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TRANSCRIPT LEGEND

The following transcript contains quoted material. Such
material is reproduced as read or spoken.

In the following transcript: a dash (--) indicates
an unintentional or purposeful interruption of a
sentence. An ellipsis (. . .) indicates halting speech
or an unfinished sentence in dialogue or omission(s) of
word(s) when reading written material.

-- (sic) denotes an incorrect usage or pronunciation
of a word which is transcribed in its original form as
reported.

-— (phonetically) indicates a phonetic spelling of
the word if no confirmation of the correct spelling is
available.

—-— "uh-huh" represents an affirmative response, and
"uh-uh" represents a negative response.

-— "*" denotes a spelling based on phonetics,
without reference available.

-- (inaudible)/ (unintelligible) signifies speaker

failure, usually failure to use a microphone.
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WELCOME

PROCEETDTINGS

(12:08 p.m.)
DR. MIDDENDORF: Good afternoon. If the
committee members will come to the table,
appreciate it, we’ll get started. I have a

few administrative details that we need to
take care of here at the beginning. I'd like
to extend a warm welcome to the members of the
public who are here in the room and also those
who are on the phone. We very much appreciate
your interest in these proceedings and look
forward to your participation. For those who
have signed up who would like to make
comments, we do have public comments scheduled
to begin at 3:45 this afternoon and then we’ll
have another public comment session tomorrow
morning.

For those of you who are here in the room,
I’1ll point out the emergency exit routes. If
you look around the room, you’ll notice that
there are three doors that have exit signs
above them. You need to ignore two of those
exit signs. The exit sign back here behind me

to the left is not an exit door. Please don'’t
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go out that way.

The double doors in the back far corner of
this room are not exit doors. Please do not
go out of those either. If, for some reason
we need to evacuate the room, this door that'’s
about three quarters of the way down here on
my left is the door to go out. And the
quickest way to get out is when you go through
that door, turn to your right, go until you
see two double glass doors on your left. Go
through those double glass doors, immediately
turn right, go down that hallway, and you’ll
see a door that says Fire Exit on it, and
that’s the way you get out of the building.

So please, that would be the best way to do
it.

For those of you on the phone, I suggest that
you look around, figure out the evacuation
route for your buildings. I need to point out
that we do have copies of the agenda for this
meeting. They are on the back table, and
they’re also available on the committee’s
website for anyone who is on the phone. You
can download the agenda from our website.

We also have copies of the public comments
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that were received as of about 11 on February
13", They have been offered, filed to the
committee before the meeting, and they’re here
on the back table. If you don’t want to haul
around a lot of paper with you, these comments
will be posted on NIOSH’s docket, which is
docket number 248 for this committee and
that’s also available through the committee’s
website.

We need to do a quick roll call, and so we’ll
go around the table first and I’'d ask each of
the members to identify themselves and state
whether or not there have been any changes in
their employment or interest that would affect
their conflicts of interest, and then we’ll go
to the members on the phone.

This is going to be a little difficult because
we only have two working microphones.

MS. MEJIA: Good afternoon. Guillermina
Mejia, no changes.

DR. QUINT: Julia Quint, no changes.

DR. ROM: Bill Rom, no changes.

MS. FLYNN: Kimberly Flynn, no changes.

MS. HUGHES: Catherine McVay Hughes, no

changes. I’11l bring the mic over.
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DR. TRASANDE: Leonardo Trasande, no changes.
DR. MARKOWITZ: Steven Markowitz, no changes.
MS. DABAS: Valerie Dabas, no changes.

MR. CASSIDY: Stephen Cassidy, no changes.
DR. NORTH: Carol North, no changes.

DR. TALASKA: Glenn Talaska, no changes.

DR. ALDRICH: Tom Aldrich, no changes.

DR. HARRISON: Bob Harrison, no changes.

DR. WARD: Liz Ward, no changes.

DR. MIDDENDOREF: Okay, and -- oh, I'm sorry.
MS. SIDEL: I'm Susan Sidel, no changes.

DR. MIDDENDOREF: Thank you, and on the phone?
DR. DEMENT: John Dement, no changes.

DR. WEAVER: And Virginia Weaver, no changes.
DR. MIDDENDORF: Okay, thank you all very
much. To those of the members who are on the
phone, please let me know when you leave and
when you return so we can be certain that we
continue to have a quorum.

Also, I want to remind everybody that there
may be some topics which come up that present
a conflict of interest for members. And when
these topics come up, I'll ask each of the
members to state that they are recusing

themselves so we have that on the record.

10

10
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That's just the best way to handle that.

I also ask everybody to -- we have a couple of
issues; one 1is the microphones. We only have
two microphones available in this room.
Tomorrow we will be moving into conference
rooms A and B, so we'll have more microphones
in there. We're going to leave this
microphone turned on so we don't have that
problem with the lag time that we had before,
and then we'll just pass it around. I just
wanted to point that out.

One of the microphones will be up at the
podium until we're done with presentations, or
if presenters want to present from their
table, they can do that and we'll just give
them that one from the podium. I think that's
all I need to handle right now, so I will turn
this over to our chair, Dr. Ward.

DR. WARD: Good afternoon. The first speaker
today will be Dr. John Howard. He will give

us introductory remarks.

INTRODUCTORY REMARKS

DR. HOWARD: Can you hear me? Good afternoon.
Welcome to the second meeting of the

Scientific Technical Advisory Committee for

11
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the World Trade Center Health Program. It is
with sadness that we begin our meeting.

Today, not only noting the passing of
responders and survivors since September 11th,
2001, but also the recent passing of Dr.
Stephen Levin, Professor of Preventive
Medicine at the Mount Sinai School of
Medicine.

For over 40 years, Dr. Levin treated,
counseled, and fought for thousands of
patients who were ill because of hazardous
exposures in their workplace. As Co-director
of the World Trade Center Worker and Volunteer
Medical Screening Program at Mount Sinai, he
was an early and prominent figure fighting for
a long-term health program to identify and
treat individuals who worked or volunteered at
the former World Trade Center site.

For all of his tireless work on behalf of the
World Trade Center Health Program during its
earliest and most difficult time, we honor him
and his service to his patients, to the City
of New York, his country, and to all of us.
Please join me in a moment of silence to honor

the recent passing of responders, survivors,

12
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and Dr. Levin.

