully
di sagr ee. | really question whether this is the docunent to
i ncl ude research needs. | did find it in Chapter 8 as well
which | did review. | didn’t review Chapter 6. And | guess
my view is that that is not the purpose of the docunent, to
identify future research needs, and if it is, then it needs
to be very explicitly done throughout the entire docunent,
and it needs to be pulled together as a separate section. |If
it is not, then it ought to be taken out of the docunent and

not added.

DR HOPKE: | don” t think we should be
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putting research needs in here. | think we should be
sumari zing very well what we know and what we don’ t know so
that from this could easily be derived a research needs
docunent .

MR VH TE: That’s different from what |
t hought | heard.

DR.  HOPKE: And that, | think, is where
we want to go with this docunent, that it should be the state
of the science, and if there are deficiencies in the current
state of the science, those should be pointed out, but, then,
| et the next docunent translate those broader m ssing pieces
of the science into nore specified research needs.

MR WH TE: | nean, as we all know very
well, there is a whole other group that is |looking at the
whol e i ssue of PMresearch and needs and so on.

DR. HOPKE: And that is Mnday’ s neeting,
yes.

MR. WHI TE: That is Mnday’s neeti ng.

DR.  HOPKE: Geor ge? Petros? Ckay, do
you have questions?

DR.  GRANT: | think | understand pretty
clearly what has been suggested or recomended and pretty
much can take on doing them I ndeed, we will take note of
the research needs as we go along for putting in the research
needs docunent, but we will not be adding those into here, as

appropriate to what you just said.



U.S. Environmental Protection Agency - Clean Air Scientific Advisory Committee
Particulate Matter Review Panel #6102-2 7/19/02 Lee O

DR. HOPKE: Ckay. You know, this one has
still got some major holes in it. W need to hold off and
see later on whether we get sone of the things we have asked
for before.

Okay, Chapter 7. Fred?

DR. M LLER | have provided a nunber of
detail ed coments, and there are just a few areas that | want
to highlight, because | am sure that sonme of the other
reviewers will pick up different things.

One of the major things that | felt was m ssing was
a nore adequate treatnment of the cardiovascular area, and |
noticed that there were only two publications that were
passed the previous docunent in that particular section, and
| thought that that...l was particularly interested in the
comments from one of the external public comments that talked
about sonme of the cardiovascular effects not only in the
animal but in the hunan. That particular area, | think, is
going to gain nore attention, and to nme, it is not
sufficiently treated at the current tine.

| also felt that the organization of the summary
section, right now, it goes through pretty much by particle
type, and that nmay be appropriate, but | would like to see,
simlar to what | recommended for Chapter 6, that the points
that you are really relying on taking forward actually are
nore explicitly wapped up in a final section of that
summary.

For exanpl e, the study by EPA where the
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intratracheal installation of ROFA caused effects, and then

the inhal ati on exposures at 15 ng/m3, and they were seeing no
effects puts a ot of that into perspective and ought to be a
particul ar point that goes forward to the sunmmary in terns of
the rel ati onship between intratracheal and inhal ation.

So, there are just a nunber of places throughout
the chapter where particularly inportant observations are
made, and, yet, they don’t appear in the sunmary section, and
| could go through and list them but | think, when you read
it, you see. I mean, the Utah Valley study, for exanple,
where the parts about copper are brought out and the absence
and the washing off. There are a nunber of other studies
that kind of give you insight into what mght be potenti al
actors or actresses, and that is just not really carried
forward in the summary.

| think that there is nore balance in the current
version, but there is still a need to tighten up the
interpretation of sone of the studies, because there aren’
technical details presented for sonme of themthat would naybe
put a contrasting, and then I would go back to the aspect of
the dose part whereby there are a nunber of studies that
could actually be grouped together, because they form a
continuum of the different exposure |evels. If we then had
the information from Chapter 6, the reader would be able to
see that that...how they fit together

So, those are ny nmmjor coments. It is a very

difficult subject to try to bring together, and, personally,
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| am even nore in a quandary, given yesterday’ s results and
seeing, in terns of toxicology as opposed to being supplying
the biological plausibility, and I am seeing the epi den ol ogy
with sone of the issues energing and saying now we are down
to an even finer level of effect that we are detecting in
sone of these, they are still significant and so on, but how
can you expect some of the toxicology studies to show and to
denonstrat e.

So, part of that beconmes an aspect of plausibility,
but it also becomes an aspect of dose that | think is needed
as a translation from Chapter 6.

| will just leave it at that, but I wll also say
publicly 1 didn’t nean to beat you with you did hear about

putting the tables in, Les. That wasn’t called for

DR. HOPKE: Ckay. Joe?

DR. MAUDERLY: Well, let me pick up again
with the idea...and Fred has expressed it, but | really do
think it bears being understood well, and that is that a key

part of the utility of Chapter 7 is being able to put these
various effects in a context and understanding to what extent
we can wuse them to explain or wundergird sone of the
epi dem ol ogi cal effects. |In that sense, dose is inportant.
Now, assuming that we have laid the groundwork in
Chapter 6, there are still sonme exposures that are quoted in
Chapter 7 for which the exposure |level or dose is not given,

and those have to be oversights, because many of them have
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been corrected, but there are still sone holes there, and in
one case, | know they are listed but incorrect.

But | think, in ny Vview, one of the Kkey
deficiencies...and, again, | think it is easily renedied...is
when we are talking...l don’ t care whether we are talking
about the general category of cardiac effects or inflammatory
effects or whatever the effects mght be...l think it would
be very useful to point out in the chapter in that section
what the | owest dose or exposure that has revealed an effect
to date is.

My preference would be to go ahead and do sone
translation in ternms of human doses, but that nay be a
stretch, but if that is well done in Chapter 6, at |east the
reader can do that.

Now, this is not because, as was suggested
yesterday, that we need NOELs and LOELs, because the standard
isnt |ikely, although that would be an interesting thing to
have, the standard isn’t likely to be based no that. It is
not inportant for that reason, but it is inportant, again, to
understand the extent to which we think the |[|aboratory
findings at this point are or are not, you know, convincingly
supportive of the epidemology findings. So, that is why it
i's inportant.

