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PROCEEDI NGS

DR ALEXEEFF: | would like to get underway
and wel cone you all here. M nane is George Al exeeff.
| " m deputy director for Scientific Affairs of the
Ofice of Environnental Health Hazard Assessnent. And
we, wWith the Air Resources Board, have prepared this
report and the recommendati ons are fromour office.

And | want to thank all of the -- I'Il step
over here -- thank all of the nenbers of the Peer
Review Comm ttee that has been assenbl ed, sort of our
Air Quality Advisory Commttee Plus. And about 15
nmont hs ago or so we net here and di scussed the
privatization process for a Children's Health Bil
that was passed with regards to air pollution and air
toxics, and we prioritized particulate matter into
tier one. And I'mvery pleased that 15 nonths |ater
we actually have a report to the Peer Review on
particul ate matter.

And | think that we're | ooking forward to
your comrents on this docunent to inprove it, and to
get any advice you have on the recomendati on that
we're attesting to the Air Resources Board for
particul ate matter standards.

So, with that, 1'lIl go ahead and pass it over

to Richard Bode with the Air Resources Board.
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CH EF BODE: Thanks, Ceor ge.

Good norning, Dr. Kleinman and nmenbers of the
Air Quality Advisory Commttee. Actually, | can say,
the m crophones we have here the court reporter tells
me are actually for his recording, they don't really
anplify our sound. We'Ill try our own voices this
nmorning and if we have any probl ens and we want
anplification, we can ask the hotel to do that.

UNI DENTI FI ED SPEAKER: Richard, it is hard to
hear al ready.

CH EF BODE: 1Is it? That's a bad sign.

UNI DENTI FI ED SPEAKER:  You'd better act now.

CH EF BODE: Sue, maybe we ought to | ook into
getting sone anplification.

M5. WYMAN:  Ckay.

CH EF BODE: Part of nmy problemis |I'm
talking to the Commttee and so ny voice isn't going
backwards too, so I'll try and speak a little | ouder
until we get sonme anplification in here.

Basically, | wanted to start off by saying
that this commttee has a | ongstandi ng history of
providing scientific review and advice to both the Air
Resources Board, the Ofice of Environnental Health
Hazard Assessnent, and before that, the Departnent of

Heal th Services, that today's neeting actually takes
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special promnence for this commttee since changes in
state |l aw have now required that the California

Envi ronnental Protection Agencies, when they're making
changes to either regulatory actions or policies that
they actually -- regulatory actions -- that their
scientific justifications for those actions go under a
scientific peer review And that conmttee is to be
appointed by the president's office of the University
of California.

So this commttee that's neeting here today
was specifically appointed to review the draft
docunent that's before you today. This docunment was
prepared jointly by the Air Resources Board and the
O fice of Environnmental Health Hazard Assessnment, and
contains our draft recommendations. And I'll stand --

UNI DENTI FI ED SPEAKER: Stand in the front.

CH EF BODE: As long as | don't have to

dance.
[ Laught er ]
CH EF BODE: 1've got to nake sure the court
reporter can still hear ne.

So basically, before you is our draft, draft
joint report which contains our draft reconmendations
for nodifying and actually revising the California air

quality standards for particulate matter and sul f ates.
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| want to thank you, as George al ready has,
for taking time out of your already busy professional
lives and giving us your advice in reviewing this
docunent, and we | ook forward to the discussions that
we have today.

Just to kind of begin, I thought what we'd do
is -- what | thought 1'd actually dois I'd actually
all ow the Advisory Conmmittee to maybe introduce
t hemsel ves, starting with Dr. Kl einman. Kind of
i ntroduce yoursel ves, your specialty and maybe your
affiliation for everyone in the room

CHAI RVAN KLEI NVAN:  |1'm M chael Kl ei nman and
| serve as the chair on the Air Quality Advisory
Commttee. |'ma professor at the University of
California at Irvine in the departnment of conmunity
and environnmental medicine. And ny primary research
isin the field of inhalation toxicol ogy.

| also want to introduce, to ny right,

Dr. George Thurston, who is here as an advisor to
CEHHA and to ARB, and, although he's sitting at this
table, that's only because there was no chair next to
Bart.

PROFESSOR THURSTON: | wanted to sit next to
Bart, really.

[ Laught er ]
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CHAI RVAN KLEI NMAN:  So, George, why don't you
i ntroduce yourself and we'll go around the table.

PROFESSOR THURSTON: Yeah. Again, nmy nanme is
George Thurston. 1'mon the faculty at the NYU School
of Medicine and |I'm associ ate professor there, and |
do research into the health effects of air pollution
there. And, as was stated, I'mhere in, you know, an
advi sory capacity to the Ofice of Environnmental
Heal t h Hazard Assessnent.

PROFESSOR SHEPPARD: |'m Dean Sheppard. |'m
a professor of nedicine at University of California,
San Franci sco where | direct the Lung Bi ol ogy Research
Center and the UCSF Sandl er Center for Basic Research
in Ast hma.

PROFESSOR SHERVAN: |'m M chael Sherman. [|I'm
a professor of pediatrics at UC, Davis. |'mthe chief
of neonatology at that institution, and ny field of
research is pul nonary i mmunobi ol ogy.

DR. BALMES: |'mDr. John Balnes. [|I'ma
prof essor of medicine at University of California, San
Francisco. | have a | aboratory in the Lung Bi ol ogy
Center where Dean is the director where | do
control |l ed human exposure studies of air pollutants,
| ooking at respiratory health effects. And I also

col | aborate on several other epidem ol ogic studies
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with Dr. Tager, whomyou'll hear about in a second.
PROFESSOR FRI EDLANDER: 1" m Shel don
Friedlander. 1'ma professor of chem cal engineering
at UCLA, and I'mthe director of the aerosol
technol ogy | aboratory. Aerosol is the small particles
in gases, so that is ny research interest. | was the
first chair of EPA's Cean Air Scientific Advisory
Comm ttee, which established the early federal
standards for particulate matter.
PROFESSOR CROPP:  I'mCGerry Cropp, |I'm
prof essor eneritus of clinical pediatrics at the
University of California, San Francisco. | just
stepped down as the chief of the pediatric pul nonary
group at UCSF, and I"'malso the editor-in-chief of a
journal called Pediatric Pul nonol ogy, which devotes
itself to all aspects of lung health in children
PROFESSOR TAGER: |I'mlra Tager. |I'ma
prof essor of epidem ology at the School of Public
Health at UC, Berkeley, and ny research interests are
primarily epidem ol ogic studies of the health effects
of the environnent on the human lung, particularly in
chil dren.
PROFESSOR SI QUTAS: |'m Costas Sioutas. |'m
an associ ate professor at the departnent of civil

envi ronmental engineering at the University of
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Southern California. |'malso the deputy director of
the Southern California Particulate Matter Center and
Supersite, a very large research center that we do
everyt hing from exposure neasurenents to epi dem ol ogy
to toxicology. M specific field of expertise is
particles, aerosols and devel opnent of nonitoring
t echnol ogi es or technol ogi es that now sone of ny
col |l eagues in this roomare using to expose aninmals or
humans to determ ne health effects of particul ate
matter.

DR. SHERWN. |'m Russell Sherwin at the
Uni versity of Southern California, departnent of
pat hol ogy. My special area is environnmental |ung
pat hol ogy. | deal with nostly humans, though we do
have experinmental progranms as well.

CH EF BODE: Great. Thank you very much

CHAI RVAN KLEI NMAN:  Thank you. Before we
turn the floor over to Richard Bode, | wanted to
mention that we're going to have a m nor nodification
of the agenda. 1've asked Bart Gstro to -- if you'l
notice, at 10:50 there will be a discussion of health
effects, and what |'ve asked is that we hold off on
t he recommendations until the second on nonitoring
met hods is presented, and then to present the

recommendations and the way in which the
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recommendati ons were arrived at at the end so we have

a total picture.

So, with that I'll turn it over to you
Ri chard.

CH EF BODE: (kay, thank you. 1'd also |ike
to introduce Sue Wnan. |If you' ve got any questions,

anything with the room Sue put together all of the
| ogistics for this neeting, and thank you, Sue, for
doi ng that.

M5. WYMAN:  You're wel cone. W have two mcs
runni ng as we speak, so there shouldn't be a problem
as well as unfortunately, for those of you who haven't
heard, this hotel decided to refurbish all wonmen's
bat hroons at the sane tine.

[ Laught er ]

M5. WYMAN.  For us of the femal e persuasion,
we have to either run downstairs, or | have two keys
to two hotel roons. And what | did, instead of
everybody wal king up here so that everybody knows you
have to use the bathroom | put themon the chair by
the door, as well as, gentlenen, if you don't want to
go downstairs either -- Apparently, this floor doesn't
have a bathroom -- you can use a hotel roomas well.
It's basically just down and around the corner in a

hotel room
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The only condition is that if you' re m ssing
nore than ten mnutes, |'mconmng after you, because
you' re probably taking a nap or you decided to watch
TV or sonething --

[ Laught er ]

CH EF BODE: Good. |I'mglad you introduced
that, 1'd hate to offend anyone, so --

Just sone sinple logistics too, for the
comm ttee nenbers, in your packets we put the basic
commttee roster, the agenda, executive summary to the
report. Also, for the public outside, we' ve got those
materials on the table outside. So if you didn't get
a copy, feel free to grab one.

W' ve al so got copies of reports out there.
If we run out of copies, you mght either | eave Sue a
copy of your business card and we'll mail you a copy
when we get back, we'll nake sone nore of those, and
we' ve al so got copies of the technical support
docunent, the appendices. And actually, we didn't
bring any copies of those, we didn't get them back
fromreproduction. So if you want copies of those,
agai n, | eave Sue your business card and we'll nmai
those off to you.

We have two sign-up sheets outside, and |I'd

ask everybody to sign in on the attendance sheet,

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






10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

12
pl ease sign in. W have also got a sign-in for those
wi shing to nake oral comments in the conmttee
tonorrow norning, and please sign in to that. Wat
we'll do is pick that up at the end of the day today
and make it available to the chairman, and we'll be
using that to decide how to divide up the speaking
tine.

Basically, that public coment period,
according to the chairman's wishes, is really to
sunmari ze witten comrents that have been submtted,
rather than presenting original argunents so that we
have enough tine for everyone really to nake an oral
presentation if they wi sh to.

One last thing: W do have a court reporter,
and the m crophones, like | said, are for the court
reporter. So anything you say this nmorning will be on
the record and we'll be able to reviewthat. Wth
that, | think 1've covered all of the |ogistics.

Any questions up to this point?

(kay. The agenda for the neeting,

Dr. Kleinman already nentioned that he's going to
change the agenda a bit. Also, the tines on the
agenda are approximate that we'll see how t he

di scussions go and they -- you know, the chairman may

wi sh to change sone of the discussion tinmes, based on
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what happens this norning.

Finally, I"mjust going to make a little
i ntroduction of the staff making presentations this
nmorning. W will begin with a presentation by
Dr. David Mazzera fromthe A r Resources Board, who
wi |l basically overview the process of putting
together the draft review docunent that you have, the
little bit of the purpose and the reason that we're
com ng here today.

He'll be followed by Dr. Bart Ostro fromthe
Ofice of Environnmental Health Hazard Assessnent, who
will explain the health effects data that's been
reviewed and the interpretation of that data.

And finally, Jeff Cook from our nonitoring
| aboratory division will discuss the nonitoring
nmet hods that are being recommended to support the
st andar ds.

And, with that, I'Il let David nove ahead.

DR. MAZZERA: Thank you, Richard, and thanks
everyone for taking time out of their busy schedule to
participate in this neeting, we appreciate that.

My nanme is Dave Mazzera. |'mwth the Ar
Resources Board Research Division, and in order to put
the standard review process into sone type of

perspective, I'll be covering the followng, and I'|
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try to do this as tinely as possible: the anbient air
qual ity standard reviews, why we do them ||
briefly review the PMand Sul fate Revi ew docunent, so
we have an understandi ng of what the contents of that
docunent are. That will be followed by a description
of the standard-setting process. And finally, "Il
cover the tine line for this first review of the PM
and Sul fate standards.

Wiy do we review standards -- in this case,
for particulate matter? We review themprinmarily to
determne if, based on recent findings, the standard
adequately protects public health; however, in
addition and of equal inportance, we desire also to
address the nmandated requirenments of the Children's
Envi ronnental Health Protection Act, also known as
SB 25.

Now, the Children's Environnental Health
Protection Act has many inportant requirenents;
however, the nost inmmediate inportance for the
standards are listed on the slide. The ARB, in
consul tation with OEHHA, has been nmandated to
determ ne which of the standards are not protective of
public health, with particular consideration given to
children and infants.

Now, out of all of those standards that then
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need to be revi ewed because they were determ ned
i nadequate, it nmust be prioritized based on the
potential risk to public health. So we take all of
the standards and we prioritize them

We nust then revise the highest priority
standard by the end of this year, so by the end of
2002, with a revision of the remaining standards to
occur at the rate of one per year. Fromthis initial
review of all of the standards, it was determ ned that
nost, actually all did not adequately protect the
health of the public, including infants and children.

The list of standards found i nadequate were
then prioritized into the followng: PM 10 including
sul fates, under the first priority, PM 10 i ncl udi ng
sul fates, ozone, and nitrogen dioxide. Under the
second priority, l|lead, hydrogen sulfide, sulfur
di oxi de and carbon nonoxide. First priority standards
represent those with the greatest potential risk to
public health. Particulate nmatter, at the |evel of
the current standard, was determ ned to pose the
greatest risk to public health and is, therefore,
being reviewed first.

In addition, we are nandated to conplete this
first detailed review and revise the first standard by

the end of this year, like | nentioned; however, the
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chairman of the Air Resources Board enphasi zes concern
of the public health inmpacts of PM and woul d,
therefore, like to expedite the review to ensure
public health protection, with a target date of My
2002.

Now, in January of 2001, staff fromthe ARB
and the O fice of Environnental Health Hazard
Assessnent formed the PM Standards working group. The
wor ki ng group diligently conpiled a | arge body of
information related to particulate matter, and
ultimately generated a staff report for the Ar
Qual ity Advisory Committee with the najor topics
|isted here: Physics and Chem stry, Sources and
Em ssi on, Measurenents, Exposure, Welfare Effects,
Health Effects, Controls or Direction Strategies, and
Quantifying Adverse Health Effects. These are the
maj or conponents of the docunent of which you' re well
awar e of.

The draft docunment was sent to the commttee
on Novenber 30th, 2001, which then opened the public
coment period originally scheduled to be cl osed by
Decenber 30th but was | ater extended to January 11th
of 2002. On January 14th those comments were
forwarded to Air Quality Advisory Commttee for their

consideration for this process.
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Next let's take a brief | ook at the ambient
air quality standards. California Health and Safety
Code aut horizes the Air Resources Board to adopt
standards for anmbient air quality in consideration of
public health, safety and wel fare, including but not
l[imted to health, illness, irritation to the senses,
aesthetic value, interference with visibility, and
effects on the econony.

Anmbient air quality standards represent the
| egal definition of clean air. The legal definitions
are defined in the key elenents required for each
standard. Most inportant, a standard specifies the
concentrations and durations of exposure to air
pollutants that reflect the relationship between the
intensities and conposition of air pollution and
undesirabl e effects.

Utimtely, an objective of an anbient air
quality standard is to provide a basis for preventing
or abating health and welfare effects of air
pol lution; however, it is inportant to note that a
standard does not define what control neasures nust be
taken. That occurs through another process but is not
part of the standard-setting process.

Now, what are the key el enents of an anbi ent

air quality standard? It includes a definition of the
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pollutant; for exanple, PM 10 in this case,
particul ate matter of an aerodynam c di aneter of ten
mcrons or |less; an averaging tinme, for exanple, an
annual average or 24-hour average; a concentration,
which is a level of the defined pollutant or a
specified adjutant tine not to be exceeded; and
finally, a standard nust have an identified nonitoring
nmet hod or met hods.

Now, as part of the standard review process
the Health and Safety Code defines the role of the Air
Quality Advisory Commttee. The Health and Safety
Code requires that the scientific basis of the nethods
used in making the recomendations for an air quality
standard be peer reviewed by the Air Quality Advisory
Commttee. Specifically, the commttee is required to
review the recommendations in the docunment and, in
doi ng so, may consider both witten and oral public
comments, and nust then prepare a witten eval uation
staff report describing the scientific basis for the
proposed anbient air quality standards.

Now, briefly, let's take a | ook at the tine
line for this review process. In Novenber of 2001,
the report was released to the Air Quality Advisory
Comm ttee and the public. Then in Decenber of 2001 we

had a series of public workshops throughout the state.
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Now in January we're going through this process with
Air Quality Advisory Commttee.

In March of 2002 a draft report wll be
rel eased that will begin a 45-day public coment
period prior to the board neeting. In April of 2002
we'll have another series of public workshops. And in
May of 2002 the goal is to bring the final
recommendations and to present themat the board
heari ng.

Now, the current -- Ckay, next, just as a
refresher, let's take a | ook at the current PM
standards. California currently has three PM
standards to protect public health: a filter-based
hi gh-vol une site-selective inlet method, with an
average of 30 m crograns per cubic neter cal cul ated as
a geonetric nean, which is intended to protect against
| ong-term health effects; and a 24-hour average of 50
m crograns per cubic nmeter, which is intended to
protect against short-termhealth effects.

California also has a total suspended particul ate
met hod for sulfates, with a 24-hour average standard
of 25 mcrograns per cubic neter. So these are the
current standards.

Now, the proposed reconmendations for

updating the standards include the follow ng: For PM
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10, it is proposed to reduce the annual average from
30 micrograns per cubic neter to 20 m crograns per
cubic neter pertaining to the 24-hour standard of 50
m crogranms per cubic nmeter. For PM 2.5, at an annual
average standard of 12 m crograns per cubic neter.
For sulfates, pertaining to the 24-hour average
standard of 25 m crograns per cubic nmeter, and propose
an alternate nonitoring nmethod for that standard.

Now, as far as nonitoring nethods, which
we'll talk about in nore detail inalittle bit, it is
proposed to adopt the existing federal reference
nmet hods for PM 10, adopt an existing federal
recomended nethod for the new PM 2.5 proposed
standard, use ARB nethod 007 for PM 10 sulfate, so
that will be the updated nonitoring nmethod. And, in
addi tion, possibly designate continuous nethods as
acceptable for PM 10 and for PM 2.5, as well as retain
provisions for identification of other methods that
are acceptable to ARB.

Now, if | briefly can go back to these,
just want to nmention a couple of things. This plot is
showi ng trend data in annual PM 2.5 concentrations for
several sanple locations -- I'msorry. This plot is
showi ng trends in annual PM 10 concentrations for

several basins in California from 1990 to 2000.
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Concentrations are presented as annual geonetric
neans.

Now, it's typical fromthis plot, this trend
pl ot to describe an overall trends to data; however,
it is inportant to point out that the annual
concentrations for several of the air basins
consistently exceed the current standard of 30
m crogranms per cubic nmeter. And simlarly, this plot
shows trends in annual PM 2.5 concentrations for
sanple locations fromthe PM 2.5 dichot network in
California from1988 to 1999. Wile data fromthe
di chot network is no |onger being collected, data for
the PM 2.5 based on the federal reference nethod have
been collected only for the past several years.

So the point of this trend graph is really to
show that PM 2.5 concentrations around the state have
remai ned rel atively consistent over tine. The graph
shows annual PM 2.5 concentrations fromthe dichot
sanpl es ranging fromapproximately 10 to 25 m crograns
per cubic nmeter fromvarious nonitoring |ocations
around the state. So basically, | just wanted to show
these two graphs so you have an idea of what
concentrations are over tinme for PM 10 and PM 2. 5.

Next | want to introduce Dr. Bart Ostro from

the Ofice of Environnental Health Hazard Assessnent,
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who will present OEHHA' s proposed recommendati ons
along with the rationale and scientific basis for
t hese recommendations. He will then be foll owed by
Jeff Cook from ARB's Monitoring Laboratory D vision,
who will discuss proposed nonitoring nmethods in
support of the proposed standards.

DR. OSTRO So we were responsible for
chapter seven, the health effects, and I'd like to
acknow edge ny co-authors on the chapter, Dr. Lipsett,
who is sitting with me here, and Dr. Broadwin, who is
inthe first row over there. And any errors, of
course, are theirs, not mne.

[ Laught er ]

DR. OSTRO There were four basic questions
that we wanted to address in this chapter. First, is
t here evidence of health effects at or bel ow the
current standards; second, what is the general weight
of evidence; third, is the evidence consistent and
coherent; and fourth, is there evidence of causality.

As Dave nentioned, we had a neeting in
Cct ober 2000 where the pre-existing nenbers of AQAC,
the Air Quality Advisory Commttee endorsed the
recomendati ons of OEHHA and ARB that the PM standards
were not necessarily protective of public health,

including that of infants of children, with a margin
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of safety. And in Decenber, those recommendati ons
were brought to the Air Resources Board, the political
appoi ntees of the board, and they accepted these
recommendati ons and asked for a formal and expedited
review of the standards, which is where we are now

Now, the second question is what is the
wei ght of evidence. There are hundreds of
epi dem ol ogi ¢, toxicological and clinical studies
exam ning the effects of particulate matter in
different fornms and health. An overwhel m ng nunber of
t hese studies indicate strong and significant
associ ati on between particles neasured typically as PM
10 and a whole range of health effects. W enphasize
in our chapter a | ot of the epidem ol ogy because of
the nature of particles. Since it's so heterogeneous
regarding particle sizes and chem stry that unti
recently there hasn't been a |lot of talks and clinical
evi dence to draw on, so epidem ology -- unlike nmany of
our other standards, but this standard epi dem ol ogy
carries a lot of the weight, a |lot of the evidence.

Now, the recent reviews of the epidem ol ogy
have been used by several organizations -- US EPA and
the Wrld Health Organi zation, the European Union, the
UK and Canada, to nane a few -- as a basis for

standard setting. And we thought that we would try to
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hi ghl i ght the maj or studies, not do an exhaustive
review of all of the studies which really, the US EPA
does in their criteria docunent -- We don't really
have the resources, the time or the inclination to
replicate that -- but rather, we really wanted to try
to highlight the major studies.

Now, this is a chart just to show the AQAC
menbers where our standards are and our proposals are
relative to what other people are doing or have done.
First, regarding the PM 10 standards, you can see that
US EPA's is at 50, our previous is at 30, and for the
next couple of years, the European Union has a
standard of 40, and that's going to be converted to an
annual average standard of 20 for the year 2010. So
our proposal of 20 is sonmewhat in keeping with the
Eur opean Uni on's proposal, or actual pronul gated
standard for annual average.

For PM 2.5 annual average, US EPA has
proposed a 15 and actually tried to promulgate it, and
as probably nost of you know, that's been in court, a
| egal situation since then. Wen they went out with
their proposal of 15 they said they would consider a
range of 12.5 to 20 for their annual average. CQur
proposal is 12 mcrogranms per cubic neter for PM 2.5.

Regardi ng the 24-hour average, again US EPA
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is at 150. Qur current standard and proposed
continued standard woul d be 50 m crogranms. The
Eur opean Uni on has al so a standard of 50 with 35
exceedences for the year 2005, to be dropped to seven
exceedences in the year 2010. And then finally for PM
2.5, the 24-hour standard, the US EPA proposed 65 with
a range of 20 to 65, and Canada has a PM 2.5 24- hour
standard of 30 to be net by the year 2010. So that's
an overview of where we fit in the internationa
pi cture.