(pause)
I have four items for you today before we
begin the meeting. The first item is the
teleconference meeting on January 24th. I
apologize for the technical problems which
caused the cancellation of the 24th January
teleconference meeting of the committee. We
are taking steps to ensure there will be no
repeat of the technical problems if the
committee should want to hold another
teleconference meeting in the future.
Second, during this meeting, you will hear a
report regarding scientific findings and
support for establishing the statutorily
required criteria for Pentagon and Shanksville
responders. Commander Robert McCleery of the
NIOSH Division of Surveillance, Hazard
Evaluations and Field Studies in Cincinnati,
Ohio has provided a report which you have
already received and today will make a
presentation regarding his research on the
potential eligibility criteria for these
groups of responders.

I want to thank you in advance for your

13
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consultation on this important issue. Please
note that no formal written communication from
the committee on eligibility criteria 1is
required. The meeting transcript will
suffice.

Third, I also appreciate the committee's
continuing consultative thoughts on research
needs for the World Trade Center Health
Program. Your thoughts to date have been
extremely helpful. And in addition to the
formal research funding announcement from the
NIOSH Office of Extramural Programs, the
committee’s views about important knowledge
gaps and research needs will be placed on the
World Trade Center Health Program’s website
for potential researchers to review.

Again, thank you in advance for your
consultation on this important issue. Please
also note that no formal written communication
from the committee on research needs 1is
required. The meeting transcript will
suffice.

Fourth, as you continue your discussion of
Petition 001 to add cancer or types of cancer

to the list of World Trade Center-related

14
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health conditions, please keep in mind that
the Zadroga Act in Section 3312 (a) (6) (C) notes
that the advisory committee must submit their
recommendation on the petition to the
administrator within 60 days or by a date
specified by the administrator, not to exceed
180 days from the date of the administrator’s
request.

A request for a recommendation on Petition 001
was made to the committee on October 5%, 2011.
The maximum 180-day period for the committee’s
consideration of Petition 001 ends on April
2", 2012. I had asked the committee to
provide its recommendation by March 2°%, 2012,
in order to provide enough time for the
committee chair to prepare the committee’s
advice to the administrator.

However, since the opportunity for the
committee to meet on January 24“2 2012, was
cancelled, I would consider modifying the due
date for the committee’s recommendation. If
the committee believes that more time 1is
necessary to reach a recommendation, I would
ask you to discuss that issue at this date and

for the chair to send a written request to me

15
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for more time by the close of this meeting on
16 February.
Any additional discussion on Petition 001
after 16 February, 2012, must occur in another
public meeting, so please keep in mind
scheduling issues when determining whether
additional time would be beneficial to the
committee. In any case, the April 2nd due
date for a recommendation is a statutory
requirement; and therefore, no extension
beyond April 2°¢ can be approved.
I thank you again for your service. I wish
you a successful meeting.

RESEARCH NEEDS
DR. WARD: Okay. So, Rob McCleery has not
dialed into the call yet, so we’re going to go
on and discuss research needs and then go to
Rob when he dials in.
So, I hadn’t really planned a lot of
discussion around the research needs since I
think you’ve all seen the letter that we
prepared. But I didn’t know if there were any
topics that any of you wanted to discuss
regarding the research needs or the conflict

of interest.

16
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Oh, sorry, he’s just gotten on the line, so
we’ll proceed as planned with Rob McCleery’s

publication -- I mean presentation.

PENTAGON AND SHANKSVILLE, PA ELIGIBILITY

MR. MCCLEERY: I apologize for that. I didn
have this particular number, so I, again, I
apologize. So, good afternoon everyone.
Again, my name is Robert McCleery. I'm an
industrial hygienist at NIOSH here in
Cincinnati, Ohio. I appreciate the
opportunity to speak with you this afternoon
concerning the Pentagon and Shanksville,
Pennsylvania responses to the terrorist-
related aircraft crashes of September 11th,
2001.

Next slide, please. As it pertains to the
Pentagon and Shanksville sites, the World
Trade Center Health Program administrator is
required, conditioned to other
responsibilities to 1) determine the end dat
of cleanup at both sites and 2) determine
eligibility criteria relating to an increase
risk of developing a World Trade Center-
related health condition resulting from

exposure to airborne toxins, other hazards,

17
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adverse conditions resulting from the 9/11
terrorist attacks.

In the following slides, I will provide
information that addresses both of these
required determinations for the four
responding groups listed in the Zadroga Act
for the Pentagon and Shanksville sites: fire
department employees, police department
employees, recovery or cleanup workers and
contractors, as well as volunteers.

Next slide. At the Pentagon, fire department
personnel arrived on scene very shortly after
the aircraft crashed. Personnel within the
Arlington County Fire Department served as the
incident commanders during the fire rescue
phase of the response.

Numerous other fire departments responded to
the incident by backfilling other fire
stations or responding directly to the
Pentagon. This was set into action by mutual
aid agreements previously established between
these fire departments.

On September 21°%, Arlington County Fire
Department transferred control of the site to

the FBI. The site now entered into the crime

18
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scene phase of the response. At this time,
one firefighter company, a technical rescue
team, and paramedics remained at the site
until the FBI turned it over to the Department
of the Defense on September 26" or 28",

The literature differs as to the date of
transfer of this command. From September 26"
or the 28'™, the available literature does not
provide any information as to what period of
time fire department personnel were on site
until the end of the demolition and cleanup
phase of the incident on November 19", 2001.
Next slide. The police departments. The lead
law enforcement agencies on site included the
Arlington County Fire Department, with
jurisdiction of areas surrounding the
Pentagon, Defense Protective Services, federal
law enforcement agencies within the Pentagon,
with jurisdiction of the Pentagon, and the
FBI.

Many other police departments respond --
responded either at the Pentagon or by
backfilling police stations, by way of the
Northern Virginia Law Enforcement Mutual Aid

Agreement or the Northern Virginia Sheriffs

19
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Mutual Aid Agreement.

The available literature indicates that the
Pentagon response had a police department
presence until the FBI turned the site over to
DOD on September 26th or 28th, 2001. The
literature suggests that while the Pentagon
site was under DOD control, services typically
provided by police departments were handled by
military police or Defense Protective Service
personnel.

However, the literature does not provide
additional information as to what period of
time police department personnel were on site
until the end of the demolition cleanup phase
of the incident on November 19th, 2001.