Now, another point, a second point, is that, as has
been nentioned before, | think the chapter and the effort
suffers by the intentional avoidance of studies on source
em ssions such as engine em ssions and done so on the basis

of well, that is covered in sone other document.
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Wll, that is not the point. The point isn’
whether it is in a file somewhere. The point is, what is its
rel evance to the issue at hand? |In fact, that is where nost
of our information on copollutants lies at this particular
point. It is even stated in the docunment that we really have
l[ittle informati on on m xtures except for sone acid sulfates,
and that is, you know, that is a curious avoidance of the
fact that we have lots of information on m xtures.

Now, the extent to which it infornms what we are
seeing from epidemology is a second point, but, in fact, we
have a lot of information, but it has been avoi ded except in
certain cases where it suits the authors’ purpose like in the
case of the ajunment effect to invoke diesel particles. Well,
if it is inmportant there, it may be inportant in other areas,
too, and, in fact, that is an area where there is a paper
published in the last year which showed, in an inhalation
nodel, that over 80 percent of the effect of the whole
em ssion was conferred by the non-particle fractions.

Now, that is not confirmatory as to whether or not
particles are causal, but it is a very inportant piece of
i nformation.

A third point has to do with bioaerosols, and this
is another one that is a repeat point, and if there are
rationales for why these decisions have been nmade, it would
be interesting to hear them Bioaerosols is covered in this
chapter by talking about endotoxin as if that is the only

bi oaerosol there is, but if you read this chapter, that is
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the only one that is nentioned.

In fact, recently, | attended an indoor air
conference, and those people talk a |ot about bioaerosols,
and | never heard endotoxin nentioned. Now, the fact is they
have sonme different things to work with in indoor air, but
the fact also is that there are a ot of biological materials
associated with particles in the outdoor air, and to wite a
chapter and only nention endotoxin, | think, is doing a
di sservi ce.

The point is mnmade in the sumary part on
bi oaerosols, they are sort of dismssed based on the
docunent which stated that bioaerosols, quote, would not
account for the reported health effects. WlIl, the point is
not whether they would account for the health effects; t he
point is do they contribute to them

A lot has been nade of netals in the docunent, and
a lot of room is given in this chapter to netals in the
docunent, and | think that is appropriate, but in the summary
here, it says it cannot be assuned that netals are the
primary toxic component. Well, if that is our rationale,
t hen we shoul dn’t be wasting tinme tal king about netals.

The inportant thing is not is there a magic bullet;
the inportant thing is what conponents of PM could be
contributing to observed effects. And | would propose that
there is a large and growng part of the population wth
asthma and respiratory allergies that would be shocked to

|l earn that bi oaer osol s, i nhal ed bi oaer osol s, have no
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i nportance to health effects.

DR. HOPKE: Al right. Dr. Lipprmann?

DR, LIPPMANN. | would like to get to the
points not nentioned and perhaps to acknow edge that there
were major reductions in this chapter that we called for,
nmyself included, and that related to all that stuff on the
nmut agenesi s and carci nogenesis, and the rationale was we have
no evidence that anbient particulate matter is associated
wi th excess cancer.

Vell, it has changed since then. Hope, et al,
2002, provide evidence...some nay want to not...but peer
reviewed evidence that lung cancer is found in excess in
proportion to ambient fine particles.

So, | think you have to conme back and put something
in there. In ny view, this need not and should not nean the
restitution of nost of the discussion on nutagenesis and
hi gh- dose cancer exposure studies from the second draft
which | am sure you have and could reinsert...l am not
recommending that...but, rather, a selective discussion of
nmechani sms  of , for exanpl e, mtogenesis or just the
stinmulation of cell growth which can be a secondary cause for
t he expression of cancer, and particles nay play a role in
it, and thinking along those lines in the literature could be
di scussed.

But there should be sonething now, especially if
you are going to nmke anything out of excess lung cancer

being a consequence of anbient particle exposure. There
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needs to be sonmething in this chapter that at |east addresses
what we know about the toxicology that mght account for it
if it can.

So, all ny other witten comments are pretty much

editorial. It certainly is inproved over the previous draft.
DR HOPKE: Dr. Mdellan?

DR, MCCLELLAN: This is a volumnous
conpilation of research findings of the health effects of PM
in observational studies of human subjects and |aboratory
animal s exposed to PM under controlled exposure conditions.
Cenerally, the concentrations of PMare substantially greater
than found in the anbient air in the U S.

Al t hough the introductory paragraph introducing the
concept of various research approaches targeted to test
hypot heses, the concept of hypothesis testing is really |ost,
virtually lost, in the rest of the chapter.

It is curious that, at the end of the one
i ntroductory paragraph, the chapter authors noted it, the
chapter, may fail to adequately convey the extensive and
intricate |inkages anobng the cardiac, pulnonary, and nervous
systens, all of which may be involved individually and in
concert to represent the effects of exposure to PM

It sort of says how it is going to fail, and I
woul d have to say, unfortunately, they net what they said,
they failed to do it.

| urge that the chapter be revised, and | think it

coul d be shortened by just tightening things up and organi zed
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in a manner that nore clearly links the chapter to other
chapters in the CD and, ultinmately, the establishment of the
NAAQS for PM It would be useful for the chapter, after a
brief introductory paragraph, to include three brief sections
that link to the rest of the CD

The first of these sections mght relate what is
typically found in PM and, thus, forns the basis for the
hypot heses as to how PM nay produce health effects. Thi s
shoul d i nclude consideration of all of the mmjor constituents
such as carbonaceous material, sulfate, nitrates, and trace
netals, and a |linkage back to the dosinetry chapter.

The second potential section would briefly relate
the health effects found to be statistically associated with
increased PM as a basis for testing hypotheses related to how
PM m ght produce these effects.

And a third section really relates to the
approaches available for testing hypotheses, i.e., controlled
human exposure, |aboratory animal studies, and in vitro
appr oaches. For each approach, the strengths and weaknesses
really need to be rel at ed.

The chapter, that I|ast section, needs to really
describe the very substanti al challenge faced by the
experinmentalist trying to obtain data on hypot heses that rmnust
be linked, ultimtely, to statistical associations between
increased levels of PM and increased rates of adverse

out cones characterized on the order of 1 percent or less for

increase in effect per 10 Fg/ m3 in studying popul ations that
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are measured in hundreds of thousands of people or mllions
of peopl e over periods of years.