Regardi ng the wei ght of evidence, as I'd
indicated, a lot of the evidence is dependent on the
epi dem ol ogic studies, and | wanted to just start with
alittle intro on what are sone of the pros and cons
and advant ages and di sadvant ages of using sone of
t hese studies. And basically, they' ve real-world
exposures, short- and |ong-term can be | ooked at over
a w de range of conditions; that is, different housing
conditions, different behavior patterns, different
base line health status and so on. There's no need to
extrapolate to different doses or to different
speci es, and we can al so consider a wi de range of
heal t h responses.

W can al so exam ne |ots of different

segnents of the population. W can |ook at elderly

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






10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26
peopl e, people with asthma, people with heart disease,
children and infants, and there are studies on al
these different el enments where you would be able to
study them of course in clinical settings.

On the down side, of course, we have |ess
preci se nmeasurenent of exposure. Typically these
studies use central site fixed nonitors or an average
of nonitors. Sonetinmes they use nonitors closer to a
designated community when we're doing a targeted panel
study. And also, of course, we need to worry about
potential confounders, other factors that m ght
explain the health outcone. Besides air pollution, we
want to make sure that those things are controlled or
taken care of in the studies.

So nost of the analysis that we review in our
docunent relies on multiple regression techni ques, and
in multiple regression techniques, typically we have
health as a function of w de range or independent
expl anat ory vari abl es, one of which is pollution.
There m ght be other pollutants in the nodel as well.
We woul d probably control for weather, seasonality,
things like the time of the study over the years, we
want to control for just tinme. There's day-of-week
effects on certain health outcones.

And al so, dependi ng upon the type of study,
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of course, we want to control for individual risk
factors. So these things all go into a nmultiple
regression. And the beauty of the technique allows
you to isolate the effects of pollution while
controlling or netting out the influence of the other
potential risk factors.

Recent devel opnents in statistical techniques
and software provide, over the |ast couple of years,
an amazi ng new range of nmethods to | ook at sone of
t hese nodel s and to | ook at some of the evidence.
There are snmoothing techniques that 1'Il tal k about
briefly and sinul ation techni ques that now can be done
on PCs in a mnute where it used to take an hour or a
day to do it years ago; nethods to address potenti al
confounders, autocorrelation in the data, and al so,
ways to aggregate the data in neta-anal ytical
approaches. So there is a lot of new software that is
bei ng used and new statistical approaches that have
been used over the |last couple of years that have
becone al nbost a requirenent for publishing sone of
t hese studies.

Regardi ng the wei ght of evidence, we have
results fromnow five continents regarding linking a
particular matter to a wi de range of outcones,

everything frompremature nortality due to both short-
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and | ong-term exposure, cardiovascular and respiratory
hospitalization, energency roomvisits, and urgent
care visits in general, doctor visits; worsening of
asthma, bronchitis in children due to |onger-term
exposure, usually of a year or so. And nore m nor
out conmes, |ike work | oss and school absenteeism
respiratory synptons and decrenents in lung function
So the wei ght of evidence shows really a coherent

pattern fromrelatively mnor and transi ent outcones

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

to very, very severe outcones.
Now, when these studi es were conduct ed,

have been reporting ranges over a w de range of

different factors. And it's inportant to recognize
t hat because these studies have been repeated in so

many different parts of the world that you get a true

m x of the underlying conditions. So if only one

study or three studies were done in Gakland and you

had those findings and those were the only findings,

that would certainly tell you one thing about the

potential uncertainty and the potential causality of

t he findings.
When you repeat it over and over again in

many different environnents, physical and soci al

econoni ¢ environnents, that adds a | ot of power to the

conclusion that you can draw fromthe epi dem ol ogi c
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studies. In fact, it's one of the strongest things
you can do is repeat the sanme study using roughly the
sane data in an entirely different situation

And that's what's happened here. The studies
have been conducted over a wi de range of climtes and
seasonal patterns, a w de range of PM 10
concentrations and m xtures of particles and ot her
pollutants, a wi de range of different weather co-
vari ants, where sonetinmes you m ght be concerned about
hum dity and tenperature and other times you m ght be
concerned about dryness and other things; a w de range
of popul ation characteristics, age and snoki ng status,
and ranges of occupational exposure; and al so, things
I i ke housing stock, which mght affect the penetration
from pol |l uti on outside inside.

So the studies have been conducted over a
wi de range of these different factors. And again,
consistently report associ ati ons between PM 10, ot her
forms of particles, and sone of these health effects
that |'ve referred to.

Now, nore specifically, the evidence in our
docunent has been divided into results fromrelatively
short-term exposures, what we call acute exposures,
and relatively |long-term exposures, although the

di fferences between those two types of exposures are
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sonetinmes a little hazy.

As | indicated, the studies have been
conducted throughout the world. Regarding short-term
exposures, by that we mean a day or nulti-day
exposure, sonetines five to seven days of exposure,
there's over 200 cities now that have reported
associ ations between air pollution, PM 10 and
nortality; typically, these studies have used many
years of data for a city, often three to four years,
soneti nes seven to ten years.

And regarding nortality, they've exam ned the
rel ati onship between daily concentrations of PM 10 or,
as | said, nulti-day, two-or-three-day averages
sonetinmes, and the daily counts of nortality; that is,
the total nunber of deaths that occur in that city.

So it's not |ooking at an individual, per se, |ooking
at the counts of nortality that occur on a given day,
and seeing if there's a correlation between those two,
after accounting for other factors that m ght explain
the daily changes; for exanple, weather factors,
seasonal factors, and, as | indicated, day of week and
ot her types of factors, anything el se that m ght
explain daily changes in nortality.

PROFESSOR FRI EDLANDER:  And when you - -

Mortality refers to respiratory-associ ated deat hs?
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DR. OSTRO In this case we're tal king about
lots of different forms. Sonetines all-cause
nortality, nortality fromany cause. Net of accidents
and hom cides are usually taken out of the data, so
it's so-called natural nortality. Al so,
cardi ovascul ar-specific nortality, and --

PROFESSOR FRI EDLANDER:  Are taken out or
i ncor por at ed?

DR. OSTRO The accidents and hom ci des are
t aken out --

PROFESSOR FRI EDLANDER:  And cardi ovascul ar ?

DR. OSTRO -- and then cardiovascular as a
separate category are | ooked at. And then sonetines
subconponents of cardi ovascul ar, and then respiratory
nortality as well. So usually, all three of those,
and then sonetinmes people look at nortality for ol der
age groups, like people above age 50 or above 65,
because those tend to be the nore sensitive regarding
nmortality.

The inmportant thing to renmenber about these
studies is that the individual |level factors are
basically constant on a day-to-day basis. So age and
snoki ng status and other things that typically m ght
affect nortality when you do these tinme-series studies

are basically constant. So you only have to worry
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about things that change on a daily basis, |ike
weat her, day of week, other pollutants, and particles.
So it's a nice way of | ooking at the data.

So, Dr. Friedlander, in answer to your
question, the studies have, as | indicated, |ooked at
many different types of outcone for nortality.
Typically we see stronger effects for the
cardi ovascul ar nortality as you m ght expect, and
stronger effects for the ol der age groups than we do
for all-cause nortality.

Qur docunent cites 64 single-city studies
using PM 10, so it's inportant to know that other PM
metrics, like PM 2.5, coarse particles, black snoke
called fission of haze, and extinction coefficient
have all been used and have all shown associ ations
with daily changes in nortality, but we didn't want to
have to worry about how to extrapolate fromthose or
transl ate from ot her neasures of PM 10 to PM 10.

So we focused our docunent in table one on
studies using PM10. So there are 64 plus or mnus a
few W mght have | ost some or m ssed sone anong the
literature. And we tended to de-enphasize sone of the
other netrics that were used, and we focused on the
single-city studies, because in those studies

researchers tried to really devel op nodels very, very
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specific to those cities.

What we found when we reviewed all of those
time-series studies, these studies of daily nortality,
that there was a consistent association between PM 10
and nortality, and a very common range of effects of
between .5- and 1.5-percent increases in daily
nortality per 10 m crograns of PM

| don't know if you can see this clearly,
it's also in the report, but this is a list of our 64
or so studies that specifically use PM 10. | nean,
absent here is the percent increase in daily nortality
and PM 10 concentrations here, and our assessnent was
that a lot of the studies fall into the range of 1.5
to .5 wthin this range here. You get a |lot of the
studies in there. But, of course, you wll get
studi es higher, showi ng higher and | ower effects. So
the dom nant effects appear to be in the .5 to 1.5
range. That's 1.5 percent change in daily nortality
for ten mcrograns of PM 10.

CHAI RVAN KLEI NVAN: By daily nortality you
mean al | - cause?

DR. OSTRO In this case it wuld be all-
cause nortality. For cardiovascular nortality, you
know, it mght be alittle higher, and for elderly

groups it mght be alittle higher as well.
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PROFESSOR SHEPPARD: This is the X axis daily
or annual | y?

DR. OSTRO This is the long-term average of
the study, so it's looking at -- Al the studies use
24- hour average PM 10, and then this would be the
average of the three or four years value as a PM 10.
Soit's really a long-term average of the 24-hour
aver age.

CHAI RVAN KLEI NVAN:  Bart, | don't know if
it's part of the presentation, but for reference, you
menti oned that you had 64 studies that did daily PM 10
measur enents. By conparison, how many studi es had
daily PM 2.5 neasurenents?

DR. OSTRO (kay, we do have that in the
report, and | think there are nine studies that use PM
2.5, plus or mnus two studies, but | think about nine
studies that actually specifically neasured PM 2.5.
There are other studies that again approxi mated PM 2.5
usi ng extension coefficients or relating PM2.5 to
ot her nmeasures, but those that have specifically
measured it | think are about eight or nine.

CHAI RVAN KLEI NVAN:  Thank you.

DR. OSTRO The other thing to note about the
studies is that it appears that there is a slightly

greater uncertainty about the association for those
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studi es conducted at | ower concentrations.

Again, this figure is also in the docunent.
And | don't knowif thisis a-- | nean, this
certainly is a debatabl e issue here about statistical
significance and all, but when you go down to the
| ower concentrations, what we have now is the 95-
percent confidence that will go around the centra
estimate fromthe studies.

And our assessnents showed that as you got
into | ower levels, say below 25 or so, you tended to
see a |l ot nore studies where the confidence interval
i ncl uded zero, based on a 95-percent level. And
again, there are problens with that interpretation
that is using a strict coherence, adherence to a .05
as a projector, except -- but certainly we can see
that there's greater uncertainty at these |ower
| evel s. There mght be |ots of reasons besides the
fact that it's this lower PM 10 that woul d explain
that, but at least it is an observation that as you go
to the lower levels, we did, in fact, find slightly
greater uncertainty or a greater likelihood that the
confidence interval would include zero.

DR. LIPSETT: For those of you who are
| ooking for this in your docunent, it's on page 122.

PROFESSOR CROPP: And are these nortalities
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over age 65 or what nortality?

DR. OSTRO This is all-cause nortality.

PROFESSOR CROPP: Al -cause nortality.

DR. OSTRO If we |ooked at those over 65,
probably everything would be higher, and it woul d be
less likely to overlap the zero.

PROFESSOR CRCOPP: But woul dn't you expect
there to be a greater scatter, as indicated by the
greater variations in the neans at | ower
concentrations and, consequently, the noise at that
| evel, at the |lower concentrations is nuch greater.
And, consequently, there may be consi derabl e
statistically significant evidence but, you know, it's
a bit blurred by the noi se.

DR. OSTRO R ght, I think so. That m ght be
the total explanation for it.

PROFESSOR CROPP: Because at the higher
concentration there's very little noise.

DR. OSTRO The signal is stronger, right.

So it mght not be that we're really less certain of
the effect, it just mght be a little harder to
distinguish it statistically.

Now, besides these 64 or 67 single-city
studies that we tal ked about, there have been several

multi-city studies; that is, where a group of
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researchers | ook at many cities at once. And anong
the nost recent and |argest was a series of studies, a
study funded by the Health Effects Institute. For
t hose of you who don't know about HEI, it's an
i ndependent institution jointly funded by the US EPA
and the auto industry. It has a very serious and
significant review process and review panel as part of
it.

And, in order to address the issue of series
times studies and nortality, they funded John Sanet,
who is the chairman of the epidem ol ogy departnent at
Johns Hopki ns, and Scott Zeger, who is the chairman of
the biostatistics departnment at Johns Hopkins, to
conduct a study of what ultimately turned out to be
the 88 largest cities or counties in the United
States. And they also did a subanal ysis of the 20
| argest cities in the US.

And t he whol e concept was, rather than having
separate authors do separate cities and all that, to
try to use a consistent approach over all the cities,
use relatively simlar years, simlar data, simlar
nodel s and conduct a wi de range of sensitivity
anal yses of the results to see if there was an
associ ati on between PM 10 and nortality. Also, to

address the issue of publication bias, and also to add
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statistical power; that is, alnost to address your
guestion that you m ght not see an effect in one
smal ler city, but you can | ook at the weight of
evi dence and conbine the results across all the cities
together. So it adds a lot of statistical power to
the overall project.

And what they found in their analysis was
statistically significant association between PM 10
and several of the nortality indicators, again all-
cause nortality and cardi ovascul ar and | believe
respiratory nortality again as well. And they
indicated that the results were consistent with the
previous single-city studies that had been conducted
to date. And they also found in their analysis of the
88 cities that the strongest effects appeared to be in
t he Northeast and the Southern California area, but in
their docunent they say that there doesn't seemto be
strong heterogeneity across the cities; that is, the
results across the cities appear to be pretty
consi stent.

Specifically, to quote Dr. Sanet in the New
Engl and Journal article that was published, "W found
consi stent evidence that the | evel of PMwas
associated with the rates of death for all causes and

from cardi ovascul ar and respiratory causes. The
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associ ation of PM 10 was not affected by the inclusion
of other pollutants,”™ and this I'I|l get into |ater.
"Qur findings strongly support the findings of prior
studies of PMand nortality."”

And then their independent review panel
concurred and said, also concluded that the evidence,
the effect on both deaths and hospitalizations, which
was anot her component of this HEl study, |ooking at
hospitalizations and PM tend to be regarded as
conpel ling and consistent. So the findings of this
very large study seemto very strongly support the
findings of the individual city studies.

Also, it's inmportant to note there have been
several other nulti-city studies that have been
conducted over the |ast couple of years. There has
been a long tradition of studies, what's called the
Harvard Six Studies, a project started in the '70's.
Schwartz recently published several articles |ooking
at ten US cities together. Burnett published a study
of the eight |largest Canadian cities. And Klea
Kat souyanni published several studies on results of 29
European cities, using both PM 10 and bl ack snoke.

And all of these studies together clearly
show associ ati ons between particulate natter --

specifically, PM10 -- and daily nortality. So there
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is a wide range of evidence fromboth the single-city
and fromthe nmulti-city studies |ooking at daily
changes in concentrations of PM 10, or sonetines
several -day averages of PM 10.

A related issue to this is what about
coherence when we're tal ki ng about the wei ght of
evidence. Do you just find one set of outcones and
nothing else. |If sonething is going on, you should
find a whol e conti nuum of effects. And, in fact,
often using simlar techniques to these timnme-series
studies that |I've indicated, there have been a w de
range of outcones that have al so been found.

And, for exanple, with these hospitalization
studi es and urgent care visits, they often use simlar
techniques to what | was tal king about with nortality,
where you | ook at total counts of the nunber of people
who go in for, who are admtted to the hospital for
cardi ac disease or for respiratory disease, and see if
that's associated with daily or nulti-day averages of
PM 10, after controlling for many ot her factors that
m ght also relate to hospital adm ssions.

So nmuch for the short-term exposure studies.
Now on to the |long-term exposure studies. Several
studi es have | ooked at the effects of |ong-term

average, and here this could nmean anything from one or
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two years of average PM 10 exposure to seven to ten
years of PM 10 exposure. The different studies use
different amounts, and it considered PM 10 sul fates
and PM 2.5 in these anal yses, and there's four studies
to date.

There's the Harvard Six Studies that was
published in '83 -- | think that was in the New
Engl and Journal of Medicine, the first of the articles
to show rel ati onshi ps between | ong-term exposure to
particles and the |ikelihood of survival. Then there
is the cohort study using the Anerican Cancer Society,
cohort, by Polk, et al., that |ooked at 500,000 people
in 150 cities throughout the US, follow ng those
people for up to seven years. The Icelag study and
the Adventist Health Study of Snpbg, which is a study
of Seventh Day Adventists, | think nostly are all in
California. And then recently there has been a study
sponsored by the Electric Power Research Institute of
a Veterans cohort of 30 centers w th about 20, 000
people in the United States.

And these so-call ed perspective cohort
studies, unlike the previous studies | was descri bing,
foll ow people, follow individuals, as opposed to
| ooking at total death rates in a city. So they're

very powerful in that they can control for individual
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| evel factors |ike snoking and wei ght and al cohol,
occupati onal exposure, gender and age, a whol e host of
ot her individual level factors. And then, after al
the individual other risk factors are taken into
account, can | ook at whether differences in |long-term
air pollution affect survival rates and survivability
in these cohorts.

People are followed fromseven to 15 years in
these studies, and, as | nentioned, the | argest one
uses 500, 000 individuals that were foll owed for the
seven years in over 150 cities. Then several of these
studi es report associ ati ons between | onger-term
exposure to PM 10, PM 2.5 and/or sul fates, and either
Iife expectancy or survival, depending on how you | ook
at it. As opposed to the roughly one-percent change
in nortality per ten mcrograns that you get fromthe
short-term studi es, these studies show nmuch stronger
effects of roughly a four-to-seven-percent change in
nortality per ten mcrogranms. As you m ght expect, it
is indeed a | onger-term exposure process, possibly
pushi ng people into the risk pool but certainly
pushi ng people fromthe risk pool into earlier
nortality than otherw se

And t he studies, the ACS study, the Cancer

Soci ety cohort study show that if you conpare the
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| east and the nost polluted cities and their cohort,
whi ch is around a 25-m crogram per-cubi c-neter
difference in PM 2.5, or roughly 50 m crogranms of PM
10, the difference in the |ife expectancy for the
entire coomunities, after controlling for individual
factors, was sonewhere between one and one and a half
years. |If you apply the results to a life table and
do the analysis, look at the relative risks and then
crank it out for what it neans in ternms of survival,
the community as a whole in the nore polluted area
woul d have about a one-to-one-and-a-half-year |ess
life expectancy. So these are effects that are quite
significant.

Now, since that original Harvard Six-City
Study and the American Cancer Society cohort studies
were published in the md-'90's, again the Health
Effects Institute sponsored a multi-mllion-dollar
reanal ysis and validation of those two studies, since
the inplications of those two studies were so
inmportant. So they basically had researchers start
fromscratch, reconstructing the entire database,
reconstructing the analysis, and then going ahead and
doi ng a whol e range of very detailed sensitivity
anal yses.

And initially they totally replicated the
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initial results, so the initial results held up under
a whol e new data coll ection paradigm and the
sensitivity analysis that they conducted, and there's
about a 350-page, four-colums or two-col ums-per-page
docunment with very small print that you can go blind
trying to read. After conducting a wi de range of very
detailed sensitivity anal yses, the associations
bet ween different neasures of PMand nortality were
confirnmed.

And | don't want to go through all of these
in detail, but just to give you an idea of sone of the
things that were considered in these |ong-term
exposure studies was alternative statistical nodels, a
whol e range of individual |evel variables, things |ike
physical activity and | ooking at snmoking in |ots of
different ways, and marital status and so on, a w de
range of individual |evel variables.

They al so | ooked at ecological -- that is,
city-wi de variables that m ght be not captured by sone
of the individual |evel factors; things |Iike weather
patterns and inconme in the area, nunber of hospitals
and wat er hardness, popul ation growth, a whol e range
of other ecological variables. Looked at non-Ilinear
specifications in the data to try to see if there was

a threshold in the data, which they did not find.
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Looked at a w de range of co-pollutants, different PM
metrics using different years. Measures to
i ncorporate underlying variation fromcity to city,
and al so nmeasures to |l ook at potential for spatial
clustering of the cities. So there was a w de range
of sensitivity analyses that were connected in this
test. And again, the basic conclusions were upheld.

And finally, regarding the |ong-term studies,
recently at the International Society of Environnmental
Epi dem ol ogy neetings in CGermany, Arden Pope, who was
the | ead author on the previous study, presented their
nost recent results, and these are non-published, so |
normal Iy woul dn't cover them we didn't really cover
non- publ i shed articles in our docunment. But given the
significance of these studies, | thought it would be
interesting to at | east see what the updated anal ysis
showed.

Thi s anal ysis doubl ed the fol |l ow up peri od,
fromseven years to 16 years, so they had anot her
bunch of years to |ook at additional nortality in the
di fferent cohorts. They al so added extensive controls
for smoking, occupational exposure. They went back
and incorporated dietary factors and | ooked at fat
i ntake and a whol e range of other factors. And they

found that the results were generally simlar to the
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results of the previous anal ysis.

And they also, in a subsequent paper by
Burnett, who has devel oped this new technique to | ook
at spatial correlations -- that is, that there m ght
be clustering of cities that m ght have separate
effects and that cities that are in different regions
m ght have different effects, and after controlling
for a lot of those types of spatial relationships, the
associ ations were al so apparent.

So the results seemto be very robust in
different sensitivity analyses, and to basically doing
the study all over again, and then again expandi ng the
study to 16 years of follow up

O her notable results for both the short- and
long-term and I'mgoing to just briefly go through
these and this afternoon |I'msure there will be
coments on sone of these things and we can di scuss
themin greater detail, but | at |east wanted to point
out there as part of the weight of evidence, there are
| think nine available tinme-series studies that | ook
at fine particles, particles below 2.5 mcrons, and,
of course, particles that are between 2.5 and 10
m crons.

And typically, one neasure or the other is

statistically significant. Sonetines both are
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statistically significant or show associations with
nortality. But our evaluation, and | think | have a
tabl e subsequent to this, show m xed results. That
is, sonetinmes the PM 2.5 showed stronger effect,
sonetimes the coarse particle showed stronger effect,
sonetinmes the effects were equally strong, so it was
really hard to say that one constituent was a | ot nore
toxic than the other. But certainly, there are sone
short-term studi es show ng effects specifically from
PM 2.5 and from coarse particles.

A second point is that nost of the anal yses,

when they' ve | ooked at trying to detect a threshold in

t he response, have failed to detect such -- that is, a
no-effects | evel. [t's not been found in these
st udi es.

And we thought of three different ways, at
| east, that people could infer or not infer
thresholds. One is if you conduct studies at very | ow
| evel s and you find effects, that indicates certainly
that effects are going down to those low | evels. And
in our report, in the 64 or 67 cities, we did include
a lot of cities that had very | ow concentrati ons.
Most of those cities are in Northern Europe; Sydney,
Australia; Vancouver. And many of those studies do

find effects and associ ati ons.
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Anot her way to infer something about the
threshold is using statistical approaches using
flexible nodels, really allowing the data to drive the
shape of the just response or concentration response
function. And typically, those approaches indicate a
| ack of the threshold of continuum of responses.

And soneti mes snoot hi ng approaches have been
used, where you basically | ook at wei ghted averages of
the data and see what the shapes are of that relating
to daily nortality. And again, both for the short-
term exposures and for the |ong-term exposures,
there's no clear threshold that's been indicated from
t hese studies. There have been one or two studies
publ i shed that do seemto suggest or have found a
threshold using their analyses. There was a paper
done in Phoenix that showed a threshold at around 20
m crogranms at PM 2.5, but nost others who have | ooked
at the data have failed to find one.