Next slide. The Pentagon response and initial
cleanup of areas of the Pentagon surrounding
the incident site as employees began returning
to work on September 12th, 2001. The
demolition cleanup of the incident site itself
was delayed until after a memorial service
recognizing the one-month anniversary of the
9/11 attack on October 1lth, 2001.

The demolition and cleanup activity of the

most severely impacted area began on October

20
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18th, 2001, and concluded on November 19th,
2001.

Next slide, the volunteers. The information
in the literature does not provide a
comprehensive list of all of the volunteers
onsite for the time frames of participation of
those that did respond. Literature indicates
that there were many volunteers that played a
role in the response, with specific mention of
the Red Cross and Salvation Army.

It is reasonable to conclude at least some
volunteers were onsite through the FBI
relinquishing the site to DOD on September
26th or 28th, 2001. The literature does not
provide additional information pertaining to
volunteers remaining onsite through the
demolition and cleanup phase of the response.
Next slide. So the available information
concerning the Pentagon response does have
limitation. The information has uncertainties
as to when each of the responding groups faced
increased-risk activity at the Pentagon site.
Next slide. For the Pentagon response to the
September 11th terrorist-related aircraft

crash, the recommended concluding date is

21
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November 19th, 2001. To ensure that each of
the groups that did respond are provided
adequate opportunity for medical monitoring
and treatment benefits, the World Trade Center
Health Program eligibility is recommended for
the period covering September 11th, 2001
through November 19th, 2001.

The available literature indicates that
documented air and wipe sample monitoring
conducted through September 28th, 2001, did
not reveal any exposures of concern. However,
no information is available on exposures
during the demolition of areas directly
affected by the aircraft crash.

The next few slides will cover the
Shanksville, Pennsylvania response. Next
slide, please. At the Shanksville site, fire
department personnel arrived onsite shortly
after the aircraft crashed. The FBI
controlled the site from the onset of the
response. Most of the fire department
personnel left the site after the FBI turned
the site over to the Somerset County coroner
on September 24th, 2001.

There was a limited fire department presence

22
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until the conclusion of the final sweep of the
crash site which took place on September 29th
and 30th, 2001. The available information
does not indicate whether fire department
personnel were onsite during the site
restoration activity from October 1lst through
October 3rd of 2001.

Next slide, Shanksville Police Department.

Law enforcement personnel were also on site
quickly after the aircraft crashed. Like the
fire department, most police department
personnel left the site after the FBI
relinquished the site to the county coroner.
Police department presence was limited at the
Shanksville site until the conclusion of the
final sweep of the crash site for aircraft
parts and potential human remains on September
29th and 30th, 2001.

The available information does not indicate
whether police department personnel were on
site during the site restoration activities
from October 1st through the 3rd of 2001. The
literature does suggest that law enforcement
personnel remained at the Shanksville site for

a number of years to provide security.

23
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Next slide. For the recovery or cleanup
contractors, the literature indicates that
environmental restoration contractors restored
the site as close as possible to the original
appearance as they could from October 1st
through the 3rd, 2001.

This included backhoeing the crater with soil,
adding topsoil to the crater area as well as
the forested area near the site and seeding
the area with flowers and grasses.

Next slide, volunteers. The available
information does not provide a comprehensive
list of all of the volunteers onsite or the
time frames of participation of those that did
respond. The Red Cross and Salvation (sic)
are cited as responding to the Shanksville
site. Like fire and police personnel, most of
these volunteers left the site on September
24th, 2001 and had limited presence until the
final sweep of the site on September 29th and
30th.

The available information does not indicate
whether volunteers were on site during the
October 1st through the 3rd site restoration

activity. As with the Pentagon, the

24
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Shanksville site has limitations in the
information and that information has
uncertainties as to when each of the
responding groups ceased increased risk
activity at the Shanksville site.

Next slide. The Shanksville response to the
September 11th terrorist-related aircraft
crash, the recommended concluding date is
October 3rd, 2001. And to ensure that those
who did respond were provided adequate
opportunity for medical monitoring and
treatment benefits, the World Trade Center
Health Program eligibility recommended for the
period covering September 11th, 2001 through
October 3rd, 2001.

Environmental monitoring at the site indicated
that surface soil, subsurface soil, and
groundwater did not exceed Pennsylvania
Department of Environmental Protection health
standards. Remediation was not required at
the site. No indication that surface water
contamination was attributable to the crash.
Next slide. The following is proposed
eligibility criteria for the Pentagon

responder: being a member of the fire or

25
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police department, whether fire or emergency,
active or retired or worked for a recovery or
cleanup contractor or was a volunteer who
performed rescue, recovery, demolition, debris
cleanup, or other related services at the
Pentagon site for terrorist-related aircraft
crashes of September 11th, 2001 for at least
one day during the period beginning September
11th, 2001, ending on November 19th, 2001.
Next slide. The following is the proposed
eligibility criteria for the Shanksville
responder: member of a fire or police
department whether fire or emergency, active
or retired or worked for a recovery or cleanup
contractor or was a volunteer who performed
rescue, recovery, demolition, debris cleanup
or other related services at the Shanksville,
Pennsylvania site for the terrorist-related
aircraft crash of September 11th, 2001, for at
least one day during the period beginning
September 11th, 2001, and ending on October
3rd, 2001.

This concludes my presentation for this
afternoon.

DR. WARD: Are there questions for Rob? So,

26
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does anyone on the committee want to ask any
questions or make any comments about Rob's
presentation?
DR. HARRISON: Thank you very much for all the
comments. I think it's very reasonable.
DR. WARD: I agree. Is that the general sense
of the committee, that it's reasonable? Okay,
well, we’ll record that for the record.
RESEARCH NEEDS
So, now we'll go back to the research needs
and where we were on that was I was asking if
anyone had any questions or felt the need for
more discussion on the research
recommendations or the document that was
circulated regarding principles for handling
conflict of interest within this committee.
PETITION ON CANCER
Okay, hearing none, we'll move on, and I guess
our next topic is the petition on cancer. For
those on the phone, I am going to be moving to
the podium so that I can present some slides I
prepared, and that will take -- that
transition will take just a minute. It will
be another minute because Paul is conferring

on something. Are we okay to proceed?
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Well, I think as most of the committee members
know but possibly some members of the public
may not, we had hoped to discuss -- is this
on? Is that better?

DR. MIDDENDORF: Would you prefer to use this
one or that one?

DR. WARD: Maybe we should use the other one,
and probably we should turn this one off.
Thank you. I do have a small voice, so this
will be wvery helpful.