The rest of the chapter needs to be nore clearly
organi zed around those PM constituents of concern, the types
of adverse outcones, and the approaches used, the human
studies, laboratory aninmal studies, in vitro. What ever the
organi zation of the matrix of information, it should remain
clear in ternms of these three different kinds of approaches
or orientations, if you wll.

| have vacillated on the following point, but I
think it is an inportant one, and that is sone inclusion that
there is a serious deficiency in the present Chapter 7 in the
i nadequate coverage of chronic exposure studies previously
conducted in laboratory aninmals with particulate nmatter.

| suggest that the authors include a brief section
that...much of it built around, perhaps, one or nore sunmary
tables that reviews existing knowledge from chronic
i nhal ation studies conducted in |aboratory aninmals. One
group of studies are the multiple exposure |evel studies
conducted with vehicle exhaust |ike the diesel exhaust that
Joe has referred to. Sone of those studies, especially those
conducted by the Lovelace organization, evaluated a broad
range of responses from biochemcal indicators to life span
of popul ati ons.

In addition, there are a small group of chronic
i nhal ation studies conducted by the National Toxicology

Pr ogr am Al t hough nuch of the focus was on cancer as an
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endpoi nt, they do provide relevant infornmation with regard to
ot her endpoints and, in all cases, involve nultiple exposure
concentration, something that is mnmissing from many of the
studies that are cited in the chapter today.

A few of those...a few other studies nay be
identified by considering data bases such as those of N OSH
ACG H, and HESDR Now, it is recognized that these studies
that | have noted above generally involve pure conpounds and,
t hus, do not exactly mmc typical anbient PM but they were
selected for study, because they generally were viewed as
bei ng of concern from a toxicol ogi cal standpoint.

In addition, the studies typically started, which

is a potential criticism wth young, healthy animls and

foll owed them for, generally, two years or, in a few cases,
even | onger. Qoviously, near the end of life, that is no
| onger a young aninmal. They were, in fact, chronic exposures

of aged individual s.

A review of this substantial data base and placed
in perspective via the vehicle of the dosinetry chapter, |
t hink, does provide us sonme valuable insights in terns of
exposure, time, and health outconme responses and what one
sees in terns of anmbient PMin human popul ati ons.

Finally, the chapter requires a revised sumary
i nclusion section that nore clearly links it to the rest of
the CD and, especially, the epidemology chapter, the
dosi metry chapter, and the integrated synthesis. This night

be achi eved by reference to several tables that sunmarize the
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evidence as related to the points | raised above, that is,
constituents of PM adverse outcones, and the experinenta
systens used.

The total chapter, especially the sunmary and
conclusions, need, | think, to reflect a nore neutral tone in
describing evidence for PM and its specific constituents at
anbi ent concentrations and, that is, the extrapol ation of the
findings at these higher levels to anmbient concentrations
that have been observed to have associated statistical
increases in terms of adverse health effects. Again, | think
we can do that by linking the kinds of tables that were
called for in ternms of dosinetry chapter into this chapter

and then on to the integrative sumary.
DR. HOPKE: Ckay. GQunter?

DR. OBERDORSTER: Could I make a conmmrent
first, or question, Roger? \Wen you are referring to the
animal studies...and there are nunerous of those, long-term
i nhal ati on studies, chronic inhalation studies, and there are
al so carbon nonoxide studies, diesel studies, carbon black
studi es, nickel studies, and cadm um and so on, | mean, their
purpose, as you said, were to |ook at the endpoint cancer,
mai nly, so they focused solely on the respiratory tract. |Is
it really...and the doses, of course, the concentrations were

rat her high, the |lowest going down, | think, in Joe’ s studies

to 700 Fg/m® and others 1 nmg/nmd3. 350? Okay.

But can we really use those for the purpose of this
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docunent, environnental anbient particles? And we are
| ooki ng at nor e sophi sti cat ed endpoi nt s, i ncl udi ng

cardi ovascul ar system

DR. MCCLELLAN. Well, | think the answer,
obviously, as | referred to in nmy coments, is yes. | think

it is very informative that you can expose | aboratory aninals

to 350 Fg/m3 35 hours a week for up to 30 months and a
substanti al popul ation and not see significant adverse health
out comes.

In sone of those studies, there was detailed
pat hol ogy done. There were detail ed biochem cal studies. I
think what is remarkable is the findings in those.

They were exposure-response studies. There were

studi es above those at 3500 F g/ m3 and at 7000. Agai n, the
fact that animals could be exposed at those levels and there
was no detectable shortening of Ilife span in the highest
exposure | evel ani mal s, I think, provi des, agai n, a
per specti ve.

| think, when | reread the chapter and found that,
you know, we...it’'s like that is another world and we shoul dn’
t consider it here, to nme, is a serious shortcomng, and I
think those studies with both vehicle em ssions and studies
with other materials provide us sone very hel pful insights in
terms of the total picture of what is our understanding of

t he bi ol ogy and pat hobi ol ogy of inhaled particulate materi al.

DR M LLER Before you go, Cunter,
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t hough, | just would point out, too, though, that there are
studi es conducted by EPA of a chronic nature with anmmoni um
sul fate and anmonium bisulfate, and you saw in the sclera

cells in the deep part of the conducting airways a structural

renodeling. That was 500 Fg which, as | said, translated to

a 50 Fg/ m3 exposure in humans.

So, there are also other studies that don’ t involve
carcinogenesis that would add to the data base that Roger is
t al ki ng about .

DR. MCCLELLAN: Right, and it is not only
positive. I mean, | think we have to be even handed in
laying evidence on the table of both positive, quote,
findings and negative findings. W do have, | think, one...|I

believe the Heider, et al study is briefly nentioned in here,

but it is, you know, ng/nd.
DR MLLER Right.

DR. MCCLELLAN: But those studies give us
some insights that, | think, are absent today. It is like
they put their blinders on in terns of what they wanted to
review.

DR OBERDORSTER: No, | nean, | have
not hi ng agai nst citing those studies. The only question is
how detail ed do you want to review t hose.