Here is a chart that's also in the docunent,
the finding of coarse particle associations. The
coarse particles are the bigger synbols here, and I
don't know how anybody can read this, but confidence
interval around each -- this is | think table 7.4 of
t he docunent. Take a look at it nore carefully there,

if you want. What we're trying to show here is that

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






10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

49
associ ations were found for both, but again, sonetines
the fine particle shows stronger association and
actually sonetinmes the coarse particle shows a
stronger associ ati on.

So we've indicated that for the short-term
nortality studies, it wasn't easy to pick out a
specific fine particle effect. Both types of particle
sizes seened to have associations. That seens to be
in contradiction to the long-term studies. Mst of
the long-term studi es appear to show stronger effects
fromthe PM 2.5 relative to PM10. In the ACS cohort,
the effects are domnantly fromfine particle
exposures.

PROFESSOR FRI EDLANDER:  So what did you
conclude fromthat |last figure?

DR. OSTRO (Ckay. Wat we concluded is
that --

PROFESSOR FRI EDLANDER: | nean, is the fine
nmore frequently or is it equal?

DR. OSTRO W thought it was about equal .
mean, we couldn't say that you would -- fromthe
avai |l abl e data, that you would only be worried about
fine particles. W thought there was enough evi dence
for a coarse particle effect, even in areas where you

didn't think coarse particles would dom nate, that we
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woul d rule out a coarse particle effect, but that
t here was enough concern for sonme fine particle effect
as wel | .

So when you |l ook at it in general, it does
seemon a per-mcrogrambasis, the fine particles are
nore toxic, and you m ght expect that because fine
particles will penetrate nore easily into the |ung,
into deep parts of the lung, and al so penetrate nore
easily into hones. So on a per-mcrogrambasis, it
does | ook like fine particles in general are a little
bit nore inportant than coarse. But we wouldn't rule
out a coarse-particle effect.

CHAI RVAN KLEI NMAN:  Bart, these fine particle
studies, are these studies that specifically neasured
PM 2.5 or are surrogate neasures in there?

DR. OSTRO These are ones that specifically
measured 2.5. |1'mlooking at themquickly. | think
they all neasured specifically 2.5, and they neasured
coarse particles just by differencing. No one had
specific coarse particle --

PROFESSOR SI QUTAS: Well, that was part of ny
next point | was going to ask you, thanks for
answering, so the neasure of coarse concentration here
is by differencing.

DR. OSTRO Just by differencing.
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PROFESSOR SI QUTAS: So it could be subjected
to pretty large --

DR. OSTRO It could be, depending upon the
nmonitors that were used, right.

This is just an exanple of a threshold
anal ysis using a snooth. This is from Schwartz &
Zanobetti, looking fromten US cities where they
| ooked at the results across all the ten cities and
then allowed the data to tell themwhat did the dose
response | ook |ike over the particle concentration.
And again, you don't see nmuch of a threshold in this
type of study.

Li kewi se, these are fromthe | ong-term cohort
studies. This is fromthe Krewski reanalysis of the
Ameri can Cancer Society. This is the HEl-sponsored
study, and for fine particles, |I think they only have
about 50 cities that actually had fine-particle data,
and the dots are in the data points of fine particles,
and a residualized neasure of nortality. This is
nortality after other factors have been factored out.
Al'l the individual |evel factors have been taken care
of .

And again, they show a dose response, and
when they did a test for linearity, what they said was

it was basically fairly near linear in their response.
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This is cardiovascul ar, cardiopul nonary, and this is
all -cause nortality.

But what we wanted to highlight as well was
not only a near-linear association, but that at the
| ower level, around 12 or 13, the scatter gets greater
and the uncertainty gets greater. So the
extrapol ation down to the |lower |evels of coarse gets
alittle bit nore uncertain.

PROFESSOR THURSTON:. Can | just, as long as
you have this up, just nmake one comment? Because
there were in the witten comments a coupl e of people
who pointed to this figure, which | guess this is from
figure six in the Krewski report, and said that this
showed a poor fit of the nodel, because | think that
they were assum ng that PMwas already in this nodel.
But these are the residuals, not including PM and
t hen seei ng how much PM expl ai ns of the renaining
vari ation.

So | think there was a m sunderstandi ng by
the public fromthe Krewski paper. So they thought
the PMwas already in the nodel, and that gee, I ook,
it's tilted, it's not a flat line, soit's a poor fit.
But actually, what it's showing is, is that after
controlling for everything else, there still is,

there's a slope there, there's an associ ati on between
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remai ni ng unexpl ained nortality and pol | ution.

DR. OSTRO Yeah. Well, we'll wait alittle
bit to get into that and everything later on this
aft ernoon.

PROFESSOR THURSTON:  Ckay.

DR. OSTRO (Ckay. Oher notable results, the
nortality displacenent or what sone peopl e cal
harvesting appears mnor. By that we nean there's an
i ssue of are these people who are affected by
particles, is the prematurity only a matter of a day
or two, or is it of nore significant inportance, nore
significant days? And the studies that have been
conducted to date on | ooking at this phenonmenon of
nortality displacenent indicate that for the
cardi ovascul ar nortality, the reduction, the anount of
prematurity appears significant.

One study on the cardiovascular nortality and
poi nts showed that it's at |east two nonths and
probably longer, in terns of how many days brought
forward. And the chronic studies indicate, as |I've
i ndicated a nmuch greater effect, in terns of life
shortening. So nortality displacenent -- that is, the
short-term consequence in terns of prematurity --
appears mnor. The cases appear to be bringing out

| ots of reduction.
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The second is that there have been only a few
but there are sone conposition-specific studies. So
rat her than | ooking at a specific conponent |ike PM
2.5 or PM 10 or sulfates, a couple of studies have
tried to |l ook at nmarkers and use princi pal conponents
totry to say what are the effects of sources in
general. So they've |ooked at nobile sources or
conmbusti on sources or stationary sources and crustal
sources and so on. And the prelimnary efforts to
dat e suggest that the conbustion-related particles are
t he nost toxic, based on the few studies that have
been done.

And at PM 10 m ght be a broader surrogate for
conmbustion particles in general. So when you're
controlling sone of these sources you'll be
controlling PMand be controlling, reducing or having
effects on sone of these health outcomes that we're
tal ki ng about, but you also m ght be controlling sone
other factors that m ght have additional effects on
heal t h.

Anot her inportant thing is that there has
been very careful control for weather and for other
potential confounders in these nodels. And just to
gi ve one exanple, and | don't want to spend too mnuch

time on this, we mght discuss this later, but things
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like I'inear or snooth variables have been incl uded,
| ooking at tenperature, humdity and dewpoint. More
inportantly, in a nice paper that actually George did
publish this year, | guess, or |ast year, extrenes in
t he weat her sonetinmes are far nore inportant than
| ooki ng at weat her on a day-to-day basis.

But it's really the very hot and very cold
days that really relate to nortality and
hospitalization. And it's nore inportant to | ook at
the extremes, so a lot of studies will |ook at that.
And, of course, the influence of |onger-term seasona
cycles need to be taken into account, and nost of

t hese studi es do that.

kay, we'll stop here. Based on the
suggestions of the chair, we'll now go to the
nmonitoring and then we'll come back | think to the
rational e.

MR. COOK: Thank you. Dr. Kleinman, esteened
menbers of the Air Quality Advisory Conmttee, we're
pl eased to bring before you for your reviewthe
met hods portion of the proposed PM standard. M/ nane
is Jeff Cook and I'mthe chief of the Quality
Managenent branch at the Air Resources Board. And I'd
like to also introduce ny coll eague, diff Popejoy,

and he and | together are responsible for the
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monitoring portion of the staff report for the PM
standard review, and the recomendati ons contained in
t hat .

We're here today to provide you with sone
hi story of the current statenent that's for measuring
anbient PM how it relates to federal nethods, and to
review our proposal for updating a statenent that's in
a rather significant way.

As you are all aware, state regulators are
keenly interested in the neasurenent nmethod that is
used to determ ne anbient concentrations for
conparison to anbient air quality standards. 1In the
case of PM the choice of the sanpler type can
i nfluence the particulate that is neasured, and
ultimately, the definition of the paraneter itself.
We are proposing a suite of standardi zed net hods for
the state anbient air quality standards for PMthat
wi |l ensure consistency and accuracy in regul atory
nmoni toring that becones the basis for annual
determ nati ons made by the board regardi ng what areas
attain and what areas don't attain the anmbient air
qual ity standards.

In doing so, we need to establish networks
that use reliable nmeasurenment techniques. This is

going to be an interesting task, given the significant
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nunber of PM 10 and PM 2.5 sanplers already in
California networks. At the same tinme, we're nost
interested in opening the door for other instrunents,
particularly continuous PMinstrunents that provide
accurate real-time data in short averaging tine.

It will cone as no surprise, I'msure, to
anyone on this panel that the perfect instrunment does
sinply not exist, or, if it did, it's sinply not
practical for |arge-scale network depl oynent.
Fortunately, PM nethods have been evaluated in a
nunber of studies in California over the years, and we
have becone famliar with the pluses and m nuses of
sonme of the available instruments. W're also
fortunate to have several PM supersites in California
that are working on identifying instrunments for this
very same potential use.

Staff had a very limted selection of sanpler
types to consider as the official state nmethod when
the first PM standard nmet hod was adopted in 1986. The
hi gh vol une PM 10 sanpl er mnet hodol ogy approved by the
board wasn't even mature at that tinme, and went
through at |east two subsequent iterations to arrive
at today's workhorse sanpler that we refer to as the
SSI. Part of the nmethod approved by the board all owed

t he executive officer to approve new generation
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sanplers that yielded equivalent results to the state
nmet hod.

The TSP network in place for particulate
matt er neasurenents prior to the adoption of the PM 10
standard was greatly de-enphasized at that tine,
| eaving the sulfate and | ead standards as the sole
reasons for maintaining the TSP sanpling network. For
a short while we did use the TSP sanplers for sone
aspect of our air toxics network; however, that has
been shifted to another sanpler.

One of the advances with the new PM hi gh-
vol une sanpl ers over the TSP devi ces was the
requirenent to use lowalkalinity filters. Because
there would no | onger be a TSP standard and there is
no federal anbient standard for sulfate, there was
little reason to address sulfate on the TSP filters.

At the present time, the SSI sanpler filters
are analyzed principally for nmass, but are al so
anal yzed at selected sites for the dom nant catines
(phonetic) and ani nes (phonetic) that nake PM 10. The
|l ow al kalinity filters in use for the PM 10
measurenents virtually elimnated the possible sulfate
artifact that existed prior.

Nitrate loss is still an issue, however.

Activities that reduce the time to anal ysis have been
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incorporated into the Air Resources Board' s network.
Extracti ons are made soon after filters arrive, and
t here has been an effort to reduce the tinme fromthe
conclusion of sanpling until the filter is included in
the equilibration chanber.

Handl ing extrenely heavily | oaded filters
fromdusty w ndy environnments is another challenge for
any integrated filter-based neasurenent. Beyond that,
t he | abor-intensive nature of filter-based networks
affects directly the sanpling schedule state and | ocal
agencies are able to maintain. So there are sone
cl ear di sadvantages to the nethod and the single
met hod that we have for the state PM net hod.

W' re addressing these shortcom ngs in part
by incorporating nore sanplers that work in California
with an eye again to including those that m nim ze the
| oss of inportant PM constituents and reduce the | abor
requi red per mass determ nation.

The staff's proposal is to incorporate by
reference the current federal reference nethods as
acceptabl e sanplers for the state anbient air quality
standards for PM Quite a few federally recogni zed
but non-state-approved sanplers exist in the state now
to satisfy federal SIP planning and nonitoring

requi renents. And because of the federal program
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nost of the attention has been drawn towards federally
approved sanplers. The federal sanplers have
consi stency in neasurenent principals, and have been
eval uated in extensive field and bench tests. These
i nclude capture efficiencies, filter conposition, pore
size, inlet design and flow characteristics, to
mention a few.

The sanpl ers are capabl e of maintaining
constant and accurate flow, an invaluable aspect of
the sanpler; record the tine of operation and the fl ow
rates. As federal nethods, they're governed by
detail ed nmonitoring regulations and gui delines for
sanpl er and | aboratory operation.

What we are not proposing to adopt, however,
are federal equival ent nethods carte blanche. This is
where you find the federally approved continuous
sanplers. Qur primary reason for this is that
equi val ent sanplers were approved on the basis of
field performance and few were tested in California
before they were granted that designation. Sone have
proven to be troubl esone for the state.

To begin with, we're proposing to adopt the
PM 10 and PM 2.5 filter-based federal reference
nmet hods as acceptable for all regulatory purposes.

The PM 10 devi ces are both high-volunme and | ow vol une
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sanplers. The PM 2.5 is |owvolunme only. Any
federally recogni zed sanple inlet will be |ikew se
approved with its appropriate sanpler.

An inportant point 1'd like to stress at this
time, for reasons nentioned a nonent ago, is that
federal ly approved continuous sanplers will not be
simlarly incorporated by reference. Wthout further
eval uation, they nust be denbnstrated to work in
Cal i fornia.

We're planning to include continuous sanplers
in the final report, however, but that action will be
based on the results of a study that is underway and
wrapping up in Bakersfield at the end of this nonth.
We're proposed to retain the equival ency provision in
the regul ation to encourage the continued devel opnent
of new sanmplers. And lastly, to shift fromTSP to PM
10, the sanpler of choice for sulfate.

We anticipate this action will be wel coned by
state and | ocal regul atory agencies who nust now
grapple with two sets of requirenents when naki ng
sanpl er purchases, and knowing that to virtually tag
sonme sanplers as good for some purposes and others for
ot her uses. W hope to not only close the gap between
t he approved state and federal sanpler technol ogies,

but to approve continuous PM 10 and PM 2.5 sanplers
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for conpliance purposes.

At the present tinme, the US EPA has not
approved a continuous PM 2.5 sanpler. W' re hopeful
that they will see our proposal as an endorsenent of
the sanplers that work in California, and nove to
accept our continuous PM 2.5 sanplers in their current
del i berati ons.

A few words about the study that is draw ng
to a close in Bakersfield. First, we're evaluating
four instrunments that are in general use and that hold
promse in California. Some include very recent
upgrades. The instrunents are being watched carefully
by our staff, who operate the devices according to the
vendors' desires. W are approaching this study with
the idea to optim ze the chances for success within
t he expectations of nornmal operations.

I nstrument vendors were allowed time to set
up their instruments and to train our staff and be
fully satisfied before they left the station. They
have been able to fix serious problens when they
occur, and only one of those has occurred, and no
vendor has had access to the station or any of the
sanpl ers' data since the study began in October 2001.
Calibrations and audits have been perforned in

accordance with the protocol drafted by ARB staff and
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agreed to by the vendors. By the way, we are very
pl eased with the way this study is proceeding.

Bakersfield in the winter, as you probably
know, poses difficult environnental conditions for a
sanpler. This area was selected for that reason, in
that it represents well the atnospheric soup in areas
of California that have the npbst persistent and
difficult PMproblens. Lastly, all of the vendors
have agreed to equip their sanplers with the sharp cut
and | ead cycl one.

We're focusing on the | atest generation
instrunments or software upgrades to famliar systens.
The sanplers we're evaluating are all paired. They
produce hourly average PM neasurenents directly in
m crogranms per cubic nmeter. They are, for PM 10, the
federal equival ent nethod, Met One Beta Attenuation
Unit; the federal equivalent nethod, Anderson Beta
Attenuation Unit that operates on a slightly different
principle; the Rupprecht-Patashnik TEOMw th the
Sanple Equilibration Systemand Filter Dynam c
Measurement System This is a new add-on to their
TEOm that we're | ooking at now.

And | astly, for PM 10, the Anderson
Cont i nuous Ambi ent Monitoring device referred to as

the CAM These will be conpared agai nst both the
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Anderson SSI, the high-volunme sanpler, and the
Ruppr echt - Pat ashni k Partisol, a | ow volune PM 10
sanpl er, both of which are al so paired.

The PM 2.5 sanplers include virtually the
sane types of designs, the sane instrunents with only
the PM 2.5 head: the Met One Beta Attenuation Unit,

t he Anderson Beta Attenuation Unit, the Rupprecht-
Pat ashni k TEOM the SES, FDMS, and the Anderson CAM
unit. Those will be conpared against paired PM 2.5
FRM sanpl ers. Those data will be available in late
February.

The two reasons regul atory agenci es have for
operating TSP sanplers are for conpliance with the
state sulfate anbient air quality standards, and the
state federal anbient air quality standard. Wth
adoption of the size-segregated PM standard, the
decrease in sulfate concentrations, and the dramatic
decrease in sul fur dioxide concentrations, and the
shift fromcomunity-oriented to source-oriented
monitoring for | ead, the nunber of TSP sanplers has
mar kedl y decreased over the years.

The sulfate network in California exists
primarily in the South Coast air basin. Replacing the
TSP sanplers with the SSI for sulfate nmeasurenents

woul d not only permt further downsizing of the TSP
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network, but at the sane tinme incorporate a nuch
| arger PM 10 SSI network as the potential devices for
sul fate nonitoring.

There are several issues that we wanted to
tal k about just briefly that actually represents nore
or less a work in progress, and that is, in |ooking
back at the historic sanpling device for sulfate, the
TSP sanpler, that it has a known artifact to it.
Dependi ng on the alkalinity of the filter, it can
range fromone to eight mcrogranms per cubic neter.
The factors that have been cited to affect this
include things like the sul fur dioxide concentrations,
the relative humdity, the flow rate of the sanpler,
as well as the alkalinity of the filter.

The SSI sanpler, which uses a quartz filter,
has controlled alkalinity on the filter which is
controlled by regulation, and that should reduce and
elimnate the artifact. So what we're grappling with
now i s | ooki ng back at the information that was relied
upon to set the original standard and is that
i nformation specific enough that we shoul d be
considering nodifying the level to account for that
artifact, or is that basically within the noise of the
deci si on.

PROFESSOR FRI EDLANDER: But are we going to
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stay with the filter system are you verifying that?
Because |'ve always thought that there's, particularly
in an area |like Southern California where we have very
strongly oxidi zi ng at nospheres and we have hydrogen
per oxi de, that the peroxide should react with the SO2
in the aerosol that's deposited in the filter and | ead
to a positive artifact.

MR COOK: On the quartz fiber filter, as
well as the --

PROFESSOR FRI EDLANDER:  Excuse ne?

MR COOK: On the quarter fiber filter, as
well as the glass filter?

PROFESSOR FRI EDLANDER: I f you have sul fates
al ready deposited, | think there will be water there,
and peroxide and SO2 can dissolve in it, yeah.

MR. COOK: | think one of the bigger
guestions -- | agree with what you're saying, | think
the big question we're grappling with is, is the
information that was presented to the staff at the
time they nade that nom nal determ nation of 25
m crogranms per cubic neter, and how specific was that,
and is it sensitive enough that this artifact needs to
be | ooked at closer and possibly accounted for in that
determ nation, or in the determnation to go to PM 10

as the filter of choice.
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PROFESSOR FRI EDLANDER: M. Chairman, will we
have tine to revisit this this afternoon, these --

CHAl RVAN KLEI NMAN:  Well, | think this is an
i nportant issue, especially since there is a
reconmendation on the table for a PM-- rather, a
sul fate standard.

Jeff, can you give us sort of a ballpark idea
of what you think the magnitude of this artifact m ght
be? Are we talking a few mcrograns, are we tal king
nore than that?

MR. COOK: The data that |'ve | ooked at for
California over the years is rather interesting,
because the artifact is not consistent throughout the
state. As a matter of fact, the agreenent between PM
10 and TSP sulfate in sone portions of the South Coast
air basin is actually very good. Wen you go out
towards the western portion of the basin, fromthe
sites that we have available to us -- For exanple, out
in Hawt horne -- is where you start to see sone of the
disparity grow. And we're |ooking at nunbers on the
order of maybe four m crograns per cubic neter.

The ot her places that we' ve seen the
disparity is in the Bay Area itself, and in pl aces
i ke San Francisco, Richnond, San Jose, where we see

that disparity about the sanme order of nagnitude,
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about four mcrograns. There has been a | ot of
di scussi on about where that conmes from is that
actually an artifact or is that actually a | arger
sulfate particle generated either by the sea spray or
by sonme other -- we just, we're not -- But it's about
four, sonething on that order, three to four.

PROFESSOR FRI EDLANDER:  Yeah, Professor
Sioutas just pointed out that in San Franci sco, where
you have relatively high humdity, that that woul d be
a possi bl e place where you woul d expect a hi gh water
content in these filters, and they're possible sites
for the sulfate reactions as a result of SO2 and
peroxi de fromthe gas phase, dissolving and reacting.

MR. COOK: And would those tend to formon
that, on the glass fiber filter nore readily than the
ot hers, because --

PROFESSOR FRI EDLANDER: I f you have water
t here.

MR COOK: -- we're seeing a difference in
this area, which is the one thing that's a little
interesting to us.

The other interesting thing is --

PROFESSOR FRI EDLANDER: | nentioned this in
the comments that | sent to Dave Mazzera.

s he here? | guess he's out.
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DR. MAZZERA: Yes, |'m here.

PROFESSOR FRI EDLANDER:  Yeah, when you --
This is discussed in the comments that | sent to you.

CHAI RVAN KLEI NVAN:  Yeah, | think we'll go
into this in nore detail this afternoon.

DR BALMES: Could | add one elenent to this?
This is actually, the issue of the artifact is
actually something that was kind of raised by
nmonitoring people after the first recomendati ons were
put out in the draft report. W went back and we
| ooked at the data that was used to set the original
sul fate standard of 25 m crogranms back in 1976. At
that time they weren't aware of the artifact in that
original 1976 docunent, that that standard was set on
the basis of -- basically, respiratory irritation from
studi es seen in animals, fromsulfate aerosols.

It was set |ooking at actual occupational
settings of human exposures at about 350 m crograns
per cubic nmeter studies. And then using a safety
factor to get down to the 25-mcrogramlevel. And
then it was al so used, epidem ol ogi cal data that
basically had seen sonme effects in that sane kind of
ar ea.

The Air Board, at the tine the Public Health

Services and at that tine the Air Quality Advisory
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Comm ttee had reconmmended the 25-m crogramlevel, and
at that point it was set so that the artifact actually
was not, did not enter into the original setting of
that 25-m crogram standard. And in subsequent reviews
in 1977, they again reviewed the sulfate standard,
retained the standard at the current 25-m crogram
| evel, and at that tinme they had had their first study
of nonitoring nethods and had identified that there
was an artifact problemthat depended on sulfate
concentration and the alkalinity of the glass filters.
But they still retained the 25-m crogram | evel of the
standard, so just some background.

So basically, in our reconmmendations, we
believe that noving to the PM 10 sulfate standard
actually gets back to what the original data was, and
that was to | ook at basically sub-m cron-sized
particles in aerosols that was the basis for that
original standard. Moving to the PM 10 nonitoring
met hod al so increases the areas that are covered and
will give a much better understanding of sulfate
concentrations around the state.

PROFESSOR SI QUTAS: | also want to point out
that there is now a | ot of published and commercially
avai | abl e continuous sulfate nonitors that our

supersite has shown excellent agreenent with the
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tefl on-based sulfate. So this is sonething you may
want to consider. And these continuous nonitors would
not suffer fromthose artifact problens, so | inplore
you to consi der those too.

CHAI RVAN KLEI NVAN:  Ckay. |s that
information avail abl e, Costas, so we can --

PROFESSOR SI QUTAS:  Yes.