As most of you know, when we had to -- when we
weren't able to have our last meeting by
teleconference, one -- the plans for how we
were going to address the petition on cancer
was one of the things that we were going to
discuss as a committee, so in the absence of
having that meeting, I really thought hard
about how we could approcach this topic in a
way that we could really have meaningful
discussion at this meeting despite that
circumstance.

And as you all know, we received a letter from
Dr. Howard subsequent to a letter he received
from several congressmen asking us to review

the available information on cancer outcomes
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associated with exposure resulting from the
September 11th terrorist attacks and provide
advice on whether to add cancer or a certain
type of cancer to the list of World Trade
Center-related conditions.

And as we discussed that at our last meeting,
I think we realized that there were a number
of very complex and difficult gquestions
embedded in that -- in that request. And one
of them was basically whether, based on what
people were exposed to at the World Trade
Center, do we believe it's possible, probable,
or not that the exposures could cause cancer.
And it’s -- whatever our recommendation is, we
would need to provide a scientific rationale.
Now there’s a second topic. There’s at least
one other really complex topic that came up at
our last meeting, which was what are the
criteria for having a health condition?

And so my idea was to focus today’s
presentations and discussion on the first
question: Do we believe it’s unlikely,
possible, probable, et cetera, that exposure
to the dust may cause cancer, and then

depending on where the committee stands at the
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end of the day, we’ll decide how best to use
our time tomorrow.

And I think it’s important. My boss says --
at the American Cancer Society -- says this
all of the time, so I guess he’s implanted it
in my head. I think when we talk about the
scientific rationale, it’s really going to be
important to talk about what we know, what we
don’t know, and what we believe, because I
think that, you know, we’ll all -- in all the
presentations today, one recurring theme will
be we wish we had more data; we wish we
understood the exposures better; we wish we
knew more.

EPIDEMIOLOGY AND OVERVIEW OF MECHANISMS OF CARCINOGENESIS
So what I’1l1 be doing is just reviewing the
epidemiologic studies that are completed and
ongoing. I am going to talk about the
potential carcinogens present in the World
Trade Center dust, and then I am going to give
a quick overview on mechanisms of
carcinogenesis, really focusing on those
issues that I think pertain most to our
discussion today.

So with respect to the epidemiologic cohorts,
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we had several presentations on them at our
last meeting and we also have access to
published information on them. So I am just
going to go through them very quickly.

Among the cohorts that are under study, there
are —-- there's studies going on of the Fire
Department of New York, and I think these
studies probably from an epidemiologic point
of view are the most -- are going to be the
most complete and informative because we know
that they really have a well-defined
population and a population that is, you know,
highly exposed, a comparison group.

And they also have a separate set of EMS
workers that has not been published on.
They're also doing an employer-based medical
screening program, which will provide
additional information.

The second large cohort that can be studied is
the New York -- is from the New York and New
Jersey World Trade Center Clinical Consortium,
and I think that will also be a very
informative study. It will suffer from the
limitation that it essentially was a self-

referred group of people.
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The third one, which I'm not sure is actually
being studied for cancer or not. I'm sure
someone in the room knows. It's the cohort
that's been identified through the World Trade
Center Environmental Health Center, and this
population is unique because it includes some
children.

And then there's the very large World Trade
Center Health Registry that's being run by the
New York Health Department. And that one 1is
clearly the largest in terms of sample size.
Probably the most severe limitation is that
about 70 percent of the cohort is self-
referred rather than identified from the list
or records, and that group 1is being followed
both by surveys and by linkage with cancer
registries and mortality data.

So in the first publication of cancer
incidence data from the firefighters cohort,
the incidence ratio for all cancers combined
was 1.10 compared to the general population.
And depending on particular adjustments used,
it was 1.19 to 1.32 in comparison to non-
exposed firefighters.

There are also some excesses for particular
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cancer sites. The findings differed a little
bit based on which adjustment was used, but
basically, there were significantly elevated
or borderline excesses observed for stomach,
colon, melanoma, prostate, thyroid, and non-
Hodgkin lymphoma compared to the general
population rates.

And I think one thing that’s important to note
here, because it’s been noted by others in the
literature, 1s that there are a number of
these cancers that no -- are likely to be
detected by screening or by just access to
medical care, and the paper did attempt to
control for that bias in the analysis.

But with respect to other epidemiologic
studies, in the first publication from the
World Trade Center Health Registry study,
there was no excess of all cancers combined or
eight major organ systems reported. There
have also been case reports suggesting the
possible excess of multiple myeloma in the
literature.

So I think one of the things that it’s
important to understand before we move on from

the epidemiology studies is that epidemiologic
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studies in general have their strengths and
their weaknesses. One of the strengths is
that you’re actually studying the events, not
animal systems or models.

On the other hand, it’s often very difficult
in epidemiologic studies to accurately
estimate exposure, and I think that applies
even more so in these studies; although, I
think there have been really good attempts to
use surrogates of exposure, like in the
firefighter cohort, kind of developing
exposure classifications based on when people
arrived at the site, for example.

So I think that the existing studies are doing
the best job that they can, but ideally, you
know, what you’d love 1s an exposure matrix
for each person so that you knew, you know,
this person was very highly exposed and they
didn’t work well. And that’s probably not
going to be present.

And so, when you don’t have good exposure
information, you may not be able to see some
of the things that you tend to look for when
we look for causal association, so we may not

see a strong dose response, because we don’t
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have good exposure data. We may not see the
trends that one might expect to see.

Another criteria for causality that’s
considered is consistency between studies, and
again, I think, especially in this case, we
may not see that level of consistency because
we don’t have one exposure. We have many
exposures, and we have different populations
and individuals who were exposed to different
things, so I would not be surprised at all
with the different studies that they show
increased risk for cancer. They may see
increases at different sites, so I think we
have to be really cautious about especially
making negative conclusions about the findings
of these studies.

And the last -- well, the last one on this
slide is even though many of these populations
are sizable, they’re still, in many cases,
small enough or early enough in the follow-up
period that there are not very many cases
expected based on population rates.

So if we don’t see an effect, we really need
to be careful in interpreting that because it

may be -- the studies may be too small to rule
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out small risks or risks for rarer cancers.
One of the most important things, and I know
it came up in our discussions last time, and
I'm sure it will come up again today, 1is that,
you know, I think when we all were trained in
occupational health, those of us who were, we
all thought, well, you know, usually solid
tumors you’re looking for at least 20 years
between the onset of exposure and disease and
hematologic cancers, the latency period is
shorter.