DR. MCCLELLAN: Well, again, | think you

can do sone of it in a summary fashion. You may refer to
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details in terns of use of appendix tables, but these are
very inportant body of information, as they say, of the
bi ol ogy and pat hobi ol ogy of particles.

| would be happy to, you know, discuss further on
it. | just...

DR. OBERDORSTER I mean, nmuch of it has
al ready been said, so just a few comments here.

Agai n, of course, the issue of high doses which has
very nicely been addressed in the chapter here, at |east as
far as the studies concerned were described, but then, when
it cones to the section of potential nechanisns, it seens to
have been conpletely forgotten

The nechani sns are pointed out here based on these
hi gh-dose studies as if that wuld be happening under
environmental conditions as well. So, | think a bit nore
critical witing in the nechanisns, potential nechanisns,
section would be very useful here to really put sonme caveats
down here that this is a nechanismthat has been observed at
t hese high doses, and it may or may not be true for the |ow
doses as wel |.

And at the beginning on page 3, line 20, it stated
that high doses wusing aninmal inhalation and installation
studies are necessary and wthout really saying why they
woul d be necessary. The question, of course, is are they
real |l y meani ngful .

And one problem is that, nobst often, healthy

animals are used, and the epidem ol ogical events have been
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found in conprom sed humans. That, of course, poses a
difficulty in selecting or deciding or validating aninal
nodel s, because all what we are doing here is creating acute
ani mal nodel, whereas the human condition is a chronic one.

That makes it very, very difficult, and nmaybe these
difficulties could be pointed out here when discussing this
issue in that context.

In some of the tables, table 7-2, for exanple, that
deals with inhalation and installation studies...by the way,
| would suggest to divide those, make a separate table for
i nhal ati on and a separate one for installation studies.

And  then, t he particle sizes gi ven under
installation studies as well as on the inhalation studies, at
least in nmany cases, and the installation particle size is
al so given as MMAD, which | don't know what it means, probably
the particles when they were collected fromthe air when they
stayed on the filter, that was their size then, but when they
were instilled, they may be conpletely different.

On table 7-4, | have a bit of a problem here. For
nost of the studies here, again, | would not think of them as
bei ng anbient surrogate particles as is said in the title of
that table. The first study is an overload study which was

at very high concentration, and the next three studies are

actually all petrol studies which I also would not think as
surrogates for anbient particles, so | would not list those
her e.

Just a coment also on animal nodel or aninmal
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nodels in general. The nono-protaline nodel is being
descri bed here, at |east, not described, but the results are
listed here, and | think it mght be good to also have a
critical, brief description of that nodel in here.

This, again, is a very highly acute, induced nodel,
and | am not sure, although it causes pul nonary hypertension,
is it really relevant for the hunan situation. So, | think a
sentence or two about the validity for the human situation
woul d be hel pful here.

The in vitro studies, in general, | think it should
al so be pointed out when these studies were done that the
doses used here are really very high conpared to what really
you woul d expect the cells to see after an inhalation study.
Also, in particular, table 7-10 that deals with in vitro
studies, there is a colum of exposure techniques that are
listed throughout in vitro studies.

That could be taken out, and it would be nmuch nore

useful to have a colum in here what the dose per 106 cells,
for exanple, is. That woul d give you nmuch nore information

and conpare the studi es anong each ot her.

| think these are...l have many nore individual
points here that you wll get when you get ny witten
comment s.
DR. HOPKE: Ckay, thank you. Ckay,
Petros?

DR, KOUTRAKIS: Well, | think the chapter
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really does not highlight the mjor achievenent since
which | think is very inportant. It really goes through many
studies, and there is not the big link and the big picture,

and | think, to ny opinion, sonebody should really

communi cate, you know, what has been achieved since ‘ 96 was

t hat people can produce responses with | ower doses. W don’ t
have to blast the animals now. W are able to use |ower
doses to have a response.

There is better animals nodels based on the
epi dem ol ogi cal studies. They started from the bronchitis,
and now they go to M and, maybe in the future, diabetics.
So, there is a consistency between the epidem ol ogical and
t he toxicol ogi cal studies.

Also, there are nore sophisticated biologica
response net hods. The way they neasure now ECGC is better
than before, but now, you can do system c neasurenents,
chem cal neasurenents of system c response.

So, I think a lot of things have happened since the
| ast review, and | don’t think that sonebody gets that picture
by reading this.

Also, there is no Ilink between the different
out cones and what they nmean, if they nmean something. 1In the
Center’s report, for those who have read it, there is a kind
of an effort to link and trying to see if there is any
rel ati onship between different outcomes and give you the big
pi cture, especially for people Ilike nme who are not

toxi cologists. That is lacking fromthe chapter, and | think
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it is inportant.

Also, | think the nost inportant studies were | ost
in the shuffle. I think a lot of ROFA studies where there
are many other studies which mght not be relevant, and,
really, the nost inportant studies, where the chronic studies
or the concentrator studies or sone other human exposure
studies really were a small part of the big picture, and I
think that was not a good idea.

Al though the chapter has sections for different
types of particles, there is not a synthesis or a contrast of
the different nethods, you know, concentrators versus source
em ssions, source/biological versus different types. Rather
it just goes and says well, this nethod can do this, and this
nmet hod can do that, and there is not a critical synthesis.

| also found the organization very convol uted. I
am sure there is a better way to present the material. The
way it was presented, you had to read the sanme studi es about
five tinmes. You know, you had the studies when you did
different aninmal nodels, and you had the sanme studies when
you tal k about source types, the sanme studies when you talk
about source apportionnent and chem cal characterization,
and, really, you went on and on which | thought was kind of
not very clear.

So, | don’t knowif it is too late, but think about,
you know, how to organize the chapter so it is easier to
present information.

| think, overall, we mght not know the exact
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nmechani sms, we mght not know the exact particles that cause
these effects, but definitely, | think, although we have a
[imted nunber of studies, we get sone responses, | think,
and those data support the epi dem ol ogy.

And | think we are now to the point that
epi dem ol ogy might reach its limts, and we mght not Iike
it, and | think it is the toxicology working together wth
epi dem ol ogy which might tackle sone of the issues |like
confoundi ng, et cetera, and source types.

Again, this chapter does not really nake the links
wi th epidem ol ogy and exposure. It does not really give sone
interpretation of the epidem ol ogical studies. There were
some epi studies there, but | don't think there was so mnuch.