CHAI RVAN KLEINVAN:  It's a published report?

PROFESSOR SIQUTAS: And | will provide it,
sure.

CHAI RVAN KLEI NVAN:  Ckay. That's good to
have.

MR COCK: It's evident that the nunber of PM
sanpl ers avail abl e today has grown substantially since
t he board adopted the anbient air quality standard and
t he method back in 1986. W're confident all would be
wel | served sinply by elimnating as nuch confusion as
possi bl e between the sanplers that are usable for
federal versus state activities.

W woul d also |like to adopt conti nuous
met hods that |'ve nentioned before. In so doing, we'd
be maki ng a statenment about sonme of the federally
approved sanplers that do not work in California.
W're optimstic that the |atest version of the

sanplers we are evaluating will give us the ability to
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do just that. As nentioned earlier, we will work with
the US EPA in hopes it will accept the results of this
study as it noves ahead in its desire to approve
continuous PM 2.5 sanpl ers.

The state's proposal fills several needs.

One is the | ong-overdue action to recogni ze federal
reference PM 10 nethods for use within the state and
for the state standards. Another is the tinely
decision to recogni ze the federal reference nethod for
PM2.5. And lastly, the step forward to adopt

conti nuous sanplers for work in California.

We | ook forward to sharing the results of the
Bakersfield study with you and the rest of those
interested in continuous anbi ent PM 10 nonitoring.

PROFESSOR FRI EDLANDER:  When you refer to the
continuous nonitor, do you nean the inpactor-based
standards, where you collect the -- flash vaporization
techni que, or what nethod are you referring to for the
conti nuous?

MR. COOK: The nethods that we're | ooking at
now are basically beta attenuation, two different
versions of beta attenuation. One uses, one collects
sanples for 50 m nutes and does its analysis and then
advances the tape. The other collects it over a 24-

hour period, making continuous neasurenents.
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PROFESSOR FRI EDLANDER:  Are they both filter-
based?

MR. COOK: Those are both, they are both
filter-based. It's a roll of tape. It actually | ooks
i ke a nodern version of the old AISI tape sanpler
wWith -- using beta rays rather than using |ight
transm ssi on.

The other is the CAM unit, which operates on
a principle of pressure drop as particles build up
again on a filter. | think that's a teflon filter.
And then the last unit is an el aborate unit that
Ruppr echt - Pat ashni k has adapted fromtheir TEOM which
is the -- which probably you're famliar wth, it's
the oscillating mcrobal ance that uses a small flow at
about three liters per mnute. And the change in the
oscillation is attributed to the increase in mass on
that filter.

The problens with that sanpler in California,
and that's been seen in study after study, is that the
tenperature that they operate that m crobal ance on, in
order to elimnate the effect of noisture gain on that
oscillation tends to drive off the volatiles. And
t hey recognize that and they've tried in a nunber of
i nstances to nodify that, decreasing the tenperature.

And now what they've done is they've added

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






10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

74

both a dryer systemthat they actually pass the air
t hrough several tinmes, and kind of a switching system
where they can sequentially nmeasure heated and non-
heated in order to try to preserve the volatiles. So
that's the latest instrument that we're | ooking at.

The one point | would like to nake, however,
is that we do open -- we are preserving this operation
called equivalency. And it exists in the state
regul ations now and it will exist in the future. And
that's the door that we want to | eave w de open to
sanplers that we are not | ooking at now, sanplers that
are at supersites. W're just blessed to have these
supersites in the state, and | think those wll
provi de very val uable information to suppl emrent what
it is that we'll be proposing. Thank you.

DR. OSTRO (Ckay. So on to the
recommendations part. So the general rationale for
t he new recomendati ons, new standards is that our PM
10 standard was introduced in 1983, and, as we've
i ndi cated, since that time there have been hundreds of
publ i shed studies confirm ng associ ati ons between PM
10 and PM 2.5 with nortality and many ot her adverse
outcones. And recent studies al so suggest effects
fromboth fine and coarse particl es.

So now to tal k specifically about the annual
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aver age standards, when we | ooked at the magnitude of
the effects fromthe short-term exposure studies and
the |l ong-term exposure studies, we found that, as I
reported, that the greatest inpact is fromthe |ong-
term exposure studies. Depending upon which studies
you use, the inpact could be two to four times higher
fromthe |long-termexposure. So clearly, the |onger-
term averages play an inportant role.

Qur primary focus is on reducing the entire
PM distribution and the | ong-term exposure by | owering
t he annual PM 10 average and the annual PM 2.5
average. In lowering the annual average, of course,
the entire distribution will fall, and the |ikelihood
of extreme concentrations would also fall.

We al so thought it was inportant to have an
annual average for PM 2.5, as we discussed in the
docunent, and because of the |ong-term studies that
have been specifically shown to be associated with PM
2.5. That has different sources, different |ung
deposition and different penetration fromthe outside
indoors. And again, quite significant effects,
specifically fromlong-term averages for PM 2.5

Now, in terns of how we devel oped the annual
average of 20 as a recommendation, we | ooked at al

the different types of studies that have inplications
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for long-termexposures. Specifically, for exanple,
if we | ooked at the ACS cohort which has a range in
terns of PM 10 from about 18 to 60, and the Harvard
Six-City Study which had a range of 18 to 46, the
averages for those studies are around 28 m crograns
per cubic nmeter. As we indicated, though, there
certainly is sonme |likelihood of effect bel ow those
| evel s.

Then we al so tal ked about when you | ook at
the | ong-term average, the |ong-term neans of those
dai |y exposure studies, relatively acute studies, the
daily nmeans range from 15 all the way up from 70.

But, as we indicated in the docunent, things get a
little bit nore uncertain |ower than 25. And equally
i nportant, nost of the studies conducted at the | ower
end may be less simlar to situations in California,
conditions like in Northern Europe where these studies
have been undertaken, and they don't typically have
the sane types of setups that we have here.

So we're maybe slightly less confident in
extrapol ating fromthose studies to situations in
California. But the neans of those studies, the
ranges that we were really concerned about were the 25
to 35 mcrograns per cubic neter.

And al so, we have a few studies on the
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effects of long-termexposure on norbidity.
Specifically, there were sone studies published using
the Harvard Six-Cty Study, sonme Harvard 24-City
Studi es, that show effects of one-year averages of
particles on various chronic outcones in children;
things like bronchitis and chronic cough. And also in
California, the ARB has funded a | ong series of
studies on children's health in Southern California,
and those two are -- the range of those studies are
around 21 to 35. Children's health studies were al so
finding effects on synptons and a little bit on |lung
function as well on the studies reported to date.

So when we put all these studies together, we
t hought an annual average of 20 was providing a good
deal of health protection for the population in
Cal i fornia.

Li kewi se for PM 2.5, we |ooked at studies
that have inplications for |ong-termaverages. Here,
the studies go from9 to 35 with a nean of around 18,
and |ikewi se for the Six-City Harvard Study, a nean of
around 18. Again, no absolute clear threshold reduced
the effects probably down bel ow t hose | evels. And, as
| indicate, once you get to those | ower |evels,
alternatively becone greater and fewer points down

t here.
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And al so we | ooked at the studies of daily
exposures by |l ooking at the |ong-term average of those
studi es. Because you want to basically be bel ow the
means of what those studies are show ng, you want to
drop down bel ow those distributions. And the range of
t hose studies, the neans are around 13 to 18.

So we thought noving to a 12-m crograns- per-
cubic-neter for PM 2.5 would afford sufficient
protection for the public health. W're not claimng
it's a zero risk, and point out that there is sone
possibility of effects |ower than that, but we thought
that the scientific evidence pointed to a nunber as
this 12 m crograns per cubic nmeter for PM 2.5

Regardi ng the 24-hour standards, there was a
concern that sone areas that will be attaining the
annual average or averages still m ght have episodic
el evations on a short-termbasis. So, for that
reason, we decided to recommend retaining the current
24- hour average standard for PM 10 of 50 m crograns
per cubic nmeter with the belief that that, coupled
wi th a 20-m crogram per-cubi c-neter annual average
woul d afford protection for both | ong-term exposure as
wel | as short-term exposures.

We do discuss in the docunent, though, that

it is difficult to disentangle the effects of |ong-

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






10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

79
term exposures fromshort-term exposures. | nean, the
studi es m ght be neasured in 24 hours or many years,
but, in fact, people are exposed all the tine. So
even t hough you're nmeasuring short-term exposures and
you think there are effects fromthose short-term
exposures, but those are all superinposed on the
under | yi ng anount of |ong-term exposures.

So there are no studies in which we have
background exposures and then all of a sudden we have
a 24-hour exposure and then background again, and then
we elicit an effect off all of the studies that we're
forced to rely on by nature to incorporate chronic
exposures that makes this nore difficult to invoke a
short-term standard for PM 2.5.

So, consequently, because of the difficulty

in the bright line, even though we do think there are
effects fromshort-term exposures, in fact, well-
docunented effects, at this time we do not recommend a
24- hour average. W think the conbination of a 20-
m crogram PM 10, 12 microgram 2.5 annual average and
the 50 average for PM 10 for 24 hours will drop down
the whol e distribution and afford a good deal of
protection for both the PM 10 and the PM 2. 5.

For sulfates, our assessnent of the sulfate

evidence was that it's |l ess consistent than that for
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PM 10 and PM 2.5. Wen you review the studies as a
whol e, sone studi es where you expect to see sulfate
effects stronger than PM 2.5 effects, and you don't
see them but then you see the reverse in sone cases
where you woul dn't think sulfates were necessarily a
probl em you' d see a stronger sulfate effect.

W didn't feel that there was enough evi dence
to really change what we have right now, and we
coupled that with information that sulfate
concentrations in California are far | ower than the
current standard, and the strongly acidic sulfates
associated with health effects are relatively uncommon
in California. W've reduced a |lot of our major SO2
sources a decade ago, so we don't have a |lot of SQ2
sources to worry about at this point.

Two final points. One is we were planning to
talk a little bit about nmechani sns, but in the
interests of time we'll wait until this afternoon.

And Dr. Lipsett wll then | ead a discussion and hear
the comrents from AQAC on nechanisns. So we won't
cover that this norning.

But we did want to nention that our risk
anal ysis of the data showed that there would be
significant health benefits fromattaining the newer

standards, and just as an exanple, the details are in
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t he docunent, but as an exanpl e, suppose the change
fromcurrent levels to our 20-m crogram per-cubi c-
met er annual average, if you apply the epidem ol ogic
evi dence and | ook at that change fromcurrent |evels
to 20 mcrogranms, it ultimately would result in about
6500 deat hs per year, premature deaths per year that
t hen woul d be saved; 3100 cardi ovascul ar
hospitalizations for those above age 65; and a
significant nunber of |ower respiratory synptons that
coul d be reduced.

And we al so | ooked at ot her outcones, |ike
ast hma exacerbation and | forget the other ones, but a
couple of respiratory hospitalizations and so on. So
there's a whol e range of benefits that we expect,
significant benefits that will be inproved by
attaining a standard of 20 m crograns.

DR. SHERMAN. | know this is a long tine ago,
in 1983, but do you have any information about all-
cause daily nortality prior to '83 and the institution
of the PM 10 30-m crogram standard, and how t hat
affected all-cause nortality between tine points
before and after?

DR. OSTRO Unfortunately we don't have a | ot
of data. Up until 1983 there had been relatively few

of these tine-series studies. The primry source of
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data at that tinme was a London data set that had
exi sted for 14 years. And that was neasuring bl ack
snoke. The studies at that tine, if you try to nmake
sonme rough conpari sons between bl ack snoke in London
inthe '70's and PM 10, you can -- sone anal ysis has
shown that the effects are along the same conti nuum
that is, the effects per m crogram equi val ent on
nortality appear to be about the same. So you're
| ooki ng at basically one | ong concentration of
response function.

But there wasn't a |l ot of studies on PM 10,
and | think there was actually only one study of PM 10
when we actually set the standard and even US EPA set
the standard. There was very little studies actually
using PM 10. It was based on TSP, plus our know edge
of the lung and the likelihood that the smaller
particles were nore inportant than total particles.

PROFESSOR SHERMAN: |s there any pl an?
You' ve given us sone predictions of reduction in all-
cause nortality with the new 20-m crogram versus 30-
m crogram standard. Have you nmade plans to try and
see that your predictions will actually hold true?

DR. OSTRO Wll, it's a hard thing to do,
because there are so many ot her factors, of course,

that affect nortality and norbidity. Actually, the
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Health Effects Institute | think is going to be
fundi ng sone studies that they call accountability
studi es, which are ained at specifically doing that.

W're trying to |l ook at natural experinents
in away to see what happens pre- and post-. For
exanpl e, they're |looking at, or they're thinking about
| ooking at New York City, which is going to nove
towards getting rid of diesel buses and maybe certain
cars that maybe threaten the whole city, and then they
want to try to | ook at health effects beforehand and
afterwards, as a way of |ooking at that.

DR BALMES: And the Air Resources Board is
al so strongly considering funding such a study. |
don't know if it's finally been approved or not.

CH EF BODE: W are actually, we have an RFP
we hope to get out here within the next week or two
that does that. Actually, it's asking for a proposal
to do that. W'Il |ook at basically changes in the
air quality over the |last 20 years and identifying any
heal th benefits, which will be difficult --

DR OSTRO It's a very difficult thing to
do.

CH EF BODE: Yeah, very difficult.

DR. OSTRO Because when you're | ooking at

| ong-term changes, |ots of other things change. And
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again, if you' re |looking at an outcone |ike asthma or
hospi tal adm ssions or so many other factors that, of
course, have changed over the | ast decade, that make
it very difficult, but | guess people will make an
attenpt to do that.

PROFESSOR SHEPPARD: But there would be
little point in evaluating the effect of setting a
standard. Really, the health effect inpact would be
conplying wwth the standard. And, as you showed,
there really hasn't been much change in the overal
| evel s of particles over the |ast ten years.

So despite having set the standard in 1983,
really the health effects are going to be seen by
enforcenent of the standards.

DR. OSTRO Correct, yes.

CH EF BODE: Now, there was a fair anount of
i nprovenent in the '80's with regard to particul ate
matt er exposure, where there has been | ess inprovenent
in the '90's.

DR. OSTRO Well, and also, things could have
gotten worse. You know, things staying relatively
constant mght be a gain in a way, because that m ght
be sone of the standards. Things m ght have gotten
even worse. And sone of the other pollutants have

shown significant changes, significant inprovenents.
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In the LA area, for exanple, where ozone has dropped
really dramatically and sonme of the other pollutants
have dropped. Lead and others have dropped really
dramatically over the last ten or twenty years.

PROFESSOR CROPP:  But | think in regard to
children, you have to concentrate a great deal on
norbidity. Because | think children have a long tine
to live, children are in general healthier than
adults. And we have to try to ook at mnor norbidity
effects in this population conpared to just nortality
in the ol der popul ation.

And the nortality effects or expected life
expectancy i s perhaps one paraneter to also | ook at,
because | think if you just concentrate on the effects
of the ol der population we mss a great deal.

DR. OSTRO | have to say I'mglad you
remnded nme, | didn't -- | gave short shrift to sone
of the norbidity outcomes because a | ot of the tension
and action is on the nortality. But in the docunent
we have outlined that there have been many studi es now
in children, healthy children and asthmatic children.
There have al so been sone studies trying to | ook at
infant nortality and other outconmes for infants.

So we do review sone of those studies. And

again, there does seemto be fairly consistent effects
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relating PM 10 to exacerbation of asthma and
respiratory synptons in general anong children, so
those studies are out there and definitely have
concern as well .

CHAI RVAN KLEI NVAN:  Ckay. Bart, thank you.

W're going to -- | think we're due to take a
break for lunch. After lunch Mke Lipsett is going to
take a few m nutes and go over the nmechani sns.

DR LIPSETT: Only a few.

CHAI RVAN KLEINVAN:  Only a few. And | was
wonderi ng, because it goes back quite a ways, if not
t oday maybe tonorrow we could get a very brief review
of the kinds of data that went into the original
setting of the PM-- not the PM but the sulfate
standard, way back when. Because | think that plays
into considerations of how inportant is the artifact
and the nonitoring nethods, in terns of, you know,
whet her there are problens or not, in that particular
st andar d.

DR LIPSETT: | hope we can conply with that,
M ke. None of us were working at the Health
Depart ment when that was set, and we've actually
| ooked for that documentation and | don't think either
one of us has it in our files.

CH EF BODE: | do.
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DR LIPSETT: Oh, Ri chard does, excellent.

CH EF BQODE: | have back to '76, '77.

DR, LIPSETT: GCkay, good. You can sunmarize

it tonight, then.
[ Laught er ]
CH EF BODE: That will teach me a | esson.
CHAI RVAN KLEI NVAN:  Ckay, then, we're
adj ourned until 1:307?
CH EF BODE: Wy don't you plan about 2:00
o' cl ock?
DR OSTRO O about 1:45, how about a
conprom se
CH EF BODE: kay, 1:45.
(Ther eupon, the | uncheon
recess was held off the

record.)
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AFTERNOON SESSI ON

CHAI RVAN KLEI NVAN: | just wanted to give you
sone idea of the questions that were addressed to the
commttee. And those are going to formthe basis of a
| ot of the discussion for this afternoon.

So the first issue was were the rel evant
studies in the various disciplines -- dosinetry,
epi dem ol ogy, toxicology -- were those identified
appropriately, were they interpreted appropriately,
and were there any prom nent om ssions were studies
t hat needed to be included in the review

Were the susceptible popul ations identified
appropriately? Are there other populations that did
not receive sufficient attention, and are the data
specifically on infants and chil dren consi dered
appropriately, because, as was nentioned earlier this
nor ni ng, one of the reasons for this re-review and a
maj or reason is the question of whether our air
qual ity standards were adequately protective for
i nfants and chil dren.

We're al so | ooking at the possibility are
there critical data that should have been consi dered
regarding netrics, averaging tines or any other
characteristic that should have been included in the

revi ew and perhaps were not.
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Were the uncertainties treated adequatel y?
Were they described? Wre they treated so that the
report has adequate bal ance?

Were the exposure patterns appropriately
reviewed, especially with respect to differences in
patterns for susceptible popul ations? And again,
infants, children. Bart nentioned elderly people are
peopl e over 50 -- | don't know, Bart. W nay get you
for that.

[ Laught er ]

CHAI RVAN KLEI NMAN:  And t hen, | ooking at the
overal | approach to arriving at the reconmendati ons,
are they understandable, are they appropriate, and are
the air quality standards supported by the scientific
rationale? And we're going to address that nore
tomorrow. | think for this afternoon we'll probably
|l ook at primarily the first five questions that |
nment i oned.

This one wll be nunber six.

Nunmber seven will be to ook at is there
sufficient or insufficient evidence with which to
develop a PM 2.5 24-hour average standard. O are the
standards that are proposed adequately protected?

And then other research issues. |Is the five-

year cycle appropriate? Are there -- What are the
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gaps in our know edge base? Are there other
suscepti bl e groups, appropriate sanpling nethods and
i ssues such as coarse versus fine particles and how
t hose can be dealt with in the future, what sort of
research is needed. So that's going to provide the
framework for nost of the discussion.

Now, there was an arcane way in which the
makeup of the conmttee was devel oped, and |I' m goi ng
to let Mke Lipsett tell us how that cane about.

DR, LIPSETT: Apparently there is sone
confusion anong the commttee nenbers and nenbers of
t he audi ence as to who the Air Quality Advisory
Committee actually is, and why you people are actually
here. And the Air Quality Advisory Commttee is
actually an ad hoc non-statutory commttee that's been
in existence -- | won't say continuously because it's
had a few gaps in neeting tine, but since 1974. It
was initially a commttee to the Departnent of Health
Services, which our departnent used to be part of, and
since 1991 when our group was separated out from
Heal th Services and nade a part of Cal EPA, the Ar
Qual ity Advisory Conmmttee provides technical peer
review in our recomendations to the Air Resources
Board regarding the anbient air quality standards.

Now, a couple of years ago there was a bil
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passed by the State Legislature -- This is Byron
Shares' bill -- that required that environnmental rules
all get technical peer review And for major rules
like this one for the particle standard, it required
that the individuals participating in it basically be
considered to be world-class scientists appointed in
consultation or by the president of the University of
California. And so our departnent submtted a |ist of
names to the University of people who we thought, in
addition to our Air Quality Advisory Commttee, would
be helpful in this process. And if you weren't
contacted directly by the president's office, that's
how you were sel ected, was by the president of the
Uni versity.

And so the larger group that's neeting here
was convened specifically for the purpose for
reviewing this particular standard. In ternms of
what's going to be happening with the Air Quality
Advi sory Committee itself, of whomthree of the active
menbers are sitting here today -- that is,

Dr. Kleinman, Dr. Balnes and Dr. Sherwin -- we're not

sure what we're going to be doing in the long term or

whether -- | nean, it may involve a nunber of you if
you're so willing to continue to serve in this
process.
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So, with that, we're going to go to | guess
the first section is going to be on deposition. And |
had just a couple of slides on this, and then John, I
guess you're going to be | eading the session; is that
correct?

DR. BALMES: Well, my understanding from our
bri ef organizational neeting this norning was that |
was going to start off the discussion.

DR. LIPSETT: kay. Then why don't you go
ahead, that's fine.

DR. BALMES. Well, the Dosinetry section of
t he docunent, 7.1, goes from 108 to 113, the top of
113. So it's a relatively short section, and
dosinmetry may actually be the wong title for it, to
sone extent. Mich of the section is about deposition
of particles, and it doesn't pretend to be an
exhaustive review. But basically outlines | think
fairly accepted knowl edge about how particles are
deposited in the airways and how there is sone size
selectivity in terns of deposition. And it generally
references textbook reviews in terns of deposition.

It does acknowl edge that there are
di fferences between normal deposition of particles and
normal individuals versus those with obstructive |ung

di sease such as asthma or chronic obstructive |ung
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di sease, and there is sonme discussion about in such
i ndi vidual s there can be focal hyperdeposition of
particles. And there is sone citation of specific
papers in this regard.

There is a section on clearance, which
i ndi cates that sone particles remain in the lungs for
quite a long tine. And then | think probably the nost
interesting section or subsection of the section,
7.1.3, deals with potential differences between
children and adults, since this reviewis in part
because of the SB 25 mandate and to specifically
respond to children, or just to consider children and
their special susceptibilities.

| don't know if my pediatric coll eagues on
the commttee will have any major concerns about this
section, but it actually does contrast studies that
give a different overall result with regard to whet her
there's greater deposition or not in children,
relative to their weight or relative to their absolute
m nute ventil ation.

But | thought that the section achi eved what
was necessary, which was just to provide an overvi ew
of what's known about particle deposition and
cl earance, and sonme potential differences in

susceptibility related to pre-existing |ung disease,
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and actually, alittle bit on children's potenti al
speci al susceptibilities. So | didn't actually have a
maj or problemw th this section.

CHAI RVAN KLEI NVAN:  Ckay. |'d like to throw
it open to the rest of the conmttee.

PROFESSOR CROPP: Wl |, you nmade sone
comments about children, and | think | do want to
poi nt out that there are sone inportant considerations
inregard to deposition of pollution particles, air
pollution particles in this age group. You nust
remenber that a child isn't only young in nunber of
years but the lung is small, the anatony of the |ung
is different in that the surface area to volune is
different and, therefore, there is a relatively |arger
surface area available for particle deposition in
young children, in infants in conparison to adults.