And -- but I guess what I wanted to emphasize
is the issue of latency period is most
relevant in epidemiologic studies early in the
follow-up period when we have negative results
and follow-up may be too short to see a
positive effect.

It’s not necessarily relevant in the sense of
saying, well, this cancer can’t be related to
exposure because, you know, the exposure only
occurred five years ago. I’11 get more into
that later, but I don’t think you can make
those kinds of assumptions based on what I’'11
present to you about the mechanisms of

carcinogenesis.
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So, 1if -- I think we got the -- I got the
sense in the discussion last time, and this
doesn’t probably represent everyone’s
viewpoint, but I did get the sense from the
discussion that many people felt that they
could not make a decision on the cancer
petition based on the epidemiologic data
alone.

Obviously, the strongest study is the
firefighter study, but I don’t -- I didn’t
sense an overwhelming consensus that the
findings of that study were so definitive that
it would be the basis for a recommendation.

So then the question was, what can we learn
from looking at the exposure data, but I think
we have to acknowledge at the outset that it’s
incredibly difficult to interpret the --
especially air sampling data from the World
Trade Center study.

And one critical limitation was that there’s
almost no data from the first week after the
attack. A lot of people said that last time,
and I think, you know, I think we all
understand that. I'm puzzled about some of

the air data, because it really seems like the
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low air levels measured in some of the
personal air sampling studies done on the
workers seems really inconsistent with the
extent of respiratory symptoms that we’re
seeing.

And so I don't know how to answer that
question, but it's my belief that it's, you
know, I don't see it fitting together well.
So, one approach to looking at the cancer
hazard which I thought we could take today is
really to focus on the composition of the
initial dust and smoke as reflected in the
mass dust samples that were collected.

And those samples were collected and analyzed
by more than one group so at least we have
some —-- we can look at consistency of their
findings. And the other benefit, I think, of
looking at the dust and smoke is that there
were a lot of populations exposed to that.
So, for example, we know that there were fires
at the site, and we knew that -- we know that
firefighters and police officers who were on
the site itself were exposed to combustion
products from the fires, but just for the

purposes of having a simpler discussion today
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and a discussion that kind of encompasses
exposures to all of the groups, I thought we
could first focus on the dust and smoke,
recognizing that there's more -- there's more
to the story that we'll have to get to later.
So, 1in poring through the literature and, you
know, all of the exposure papers, I have to
confess, I am not a chemist; I am not an
industrial hygienist, and it’s not easy to
read these papers. But, you know, one of the
things that I got out of it was really, you
know, what went into the buildings is really
what came out of the buildings.

So, i1if you look at, you know, there was a lot
of light-weight concrete; there was asbestos;
there was gypsum; there was drywall; lots of
glass. There was glass fragments and man-made
vitreous fibers from insulation. We know that
there were polycyclic aromatic hydrocarbons
measured in the bulk samples. We know that
there were metals measured in the bulk
samples.

And then, we also know that there were
volatile organic compounds in the mix. Now

those probably, looking at the dust, is not
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the best way to look at exposures to those,
which is why I have them in blue, because we
know they were there. In the dust, though,
they may have been absorbed onto particles and
fibers and other things, so they may be there,
but it’s probably not the best way to measure
them.

So, what, I mean, what -- so, two of the
reasons I focused on these particular
exposures 1is one, that they were pretty
substantial. So, for example, the asbestos
was, you know, in a few of the bulk samples
was from .8 to 3 percent of the total weight
of the sample. So that’s pretty significant.
The other thing is a number of them are --
have been recognized as human carcinogens for
which, based on epidemiologic data, so they
are substances for which we have fairly strong
epidemiologic data.

So that’s why we’re focusing on these
particular exposures. It doesn’t mean that
there aren’t other classes of exposures of
concern, and you know, we’re not talking today
too much, at least in the presentations, about

PCBs and furans and, you know, TCDDs, but
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again, you know, we have a limited amount of
time, and I wanted to focus on the things
where I thought there was the clearest data to
talk about.

So, now shifting gears a little bit, and I
want to thank both Julia and the National
Cancer Institute for these slides. Julia
pointed out to me that there was a slide set
on the National Cancer Institute website that
we could use for this presentation because I
think that a picture is worth a thousand
words.

So all of the slides in blue come directly
from that website and have not been modified.
So basically, what is cancer? So, when a cell
becomes cancerous, basically, it loses the
ability to control its own growth and to
organize itself appropriately in tissues. And
this -- one of the key things in that process
is the damage to the DNA of the cell.

So this is a slide that summarizes a number of
different characteristics of cancer cells, and
it’s really, at least historically the way
that cancer has been recognized is

pathologists look under a microscope at the
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appearance of the cells from the tumor. So
the cells will be different. They’1ll have
larger nuclei. They will not organize
themselves into neat structures the way
they’re supposed to.

So that’s a real quick review of that, but
you, typically, you know, for our classic
carcinogens, both tobacco and asbestos, we se
a 20-year latency period, and that’s -- but
what that means is in 20 years from the onset
of exposure to the peak of disease in the
population, so in this case, men started
smoking in the United States soon after 1900,
and we saw the peak in lung cancer in the
1970"s.

So the -- so as I mentioned, the key, you
know, the critical step in carcinogenesis 1is
an interaction of exogenous or an endogenous
substance with DNA within the cell, and that
can be a chemical, it can be a virus, it can
be radiation. So there is a component where
there is an interaction with DNA.

And typically, what happens, and this is

grossly oversimplified, but basically the DNA

is the cell’s mechanism that basically codes
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for the production of everything a cell needs
to grow and sustain life. So, what happens is
when there's a chemical damage, for example,
that might change one of the -- and so, and
the code is really in the three -- it's in
three, you know, it’s in three chunks.

So, CAA codes for a particular thing, and if
you substitute one of its -- one of the
chemicals, it changes the whole, that whole
code. So, basically, three things can happen.
You can change a single base. Those things
are called bases, and the three together are
(indiscernible) .

You can change a base. You can put an
addition in a base, or you can make a deletion
from the base, but in any case, it basically
messes up the code such that the gene is not
effectively doing what it's supposed to do.
And there's really three kinds of genes that
are involved in the process of carcinogenesis.
One type -- and you know, this is large
categories. One type is oncogenes, and what
oncogenes do 1is they -- when they're -- they
accelerate cell growth and division. Tumor

suppressor genes enable the cell to put a
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brake on that kind of uncontrolled growth and
DNA repair genes allow the cell to repair
errors or mutations in the DNA itself.