So, that is all |I have to say.

DR HOPKE: Ceorge? Ron? Jon?

DR, SAMET: After hearing so nuch about
the black art of epidemology, | am pleased to hear that

there is uncertainty in toxicology as well.

DR. HOPKE: Sverre?

DR, VEDAL: Yeah, just on a discordant
note, | found an aspect of the summary section actually quite
refreshing which is |I think it was appropriately qualified in
terms of the conclusions. | think they did address the
limtations that are present in the studies. | really like
t hat aspect of the sunmary.

Having said that, the summary could be helped, |
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think, by one main thing. It is ny opinion that, at this
stage, for better or for worse in toxicology, the primry
purpose is biological plausibility. Peopl e can argue with
that, but that is all right. Secondary purposes are
dose-response and nmechanisns, but the primary purpose is
bi ol ogi cal plausibility. | don’t think you have to apol ogi ze
for that.

Having said that, the summary gets bogged down in
the organi zation of having to go down the list of particle
types and | oses that primary purpose. You need to cut bait
on the issue as to whether you think biological plausibility
has been enhanced by the recent toxicologic findings. I
think they have, and you can nmeke a case for that, but |
think you should state it, and that is one way of providing a
| i nkage to the subsequent epi findings.

DR MLLER | personally don’t think that
the chapter needs to be reorganized. | think if some of the
things that were brought up here relative to the synthesis
and the |inkaging, wth the exception of adding sone aspects
on the chronic, that it mght suffice for what Petros is
bringing up by actually referring less to describing the
st udi es when you have al ready introduced them once.

But |I think the thing that is really mssing is the
ability to get the summary of it in perspective. So, |
guess, |, for one...and nmaybe | am too close to it...don’
feel that you need to scrap it and go to a totally different

or gani zat i on.
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On the other hand, the three paragraphs are kind of
twi sted that Roger brought, putting it into perspective of
the risk assessnment and the nethods and so forth. That would
be good introductory material to kind of put the thing in
per specti ve.

So, | think sone balance or mxture of all the

comments you have received fromus is sonething you can sort

out and naybe cone back with. | actually woul dn’ t endorse

scrapping it all and starting from ground zero.

DR. HOPKE: Rich? Jane? Allan? Warren?
Al | right, well, this has been, again...do you have

gquestions?

DR.  GRANT: No, not questions. | would
just note one thing. Going back to examning different
i ndi vidual conmponents or whatever and having, you Kknow,
information on them of course, that was part of a tack we
took back in the ‘ 96 docunent at the start and had quite a
| engthy...once you go down that track, you can end up wth
quite a lengthy additional amount of material that you end up
putting in. Utimately, at the advice...the commttee took
it out of the ‘ 96 docunment, this treatnent, you know, of
different netals and so forth.
So, you know, we are going to take a |ook at what
has been suggested here and see what mght be done. I
suspect, to the extent to which we are putting in some things

along that Iline, that, you know, it my well be that
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substantial amounts go in appendices and then key points are
brought out, you know, into the chapter, but the commttee
has to understand and recognize now that this may result in a
significant |engthening of that chapter, you know, if we go
down t hat track to do nmuch of , you know, a
conponent - by- conponent . . .

DR. HOPKE: I think the key is to be
| ooki ng at, you know, what have we |earned over the last five
or six years in terns of nechanism and node of action and
where the action is and are sone of those single conponent
studies, then, relevant to our understanding of what is going
on, and to the extent they are, they help build the bridge.

DR. CGRANT: Yeah, we’ll have a look at it
and, you know, make efforts in that direction. Again, |’ I
repeat, the commttee just has to realize what that nay nean
in terms of length and the anount of material that gets added

in and, yeah, we’ll have to figure out howto put it.
DR. HOPKE: Al right. Joe?

DR. MAUDERLY: Wth respect to, you know,
the amount of material and what has to be done, | just want
to endorse the concept that Fred advanced. This is a better
chapter than it was last tine. It is not a really bad
chapter.

There are sone things that need to be done, and
they are inportant things, but | don’ t see that as either

terribly difficult or requiring a great deal of extra |ength,
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but then, | am an eternal optimst. That is what keeps ne

com ng to these neetings.

DR  HOPKE: So, you are signing up for
20097

Okay, well, thanks very nuch. | think this has
been a very productive session. You know, | think we have
as | say, we have |ooked at where we are going to go at this
state. Let ne try and recapitulate where | think we are, and
then you can tell me what really is happening.

| mean, again, the question is what to do wth
Chapter 0. I mean, part of the problem with Chapter 9 is
that, you know, as we have all talked about, there isn’ t
adequate flowing from the sumaries at the ends of each
chapter to build to Chapter 9. In fact, in the case of one
chapter, there is no flow fromthe chapter into Chapter 9.

So, you know, | think that, again, it is useful to
provi de your conments, but it seens like we still have a |ot
of work to do on Chapter 9, because the individual chapter
summaries are still in need of significant work in virtually
all of the chapters. So, you know, one of the key conponents
of getting this together is going to be getting concordance
bet ween those chapter summaries and the flow in Chapter 9.

Now, you know, Chapter 9 has...you know, and I
t hi nk, again, providing our coments, individual comrents, to
it, but the tone of Chapter 9 really is a little hard to
judge where it is until we see, | think, alittle bit nore as

to what shakes out with Chapter 8.

an



U.S. Environmental Protection Agency - Clean Air Scientific Advisory Committee
Particulate Matter Review Panel #6102-2 7/19/02 Lee O

So, | amnot sure that it is tremendously val uable
for us to spend a lot of time working on that. You know,

think if we cone back...you know, at this point, we have,

basically, 4, 5 6, and 7 for which there is still sone
nodest anount of work. 2 and 3 need so work, so that |
think, you know, we still are going to be able to bank out

t hose chapters pretty quick

That will give us a good chunk of tinme next tine to
work on 8 at the point where we are going to have to take
what we have in terns of our understanding of the epi and
fold that into 9, and that al so gives, then, Les and his team

a chance to rework the summaries and try and build sone of

t hat concordance which, | think, is one of the things that we
will all go around the table and say is needed.
So, you know, | think that...sure.
DR M LLER | don’t disagree at all wth
what you are saying, but I was wondering if the conmttee
could...is in agreenent to say the structure of what is there

is what we woul d expect to see as opposed to if we got it and
say oh, no, we think it should be organized differently. I
am not saying the content, but, you know, is that sonething
that we could do that would help ensure that while the
subsections, you know, and the material going in it, that do
we have a basic agreenent that what they have laid out here
structurally is the way we would like to see integrative
synt hesi s?