Their nmovenent of air, of gas in and out of
their lung is much | arger conpared to the volune and
the size of their lungs in conparison to the adults,
so that the exposure of the young child to pollution
even at rest and particularly during exercise is much
greater than it is in adults. Now, | think that
children al so exerci se spontaneously nuch nore than
sedentary adults, and constantly again that wl|

i ncrease their exposure.
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| think it is also inportant for everyone to
realize that children in general are nmuch heal thier
than adults. They have not been subject to repeated,
many injuries to their lungs, fromviral infections,
from exposures to cigarette snoke, and to any nunber
of potential injurious materials. And, therefore, it
will require a nuch greater insult to a child s |ung
to denonstrate the nmeasurable effect than it is for a
so-cal l ed heal thy adult.

And then you nust renenber that children are
supposed to live for 80 years or hopefully 85 years.
And the injuries are cumulative. It is not just that
they suffer nmeasurably in their first five or fifteen
years of life. The nore they have been injured, in a
smal | way perhaps, the greater effect it will have on
their health during their adulthood.

| think this is sonmething that is inportant
to remenber, particularly the repeated short exposures
wll each |leave a small anmount of injury, and that
accurul ates, even if the effect of the single or a
dozen smal| exposures are not easily neasured, not
that they cannot be neasured. So it's inportant that
we have both short-term consequences of exposures in
children that nay cause themto m ss school or devel op

an asthma attack or have other signs that are
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measurable, but it is also inportant to sort of learn
to predict and devel op the proper nodels and
met hodol ogy to see how the many exposures that they
experience, what effect it will have on their life

expectancy, as well as on their adult health.

DR. BALMES: 1'd like to say one nore thing
to anmend ny conmments. | alluded to the fact | didn't
like the title of this section. | actually this
Dosinetry is a little bit msleading here. | would

change it to Particle Deposition and C earance.

CHAI RVAN KLEI NVAN:  Ckay, but | think, you
know, the point being made is very inportant, that
dosinetry plays a role, especially when we're | ooking
at the children versus adults. You know, if the
t heoretical nodels in sone of the neasurenents are
correct, that children do deposit nore material in
their lungs for a given exposure level, then it's
possi bl e that the standard needs to reflect that to be
adequately protective of children.

And so one of the questions | think that
coul d be addressed in our thinking is has that been
taken into account adequately, which is one of our
speci fic charges.

DR. BALMES: The data presented here in the

section on differences between children and adults
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suggests that it's not clear whether children have
greater relative depositions than adults. And | think
that that's probably a fair assessnent of the state of
t he know edge.

PROFESSOR SHEPPARD: |'m not sure that's
really right. Although you can qui bbl e about adequacy
of each study that's |ooked at children and adults, |
think there's consistency between nodels of deposition
and data that the deposition of particles in the range
we're tal king about would be likely to be greater in
children. Comng up with a correction factor for how
much greater isn't going to be sinple, but actually
t he docunent suggests that it probably is greater, and
| think that nore accurately reflects the current
state of know edge.

DR. BALMES: | would agree with that, that
there's probably a greater deposition but to say how
much greater -- | think that's fair.

PROFESSOR CROPP: The activity level is
particularly inportant.

CHAI RVAN KLEI NVAN:  Shel don?

PROFESSOR FRI EDLANDER: | have some comments
on a later section in that chapter seven. |[|s that
relevant? Can | --

CHAI RVAN KLEI NVAN:  Wth respect to dosinetry
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or was it --

PROFESSOR FRI EDLANDER:  Well, there's a
section on pul nonary and systemc inflamation. It's
at chapter 7.8.

CHAI RVAN KLEI NVAN: Woul d that be nore in the
mechani sns?

PROFESSOR FRI EDLANDER: Wl l, it was nore on
the -- Well, it's related to the mechanismin the
sense that there are a whole group of studies that are
di scussed invol ving various nmechani sns and i ntroduci ng
the agent, the pollutant to the biochem cal system
In other words, they tal k about installation,
inhalation, in vitro studies, animal studies. And, in
nmy view, those are -- fromthe point of view of an
engi neer looking at this, those are all quite
di fferent nechanisns for getting particles in contact
with tissue, and --

CHAI RVAN KLEINVAN:  But | think that's going
to be related to our discussion of the toxicology, so
maybe we ought to hold that until later.

PROFESSOR FRI EDLANDER: Ckay. |'d be happy
to hold it off, then.

CHAI RMAN KLEI NMAN: Russ?

DR. SHERWN: Yes, Russell Sherwin. | have a

guestion for information, and the question is the
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aerodynam cal |y equi val ent dianmeters don't take into
account the fact that there actually are particles
bi gger than ten mcra that actually get into the
peri pheral lung tissue. So the question |I'masking is
do we have any information on an understatenent of the
standard because inhal able particles larger than ten
m cra of inportance -- For exanple, fibrous silicants.
| find themin the |ung.

And they undergo | ong access fragnentation.
Fi bers are nuch nore toxic in general than are non-
fibrous particulates. So that could be a nmeani ngful
thing. | just have no information. |[|'ve tried to get
this, but only, you know, with a very personal and
limted effort. So the question is what information
do we have on inhal able particulates greater than ten
mcra that enter the lung, including pollens. | find
35-mcra, 50-mcra pollens in peripheral air spaces,
we' re tal king about al veol ar spaces, small bronchial s.

CHAl RVAN KLEI NMAN:  Wel |, that's true, but |
bel i eve when they tal k about PM 10, the 10 represents
an aerodynam c diameter and not a mcroscopically
nmeasured dianmeter. So it takes into account particle
density, equating to a density of one.

DR. SHERWN. Well, this is precisely ny

point, and PM 10 is not mcroscopic. So
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theoretically -- Well, for exanple, no fibers, as far
as | know, are counted on PM 10 neasurenents.

CHAI RVAN KLEI NMAN:  Sure, they are. [It's by
wei ght .

DR. SHERWN: What's that?

CHAI RVAN KLEINVAN:  PM 10 is a definition by
nmass.

DR. SHERWN. Well, that's why | need
under st andi ng, but ny understanding is the way those
nmonitors go, the fibers are not brought down because
of the way they flow. Now, maybe sonebody can
enlighten ne. That's ny understanding, that the
regul ar collectors do not catch fibers.

MR. COOK: The question was fibers in the
sanpler that are five mcrons?

DR. SHERWN. Well, we'll take them one by
one. \When you collect PMless than ten, are fibers
part of that -- does that nonitoring actually pick up
fibers? Wien fibers are actually a different kind of
-- obviously, they're not going to be of an
aerodynam cal |y equi val ent dianeter |ess than ten.

MR COOK: And I don't know that we can say
what size range is or is not any fiber equivalent to
aerodynam c PM 10 or not, but fibers do make it to the

filter, of sone dianeter, sone |ength.
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CHAI RVAN KLEI NVAN:  Wel |, ny under st andi ng
is, for exanple, that asbestos fibers are not picked
up; is that true or not?

MR COOK: W use a different sanple for
asbestos, and a different whol e techni que for | ooking
at asbestos so we've never really taken a PM 10 sanpl e
and | ooked at it for asbestos. |It's conpletely
different.

DR. SHERWN. Well, anyway, all |'m saying,
it's very unclear in ny mnd what actually is --

PROFESSOR FRI EDLANDER: | think that fibers
often do get caught up, make it through, the | ess than
10 mcra, even though the fibers are quite long. They
tend to line up in the different of the flow, because
the resistance is smaller that way. So they line up
and they will go through the kind of collectors. They
may go through

PROFESSOR CROPP: As long as the flowisn't
turbulent. If you have 40 cubic feet per m nute,
there may be sone turbulent flow.

MR COOK: Well, | guarantee the flowis
turbul ent because if there's an inpactor on the SSI
filter, it has to make several 180-degree corners, and
so it's --

DR SHERWN: Well, |let nme nmake one ot her
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statenent. My interest in this was sinply I was
trying to correlate ny human material wth what was
bei ng picked up. And, as far as | know, there's only
one report, and Manoni did it, I think, Ma-mo-n-i,
who is the only one | know of that's done m croscopic
studi es on what you actually pick up with your
filters.

It's unclear in ny mnd, sol'mfinally
raising it to see if we can get that information. MW
personal feeling is that we may be understating the

actual material that's cone in. And we certainly are

understating -- Let's say a silicate goes through
even though it's greater than ten mcra. It
fragnents. It fragnents in vivo. | have pictures of

silicates fragnenting, long axis in the body and
macr ophages |ining up, breaking them up.

So we're certainly understating sone of the
pat hophysi ol ogi ¢ aspects of dynam c formation of fiber
silicates.

UNI DENTI FI ED FEMALE SPEAKER: MWy
understanding is that the PM 10, that's the 50
percent? It's --

MR. COOK: There's a penetration curve that's
called D 50, and that is the point at which 50 percent

of the particles pass through. And so we try to
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devel op ahead such that that cut is fairly sharp, and
that you admt certain nunbers of particles that are
| arger than ten mcrons, hopefully, few, and capture a
| arge percentage of the particles that are snaller.

But | don't profess to be an expert in
aerodynam c diameter. The definition of that maybe
Costas can answer.

PROFESSOR SI QUTAS: Well, can | speak to
this? The definition of a PM 10 is actually based on
the sort of common | anguages that, you know, it
assunes that the particle is a perfect sphere and has
a density of one and a dianeter of ten mcroneters;
however, there is a thing. There are nornali zing
factors for irregul arly-shaped particles including
fibers. And these particles could be, for all that |
know, 15 microneters |long and maybe .5 microneters in
di aneter, and their same factor such that, you know,
in fact, a PM10 limt would allow these particles to
penetrate and be collected by a filter.

The whole notion of a PM 10 is basically
trying to mmc the way our throat works, and our
throat collects particles or not based on the
aerodynam c dianmeter. So if these particles were to
penetrate our throat, they would be collected for the

nmost part by a PM 10 filter.
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DR. SHERWN. Well, ny basic question sinply
was | wel cone information on sonmebody who has actually
done m croscopic studies on what you find in the
filters. That was the question.

PROFESSOR SI QUTAS:  Wwell, if | may offer
again fromthe PTEAM study, | renenber reading the
publications of Jack Spindler and his col | eagues at
the tinme nmentioning about the personal cloud and the
fibers inthe filters. |In the personal nonitors that
were PM 10 they did, in fact, see fibers. So, you
know, that nmeans that these fibers my --

DR, SHERWN. Well, the one guy who did that
with the PTEAM was Manoni, and | | ooked at the
phot ographs that he prepared, and | didn't see the
things that | was seeing in the human lung, and that's
what raises this. Because | just think it's something
| would Iike to know about, and |I personally believe
there is sone understatenent, either
pat hophysi ol ogi cal |y or nechani cal .

CHAI RVAN KLEI NVAN:  Most of the PMfilters
are fibrous to begin with, so it's very difficult to
try to identify anbient fibers fromthe fibers in the
filter. But | think that, you know, we've kind of
covered that.

DR. SHERWN: Al right.

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






10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

105

CHAI RVAN KLEI NMAN:  Are there any ot her
comments related to dosinetry? |If not, 1'd like to go
on to the question of the actual exposures, then, as
addressed in here.

Dr. Friedlander, would you like to kick off
on that?

PROFESSOR FRI EDLANDER:  Chapter six | think
has a general thene that deals with exposure, doesn't
it? Let's see, page 47, chapter six, called Exposure
to Particles. And in general, | felt that it was well
done, had a good overall presentation of the chem cal
nature and sources of particulate matter throughout
the state of California.

| felt that the pie diagrans which are shown
shoul d have the -- should show t he average total nass,
because what they show now is the percentages. Al of
t hem show percentages. So if soneone wanted to know
the real -- For exanple, they show the el enenta
carbon, five percent. An exanple, one of them
Redwoods Nati onal Park, shows el enental carbon, five
percent; soil, five percent; sulfate, 27 percent, and
so on. But they don't tell you the total mass, so you
can't tell what the absolute amobunt was, and there are
many, many diagrans of that kind. So | would urge

very strongly that you include the total mass for each
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one of those pie diagrans.

CH EF BODE: Actually, we can do that, but I
notice that nost of the pie charts do have total nass,
it's just selectively it looks |ike we've left them
out. So we'll go in there and nmake those changes.

PROFESSOR FRI EDLANDER: Al |l right, good.

On page 32, page 32 shows signs -- Wit,
that's not the page, that's not in that chapter. Page
82 shows particle size distributions, say, for
Bakersfield, and there are other figures |like that.

But they're not really particle size distributions,
because they're MOUDI stage distributions, right? The
absci ssa, the X axis shows the MOUDH stage.

So then you have to conpare that with the key
that's on the right-hand side. And it turns out that
the diagramis going fromhigh sizes, large particle
sizes to small ones, all of the diagranms of that kind.
And that's not a common way of |ooking at it, at |east
for people who are not directly working on an air --
You' re probably accustoned to thinking of it in that
way, but it doesn't show the distribution with respect
to particle size, it shows with respect to increasing
MOUDI stage and decreasing particle size.

So it's difficult, I think, at |east for ne,

to translate. And it's not really a particle size
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distribution, it's a MOUDI stage, so you have to
deci de whet her you want to keep that or translate it
into particle size and then re-plot it.

CH EF BODE: We m ght do that, we m ght just
re-plot it.

PROFESSOR FRI EDLANDER:  That woul d be ny
preference, yes. Because then | could tell what this
di stribution | ooked |ike.

Now, this very inportant section on page 99,
on a summary of the last section on that, section 6.5,
whi ch deals with characterization of personal and
i ndoor exposure, and the section begins with a
statenment that "Qutdoor PMis usually a nmajor
contributor to indoor and personal PM exposure,
especi ally when few i ndoor sources are present;
however, the relationship between indoor and out door
concentrations and personal and outdoor PM
concentrations are conplex, and correlations are often
| ow. "

Now, that's really a very inportant, one of
the nore inportant statenments | think in the report,
and that is the issue of whether an air pollution
monitoring site on which the inplenentation plans are
based and which are used in enforcenent and

everything, whether they are really related to what
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peopl e are exposed to and are actually inhaling.
mean, that's a crucial issue and you al ways get
criticismfromthat point of view

But | think that sone of the difficulties are
identified, but I don't think that they're -- that
it's sufficiently definitive. 1In other words, | think
that you have -- the |ast sentence is, "However, there
remai ns nmuch uncertainty in the current understandi ng
of these relationships.” Well, now, | think that
shoul d be reflected in the beginning of the executive
summary -- | don't think that that is really singled
out -- and | think that somewhere you' re going to have
to cone to grips, you're going to have to nmake a
statenent that we're either going to have to live with
this the way it is, or we're going to have to do nore
resear ch.

But there has to be -- the second shoe has to
drop. Mich uncertainty remains, but so? You know,
what are you going to do about it? Wat has to be
done about it?

CH EF BODE: And you're thinking of
addressing this where in the -- you nentioned in the
executive sunmary?

PROFESSOR FRI EDLANDER: | think that there

could be sone statenent here, but it should go back --
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| think that should be highlighted in the executive
summary, which has a list -- which really strives, as
| understand it, to pick out the highlights of the
report, which I don't think is highlighted in the
executive summary, although | think it's very
i mportant.

It's a crucial issue: How do you relate
nmonitoring site data to what -- If you're going to
persuade -- |Is this question |legal? There are |egal
i ssues involved, and whether you can defend these
standards in court, because people -- |'ve been to
many neetings where standards are attacked on the
grounds that what's the relationship between what an
air pollution nonitoring site neasures and what peopl e
are exposed to, and why should we accept your
st andards because there's not a convincing
rel ati onship.

So | think you should identify that in the
executive summary, and then also, if necessary, it
could be a kind of a pious recommendation for nore
research. But | think you should try to focus it a
little bit better.

PROFESSOR THURSTON: Could I -- just one
response to that issue, because |I think you' re right,

this is sonmething that has to be discussed clearly in
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t he docunent. Because there is a confusion out there
t hat what we should be using is personal exposure to
total PM whatever, PM 2.5 PM 10, and that is not the
case. Wiat we want is personal exposure to outdoor PM
2.5 and personal exposure to outdoor PM 10. Because
that's what's bei ng regul at ed.

| ndoor air pollution is not being regul at ed.
So if, in fact, for, let's say, the epidem ol ogy
section, if a study had been done using personal
nmonitoring, the first thing you d have to do is go
t hrough and extract out the indoor exposures fromthe
personal data before you could relate it to, relate
health to the outdoor pollution.

So that while the correlation is pretty good

between the central site nonitors and total personal,

it's really good when you're | ooking at -- because, as
indicated in the docunent, | nean, they give these
exposures, you know, very high -- | think on page 96

they' re tal king about outdoor particles contributed 76
percent of the PM 2.5 nmass and the PM 10 mass, indoor
particles. So the outdoor is a big chunk of the

i ndoor, but it's -- These central-type nonitors are
very good indicators of personal exposure to outdoor
particles.

And | think that distinction needs to be made
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clearer to avoid that confusion that enters into this
soneti mes, where people say, well, you get nost of
your personal exposure indoors, so outdoor is
irrelevant. But actually, they are very relevant to
what's the subject matter of this process, which is
what are the health inpacts of outdoor pollution.

CH EF BODE: Wy don't | actually -- I'm
goi ng to have Peggy Jenkins from our |ndoor Exposure
G oup kind of respond to that section.

M5. JENKINS: Right, and actually,

Dr. Thurston | think characterized it very well.
That's, in fact, | think how the epi studies, what the
epi studies are | ooking at. Wat the added indoor and
per sonal exposures really I think tell us, and what
that uncertainty is, is really what else is going on
ki nd of above and beyond what we feel we know
sonet hi ng about, relative to the outdoor air

pol | uti on.

So there's perhaps sonething in addition to
what we're able to neasure in the epi studies,
relative to outdoor pollution, in ternms of those
hei ght ened i ndoor and personal exposures when we see
them But | don't feel that that really negatively
i npacts the conclusions that are drawn fromthe ep

studi es that we have.
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| think there are sone very recent exposure
study data that have been very useful in helping us
understand this a little nore, and | would have to say
we may not have explained this as fully as we shoul d
have or could have in the docunent. The nobst recent
per sonal exposure studies really have begun to show a
stronger correlation in at |east a segnent of the
popul ation to the outdoor anbient |evels that have
been neasured. W see a great variability. There is
a part of the popul ati on whose personal exposures
don't appear to be very well correlated with outdoor.
But at the sane tine there's a group who are very
strongly correl at ed.

And we don't know all the reasons why. It
appears to have to do with their personal activities,
if they're indoors, keep their house closed up, don't
do nmuch in terns of going out, they may have a | ower
personal correl ation, or higher, depending on what
they do and don't do. So there's a variability,
there's a continuumor a spectrum and the nore recent
| ongi tudi nal exposure studi es have done a better job
of really teasing that out.

Also, | think as we're starting to | ook nore
and nore at PM 2.5 or smaller size cuts and fractions,

we' re seeing stronger correlations with those outdoor
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levels. It may not be sonething we brought out very
wel |l in the docunent, perhaps that needs enphasis.
Certainly, we think that that information in part
hel ps explain why we do see the relationship between
t he anbient |levels and some of the health effects that
wer e seen.

| don't know if that helps, but -- And |
think you're right, we need to probably do a little
bit of revisiting on the executive sumary; that's
true about that.

PROFESSOR FRI EDLANDER:  Yeah, | think that
t here should be, there out to be a nore definite
st at enent about where things stand, because you | eave
it upinthe air. And | don't think it appears in the
executive summary, does it?

M5. JENKINS: | don't think it does, no.

PROFESSOR FRI EDLANDER: And | think it's so
inmportant that it definitely deserves a place there.

PROFESSOR CRCOPP:  In that regard, one other
comment about children. Children ambi ent outdoor
| evel s are very inportant, because particularly in
California, children spend a great part of their tine
outdoors. W adults who have to work for a living
spend our tines on conputers and indoors. But our

children fortunately have the opportunity to be
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outside. And, therefore, | think the health effects
of outdoor pollution neasurenents are very relevant to
chi | dren.

M5. JENKINS: That's right, and | think they
tend to be pretty active when they're outdoors too, so
as far as, you know, there's a --

PROFESSOR CRCOPP:  Right. | nmentioned that
before, that the degree of activity certainly
determ nes your exposure, the nore active. | nean, we
have ot her evidence fromathletes, and athletes in
general, for instance, have nore asthna than non-
active children and adults. And the reason is --
Possibly, | nean, this is hypothesis -- but it may be
due to greater exposure to outdoor pollutants.

Because they have to breathe nmuch nore when they play
soccer and football and whatever.

MS. JENKINS: Right.

PROFESSOR FRI EDLANDER:  So it woul d be
appropriate, then, follow ng the chairman's
adnonition, to identify particularly susceptible
subgroups, to pick that out in the beginning and say
that, in a sense, fortunately, the reliance on the
monitoring stations is probably best for that subgroup
so we can have nore confidence in the relationship of

t he outdoor nonitoring site, of the nonitoring sites

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






10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

115
to actual exposures of an inportant subgroup.

One minor point, on page 93, line ten, the
first PTEAM study, but | couldn't find -- | was
interested in that reference, but | couldn't find it
again in that chapter. It seened to have been
om tted.

DR SHERWN.  PTEAM?

PROFESSOR FRI EDLANDER:  Unless it --

CHAI RVAN KLEI NVAN:  There's a reference to
Wallace. | think he covers the PTEAMin his article.

CH EF BODE: But that's actually a genera
problem There are nmany references m ssing throughout
t he docunent. Wien | went to | ook up references,
mean, the section that | just described or just
di scussed, the so-called dosinetry one, there's a
Li psett reference, 1995, about children's physi ol ogy,
which I'"'mfairly aware of your bibliography, M chael,
and | don't know if you actually did wite such an
article, but there are a nunber of references that
have to be checked and a | ot were m ssing.

So the Pellizzari reference, | think, is the
one you're referring to isn't in there, you know, for
exanpl e.

M5. JENKINS: Pellizzari '99?

CH EF BODE: Yeabh. It's referenced in the
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docunent, but in the back of the chapter you won't
find it. There's a nunber like that. So the
references just really have to be nore carefully
checked in the docunent.

M5. JENKINS: Now, we do have a Pellizzar
' 99.

CH EF BODE: Well, not the one |I'm |l ooking
at .

M5. JENKINS: Page 1027

CH EF BODE: Yeah.

M5. JENKINS: Line 39?

CH EF BODE: kay, sorry. Ch, this is six.
That specific reference | nay be wong about, but if
you |l ook, I'Il throw one out which | happen to be co-
author of, in chapter seven there's a reference to
Ares, et al., 1991, and | ooking al phabetically on page
188, there's not an Ares reference, so believe ne, |
like to | ook back at references and there are a nunber
that are mssing or wong, in ternms of date.

DR SHERWN:. | was al so concerned about that
PTEAM r ef erence, but when | saw a reference 23,
Wal | ace, L., that's Lance Wallace, | knew that that
had the PTEAM references in it, so | excused it.

PROFESSOR FRI EDLANDER:  So that shoul d be the

PTEAM if it's -- it should be Wil |l ace.
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DR. SHERW N. Yeah, Lance Wall ace was very
active in the PTEAM group.

M5. JENKINS: But you're right, | think we

have probably -- we |eft out one of the primry
references and there's a secondary. W'Ill get the
primary in there as well. | think they should both be

in the |isting.

CH EF BODE: Well, we'll go through and we'l|
check all of the references as we put this docunent
together to nake sure we've covered themall.

PROFESSOR FRI EDLANDER: Wl |, al so, since
we're bringing up references that were left out, turn
to page 57, and you tal k about source apportionnent,
chem cal mass bal ance nodels. Actually, the first
were those done by ny group in the early '70's, and
t hey were sponsored by guess who? By the ARB, classic
wor k on source apportionnent.