So what happens, if you're exposed to a
carcinogen and you have a mutation and in any
of those three types of critical genes, if the
cell does not repair that mutation before it
divides, that mutation is going to be passed
on to the daughter cells.

So typically what we see in cancers 1is
multiple mutations, and it's kind of, it's
thought that these mutations occur over a
period of time, so possibly, you know, when
you're 25, you get a mutation in a tumor
suppressor gene, and if that is maintained,
then as those cells divide and proliferate,
they accumulate additional mutations, and in
that process, though, you're not just -- the
changes in, the mutations in the genes is not
the only thing going on to lead to cancer.
Other things are going on that kind of promote
the growth of those cells.

So for example, for breast cancer, estrogen
promotes the growth of tumors in the breast

because breast tissues are naturally sensitive
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to, you know, hormones, for example. So it's
not only the genetic mutation or the
interaction with the DNA. TIt's multiple
things going on.

And so, we tend to divide the process of the
carcinogenesis into four big buckets:
initiation, which is basically, at least an
initial mutagenic effect; promotion, which is,
you know, encouraging those abnormal cells to
grow; malignant transformation, which means
that the cell has kind of passed beyond the
point where it can revert back to a normal
cell. It's accumulated enough damage that
it's essentially destined never to go back to
normal. And then ultimately that tumor gets
larger and invades other tissues beyond where
it arose and it can metastasize to other parts
of the body.

So the reason I'm emphasizing the promotion
and progression is, is that it's important in
the context of the exposures we're discussing
today because inflammation is one of many --
it's one of the important mechanisms of
carcinogenesis. And inflammation actually can

do a large number of different things, but
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basically inflammation is a normal response to
tissue damage that can result from infection,
chemical irritation, and/or wounding.

However, when it becomes chronic and it
becomes chronic in a number of known diseases,
it can damage the body and lead to illness.
So, for example, we've all heard of Crohn's
disease, which is kind of an inflammatory
condition of the bowel, cirrhosis of the
liver, which is an inflammatory condition of
the liver. Many of the diseases, especially
the infectious diseases that result in
inflammation also result in cancer.

And inflammatory processes can also occur as a
result of chronic chemical and mechanical
inflammation, but it's important to know that
inflammation in general can really lead to
cancer in a multitude of ways. Its increasing
cell proliferation and turnover is actually
generating mutagenic substances from some of
the reactions that release oxygen and nitrogen
species, and it's also producing cytokines and
growth factors and other biologically active
chemicals that are influencing the

microenvironment around the area where the
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potential tumor is developing.

With regard to mechanism, I guess the other
things I wanted to mention are that -- one of
the things we have to consider is that for
many of the people in the exposure group, the
duration of actual exposure is relatively
short, but I think it's important to note that
at least in some of the populations studied,
inhaled fibers and dust can remain in the body
for a very long time. And so, in fact, a
short-term environmental exposure can lead to
a long-term biological exposure, and we've
seen that in some of the bronchial lavage
studies.

The other thing is, you know, we’ve talked
about this average latent period for solid
tumors, but I think it's important to
recognize that it all depends on what stage in
the cancer process an exposure occurs. So,
for example, we see this curve in the
population when in relation to onset of
smoking in the population at large, you know,
and then the lung cancer epidemic following 20
or 30 years later.

But when a person stops smoking, their lung
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cancer risk goes down dramatically within
three to five years. So, what, you know, one
thing that's probably happening there is that
essentially tobacco smoking contains
practically every carcinogen known to man, and
some of those substances actually are
promoting or, you know, causing the tumor to
progress, so they're both initiators and
promoters.

And so you see this much more rapid effect in
an individual that stops smoking than you
would expect from the long latency period for
the initiation, and we've seen something
similar recently in breast cancer and this is
really interesting.

So, in 2002, the Women's Health Initiative
published a study showing that use of
postmenopausal hormone therapy was associated
with an increased risk of breast cancer and
the surveillance epidemioclogists noted in that
year's data that there had been a dramatic
drop in breast cancer incidence virtually the
same month that those studies came out.

And at the time, you know, everybody was

saying it can't be related to HRT, it’s not
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biologically plausible that something could
act that fast. Well, if, you know, there's
pretty good consensus now. I don't think
anyone disagrees that one of the major factors
or the major factor in that abrupt decline is
that, you know, on a population basis, a lot
of women stopped taking HRT, and HRT was
really promoting or causing tumors to progress
in the women.

And since that time we've actually seen a
flattening out of rates. It's not continuing
to go down, which further supports the
hypothesis that it was that one time decline
in HRT.

So, we’ll be moving on. I have a few more
things I'd like to present, but then we’ll be
moving on to the presentations that I asked
people to prepare regarding specific exposures
of concern. But before I wanted to go on, I
wanted to mention that I think there is an
opportunity to learn more about the potential
health effects of the World Trade Center dust
exposure that maybe we haven't explored as
fully as we could.

So, one of the things I noticed in looking
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through the literature is that, you know,
there was a lot of concrete in the buildings
and concrete is a -- you know, two of the main
components of concrete are cement dust and
silica. Silica, as I mentioned, 1s an
accepted lung carcinogen and it's also
associated with autoimmune diseases and stage
ITI lung disease.

Pulverized concrete also contains a material
called Portlandite, which is highly caustic
and not shown in this slide, but I know many
people in the room are aware of it. People
who work with wet concrete often get skin
sensitization because of hexavalent chromium
in the cement mix. And many European
countries actually regulate the content of
hexavalent chromium in their cement, but the
United States does not.

So -- but it appears, and again, this is very
preliminary -- it appears that maybe the
hexavalent chromium content of concrete once
it's set would not be as high as the
mesolithic form. But again, that is something
of concern.

But in fact, there have been a number of
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studies of cement dust exposure, many of them
done, interestingly, in developing countries,
but many of these studies, and again, some are
small, but actually a few are, you know, large
enough and well designed, at least on the
surface. And many of the studies, not all,
find increased respiratory symptoms among
people who work in the production of cement,
and they also demonstrate reduced lung
function among people with long-term exposure.
What I found most interesting is that there
was one study that actually found an increased
risk of GERD-type symptoms among people
exposed to cement dust. And by the way, all
of these studies are on the FTP site under the
folder that says cement.