DR. HOPKE: Warr en?
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DR. VH TE: |s the absence of Chapter 4
in the Chapter 9 intentional?

DR.  GRANT: | sort of hit a point where,
in trying to draw together under some very short tine
frames...l will just note we |ost about four nonths of work
on this docunment to the Wirld Trade Center events, and that
is partly consequences as far as nyself and other staff
nmenbers helping to work together with other coll eagues from
EPA on it, also sonme of our consultants, |ike from NYU and so
forth, getting drawn in, so that there was a lot of tine
that, you know, quite unexpectedly but, obviously, had to be
taken out and devoted to that, dealing with the Wrld Trade
Cent er thing.

And then, coming back and starting to get sone
i nput that we didn’t have for a nunber of nonths, in trying to
nmove this along, we were really sort of running out of tine,
in a sense, to go ahead and try to bring this on out. W hit
a point where the basic structure, if you follow, you know,
the NRC framework and the set of questions or those types of
guestions which was ainmed nore at the health side, you know,
and | think George Taylor, you know, appropriately noted, in
a sense, that that was the main thrust.

So, we sort of hit a point. Very difficult to see
how qui ckly you are able to draw in and bring into play sone
of the things from Chapter 4 into 9 in that structure. I
think there are some things that in the discussion even here

probably are going to help us to sonme extent. Sonme of the
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points that Allan Legge made earlier on the chronic inpact,
for exanple, on biological systens, the ecosystem side of
t hi ngs, certain anal ogi es, perhaps, to be taken into account.

That is not to say at all that there are not also
di fferences, but we believe, indeed, acute exposure effects
on the human health side are extrenely inportant here, but,
in addition, there are sone anal ogi es.

So, there may be ways that we can bring in sone of
the stuff from..indeed, from Chapter 4 into Chapter 9 as far
as an overall, you know, integrative synthesis. W wll have
to be thinking through and be creative, perhaps, about just
exactly how one approaches to fit in the overall flow that we
now propose to set up, and that is sort of in line of the
guestion and so forth or addressing issues of the type laid
out in topics 1 through 10, for exanple, com ng fromthe NRC

report. You know, we can see what we can do.
DR VWH TE: The NRC report is clearly
f ocused on heal th.

DR. GRANT: Yes.

DR. HOPKE: wel |, are there...yeah
Petros?

DR,  KOUTRAKI S: | have a question in
here. Sonebody else mght help nme. |Is the integrative...is

the synthesis a catalog of headlines or highlights of the
review, or is it sonething that has to be concise and really

address specific questions across disciplines? Because the
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way | saw it, it was just a catalog, but | am not sure what
is the definition of synthesis for a Criteria Document.

DR HOPKE: Well, | nean, that is why
t here IS a probl em with t he current sunmary
chapters...chapter summaries. The current chapter summaries
are recapitulations. They are not syntheses of what we know
and what we don’t know.

| mean, the idea of having this docunent s,
ultimately, to have a clear description of the science as it
currently is, including what we know and what we don
understand, and if we work a little less at recapitulation
and a little nore at really review and real synthesis in
those chapter summaries, then we can nove to a synthesis
chapter which really gives us a better feeling of where we
are, you know, what are the relationships between sources,
anbi ent concentrations, exposure in the ecosystens and
people, effects on both of those systens as informed by
dosi metry t oxi col ogy and i nfornmed by exposure and
epi deni ol ogy.

Now, you have got a, you know, still follow ng
along with the basic risk paradigm you have got a flow where
you conme away with, you know, a set of bottom lines that, |
t hi nk, provides nuch nore use to the reader in ternms of what
we know about the science of airborne particulate matter and

its adverse ecol ogical and health effects.

DR KOUTRAKI S: In that case, | agree

with you that that should be, but | am not sure if the
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exi sting docunent really provides that.
DR. HOPKE: | don’t think it does.
DR KOQUTRAKI S: Ckay.

DR.  HOPKE: But that, you know, | think
we can, by providing these kinds of comments today and nore
detailed witten comments, we can help to focus themin those
kinds of directions, but | think the key starting point is
t hose chapter sunmaries, because, you know, if we can start
to nove so that those chapter summaries are mnuch nore
informative than they currently are, then | think we have
made a big step forward in naking it mnuch easier to put
t oget her the summary chapter.

Mort ?

DR. LI PPMANN: It is inpossible to scan
this at this point and talk about what is not there, but,
clearly, there is a lack of explicit address for two m xing
issues. One is the coarse particles. EPA has to address it,

because it has to consider whether it should establish a
coarse particle standard. It can’” t use PMyg anynore in

st andard, and, admttedly, there is far too little
information to conme to sone really firmjudgnents.

But | think, as you rewite Chapter 9, if nothing
el se, at each point, you say we know very little, we w sh we
knew nore, but this is the state of know edge so that the
people witing the staff paper can deal wth that issue,

having your authoritative statenment of what we know and what
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we don’t.

Li kewi se, we know nuch I|ess about the relevant
dosinmetry toxicology and other aspects and exposure related
to the annual nortality and its consequences for the annual
st andar d. So, in witing Chapter 9, again, | urge you to
summari ze and synthesize what we do know, and there is
considerably nore than about coarse particles, and coarse
particles do not seemto be associated with nortality either
in the annual or the time-series, but to at least explicitly
address the issue of setting the annual standard based on
fine particle effects on nortality and anything else it is
af fecting.

So, you have got this richness of information that
we traditionally |ooked at, but there also needs to be a
specific recognition of the paucity of information on sone

key issues that OAQPS will have to face.

DR. HOPKE: Ron?