So | think that we're both suffering, because
we | eft out the ACHEX experinments sponsored by the
ARB.

CHAI RVAN KLEINMAN:  1'd like to, you know,
try to keep to our tine, so references and things |ike
that, and | think editorial comrents we ought to put
in witing, because those aren't really -- unless they

m sinterpret the reference or sonething |ike that, |
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think that's valuable and inportant to bring out, but
if it's just adding in sone additional references,
unl ess they change the tenor of what we're going to
di scuss, | think those are best done in witing.

Were there any other comments about the
content or the science? Because | had one issue that
| just wanted to raise, and it probably relates nore
to the standard-setting rationale but it kind of falls
under this category. And that is there is an
under |l yi ng concept that there is tracking between the
PM 10 and PM 2.5, and there's a statenment on page 180
that says, "Short-term standards will address
intermttent seasonal exceedences; for exanple, from
residential, conmbustion,” etc., etc. So that by
taking, setting a standard for PM 10 it's thought
that, you know, you'll cover short-term exceedences.

And | wanted to point out, if you | ook at
page 74 and 75, on page 75 there is an exanple of a
very short-term spi ke during the course of the day
whi ch dom nates 24-hour average. You get a spike up
to 250 mcrograns per cubic neter in rural Sacranento
on a snmoky day. |If you look at all the data points
for the day, they're all down around between 25 and
50, and the 24-hour average is pushed up because of

this spike.
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And | think it's inportant to keep in mnd
that al though we are nonitoring things primarily on a
24-hour basis that there has been very little work
done, although now nore is being done, with hourly
measurenents. And | think it's very inportant that we
under st and what the day-to-day peak exposures and
profiles of those peak exposures are. Because those
can dom nate the exposure of individuals, especially
if, inthis case, it happens right around noon when
peopl e are outside possibly nore than they are
i ndoors.

And so | think it's inmportant to keep that in
mnd. W don't have maybe enough data right now to
start taking into account in the standard-setting
process, but | think |ooking at these data makes the
point that we really do need to get the continuous
monitors up, running, calibrated, and in use so that
we can begin to understand sonme of this data.

The other point | wanted to nake was if you
| ook, and this is -- I"Il just say on page 74, there
are sone exanples fromthe Sacranento Valley. [If you
| ook at the PM 10 versus PM 2.5 nonthly
concentrations, they don't really track very well.

And so, again, these are | guess nonthly averages.

But | think the take-honme nessage here is it nay not
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be appropriate, and | think the data need to be
anal yzed to, you know, put the issue to rest --

M5. JENKINS: Dr. Kleinman, what page is
t hat ?

CHAI RVAN KLEI NVAN:  Page 74. It's a figure
on the Sacranento Valley from Col usa 2000, and it
shows PM 2.5 and PM 10.

UNI DENTI FI ED FEMALE SPEAKER:  Dr. Kl ei nman?

CHAI RVAN KLEI NMAN:  Yes?

UNI DENTI FI ED FEMALE SPEAKER  Yeah, those are
not nonthly averages, those are the maxi num per nonth
for each --

CHAI RVAN KLEI NVAN:  Ckay, maxi mum per nont h.
But I'mjust pointing out that there are differences
in tracking between PM 10 and PM 2.5 And | think part
of the answer here the nonitoring nethods are
different.

UNI DENTI FI ED FEMALE SPEAKER  Ri ght.

CHAI RVAN KLEI NVAN:  And | don't know exactly
what the inpact is, but if not during this cycle of
review, certainly during the next cycle of review we
really need to have a very good understandi ng of the
rel ati onship between the PM 10 hourly changes or 24-
hour changes versus the PM 2.5 changes. Because then

we'll know whet her, you know, if we set a PM 10
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standard, is that really going to give us protection
agai nst PM 2.5 spi kes?

PROFESSOR SHEPPARD: |1'd like to follow up on
that point. Just a general conment that cones up
t hroughout the docunent is the difficulty interpreting
the | egends and axis |abels that just came out in this
point. The axis -- | msinterpreted all of the
figures in this chapter, because the X axis just says
Month, and the Y axis just says Concentration.

And a simlar issue cones up actually in
chapter seven in the epidemologic data, which is
difficult to know what is actually being plotted,
whet her it's annual nean, total nean over nmany years,
24-hour nmean. So just to nmake the docunent clearer,
woul d suggest that in all the figures there be nore
detail in the | egends and the axis |abels.

But | also think, it's worthwhile
underscoring the point that was just made, that in
ot her places in the docunent where interpretations are
made, the point isn't really brought out clearly
enough how di sparate the val ues can be between PM 2.5
and PM 10. So in the executive sunmary or the
rationale for standard setting, the inplication is
made that by regulating PM 10, for exanple, on a daily

basis, it would have an inpact on PM 2.5, whereas the
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data in the docunent clearly show the discrepancies.
And | think it would be worthwhile to highlight those
di screpancies nore promnently in the executive
summary.

PROFESSOR SI QUTAS: One | ast statenent on the
i ssue of the exposure. It kind of goes back to
Prof essor Friedl ander's original request about
enphasi zing the difference between stationery nonitors
and personal levels. Dr. Thurston pointed out that,
you know, basically when it conmes to regulations, it's
t he outdoor air that matters. And in that sense, sone
of those nmonitors, sone of the data actually collected
in stationary nonitors are appropriate.

What | would like to point out is that, you

know, when it cones to personal exposure, it isn't

just a contribution of -- and health effects, in
particular. 1It's not just a contribution of indoor
sources that will add variability. There could be a

| ot of potentially inportant toxicol ogical conponents
of PM-- black carbon, netals, PAHs -- that are

hi ghly variable spatially. They're not the sane
within an area |i ke Los Angeles. People who live in
downt own LA, they're not exposed to the sane
concentrations as people who live in Riverside.

So I do want to enphasize again the need at
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sone point to create nore of these databases based on
personal nonitors and nove away fromthe assunption
that the stationary nonitor does reflect personal
| evel s accurately. And that again goes back, not just
in terms of the contribution of indoor sources, but
taking into account your own report, in fact. And on
page 98, in the |ast paragraph it discusses the
el evated PM concentrations that can occur, for
exanpl e, during commute. The el evated mass and car bon
concentrations neasured inside vehicles.

So these are all | think details that one has
to take very, very seriously into consideration when
it comes to assessing exposure and health effects.

PROFESSOR CROPP:  Anot her small point m ght
be al so the conposition of the PM 10 and PM 2.5
mat eri al; nanely, there are enornous differences in
what is in this PM 10 sedi nent that you neasure from
one place to another, from one season to another, from
one weat her condition to another; in other words, how
much netal, how nuch organic material, how rmuch
sedi nent from snoke fromagricultural materials and so
on.

| nmean, the conposition is very variable and
the toxicity may al so be very variabl e.

CHAI RVAN KLEINVAN: | think that's an
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i nportant point, that not all particles are equally
toxic, although the way our current standards are,
we're dealing primarily with just mass.

PROFESSOR CROPP: But, | nean, even the nmass
can change substantially if people live, you know, ten
meters or 20 or 15 neters froma freeway or business
street versus, you know, up on a hill far away from
transportation sources.

PROFESSOR FRI EDLANDER:  Yeah, | think that
that shoul d be brought out up front in the executive
summary or one of the health-rel ated chapters; that
is, that the nmetric that we have, the primary netric
that we have for particulate matter is the mass, in
certain size ranges. W have two chem cal netrics.
One is sulfate, the other is lead. That's also in the
particul ate matter, although sonehow it's uncoupl ed
fromthe rest of the particulate matter, but it's an
integral part of particulate matter.

And probably, one of the recommendati ons t hat
|"ve made is that this be integrated for the next go-
around where you recommend a revisiting of the
standard, that you look at it as overall conponent in
whi ch you ook at not only -- you limt it to sulfate,
PM 10 and PM 2.5. But the lead is just as nuch a part

of the aerosol as the sulfate. And you had a separate
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standard for it, it may not be justified, it may not
be -- the sulfate nmay not be justified either. But
these are the kinds of issues that you have to give
sonme thought to.

And, as | said, as far as the chem cal
conponents, | think that we've all kind of -- we've
entered into kind of a conspiracy of silence where we
don't nmention the PMas very variable chemcally, and
for a lack of other nmethods we sinply use the total
mass, except for the sulfate and lead, in different
size ranges to characterize it. And | think that
scientists | ooking at docunents |like this, and |I've
been guilty of putting ny stanp of approval on
docunents like this where we don't nmention that -- we
know that chem cally we know t hese conponents are very
different, but that we're --

And it's remarkabl e that the epi dem ol ogi ca
data seens to be correlatable by a relationship to
mass. There's a lot of scatter, as you' ve showed
earlier. And | think you have to, in ny view you
should nention that, that it's surprising that we do
as well as we do by relating the epiden ol ogi cal
results, the nortality, the percentage increase in the
nortality to the mass. That's really renarkabl e,

consi dering how variabl e the chem cal conponents are.

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






10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

126

And we have to live with it at this point.
Maybe in the future we'll be able to uncouple the
di fferent conponents present in the particle, fine
particles and coarse particles.

DR. BALMES:. |'m not an exposure, a sedi nment
expert or an atnospheric chemst, but in fairness to
the authors, there is a section called Physics and
Chem stry of Particles in the docunment, which I think
is from again, a non-expert point of view, | think it
does a reasonable job of pointing out the fact that PM
is not a honobgeneous --

PROFESSOR FRI EDLANDER: But that's not the
issue. The issue is that you can set standards for a
very mxed --

DR. BALMES: | think that should be
highlighted, that it's amazing that the epidem ol ogy
does correlate wi th nass.

PROFESSOR FRI EDLANDER: That's right.

DR. BALMES: | second that. But | think that
for a docunent of this type, the chapter --

PROFESSOR FRI EDLANDER:  1t's good.

DR. BALMES: -- on Physics and Chemi stry of
Particles is pretty good.

PROFESSOR FRI EDLANDER:  Yeah, absol utely.

CHAI RVAN KLEI NVAN:  But | think
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Dr. Friedlander's point is, if | may put words in his
mout h, woul d be that the lack of carrying this through
and integrating that inhonogeneity into the process is
alimtation which eventually we're going to have to
addr ess.

And again, we may not be able to do it in
this cycle, but perhaps by five years fromnow there
will be enough data that these are the kinds of things
t hat shoul d be considered as additional research
needs.

DR. BALMES: | agree with that point, but I
don't think it's buried in the docunment that PMis not
honogeneous.

CHAI RVAN KLEI NVAN:  No, | agree with that.

PROFESSOR THURSTON:  Well, and |'d have to --
Say, | don't -- you know, first of all, there's no
conspiracy of silence here. | think that we're
focusing on PM 2.5, and that's what the standard-
setting process is about. So while | agree with you
whol eheartedly that we have to get to the conponents
poi nt of view eventually, we don't have that
information yet. W ought to be getting that
information. | think that's the real nessage.

But, you know, the fact that we are able to

find these correlations neans that it is the nore
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spatially honogeneous pollutants that are probably
responsi bl e, because only those woul d keep show ng up.
And that really points towards the fine particles,
things like sulfates and PM2.5. PM 2.5 is amazingly
honmogeneousl y, at | east honobgeneously or spatially
correlated. You know, if you do a correlation of PM
2.5 in Manhattan, and |I've had nmultiple nonitoring
stations going, we've conpared, you know, a mle, mle
and a half away, and they just lay right on top of
each other, and very highly correlated. |It's amazing.

And you go over to the Bronx. A high day in
the Bronx is a high day in Manhattan. And, in fact, |
have sone results where we have in Sterling Forest,
and the highest days in Sterling Forest which is out
inarural area are the sane days that are the highest
inthe city. That's because there is this regional
pol lutant that's dom nating the day-to-day
variability.

So it really -- there is a lot of spatial
honogeneity in the concentrations of PM 2.5, and |
think that's a lot of why we're able to get these.

And, you know, it's like a thernostat that you have in
your house. |It's not going to tell you exactly the
t enperature throughout your house. Sone places near

the heaters are going to be hotter, sone places near
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the wi ndows are going to be colder. But when that
t her nost at goes up, every place in the house is going
up; and when the thernostat goes down, everything goes
down together. And that's really what the
epidemology is telling you.

CHAI RVAN KLEI NVAN:  Well, | think that's true
in a well-mxed regine, and certainly the Northeast
Corridor, you know, the East Coast definitely has
that. But | think Costas can talk a little bit
differently.

PROFESSOR SI QUTAS: | was going to say,
George. You know, this is correct in areas |ike
Manhattan, where the aerosol is actually regional.
It's absolutely incorrect in the Los Angel es basin,
where the aerosol is primarily vehicul ar em ssions and
phot ochem cally generated aerosol. And within view,
you will be surprised, we know that from our supersite
measur enents now, you would be surprised, even on a
mass, on a PM 2.5 basis how diverse the |levels are
within a distance of 20 to 25 kil oneters.

PROFESSOR THURSTON:  Yeah, but are they
correlated | think is the bottomline?

PROFESSOR SI QUTAS: No, they're not,
because --

PROFESSOR THURSTON: So a high day in one
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part is not a high day in another.

CHAI RVAN KLEI NVAN:  That's exactly right.

PROFESSOR SI QUTAS: That's exactly right.

PROFESSOR THURSTON: Then you're not going to
do as well in those places --

PROFESSOR SI QUTAS: That's right.

PROFESSOR THURSTON: -- with the
epi demi ol ogy.

PROFESSOR SI QUTAS: But that's not sonething
that needs to be borne in m nd, because you tended to,
you know, you gave the inpression that this is sort of
a universal truth about the special honbgeneity of PM
2.5, and it's not. Especially not when it cones to
the largest city of this state whose air quality
standards you are review ng, Los Angeles.

PROFESSOR CROPP:  And |'m sure that's even
nmore so if you go to rural areas. |If we go to north
of Sacranmento where there's a lot of rice burning and
forest areas where there will be a |lot of burning of
| unmber, refuse, that conposition of 2.5 is going to be
very different than it is in Los Angel es.

CHAI RVAN KLEI NVAN:  Are there any ot her
comments that anyone would |ike to make? | again want
to enphasize that all of the commttee nenbers are

going to provide witten comments that are going to be
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integrated and sent to the fol ks who have put together
the report so that they can respond to those where
appropriate. So we will get all those on the record.

If there are no further coments, 1'd like to
nmove on to the epidem ol ogy part, and Dr. Tager.

PROFESSOR TACGCER: Ckay. |It's obviously a big
chapter. Could have been a lot bigger. So | want to
address several issues that | consider, fromny point
of view, the inportant issues and a |ot of smaller
things that are not so inportant right now

Before | start with a list, | would point out
on the executive summary page, lines 15 and 16 -- Wit
a mnute, let me make sure -- no, it's lines 13 and
14. It says, "Wile there are conpelling studies
whi ch associate long-termPM 2.5 to increased
nortality and norbidity effects, there are fewer
studies in the effect of short-term exposure.” |
don't agree with that statenent. | think that -- I'm
just stating a fact. Lines 13 and 14 on page two, |
think that's a m sstatement of fact.

So I"'mgoing to deal with five issues: |Is
the overall summary a fair summary? What about the
enphasis on long-termeffects versus short-term
effects and basing it? And simlarly, the enphasis on

nmortality relative to other norbidity end points. The
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met hod of expressing uncertainty which is -- what is
done here has been done in many other situations and |
actually don't think it's the right way to go about
it, and 1'll discuss it. And then the whole issue of
whet her the argunents here justify the lack of a 24-
hour standard for PM 2.5

So the first is the issue of the overal
summary. Now, obviously, this is a huge literature
and you coul d pi cked out any huge nunber of other
papers to include in it, so the first question is was
it afair selection fromthe literature? From ny
point of view, it was a fair selection of the
l[iterature. Now, that doesn't mean it was exhaustive,
and it doesn't nean that other people m ght not
suggest that two or three or five other papers would
or shoul d have been included, but ny reading is it was
a fair selection of an imense literature.

The second issue is were all the various
uncertainties dealt with. WelIl, at sone |evel they
were all dealt with, but maybe not to the extent that
sonme could have. And I'mgoing to cone back to this
when | tal k about expression of uncertainty. | think
that all the major points were highlighted and the
areas of disagreenment were noted, but | don't think in

sone cases they necessarily were transl ated perhaps
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into sone quasi-quantitative ternms that would help a
little bit with the uncertainty estimates, and I|'|
conme back to that in a m nute.

But | think in a broad way, the issues were
t ouched upon, and the areas of disagreenent and
uncertainty are certainly noted there. And I'm making
t hese comments based on the assunption when | read
this, which Bart nentioned when he made his sumary at
the beginning, is that they didn't have the tine, the
resources and the inclination to produce an EPA-type
mul ti pl e-t housand- page, everything last thing that's
been published. So obviously, choices had to be nade,
and | think this was a reasonabl e set.

Now, | have really -- | guess | have a
di sagreenent with the enphasis on the |ong-term data
as the source of choosing the standard. | felt this
way in the EPA's analysis and | feel that way. |
think these data are -- well, they are as they are and
t hey' ve been portrayed accurately here, but they're
relatively sparse. They have things mxed in them
that we can't quantify, including |ong-term cohort
effects, which we can't take out.

| nmean, if you're tal king about |ong-term
exposures, you can't | ook at exposures over the |ast

six years of the a study or ten years or even 16 years
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of a study and say that you've quantitatively assessed
what the effect of that chronic exposure is,
especially since, and I would concur that there is
lots of data frommany different sources about the
effects of air pollution and other kinds of things
such as environnmental tobacco snoke on children that
have | ong-term effects.

So | think there are sonme serious issues
apart fromthe fact there are only a coupl e of
studies. And the reality is there are only two
studi es that have adequate data that could be
consi dered, quote, unquote, consistent. So while |'m
not di sm ssing those studies and |I'm not suggesting
that they're sonehow fatally flawed, I'ma little
concerned that they beconme the basis for setting or
maki ng deci si ons, when there's a huge weal th of
studies on short-termeffects.

Coincident with that, it also bears on the
focus. Now, while it is true that estimtes have been
made about the loss of |ife associated with estimates
derived fromthese long-termstudies, if you really
| ook at the nunbers, and we'll come back to this with
the uncertainties, in terns of the norbidity, first of
all, you' re talking about lost life towards the end of

life, which is all we can quantitate right now.
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Because we don't have the kind of data to assess how
much life is really lost in a birth cohort due to air
pollution. W don't have those kind of data. So
you're looking at loss of |life at the end of life.

But it also bears on the burden of norbidity
to the society, and sonme of the estinmates even here,
| ooki ng at hundreds of thousands of these | ower
respiratory illnesses are not necessarily mnor
il nesses. They have trenendous inpact on
i ndi vidual s' lives, econom c inpacts, etc., and |
think we have a | arger database in which to estimte
the precision of these effects, and a | arge enough
dat abase to do a different kind of uncertainty
assessnment than is typically done.

So I'"'mnot sure | agree with the focus. In
fact, I"'msure | don't agree with the focus. | think
| woul d have put the focus on the short-term studies.

Now, the issue of uncertainty -- This is not
a criticismof what's done here, because | know what's
done here is what's been done, and | don't think this
is really -- a confidence interval does not give an
estimate of uncertainty in the sense that |I'm
interested in. Wat is to ne a nore appropriate
uncertainty analysis is to | ook across the range of

estimates fromdifferent types of nodeling, and say,
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okay, under a w de set of nodel assunptions, what are
the possibilities of effect sizes here, and | ook at
their distribution.

Now, admttedly, there are going to be
studies that don't show effects. That's okay. But
the point is, I think you get a clear idea of the
uncertainty of the risk by |ooking at the distribution
of the risks associated with the various effect
estimates rather than a confidence interval, which
says basically, you know, if | did the study a hundred
times, 95 percent of the time the nmean m ght be there.
It doesn't say that the nean |ies somewhere between
t hose two val ues.

So it's not really an uncertainty analysis in
the sense that I'd like to see it done to really know
what the range of uncertainty is. And | know that
what was done here was done in many other places, so
this is not necessarily direct criticismof what was
done here, because it follows sort of a pattern. But
it'"s ny criticismof the way it's been done in
general .

And | also think there are sonme points that
wer e touched upon here that should be clarified.
think that -- | don't disagree with the statenents,

but they need to be clarified in terns of what the
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epidemology is saying. And they bear on sone of
t hese poi nts about what central nonitors do and what
happens when we tal k about personal exposures.

In the tinme-series studies, which are | ooking
at popul ation-1evel data and you' re not | ooking at
i ndi vidual s, you're nmaking an assunption -- This thing
call ed Burksett errors -- that you have a nmachi ne
which is spitting out an average |evel of air
pollution. And what people get in the comunity,
however descri bed geographically, varies in a random
way around that nmean. And in many places, that's
probably a very realistic set of assunptions. And it
m ght even be in mcroscales in the environnments of
Sout hern California and even the Bay Area, where there
is tremendous heterogeneity, and these things could be
conbi ned.

And the fact of the matter is that you don't
produce biases with those kinds of analyses. That's
di fferent when you start doing cohort studies or panel
studi es and you' re tal ki ng about individuals, in which
you're dealing with a very different kind of error
problemin which, at |least as far as we understand
fromenpirical data, it looks like in the nost
reasonabl e scenarios that the biases are towards the

no, but that's not guaranteed.
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But | think there's been a | ot of confusion.
| think the docunent starts to address that, but I
think it would serve itself well, especially if it's
going to focus it, as | would have it, on nore of the
short-termstudies to point this out, that a | ot of
these tine-series studies are, in fact, using a
statistical set of assunptions that are very
bel i evable, certainly in areas |ike the Northeast and
in smaller areas on the West Coast.

And | think that the document could do a
better job, and |I personally would like to see a
different kind of uncertainty analysis or a
suppl enmental uncertainty analysis, let's put it that
way, where we | ook across the range of effect
estimates under different kinds of nodeling
assunpti ons.

And then the last point | want to bring up
and then I'Il stop, is | don't think the argunent in

favor of not having a 24-hour standard is supportable.

In fact, | think on page 179, the argunment doesn't
stand up. If the argunent is made that, well, you
can't really tease out the chronic effect -- you can't

really conpletely tease out the acute effect because
there's an underlying chronic effect.

The problemwith this is that everybody says
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it's a linear exposure response relationship, both in
the short-termstudies -- in the short-term studies.
Well, if that's true, that neans it's -- increnenta
change is the sane across a wi de range of chronic
exposures. And if it were -- And if it were the fact
that the chronic exposure was affecting this, you'd
have a non-linear response rel ationship.

So you can't have it both ways. |If you think
that this is really linear, then in essence the
chronic effect can't be driving these short-term
bl i ps, because ot herw se you' d expect to see different
short-termeffects at different chronic levels. So |
don't think the argument stands the logic test, from
nmy poi nt of view.

And | think also, as | said before, that the
focus on short-termeffects, with this wealth of data,
there's nore data available, at least as far as | can
see, to try to estimate what that would be. | think
there's value to it, especially if areal-tine
nmonitoring systemis going to be put into place to
begin to | ook nore seriously. | nmean, maybe one m ght
argue we don't have enough real-tine data to do a good
j ob of knowi ng where that should be and the
epi dem ol ogi ¢ data m ght not be sufficient enough.

But | think we could get an answer to that fromthe
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kind of risk -- uncertainty analysis that |I'mtalking
about .

So | think 1"'mgoing to stop at that point.