Of even more concern is there have been some
cohort case controlled studies that have
suggested associations between cement-exposed
populations -- and that could be either in the
manufacture or in the construction industry --
in cancer of the lungs, stomach, colon, head
and neck, pharynx and larynx.

So cement dust that has not been reviewed by

IARC or NTP and the only kind of official
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review I could find of it on it popped up on
the web, and it seems to have been done by the
Health and Safety Executive of the UK, but the
version of the document online is a little odd
because it does not have a publication date.
It has a number, but no date, but I think it
was —-- it looks like it was published in 2006.
And basically, their synthesis of the cancer
literature at that time was that the epi data
was not convincing, but that they felt that
some of the associations that had been seen
were biologically plausible in large part due
to the known inflammatory responses associated
with exposure to cement dust.

So one of the ways I thought -- I mean, I
thought I had a pretty reasonable way to frame
the discussion today and get into depth on
some of the most important issues, but I think
tomorrow, the agenda is wide open, and one of
the things I thought that might help us frame
an agenda would be to -- at the end of the
presentations, we'll kind of poll the
committee and ask each person to check one of
these words and turn them in -- so, this is

not a vote, it's Jjust a poll.
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And then what we’ll do is we'll summarize the
distribution of the results, Jjust kind of
arranged by the exercise. So, we'll summarize
the distribution of the results and that will
help us know, do we have two really different
viewpoints? Are some people really on the
side of probable proof and are other people
way off on unlikely, possible, or do we have,
you know, a distribution centered at the
middle?

And then we can really see, you know, how can
we use our time tomorrow to, you know, to see
if the group has a consensus or not or to
figure out what issues are of most, we're most
uncertain about. And again, we are all
prepared to tabulate these result in such a
way that you --

MS. HUGHES: I have a quick guestion. On the
slides --

DR. MIDDENDOREF: Wait a minute.

MS. HUGHES: Hi, I have a quick question. On
the last slide, it says is the blank that
exposure World Trade Center may cause cancer.
Can we also use slash smoke, because not all

of the exposure was dust --
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DR. WARD: Yes.

MS. HUGHES: Because not all of the exposure
was dust.

DR. WARD: Yes.

MS. HUGHES: Because then it would be more
consistent with some of the other slides.

DR. WARD: Yes.

MS. HUGHES: Okay, great, thanks.

DR. WARD: We can make that -- yeah. So,
anyway, I think this will be helpful in
framing tomorrow's discussion and, you know,
and these are various options that we could
discuss tomorrow. There may be -- it may be
that people feel that there's critical
evidence that we didn't cover today that we
should go into in more depth tomorrow.

It may be that there are clearly opposing
positions that we should try to address
tomorrow. If we're -- if there's apparently a
high degree of consensus, then we can start
talking about the rationale for the position.
If we are leaning towards saying probable,
then we can discuss the issue of what sites do
we think are probable, and then hopefully have

whatever -- wherever we are, and certainly we
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can discuss the possibility of needing to have
another conference call or meeting before we
can make our recommendation.

So, with that, along with my presentation, are
there any questions?

DR. MARKOWITZ: So just a couple of comments.
One is I don't really favor taking a poll
before we have the public comments. We have
the public comments at the end of today and
beginning of tomorrow morning, because that
would add to the discussion, influence our
thinking, so I would advocate doing a poll
after that.

I would also like to have, you know, do some
discussion before we do a poll because I want
to hear what people think. So if you want to
do a poll, we could do it. We could change
the time, though, until tomorrow after public
comments and after there's at least some
initial discussion. I assume the purpose of a
poll is to sharpen further discussion.

Another comment I have is about the choices of
unlikely, possible, biologically plausible,
probable, definite, and that is that actually

I think biologically plausible stands with
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both possible and probable, and so I'm not
sure that these are exclusive categories. And
I understand that it's preliminary, a rough
way of getting a sense, and I wonder whether
one alternative approach would be to consider
reasonably anticipated as a substitute for one
of the categories.

DR. WARD: Maybe probable?

DR. MARKOWITZ: Well a —--

DR. WARD: I guess, that's the thing, it
sounds like probable to me but, so I guess if
-- we can make any changes that you all want
to make. It did occur to me that maybe the
timing was wrong, but again, the timing was
kind of thinking about how can we tabulate
these results so that we could leave people
thinking about how we’re going to use our time
tomorrow.

And some people may even want to, you know,
think about ideas that they'd like to present
or do literature searches tonight, or, you
know, people could prepare to argue the main
points overnight and so I did -- well, I did
bring enough paper ballots that we could have

more than one poll, so that's one option.
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Valerie?

DR. MIDDENDOREF: I think Catherine had a --
MS. HUGHES: Yeah, I had a quick guestion.

DR. MIDDENDORF: So, Catherine, then Tom, then
Valerie.

DR. WARD: I think I need to have my eyes
transplanted so --

MS. HUGHES: I know we're all -- we're looking
at actually what was in the dust and what was
in the fumes. Are we going to look at also
the impact of the temperature, because it
wasn't as though the temperature was the
temperature of the day, because it was just so
hot. It was like 1000 degrees —-- if people
were close would have been impacted and how
the items could have changed due to the
temperature, too.

DR. WARD: Yeah, and I think, you know, that
would fall under the category of things where
there's something that where there are
critical issues that we haven't discussed. I
don't know if anyone 1is prepared to talk about
the temperature today or, you know, has really
looked into that issue, but if you feel that

that’s an important issue, we can see if
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there's anyone who wants to comment on that
further or we can put it on a list of things.
Again, I guess the question is do we feel like
we have enough information to make a
recommendation now, or are there things that
we feel are so important that we need to wait
until, you know, somebody really studies them
well enough to talk about them.

I mean, I certainly couldn't talk about that
today, and I don't know if anyone else could.
DR. ALDRICH: I was going to suggest, if
there's going to be a poll, maybe two
questions: biologically plausible, yes or no;
and then the other four, pick one.

DR. WARD: Good.

DR. MIDDENDORF: We forgot Valerie.

MS. DABAS: Just because I am not a scientist,
I just want to get the definition of
biological plausibility just because I've seen
so many different ones on the websites.