MR VHTE: Well, I think Chapter 9 right
now, in terns of the structure, they took the advice of the
committee and formatted it according to the risk paradigm
fromthe NRC report. | still think it is...and nmaybe this is
what you were saying about the summaries from the chapters,

but it is essentially, in a lot of cases, just reiterating

what is in some of the earlier chapters. It really doesn’
pull it together, | think, the way we are expecting it to
and, | suspect, maybe the Agency would like to do, given nore

time to work on it.
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| think it would be, | think, helpful for all of us
to offer some suggestions on how they can do that, and
whet her that nmeans posing sonme additional questions that they
ought to be responding to beyond just the specific risk
assessnent paradi gm questions that are in the NRC report or
giving them sone other way of pulling these things together,
| think this just doesn’t do it.

| mean, this just really is getting the sanme tables
and studies, and it is not what I think we need. In fact, it
is probably a lot longer than it needs to be in terns of
trying to pull together an integrative synthesis of the
information that is in this extrenely |ong docunent, and |
think a lot of folks around this table are concerned about
the length of this docunent and how much is in it and why
does it have to be this |ong.

Well, you know, it may need to be as long as it is
for a lot of reasons in ternms of making sure you have all the
science in there and covering your bases on that, but,
certainly, this chapter ought to be, you know, where you are
really pulling everything together in a very concise way,
addressing the key questions, and not feeling |ike you have

to recapitulate all that information.

DR. HOPKE: Absolutely. | whol eheartedly
agree. So, | think the key is for those who have suggestions
to, again, get them together with your individual chapter
assignnents, and let’s get these all to Bob and nme by July

29th. | know that is a tight deadline, but we really want to
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keep this process noving.

Now, at the sane time, over the next two weeks, Les
and his crew will be |ooking hard at trying to prioritize the
studies, get us together a ganme plan of what his top picks
are in ternms of the studies they would |like to see reanal yzed
and included, get sonme idea from those investigators, to the
extent possible, for reanalysis of the key studies, what they
are going to do in terns of having a workshop and when that
would be, what their suggestions are wth regards to a
uni form revi ew process by which we could judge the reanal yzed
studies, and get that to us, as | say, in about two weeks.

VWhat we will do, then, is distribute it and ask you
to start sending your conments in as soon as you get that so
that they can start to see what we think about those ideas.
VWhat we will try and do, then, is to plan a tel econference
for the |last week of August, because we have to have a 30-day
magi ¢ Feder al Regi st er notice in order to have a
tel econference, and, since in the third week of August, | am
going to be in Christ Church, New Zealand, it doesn’ t work

until we get to the fourth week.
SPEAKER: That’s your probl em

DR HOPKE: Yeah, that’ S ny problem

kay, anyway, that way, you know, we can |ook...you know, we

wi |l have been feeding back our ideas to Les fromthe tine we
get them W can cone together as a group, develop a
consensus. |If there are sonme manipul ati ons of things, we can

suggest those, try and work together to conme up with a final
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game pl an.

| would, at the sane time, hope that | would have
the summary of this nmeeting together, roughly, a week after
the 29th, sonmewhere around the 5th or 6th of August, which we
would circulate to you for your conments and which we could
potentially approve at that same tel econference.

DR LI PPMANN: Questi on. Should we be

sendi ng our further comments to Bob Flaak or to Les Grant or
to both?

DR. HOPKE: To Bob.

MR.  FLAAK Forward them to ne with a
copy to Phil, and I will forward themto Les. That way, they
are a part of the record.

DR LIPPMANN. That is what | thought. |
think Phil mght have unintendedly said that Les should get
our coments.

DR HOPKE: Only on the plan. I n other
words, what we would like to do is to start sone infornal

feedback to Les after the gane plan conmes out.

Yeah?
DR.  GRANT: | think what Mrt neans is
your comments on these chapters, Mrt, into Bob, and in the
meantinme, we wll also be sending out our thinking about

prioritization of the studies and the approach for a workshop
or whatever to begin...you know, send out by emil or

what ever to begin getting sone ideas back, feedback, and then
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the conference call that Phil nentioned.

DR.  HOPKE: And, hopefully, by then, we

wi Il have sone approximate tinme |ines. Qovi ously, Bob and
Zisa will be getting in touch with you with regards to your
availability later in the year, because we wll, obviously,

need to have a neeting sonewhere, and ny guess woul d be that
probl em January is where we would be looking at as a likely
date, but, you know, until we see a little bit nore the lay
of the land, it is not quite clear how we, you know, can be
maki ng final judgments.

But | think we conme away wth two chapters
essentially finished. W have got four chapters that are in
pretty good shape that need, you know, sone fix-up, clean-up
stuff and we would like to see again but we are not going to
t ake enornous anmounts of tine to go through, and then we can
put our full attention onto 8 and 9 and executive sunmary and
pull this together in the next neeting.

Now, also in the fall, we wll have the outline of
where we are going to go with developing the ozone Criteria
Docunent, so, sone of you will...you know, the CASAC nenbers
for sure and, potentially, some of the other people wll
potentially wind up on the ozone panel, because you are
mul ti -tal ent ed. So, we wll have, again, a teleconference
somewhere down the Iine to go over that and start |ooking at
the tinme lines for pulling that together.

At this point, let’s ask Karen if she can give us,

then, sone idea as to where we are going with risk assessnent
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staff papers and the other side of the process.

VR. FLAAK: Kar en, pl ease identify

yourself for the record.
M5. MARTIN. Karen Martin of QAQPS.
DR. HOPKE: Ckay, a little closer.
M5. MARTIN: Is that better?

DR. HOPKE: Yes.

MB. MARTI N: | can give you a very short
update on where we are, and | doubt that anything I wll say
will be a surprise to you. In the very near term we wll

work with Les on the gane plan to try to bring as nuch focus
on priorities nost directly relevant to the review of the
standard, as you all discussed earlier.

We are continuing to work on air quality analyses
to try to bring air quality information as up to date as
appropriate and working in conjunction with Joe Pinto and
others in regard to that.

W are continuing to work on the risk assessnent
that we have discussed with you all on the nethodol ogy for
t he assessnent. Clearly, we are not going to get ahead of
the Criteria Docunent. W are not going to get ahead of
dealing with outstanding issues on epi studies to actually
nmove forward to do the quantitative aspects of the risk
assessnent, but we did have consultations with you wth
regard to nethodology with regard not only to the aspects of

the assessnment that deal wth fine particles but also
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broadening that to | ooking at coarse particles or PMjp, as we

di scussed with you wearlier, and we wll continue to
incorporate that input into the nethodol ogy, but, as | said,
we are not going to get out ahead in doing quantitative
assessnents until we are nore confortable with where we stand
with regard to what epidemology results we really want to
use to feed the quantitative assessnent.