There are a | ot of other issues that could be brought

up, and now I'Il give George a chance to rebut ny
sunmary.

PROFESSOR THURSTON:  No, | just -- | did have
a question about the -- that it can't -- if there's a

linear effect, that it can't be driven by the chronic.
| don't see how that's necessarily true, I'd like to
see the proof of that. | nmean, just logically, if the
chronic exposure, if the acute effects or the fact you
see a correlation with short-termis due to the fact
that that's been like the last straw that finally
pushes sonebody. If the chronic were |ower, then that
m ght not push them because they didn't have that
chroni c exposure.

PROFESSOR TAGER: But now you're -- But then
you' re arguing agai nst -- because we're being told

that many of these things are not harvesting effects.

And now you're saying, well, that the argunent really
depends on their being just harvesting. | nean, as
far as -- | nmean, | can't --

PROFESSOR THURSTON:  No, the harvesting

guestion is just whether they were going to die two
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days | ater or whether they were going to die years
| ater.

PROFESSOR TACER: Well, you have to expl ain,
if you sane unit change, short-term basis, produces
the sane increment of risk on this multiplicative risk
scale that we use, and it doesn't matter whether you
live in a world that averages PM 10 or 30 or 60, then
if chronic effect, which is supposedly driving
nortality over the long term | don't understand, you
woul d expect that sonme of these studies would have
sonme evidence of non-linearity in the exposure
response rel ati onship.

And that -- Because being pushed over the
edge woul d be a function of both your |ong-term
exposure as well as your short-term exposure.

PROFESSOR THURSTON: It shoul d be.

DR. OSTRO | have a bit of a response to
that. One possibility could be -- | nmean, in those
studi es that have really | ooked at high levels, |ooked
at a wide range -- I'mtal king about studies like in
Santiago and Bangkok and cities where you really get
high levels -- there is sonme evidence of non-linearity
inthe time-series studies; that is, you start to see
| ess Iinear effect.

So it could be the case that even in studies
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in the US and Europe, the reason that you see those
linear effects is because at the higher |evels, those
chronic effects are starting to kick it up. So that
it forces a nore linear relationship over the whol e
range.

PROFESSOR TACER: | nean, | wouldn't disagree
with that, but the point is, we have to |l ook at the
data such as they are. And, | nmean, that's certainly
a hypothesis that you could test. But given the data
that they are, | would have expected, anobngst these
hundreds of short-termstudies, that if there were a
maj or chronic effect that some -- there would have
been a nore, it would have been a consistent subset,
particularly where there is a broad range of chronic
exposures, especially in the higher range, that we
woul d have seen sone of this.

And |I'm sinply suggesting -- not that | know
t he answer any nore than you do, but it's not a
consi stent argunent to say that this is linear, and
then to say, well, we can't tease out this because of
this underlying chronic effect. W would expect
sonmet hing el se there.

And even if you don't buy that argunent, |
woul d still say that the bulk of the data that we have

is for short-termstudies, it's not |ong-term studies.
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And, therefore, | think we are on surer footing about
where the effects may be and sonet hi ng about the
uncertainty.

PROFESSOR SHEPPARD: |1'd |ike to underscore
my agreenent with what Ira just nentioned. | nean, |
think the data actually in chapter seven, review ng
epi dem ol ogy, include |arge volunes of data that
address the issue of short-termeffects. And
furthernore, the bulk of the data suggests that there
are short-termeffects, both for PM 2.5 and PM 10.

Despite the presentation this norning that I
couldn't really follow the | ogic of there being
differences, | think, in fact, that figure this
nmor ni ng showed that both for PM 2.5 and for PM 10
there are short-termeffects. And it's really
difficult to understand how the data in this chapter
woul d | ead one to the conclusion that an annual
standard or an annual average sonehow better reflected
the health inpacts of particles.

The other thing I think that m ght help a
little bit in a rationale for setting a specific 24-
hour standard woul d be to reformat sonme of the data
that's presented in the docunent, because the data in
t he docunent don't really allow one to identify the

24- hour peak exposures that lead to these effects. So
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the data are all really based, the actual nunbers that
are shown in the docunment are all based on annual or
even |l onger-termaverages. And it would really help
one trying to nake a decision about setting standards
to | ook at what the 24-hour peaks really were in
studi es that showed effects or didn't show effects.

But | think if -- W talked about this a
little bit before, but | think if you had the data in
that way, it would be a |lot easier to make a rational e
argunment for how you picked a particular concentration
for a standard.

PROFESSOR THURSTON:  Well, | can -- as a
person who has gone through all of these studies and
tried to summarize them | can just tell you that
you're stuck with what the people report in the paper,
whi ch sonetimes is the interquartile range, sonetines
it's the maxi num over the whole period, sonetines it's
the 98 percentile, it's never -- so it becones very
difficult unless you get the actual data fromthe
researcher or have them-- you know, to know what the
distribution of the concentrations were for any of
t hese studies.

The thing you generally know, the thing
that's generally reported is the mean. So | think

part of the answer to your question is we see the
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epi dem ol ogy and, you know, | didn't wite this, but I
can see where they're going fromthis here, that
what's reported, what you have is the nean. So that's
what you've got to use. You' ve got to use what you
have, you can't use what you don't have.

And | think that partially answers your
guesti on.

DR LIPSETT: Ckay, and if | could anplify
this, this is a big problemin general with the way
these data are reported. You have a nean
concentration that mght be for two or three or four
years, and you see these relationships, say, for the
changes in the interquartile range you m ght see a
relative risk of whatever it is, you know, 1.04, 1.05.

Sonme of the reports do give an indication of
what's at the 95th percentile or what the maxi mnumis,
and we actually did go through and | ook at a nunber of
studies that, say, had |ong-term mean concentrations
bel ow 30 and | ooked at what the peak concentrations

were. And nost of them were well above 50, for

exanpl e.

So, interns of trying to identify fromthese
studies, well, where do these events, these short-term
events first begin to happen? | mean, is there sone

way to try and identify that within the concentration
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ranges that are reported and the answer is no at this
point. So that's one of the difficulties that we
face, then, in ternms of trying to draw a |ine based on
this.

PROFESSOR SHEPPARD: | nean, for other air
pol l uti on standards, what has generally been done is
totry to identify a |evel at which -- bel ow which
you're confident there aren't effects and to set the
standard | ower.

DR LIPSETT: Right.

PROFESSOR SHEPPARD: Because that's what a
margin of safety is. But this docunment is really not
witten in a way that allows you to extract that
i nformati on.

DR LIPSETT: Well, it's not because we
woul dn't have wanted to wite it that way. | nean,
obvi ously, that would make our task and yours much
easier. The problemis that the underlying data are
not presented and probably cannot -- or for people who
have tried to analyze it in that way, they have not
been able to come up with any kind of inflection
points in the exposure response records, which would
make this job nuch easier.

What you see generally are these linear --

Ckay, |'mal nost done with it --
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PROFESSOR TAGER: (Go ahead.

DR LIPSETT: -- a linear kind of exposure-
response relationship without any clear kind of
delineation of a |evel bel ow which we would be
confident that there wouldn't be any effects that
woul d occur.

lra?

PROFESSOR TACER: Yeah, 1'd just |ike to make
a comment which is not a criticismof anything here,
but I think it's a flawin the way the whol e process
is done. | nean, normally, as was pointed out, the
way these estimates are nade is you take the
interquartile range or the 10th and 90th val ues of the
| evel s, but what you really want is to change
di stribution.

Because that's going to tell you what --
Assumi ng these nodels are correct, and they actually
are reflecting the real world, if you want to assess
the risk, you need to know, let's assunme for
sinplicity that there's a one-day |ag and there's sone
change per ten-unit PM Well, how frequently does a
ten-unit PM change occur? You really need the change
distribution to figure out how to accunul ate the risks
over any period of tine, and we don't have that.

And so we're partly mssing, at least in ny
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view, we're partly mss -- And this is not a --
everyone does this -- we're partly m sspecifying the
ri sk because we don't have the right distribution.
It's never provided and |'ve never seen a paper where
peopl e have actually given you the change
di stribution, which fromny point of viewis what you
really need to know to assess the risk.

DR. BALMES: Just to underscore what Dean and
Ira already said, and not to be beating a dead horse,
as a non-epidem ol ogist with some interest in
epi dem ol ogy and col | aborative experience, the
docunent reads in a way that there's a certain
di sconnect between an enphasis on the hundreds of
studi es that have shown "consistently elevated risk of
daily nortality and diverse neasures of norbidity" --
" mreading frompage 163 -- "(such as hospital
adm ssi ons, energency departnent visits for cardiac
and respiratory causes, exacerbation of asthmg,
i ncreased respiratory synptons, restricted activity
days, school absenteeism and decreased | ung
function),"” and over five continents.

And there is a disconnect between the
presentation of these data and then a |lack of a short-
term exposure standard. And | do understand the

difficulty in setting a precise standard, but | don't
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buy the argunent that because it's difficult, we
shouldn't try to do it. Because for public health
purposes, | think we need to do it.

W won't get it perfectly right because the
data don't allow us to get it perfectly right, but we
shoul d neverthel ess try.

PROFESSOR CROPP: If | see this information
correctly, the average annual averages are the
consequence of repeated high-peak concentrations. At
other times there are concentrations that are probably
so low, at least in many areas, where we are not
concerned about health effects. But each little spike
in PMlevels will produce a certain injury. Wen it
is below a neasurable effect, it doesn't produce any
injury.

And so, yes, it is true that probably if we
have | ots of spikes we will have a higher annual
average. But we may be in an area where 80 percent of
the tinme, air pollutionis mnimal. But there may be
three or four times a year, and |'mparticularly
t hi nki ng of the area north of Sacranento, for
i nstance, where they are burning rice straw, where
there are extrenely high concentrations for short
periods of time that may be very injurious, even if

t he annual average doesn't cone up to what you
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consider a toxic |evel.

And so | think that particularly in children
is the repeated exposures to toxic |evels of
pollution. And there are probably al so enornous
regional differences, if the air pollution nonitoring
station is two mles away fromthe refinery or from
wherever the toxic pollutant is produced, the children
that are living right in the vicinity of the source of
pollution will be injured a great deal and it will be
i gnored, not acknow edged by the average or annual
pollution level that is recorded at a nonitor that's
two or three mles away fromthere.

PROFESSOR SHERVAN: | had a question for
Dr. Tager. You were talking -- You dealt with the
i ssue of confounders, and | wondered if you could ever
get to -- and it's clear, you know, where there's a
real effect versus the other associated effects in the
i ssue of epidem ol ogic studies of air pollution.

Do you believe you can get there?

PROFESSOR TACGER: You nean where you can
provi de someone wi th absol ute assurance that sone
confounder hasn't been left out?

PROFESSOR SHERMAN: Wl |, at |east sone
reasonable thing that we believe that .2 is due to

particul ates, okay, and the rest is due to everything
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el se.

PROFESSOR TACER Well, | nean, | don't know
how you would do that in a real-world situation where
t he nunber of exposures fromthings other than air
pollution -- food, water, etc. -- | don't know how
you'd parse that out. And, | nean, that's why we tend
to work on relative risk scales and not absolute risk
scal es.

PROFESSOR SHERVAN:  Ri ght .

PROFESSOR TACER:  Because | don't think we
know how to quantitate absolute risk, so we use
relative risk, which is the best that you can do.

PROFESSOR SHERVAN: Right. Well, that
foll ows up what was a concern for ne in the docunent
and | think overall, you know, a good job was done to
try to get in relevant studies. But there were
studies that were put in, like fromMxico City or the
one that was inportant for ne as far as pregnancy,
they were kind of shock value. And the one I'm
referring to is on page 190 by Dejnek, and that has to
do with fetal growth and maternal particul ate
exposures.

And that study happened to occur in a country
that was controlled by the forner Soviet Union in an

area where there was |l ots of other groundwater
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pollution, a lot of malnutrition and other things that
woul d af fect pregnancy.

PROFESSOR TAGER: But there were studies from
the state of Washington and California now that have
found simlar kinds of things.

PROFESSOR SHERVMAN: Right, found simlar
types of things, and that's what -- | think we should
focus on studies that are simlar to what m ght occur
in California, okay, in the docunent rather than, you
know, which are really pointed and which w Il nake
beli evers out of everybody that this is real and this
is likely to occur in California, per se.

Then in concert about having a short-term PM
2.5 standard for infants under a year of age, there
woul d be three really high subpopul ations. One woul d
be pre-terminfants with very serious chronic |ung
di sease that are very premature, they're likely to be
very susceptible; infants with congenital heart
di sease, and infants with cystic fibrosis. Al of
t hose are going to have even much hi gher breathing
rates and titl ebimes (phonetic) breathing and much
nore of particulate matter than the average child.

And, therefore, over a few day spi ke as
you' re tal king about, whether it be rice burning or

sone ot her event, those children may be over the edge,
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and either get a pulnonary infection or sonme other
event may occur which could result in an infant
nortality that would go unrecognized with an averagi ng

of a year exposure on a daily average basis.

CHAI RVAN KLEINVAN: | think that's a very
good point, and I think one of the things that | just
wanted to throw out as well is that we put a very

| arge enphasis on nortality in setting the standards.
But the nunber of cases of norbidity are nmuch greater
and | think one of the reasons, or there are several
reasons that we focus on nortality. One is it's very
easy to define, we know when sonmeone is dead and it's
a very clear end point. Sone of the other end points
that we neasure are nuch | ess easily defined; however,
t hey probably occur at much greater frequencies and
especially for the very young people and the el derly,
they can have very debilitating effects.

| kind of take part of the blame for an
enphasis on nortality because when you start to put a
dollar value to the benefits of cleaning up the air,
there is an overwhel m ng anount of noney that can be
attributed to saving a life. | forget what the actual
nunber is that EPA uses, but it keeps varying, but
it'"s over a mllion dollars a life. And that adds up

very quickly. Pretty soon you're talking about real
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bucks.

Whereas putting a value on a case of
bronchitis or an episode of bronchitis or an episode
of asthma is much nore difficult, and when you add
themup you don't cone up to the sane anount; however
in ternms of personal suffering, it nmay be very
i nportant.

So | think that although we focus on
nortality, we really should | ook at the many studies
that | ook at the short-termeffects on norbidity. And
especially effects in younger children, because |
think that will carry out through a | onger period of
time over the course of their |ives.

DR. OSTRO W found that when you | ook at
the studies of adults and children, it |ooks |ike the
effects are occurring basically at the sanme |evel, so
there's not evidence that you need to go to a | ower
| evel to protect children. The studies seemto be
pretty consistent that if you' re protecting or not
protecting one group, you're going to get the sane
effects for the other groups. That's one point.

But also, | wanted to just respond a little
bit to Ira about the devel opnent of the |ong-term
standard. | think you m ght have said that we only

used two studies, but --
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PROFESSOR TAGER: No, | didn't say only used
two studies, | said | thought that were only two
studies that were particularly useful to the estimate.
You used nore than two studies.

DR. OSTRO Yeah. Do you think we used
studi es that were not useful?

[ Laught er ]

PROFESSOR TAGER: No, | just -- Well, yeah, |
think sone of them-- | think if you' re going to use
them | think there are uncertainties that have to be
captured in those estinmates which are not -- That's ny
poi nt about -- | mean, if you' re going to do that, and
" m not saying you should use all the data and | did
say | thought it was a fair summary -- | think then
the uncertainty issue becones different.

DR. OSTRO Do you nean fair on a scal e of
poor to excellent or fair as --

PROFESSOR TAGER: No, | think it's very fair,
no, I think it was a fair -- what was in this
docunent, given the constraints of resources, tinme and
personnel, that this was a fair selection out of the
literature. | also said, you know, other people m ght
qui bbl e that sone things should have been put in, but
no matter what, that woul d happen.

So ny argunent wasn't with the study. It has
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to do with the quality and quantity of the data
avai l able to you, one, to conme up with an aggregate
estimate, but equally inportant to nme is the
uncertainties that are involved. And if you' re going
to use -- And that, | guess, is part of ny problem
wi th using confidence intervals for this.

If you want to use these, then | think the
uncertainty analysis has to | ook across the effect
estimates and say, okay, here are the range of effects
gi ven the various studi es, because they' re not al
consistent. | nean, Adventist study finds effects for
l ung cancer but it doesn't find it for overal
nortality, etc. So | think that that has to enter
into the uncertainty anal ysis.

| don't think that in any way you presented
the data unfairly, that wasn't nmy comment. |'mjust
basically saying that | think there are really only
two studies, which I still have problens with because
of all these cohort phenonenon cunul ating effects
which really allow one to get straight at the issue.
That was the point.

DR. BALMES: | nean, just to say it nore
sinply, | think, the Harvard Six-Cty Study published
in the New Engl and Journal of Medicine and the

Anmerican Cancer Society study published in the
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Anmerican Journal of Respiratory and Critical Care
Medi cine are the two | ongitudinal respective cohort
studi es that nmuch of your thinking seens to be based
on versus the many short-termstudies, the literally
60- pl us that you have in here.

So, given that there are only two studies
that Ira thinks are worth discussing in this regard --
| nmean, | shouldn't, that's overstating -- but the two
studies that | nentioned and given that there are sone
uncertainties related to those two studies, it seens a
l[ittle bit of a stretch to base a |ot of the thinking
and | ogi ¢ behind standard setting on just those two
st udi es.

PROFESSOR CRCOPP:  If | may, Mchael, | would
like to take issue with what you said about the cost
of norbidity versus nortality. | think there are
actually quite exanples that once you' re dead you
don't cost any nore. And that's sort of final,
finality. But if you keep that person alive, that
patient is going to cost a great deal nore.

Simlarly, if children | ose 300- or 400, 000
days of going to school or being ill, that costs a
great deal of noney to the parents that can't go to
wor k, and the | ack of education that has occurred

during these many days. And there is no question
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there is evidence that chronically ill children don't
do as well in conpeting for university entrance and so
on conpared to healthy children, because they |ost a
ot of tine from school

And if you look at the cystic fibrosis
children or the BPD children that are chronically
affected by their early disease, these children often
| ose weeks and nonths a year from school and their
parents | ose weeks and nonths fromgoing to work. And
consequently, there is an enornous cost to norbidity.
And | would challenge that the cost of norbidity may
be nore than the cost of having your life shortened by
one and a half years.

PROFESSOR TACER: But isn't partly beside the
point? W' re supposed to be evaluating the data, such
as they are. Admttedly, what the inplications are is
anot her set. And the argunent is, on one side we have
a ton of studies and on the other side we have a
couple, and where do we think we get the nost precise
estimtes of effect and the best uncertainty estinates
about the range of effects.

It seens to me that's the critical question
that has to be answered.

DR LIPSETT: Ira, can | interrupt for just

one second here? Because | think we need to respond
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to what you and John have said about there only being
these two studies that have entered into the
devel opnent of the chronic standard.

In Bart's presentation this norning he
mentioned that, and it is described in the docunent,
in section (K), these are inportant, there is no
question about that, but there are a nunber of studies
of chronic norbidity with |Iong-term neans that those
were | ooked at as well, and they go froml think 21 to
35 micrograns per cubic neter for --

PROFESSOR TAGER: Morbidity or nortality?

DR LIPSETT: Okay, no, | don't dispute that.

PROFESSOR TAGER: Ckay. Again, while these
two studies are inportant, the studies of chronic
nmorbidity, a nunmber of them which are sunmarized in
t he docunent were al so evaluated in terns of where we
woul d put the annual standard, |ooking at the |ong-
term means of these standards of chronic norbidity.

In addition, the |long-termneans of the tine-
series studies we tal ked about which Dean had
mentioned before in ternms of trying to -- if we could
| ook at the peak concentrate -- we basically, we
mai nly have nean values for these. The long-term
nmeans of the tinme-series studies where we | ooked at

acute events, those are also incorporated into the
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eval uati on where the | evels of the annual standards
ought to be.

Nonet hel ess, you're correct in that there are
t hese two cohort studies that were inportant, but that
was not by any neans by the sole basis for the

deci si on of the annual standards.

DR LIPSETT: No, | wasn't -- Let me just
clarify. [It's not so much -- It's also the enphasis
on the nortality part. | nmean, | understand the

norbidity studies are there and |I'mnot disputing, and
"' m not necessarily even disputing the argunents nade

relative to the neans in the short-term studies, that

that's not rel evant.

What |'m suggesting is it doesn't nmake sense
to tal k about a long-term standard, that was the
original point I was making, and not about a 24-hour
standard when you have all these data which allegedly
are measuring changes over very short periods of tinmne.
" mnot disputing the long-term standard, |'m
di sputing the enphasis on nortality, which is based on
a relatively small nunber of studies -- W can argue
whether it's two or three or what -- | agree that you
definitely pointed out the norbidity data, |I'm not
di sputing that, and I don't argue, | don't disagree

wi th your argunent that you can make inferences about
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the neans fromthe short-term studies.

But that doesn't explain to ne why there
isn't 24-hour PM 2.5 standard, given the other data as
| mentioned before.

DR. BALMES. And let ne just clarify also for
the record that again, | was referring to the |ack of
a short-termstandard in ny last cormments. | actually
support your evaluation of the data with regard to the
annual standard.

PROFESSOR TACER As do I, | just -- He
summari zed exactly ny position as well.

PROFESSOR THURSTON: | think we all accept
that there's an acute and a chronic conponent to the
health effects of air pollution. And I think the
critical question that maybe the commttee can help
the state here with is howto go about, what's the
best way to go about setting that standard. You have
t hese studies, how do you use these studies. You do
have many studi es of acute associations, you know,
associ ati ons between acute exposure and adverse health
effects. How do you then take those studies and set
t he short-term standard?

| think everybody woul d acknow edge t hat,
given that we accept that there are both effects of

chroni c exposure and effects of acute, you should have
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both. But then how do we set a defensible standard
for the short-tern? That's the question that's out
t here.

PROFESSOR TAGER: Well, the first question,
it would seemto nme, would be to ask how was it done
in the past with those situations when short-term
standards were set. And so that would be the first
thing was the evaluation for that and acceptabl e
met hod for doing it.

The second, then, would be to sit down -- |
mean, |'mnot going to offer the answer now because |
don't know it without sitting down |ooking at the data
and thinking carefully of what the possibilities are
for howto come up with it. But certainly, there's
hi storical precedent, given that there are 24-hour
standards for other pollutants. So I think the first
place is to try to reassenble that historica
precedent and see to what extent it applies to the
dat abase that exists now, and then to sit down with
the data and think of alternative strategies for
comng up with that standard.

But | don't think you can avoid it. | mean,
sonebody made the comment just because it's -- | think
it was John, just because it's hard we shouldn't try

todo it. | agree it, it's hard. But | don't think
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you can avoid it, when the bulk of the data speak to
t hat questi on.

| agree, it's not inmediately
straightforward, and I'mnot prepared to offer an
answer that I'd regret having said.

[ Laught er ]

CHAI RMAN KLEI NMAN:  Dean?

PROFESSOR SHEPPARD: But | would like to
underscore sonething Ira just alluded to, | think,
indirectly, that for -- This is an exanple where we
have much nore data to choose fromto nake a rationa
deci si on about standard setting than al nost any ot her
exanple of a regulated air pollutant. There are nore
dramatic, nore consistent and a | arger nunber of
studi es denonstrating an effect of 24-hour peak
concentrations at about 2.5 particles and PM 10
particles than for any of the other regul ated
pollutants that the state or federal governnent has
regul at ed.

So creative analysis of this data set gives
you a nuch greater opportunity than people have ever
had before to set a rational standard. And so that's
not really a reason not to set a standard, because now
we have nore information than we did before.