Neither are we going to go beyond where we can in
termse of other aspects of the staff paper until we can
appropriately link that to revisions yet to be nade in the
Criteria Docunent.

So, | have no schedule to offer. Qur schedule wll
foll ow the devel opment of the game plan and schedul e rel ated
to the Criteria Docunent.

DR. HOPKE: M ght | suggest that, you
know, one of the things that probably could be useful is when
the dust has started to settle a bit nore on the questions of
these epi studies and you feel, you know...because, normally,
you have started on the risk assessnment before the CD is
cl osed. It mght be wuseful to again think about a
tel econference to just, you know, again, talk about...see
where we are in terns of the reanalysis and what these
studies are and, again, just review what studies are going to
be used and how they are going to be used and how, you know,
you got to the point where these are the sensible things to

put into the risk assessnent.
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MS. MARTI N I would agree that would be
a reasonable forum follow ng along the tel econference we had

earlier this year to address sone of those issues.

DR. LIPPMANN. | can certainly understand
the reluctance and, in fact, the necessity of waiting for the
resolution of the time-series data before doing any risk
anal ysis, but | thought I...at |east, the nessage | got from
this nmeeting was that there was no call for or need to wait
on the annual nortality risk assessnent, because we have not
asked for any changes in the treatnment of that in the
Criteria Docunent.

That, clearly, is one of the nmjor conmponents you
have to deal with in terns of your risk assessnent. Are you
waiting to start that also?

MS. MARTI N No, we are not waiting to
start that. That is one aspect of the assessnent, and that
wor k, the nmethodol ogy for that, had been well along on that
with regard to the fine particles. So, that is...that is a
reasonably straightforward piece to continue to carry out,
but it is just one piece of the broader assessnent.

DR LI PPMANN: But since it is such a
maj or piece affecting the annual standard which, we all know,
is really the controlling standard in nost parts of the
country, | would think that when this commttee neets again,
you could brief the commttee on how that aspect of the risk

assessnment is com ng al ong.
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M5. MARTI N: W will see where we are on

that in relation to the timng of the upcom ng neetings.
DR HOPKE: Roger?

DR, MCCLELLAN: Somewhere along as this
noves along, | personally think it would be very useful if
you and your staff were to lay out for wus, absent the
guantitative information at hand, whether, in essence, the
deci sion structure that you propose to use in the staff paper
addressing, basically, how you use that information to arrive
at your decisions, in a broader sense, how |low is | ow enough,
and | think if we probably were to poll people around the
table, certainly as | have talked with them individually,
sonme individuals feel it is very clear how you arrived at
decisions in terms of the previous staff paper in ternms of
your ranges and then how you noved from those ranges to
actual specific nunerical values you selected. Q her
individuals say that was kind of a black box nysterious
process to them

But I think we are now in a position where it is
going to be very inportant to lay that out, that rationale of
the decision structure, and it seens to ne that perhaps you

coul d expose the conmittee to those, your thoughts on that,

i n advance of actually having analyses in hand. 1In fact, the
di scussion mght even be better, mght be richer, if you
will, wthout having it contamnated, if you wll, by

specific nunber setting in front of us. That is ny personal
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Vi ew.

MS.  MARTI N: To add to what you are
saying, we certainly nade every effort to spell out in the
|ast staff paper and in the rationale for setting the
standards to try to be as clear as possible about exactly
what the thinking was that fed into it. There was certainly
no desire to present a black box, and we did make every
effort to be very clear.

| would just reflect for a nonent on the purpose of
the staff paper, and the staff paper is not a decision
docunent . It doesn’” t lay out the reasoning for the final
st andar d. What its purpose is is to lay out a range of
alternatives reflecting the science as we understand it as
well as the range of differing views about how one should
interpret that science in the context of setting standards.
And that range  of al ternatives and  what di fferent
alternatives inply in terns of how they interpret and weigh
differently the elements of the science that cones to us,
that is the purpose of a staff paper.

So, the staff paper, | cannot articulate a decision
framework in the context of the staff paper, because the
staff paper isn't the place where we really reach a decision
about the standard.

DR.  MCCLELLAN: No, no, what you have
just explained to ne as the purpose does have a decision
structure around it. It stops short of what your final

decision is, clearly.
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You know, | would also...let nme just go on and say
| think last time, the CASAC was rem ss in not exercising its
option to actually comrent on the proposed standard. | would
hope, this tinme around, that CASAC would afford itself that
opportunity.

| think perhaps the wuse of the word decision
anal ysis structure is what is putting you off, | sense, but
ultimately, | think that it is going to be increasingly
inmportant to be able to...for people to clearly see how one
arrives at the standard and start getting the conmttee
famliar with that, including an aspect that rarely gets any
real discussion in terns of the group, and that is the
statistical formof the standard.

So, | think there is sone work you could do in
terms of educating CASAC on that that is going to nmake it
easier for the CASAC panel to cone to closure on the staff
position paper and will have put themin a better position to
revi ew t hat next piece of the puzzle.

Just a comment for your consideration.

DR. HOPKE: Basically, it nay be good, in
sort of a short docunent, to lay out how you nmap the science
that is in the CD onto the policy questions that need to be
answered and how you then start to pull those things together
to conme up with alternatives and, you know, potential ranges
of standards, et cetera. In other words, a bit nore of how
the rationale and the process works in terns of seeing how

you nove froma to b to c
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O her questions or coments at this point?

(No response.)

DR.  HOPKE: Well, | would like to thank
everybody for a lot of really good, hard work. | think this
has been a very fruitful nmeeting. | think we have nmade sone

good progress with sone difficult problenms to deal wth. I
appreciate everybody’ s patience and good cooperation in

getting this done. It really worked well. Thank you.

(WHEREUPON, the Meeting was adjourned at 1:53 p.m)

CAPTION

The Meeting in the matter, on the date, and at the time and

place set out on the title page hereof.

It was requested that the Meeting be taken by the reporter

and that the same be reduced to typewritten form.