CHAI RVAN KLEI NVAN: Wl |, | think, if |
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remenber right, Bart nentioned that one of the reasons
for not setting a short-term standard was the
difficulty inidentifying a bright line; is that
correct? Yeah, and it m ght be useful, nmaybe what we
ought to do is -- W're scheduled to take a break --
take a break, and then perhaps Bart can sort of
revisit that issue and, you know, anplify on why it's
difficult to set that bright Iine.

So why don't we adjourn for a brief break. |
t hi nk we were schedul ed for what, about a 15-m nute
break? Ckay.

(Thereupon, a recess was
held off the record.)

CHAI RVAN KLEI NVAN: W are going to address
t he standards and i ssues tonorrow again, so | think
what we'll do is nove on with a discussion of the
scientific aspects of the docunent.

And | think the next thing scheduled -- Well,
first, does anybody el se have any ot her comrents on
epi for now? |If not, we should nove on to the
t oxi col ogy, and Dean?

PROFESSOR SHEPPARD: | was asked to | ead off
on the review of the section on nechanisns. And |
t hought, just to start off, that the docunent did a

fair and reasonable job of summarizing the information
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that's available on nmechanisns. And this is actually
one of the nore challenging issues to address. But
gi ven the degree of uncertainty about nechanisns, |
t hought that the amount of space in the docunent that
was taken up with this topic was al so appropri at e,
even though it wasn't a very |long section.

This has been one of the major chall enges, |
think, inthe field, that the epidem ol ogic data, as
we di scussed earlier, is overwhel mng and convi nci ng
for effects of particles. But the |aboratory
scientists haven't yet been clever enough to design
experinments to identify what components of these
particles under what conditions are actually causing
these in vivo effects in the field.

And | think that that state of the art was
fairly reflected in the discussion. It was
appropriately pointed out that there were sone
experinments that show effects on lung inflamration
under varying circunstances. As Dr. Friedl ander
poi nted out earlier today, nmany of the experinents
i nvol ved pretty non-physi ol ogi c chall enges to ani mals,
injecting material directly into the trachea and then
| ooking for inflamuation. And obviously, that's not
nodel i ng perfectly well what happens in the

environnent, and it's not surprising that the
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concentrations required to produce effects in these
ci rcunst ances are nmuch hi gher than the concentrations
of what would infer as producing effects from
epi dem ol ogi ¢ st udi es.

| think that a good job was done of review ng
the literature about potential cardiovascul ar effects,
and | think the authors of the docunent did a nice job
of really not putting their noney down on sayi ng that
any of those experinents really proved how these
particles were causing toxicity in the rea
environment. Simlarly, the discussion of potenti al
neural nechanisnms was | think appropriately skeptical.
And really, the bottomline is that we really don't
understand -- And | think that this conmes across in
the docunent -- we really don't understand how t hese
particles make peopl e sick.

And obvi ously, when we discuss |ater on areas
where nore research is needed, it's pretty clear that
we could do a nore intelligent job eventually, one
woul d hope, of naking rational decisions about these
particles when we have a better idea about why they
make people sick. But the fact that we don't
under stand why they make people sick really doesn't in
any way detract fromthe overwhel m ng nass of

epi dem ol ogi ¢ data suggesting that that's the case.
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There's one very mnor point that was
incorrect in the docunent is there was a di scussion of
rats treated with nonochrodolin as a nodel of
enphysema -- John Bal nes pointed this out to ne and
then | noticed it in the docunent -- and that's
actually a nodel of pul nonary hypertension.

DR. BALMES: | would al so second Dean's
overall coments that | think that this is fair, and |
mean that in a very positive sense -- equitable
assessnment of the volum nous literature on potenti al
toxi ¢ nechanisnms for PM none of which really have
proved definitive yet.

One coment that | would make, and it's
al ready been alluded to, is the discussion of effects
on cardi ac autonom c nervous system and potenti al
arrythm a induction is good, and I know t hat because
Dr. Lipsett and Dr. Ostro know this literature well,
but I would just use that good discussion to
underscore a point that | don't believe that changes
in heart rate variability and increased arrhythm as
are primarily due to a chronic effect of PM exposure.
| think it's much nore likely to be acute effects.

You know, it just highlights a point |I've already
made, that | think there should be a short-term

st andar d.
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CHAI RVAN KLEI NVAN: | thought that the
summary of mechanisns lead to a very nice finding in
that it very strongly supports that there are
bi ol ogi cal Iy pl ausi bl e nechani sns by whi ch inhal ed
particles can have effect. | do want to second John's
point that in sone of the findings, thereis a -- |I'm
trying to find the page again, but they find
significant associations between synptom onset in
patients with nyocardial infarction, on page 157, and
short-termeffects or short-term PM 2.5 exposures.

And | think that thenme is carried out through
t he section on cardi ovascul ar effects, that there does
seemto be a short-termeffect that does seemto be
very inportant in that formof norbidity. Having said
that, | think that the paragraph that's witten in the
summary section on biological plausibility --

PROFESSOR FRI EDLANDER:  What page is that?

CHAI RVAN KLEI NVAN:  Hold on, let ne | ook --

PROFESSOR FRI EDLANDER:  167.

CHAI RVAN KLEI NVAN:  Yes, Bi ol ogi cal
Plausibility of the Associations, page 167 -- is
rat her short and very nonconmttal, and |I think it
could be strengthened a little bit.

Because | do think that that association is

now becom ng nore rel evant, and certainly strengthens
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our feeling that we do need to inprove our standards.
Open to other questions or conments?

PROFESSOR FRI EDLANDER:  On the -- Reverting
to section 7.8.2 on page 152, the Pul nonary and
System c Inflammtion, there were studies there on, as
| stated before, on the exposure of tissue by nmany
di fferent configurations, so to speak; that is,
installation, the use of collected sanples, in vitro
studi es, inhalation studies, human inhal ati on, ani nal
exposure. And as sonmeone who has an interest in the
transport nechanisns and articles to tissue at ri sk,
so to speak, this seens to ne to be difficult to
foll ow.

| would think that it would be better to
group these studies into those different areas; that
is, installation studies. To the extent that there
are subgroups, discuss studies that were done by
i nhal ati on, separating animal and human; and then
installation studies and in vitro studies. And, for
exanple, in the in vitro study that's nentioned in
line 13 of that section, 7.8.2, it nmentions high-I|evel
exposures, but | can't tell what's nmeant by that.

Per haps people who are working directly could say.
I s that high-level in conparison to what an

i nhal ati on study woul d invol ve or atnospheric
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exposure? In any case, | couldn't understand what
that was, so since | think these are significant --
that is, the whole issue is significant -- | think it
woul d be, I think this should be reorgani zed and
grouped together in a nore accessible fashion.

CHAI RVAN KLEI NVAN: Ot her conmment s?

DR LIPSETT: Ckay. Having witten this
section, | guess | should respond to all of these
coments on it. And | actually thought, based on sone
of the comments that we received fromthe public, that
even though I've tried to be tentative in describing
t hese nechanisns, that | would even be a little bit
nore tentative for sone of the conclusions here.

Because, |like with respect to sonme of these
very high-1evel exposures, | nean, they're very -- |
mean, they're unphysiologic, they' re not
representative at all of what you would see in the
anbi ent environnent or even, in sone cases,
occupational types of exposures. They' re exceedingly
hi gh types of exposures in vitro, for exanple.

And we could certainly include information
here indicating what those |levels were; that's not a
problemto do that sort of thing if that would make it
nore useful. | think that their main value |ies,

t hough, in being able to | ook at sone of the changes

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






10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

171
that -- You couldn't expose people to these sorts of
| evel s experinmentally, for exanple, or even in sone
i nstances the kinds of toxicity we'd see in animals
woul d obscure the kinds of end points that you m ght
be interested in | ooking at here.

Wth respect to the biological plausibility
part of the causation argunent, which, MKke, | guess
you had commented on, we could expand that certainly
toinclude a little bit nmore. But again, | think
overall, while toxicol ogy has begun to make sone
i nroads into nechanistic understanding, we're far from
real ly having a good idea about what's going on.

| mean, the data here, as |'ve indicated in
this section, are not entirely consistent from
experinment to experinent or epi study to epi study,
but they do give a sense that inflammtion in the |ung
is inportant, and that there are certainly systemc
consequences of that. But how this m ght happen,
based on the kinds of exposures that people
experience, you know, we're very far from

understanding at this point.

PROFESSOR CRCOPP: | would just |like to make a
general coment. | think anytime that there is
i nfl ammati on, there nust have been injury. | think

i nflammation is the basic pathol ogi cal response to
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injury regardless of the insult.

So if we can docunent evidence of
i nfl ammati on, there nmust have been injury. And there
has to be healing, and if it is recurrent, there may
be scarring. And certainly, there is the set-up for
lung injury.

DR. LIPSETT: Yeah, | would certainly agree
with that and we do have sonme control |l ed exposure
studi es of humans where these inflammuatory changes in
the lung have been denbnstrated. But the exposure
concentrations have been nore what you woul d encounter
i n occupational environments or, say, at busy traffic
i ntersections than necessarily what you would see in
| arge regions of California.

But having said that, we have docunented or
experinmental s have docunented that these kinds of
i nfl ammat ory changes occurred, that, | agree, they're
kind of a stereotype response to injury of sonme kind,
injury or infection.

CHAI RVAN KLEI NVAN:  Any further discussion of
t he mechani sms? [|f not, we should nove on to the
nmoni tori ng i ssues.

Costas, would you take a | ead on that,
pl ease.

PROFESSOR SI QUTAS: This is actually a brief
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and very straightforward sanpler in this report. In
fact, M. Cook did a very fine presentation in the
nmorni ng that pretty nmuch expl ai ned everything that
there was to explain in this. But the chapter
basically describes the FRMs of the existing
noni t ors.

But, nore inportantly, it discusses sone of
the problens that all of these standard nethods have,
whet her these problens are volatilization of |abile PM
speci es over long sanpling or absorption. W talk
about artifacts, and finally, both today in the
presentation as well as in the draft, there is this
acknow edgnent that we should introduce nore different
types of nonitors and should actually enbrace the
energing array of new continuous nonitors that wll,
literally will provide nore accurate data |I think and
| ess | abor-intensive data.

But al so, these nmonitors will, in fact, point
to sources whose tine scales fluctuate in tine periods
that are substantially shorter than 24 hours, and that
will help the state and ultimately the federa
government inplenent nore effective contro
t echnol ogi es and control strategies.

| wanted to make sure that | point out one

t hi ng about the high-volunme nethod that is used, as
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M. Cook pointed out. They're using quartz filters.
The rationale for that nowis that, in lieu of glass
fibers, that there wouldn't be any SO2 absorpti on,
whi ch nmay have been an obvi ous problemin the previous
data, which, of course, in and of itself, raises sone
guestions about what did the previous data coll ect
over the last couple of decades.

One other thing I would point out about
gquartz substrates is that they're terrible when it
conmes to absorption of organic vapors. So you're
going to have, depending on the season and the tine
and the place you are in the basin, especially in the
Sout h Coast basin, you m ght have anywhere fromsix to
ten mcrograns per cubic neter added on the filter,
just by absorption of organic vapors under those
guartz substrates. So you definitely want to be aware
of that, particularly because you have those high
vol s, using quartz substrates, and then you have the
| ow-volune filters, the new FRM s, using teflon
substrates, which wouldn't have this problem

Anot her thing that | would certainly inplore
you to do in your new inplenentation of continuous
nmonitors is to also favor nonitors that neasure
separately quartz fromfine particles. |If you | ook

for exanple, on page 55 of your report, there is a
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graph that shows the ratio of PM 2.5 to PM 10, at
different locations in California.

And you're going to see this i mense seasona
variation. You're going to see that fine particles,
not surprisingly, are 70, 80 percent of the total PM
10. During the winter nonths you have stagnati on.
You don't have any w nds, you know, all of those
factors that woul d have suspended coarse particl es.

And in determi ning the coarse concentration
by difference, you re essentially subtracting, you
know, two |arge nunbers, and that will lead to major
errors. So if there are ways, and there are, out
there to neasure separate coarse fromfine particle
concentrations, it's certainly something you should
consi der.

| believe this is nost of ny -- W' ve al ready
tal ked about inplenenting new continuous nonitors, so
|"mnot going to revisit this. 1In ny view, there are
a lot of wonderful technologies that are out there
today. I'mcommtted to forwarding to you all of our
supersite data, which now are, in fact, evaluating al
of these continuous nonitors. That's a nmjor
conponent of this effort, so we've had all of these
arrangenents before and I'mcommtted, of course, to

sharing all this data with you
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CHAI RVAN KLEI NVAN:  Shel don, woul d you Ii ke
to comment ?

PROFESSOR FRI EDLANDER:  Yes, just to revert
to another point that | had nade earlier about the
potential for having the sul fur dioxide and hydrogen
peroxi de that are present separately in the gas phase
bei ng absorbed by liquid, either liquid that's present
due to fog droplets or fromsources of that kind, or
from associ ated with accunul ati on node aerosol. |It's
wel | known that, especially in high humdities, that
there's quite a bit of water present in the .1 to 2.5
m cron conponent of the aerosol.

If that's deposited in the filter, it can
serve as a site for a parcel of gas that follows, say,
that's rich in SO, for the SO2 to dissolve in that.
And t hen anot her parcel to conme through with H2Q2, the
S2 mght cone froma refinery; the H2O2 m ght cone
from vehi cul ar em ssions and photochem cals, and the
two mght then react in the filter and produce that
artifact of a high sulfate concentration.

Because that's the way the sulfates formin
t he atnosphere, it's by -- the general consensus is
that it's formed by SO2 and H2Q2 di ssolving in droplets
in the atnosphere. So the bottomline is that there

are other instrunents now which invol ve fl ash
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vaporization, and don't require the accunul ati on of
aerosol over a period of hours to neasure
concentrations.

CHAI RVAN KLEI NVAN: | guess | wanted to just
again raise the issue, | wanted to congratul ate ARB on
doi ng the eval uations of the continuous nonitors, and
hopefully they' Il be able to identify a nonitor that
is suitable for field work and will produce good
conti nuous neasurenents of PM 2.5 and PM 10. Because
it, I believe, will be crucial in eventually being
able to better define where standards ought to be for
the future if not, you know, if we don't have that
capability now So | was very happy to see that as
part of the report.

Any ot her comments?

PROFESSOR THURSTON: | think that the points
that were rai sed about the continuous nethods are very
good, but | really want to, fromny own persona
perspective, point out that we don't want to nove
entirely away fromfilter collection nmethods where you
actually can collect the particles and then anal yze
themlater. And | don't think that's what's being
said here, but | just want to stick that caveat in.

| can just give you an exanple, where we,

with the Wirld Trade Center disaster, NYU, our team
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went in and | ocated sanplers for an array of
col l ection nmethods on filters. And what EPA did, and
this is not a criticismof EPA but they set up TEOM s
around the site, and so on. So they were able to get
hourly neasurenents of what the TEOM neasures, for
better or for worse.

But they have nothing collected to anal yze
now. They know what the mass was, but they don't know
what was in it, whereas we have all these sanples that
we' ve col |l ected over many, many nonths twi ce a day on
filters and so forth, and now peopl e are sayi ng, oh,
you have those filters, do you think nmaybe we could
get a hold of those filters or naybe you could anal yze
those and find out what people were exposed to as a
result of this disaster?

So | think that we shoul d al ways renenber to,
you know, have our baseline filter method so that
gi ves us the opportunity to | ook at constituents and
| earn new things, while, you know, obviously noving
forward with new net hods that give us nore
i nformati on.

PROFESSOR SI QUTAS: One last thing? Can |
make one remark?

CHAI RVAN KLEI NVAN:  Sur e.

PROFESSOR SI QUTAS: Thanks. | agree with 100
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percent of the comment that we al so need substrates so
there can be chem cal analysis. | would |ike also at
sone point to see this state's and every other state's
nmonitoring network to address the issue of not just
exposure assessnent, which is one rationale for
measuri ng the other concentrations, but at sone point
dose. And to do that, you need nore information on
particle size.

The reason |'msaying that is, you know, al
of us lunp PMinto one broad category, PM 2.5, you
know, fromO to .5 mcronmeters. W' ve done studies in
Los Angel es, we see the population living in downtown
are exposed to an aerosol that -- whose mass in
dianeters is about .2 microneters. W see the
popul ation in Riverside being exposed to an aerosol
whose mass in dianeter is .8 mcroneters. These are
two very different aerosols, in ternms of surface area,
in ternms of deposition in the lung, in terns of the
ul ti mate dose.

And | think that information, in ny
view, is -- | nmean, it has to be inportant, ultimtely
when it comes to assessing health effects. So at sone
point I would like to personally see sone of these
size fractionated nonitors being out there.

CHAI RVAN KLEI NVAN:  Any ot her comment s?
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MR. COOK: Thank you. Thank you for those
ki nd comments too about the work that our staff did.
We realize that we're not bringing forward the perfect
sanpler, and we w sh that we coul d.

We do think we're bringing forward sone
i nprovenents in sone particularly critical areas, and,
bui | di ng on the comment about naintaining sone of the
substrate sanplers, we're quite confident that a good
nunber of those sanplers will remain until noney flows
to support any new sanplers that we may designate.

Thi ngs won't nove that rapidly, despite our best

wi shes and despite whatever we may designate, and

that's about as nmuch as |I'm going to say about nopney.
[ Laught er ]

MR COCK: | wish that we had data to show
you about the continuous sanplers today. W are being
particularly stingy wwth that until the study is over
to try and avoid any sense of -- particularly vendor
i nvol venent and possi bl e vendor influence to the
study. This is one of the aspects that EPA has been
very forthcomng in saying that they liked this part
of the study. Vendors have literally not set foot in
the Bakersfield site, with the exception of one when
they had a major mal function and the instrunent

virtually went flat on them But short of that, they
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have no idea what their instrunments have been doing
for the past three nonths or so, and they won't until
it's over.

So it's around the corner, and I w sh we
coul d have data to present to you today, plus this
space. W do have a fair nunber of plans to collect
filters of a variety of particle sizes, whether it's
in this program the PM 2.5 program and the federal
auspi ces. The federal program has a constituent
aspect to it, the speciated PM 2.5, so we will have a
variety of far nore sophisticated neasurenments for
sonme very critical PMparaneters for PM 2.5.

It's a separate instrunent fromthe
conpliance instrunment, and that's where we find
oursel ves oftentinmes is you have to have two
instruments in order to get what it is you really
want, whether it's greater tinme resolution, greater
chem cal speciation or what. So that provision wll
be provided for under the federal program

We have al so an air toxics program where we
coll ect 24-hour filters about every 12 days, then we
| ook at a variety of nmetals, these would be TSP
nmetals, so we have a good bit of that. And | really
do believe that the site-selective inlet sanpler that

we have will not decrease appreciably in size, that
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network over tinme. And off that we do get the
princi pal constituents of PM You coul d al nost
reconstruct the mass if you had just the constituents
al one on that.

CHAI RVAN KLEI NVAN:  Well, if there are no
ot her coments, | think we've | ooked at the scientific
i ssues as summarized in the docunent, and the coments
of the commttee are going to be conpiled and supplied
to the authors for themto respond and perhaps nodify
or anplify sections of the report.

Tonorrow we're going to start out with the
oral public comments. That will start at 8:30 through
10: 00 o' cl ock. Those who wanted to nake a statenent |
bel i eve have al ready signed up, and we wi |l use that
90-m nute period as equitably as possible so that
everybody will get at |east a chance to present a
summary. Most people have provided witten comments,
sonme of themare quite extensive, but at |east they'll
be able to present a summary of the key points of
t hose.

And all of the witten comments have been
supplied to the commttee. They will be reviewed by
us, reviewed by the staff, and our comnmttee wll
review the staff's response as well as respond to them

oursel ves as part of the overall process.
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Yes?

PROFESSOR SHEPPARD: | just want to point out
to you we do have copies of the witten coments, and
we' ve put them outside on the outside table. So
anybody in the public or any of the conmttee nenbers
that didn't have their copies, we can nmake those
avail able to you.

CHAI RVAN KLEI NVAN:  And then for those who
don't really want to read the witten comments, there
will be a summary presented -- | guess, | don't know,
Bart, are you going to do that, a summary of the key
points? And brief responses fromthe conmmttee and
fromthe staff.

And then in the afternoon the commttee wll
present a summary of the findings of the conmttee on
the report, and comments about the scientific basis
for the recommendations. So we'll have a pretty ful
day tonmorrow as wel .

So at this point, | think that we can
adjourn --

PROFESSOR SHEPPARD: M ke, could | say
sonet hi ng before we adj ourn?

CHAI RVAN KLEI NVAN:  Yes.

PROFESSOR SHEPPARD: | hel d back because |

only had a perspective to offer on the biol ogy and
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pat hol ogy. | thought it was a great review, and
whatever | had to say had been sai d.

But there is one perspective which | would
li ke to have an opportunity to relate to everybody,
and that is that the findings that were presented
correspond very well with what my special interest is
in pathology, and that is things called sudden death
and unexpected death, and, above all, a subclinical
state which |I have ternmed norbility.

And what it says is nortality is the tip of
an iceberg, norbidity is alittle bit nore above
wat er, but what's below the surface is the great
magni t ude of di sease, as, for exanple, enphysenma
where you can | ose 75 percent of your |lung before you
cone to nedical attention. Now, you start conpl aining
and the doc says, well, you've irreversibly lost 75
percent of your lung. John may comrent on this, but
the point is that enphysema -- Al adults have sone
enphysenma. | don't see any adult |ung w thout
enphysema, with |ung destruction.

So the point | wanted to nake is that from
t he perspective standpoint, |I'mnore concerned with
nmorbility, subclinical disease, say, heart disease,
for exanple. |'mnever surprised when sonebody dies

suddenly with a heart di sease because if they don't
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have a cause, you've got a nicely built-in sign
Everybody has coronary di sease. So when they die and
you can't find a cause, it's called ASCVD

Maj or occlusion of a coronary artery is very
common. | think sonebody estimated that a half a
mllion joggers over the age of 35 had mmj or occl usion
in one or nore coronary arteries. This is on an
extrapol ation of a clinical study. These are -- Now,
whet her that's true or not, the point is norbility is
an extrenely inportant consideration and | had to take
that into consideration with ny understandi ng of
whet her this, these | evels proposed were adequate or
in order.

And | just wanted everybody to know that the
concept of norbility is totally overl ooked. The
concept of lung decline is given too little attention.
Everybody is on the slope dowmn with |ung destruction,
and the problemis we have a di sease, the question is
woul d aneliorating the levels of particul ates
appreci ably sl ow down the damage we are sust ai ni ng,
for some of us, a cause that's going to be very
serious and |lead to death. There are going to be
people with lung di sease with not enough oxygen, and
it won't be a coronary problem it's going to be the

| ung not feedi ng enough oxygen.
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So this is, | think, a very inportant concept
and | just wanted to, if there were tine, | just
t hought it would be a nice, here at the end, to put in
the fact that norbility should eventually be our
greatest concern, and politically speaking, the
greatest advance we're going to nake is to get
information on norbility, and that can only be done by
nmeti cul ously performed post-nortem exam nation, and we
don't do that now.

So until we get sone good data, quantitative
data on the rate of decline of the lung structurally
as well as functionally, we're not going to have sone
of the sharp answers we need for setting reasonable
st andar ds.

CHAI RVAN KLEI NVAN:  Ckay. Then we are
adj ourned. See you tonorrow.

(Ther eupon, the neeting was

adj ourned at 5:05 p.m)
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