DR. WARD: That's a good question. My
definition of it is that when you look at the
exposure and what was —-- when you look at the
dust and smoke and you look at what was in the

dust and smoke, and you look at what the
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toxicity of the, of that we've already
observed in the events and, you know, when you
look at all of those elements of data, it
makes sense that this exposure could cause
cancer based on what we know about the cancer
process and the components in the material.
Now, that's my definition. Someone else may
have a better one. Julia?

DR. QUINT: I think I agree with most of what
you said except I'm not limiting it to humans,
because I -- the animal data that shows that
something is carcinogenic, to me, means I
don't think -- there are only a few cancers in
animals that are not biologically plausible in
humans, so I think the animal data is a
plausible mechanism in humans as well.

DR. WARD: Yes, and I totally agree with that,
and --

DR. QUINT: I thought you did.

DR. WARD: Yeah. I am going to return to my
seat until we are done with --

MR. CASSIDY: Thank you. You've discussed a
lot of topics, and one that I think is
interesting when you look at this is, you

know, is it blank that the exposure to World
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Trade Center dust may cause cancer, and I
think it's hard to, you know, may be hard for
some people to answer that unless you're
talking about a level of exposure, right?

So you were talking about cigarette smoke, and
I would think that the studies show if you
smoked one cigarette and stopped before you
had an exposure to tobacco that the likelihood
0of developing something from that would be
different if somebody smoked five packs a day
for ten years, right?

So I think it’s important that the part or at
least part of the discussion to the level of
exposure, and I tie that in to when you said
that the air sample data seemed to be
inconsistent. Well, the question is where was
that air sample data taken? And, you know, my
personal recollection is I didn’t see anybody
standing on the Pile taking it.

So, I don’t know where -- if they took it five
blocks away or ten blocks away or where they
took it. And on that note, the air sample
data, I would remind everyone that is -- there
was much discussion about whether or not that

was a political decision to say quote,
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unquote, the air was safe because they wanted
to open up Wall Street. You know, we had to
get back to business, the country was shut
down. So, I just wanted to raise that point.
I think people that were there working at the
site knew the air wasn't safe no matter what
Christie Todd witnessed, so.

DR. WARD: Yeah, and I do want to, I mean, I
fully acknowledge those issues and I didn't
want to spend a lot of time on them today just
because I really feel 1like, you know, both the
committee discussions and the published
literature both, you know, essentially give
that same information. But it's really trying
to come up with other approaches that maybe
can be a little bit more revealing and make --
help us make a decision.

But I think, you know, there's at least,
there's a couple of exposure scenarios and I
think we should acknowledge that too so we
have people who were -- we have a very heavily
exposed group that was working directly on the
Pile, especially in the early time period. We
also have the potential for the community

residents and the workers to have prolonged
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exposure to the dust that entered the homes
and office buildings.

Now, again, I don't know that you would expect
to see exactly the same health effects in
those two populations, but they're both
populations that may have significant
exposure, possibly to different substances and
different concentrations.

DR. MIDDENDOREF: It's easy to forget that we
have some committee members who are on the
phone, out of sight, out of mind, so I Jjust
want to ask if any members on the phone have
any questions or comments.

DR. WEAVER: I don't, but we're moving along
fairly quickly and I just want to point out
that I'll be teaching from 1:30 until 2:50 and
I'm scheduled to talk at 3:10, so, you know,
we can just juggle when I talk around class,
but when I am in class I'll have my cell
phone, so I can listen in.

MS. SIDEL: I just want to say that because we
don't have air samples from, you know, from
the day 9/11, that's why Officer Harris's
uniform is so fascinating, because it's like a

snapshot in time of what, what was there, and
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I believe that this also -- another study of
what FDNY, I think, eguipment that I've seen
that are also from the actual day 9/11 from
people that were working. So, you know, T
feel as though there's a lot of different air
samples and they sort of collectively say the
same thing, and that is that there were a lot
of carcinogens down there.

And then we start talking about, you know,
different zones of exposure, but you're never
going to get -- that's never also going to be
firm and there's definitely people that were
super-exposed, but then there's also other
things that can happen, you know, you can just
be in your home and, you know, cleaning up
your bed and there's a big pile of dust, so 1is
that the same as working on the Pile the first
day? What difference does it make?

Because if you get one little drop of
asbestos, then you get that whether you get it
on the Pile on the first day or you get it
while making your bed, you know, three months
later, so it's kind of, I understand from
scientifically for us to have all of these

categories but working in real-time in what
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actually happened to people, I think you have
to be more open-minded.

DR. WARD: And I think we are trying to do
that.

MS. SIDEL: Oh yeah.

MS. FLYNN: I, you know, I have to agree with
Steve Cassidy and with Susan Sidel. I mean, a
lot of us were involved in the EPA World Trade
Center Expert Technical Review Panel where the
flaws and inadequacies of all of the
government data were, you know, pored over at
great length. Unfortunately, the public
record of that panel has been removed from the
EPA's website and Congressman Nadler’s request
that it be restored as a resource for this
committee and for the public has gone
unheeded.

But, you know, there have been many, many
observations made in that process about the
ways in which, for instance, when a monitoring
instrument picked up benzene spikes on the
Pile, the instrument was shut down and moved
to another site.

The errors in the, in the asbestos air

sampling for lower Manhattan residences that
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was conducted by ATSDR and the City Health
Department were reported by residents who were
eyewitnesses to the fact that fans were turned
to the wall, that leaf blowers were not turned
on. I mean, it almost borders on the level of
sampling fraud. So, first of all, they were,
you know, we don't have really good sampling
data to fully characterize exposures in
exposed populations. And second of all --

DR. WARD: But didn't I say that? I mean --
MS. FLYNN: Yes. No, I just -- I think it
really bears reemphasizing and also to -- I
know that some people saw this article that I
sent in by David Newman, the industrial
hygienist with the New York Committee for
Occupational Safety and Health, and but I --
he said in this article, under the category of
exposure assessment:

If just one thing is to be learned from the
WTC response experience, 1t should be that an
exclusive reliance on environmental sampling
data can be misleading and even dangerous.
There has been a fundamental disconnect
between what the majority of the sampling data

would seem to indicate and the breadth of
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health issues that have arisen. WTC-related
illnesses manifested despite reassuring
results that came from traditional methods of
data collection and assessment. Tens of
thousands of WTC responders, area workers, and
residents incurred significant and persistent
respiratory and other chronic and
incapacitating illnesses.

And I just want to make one more comment,
which is that, you know, not to further
complexify (sic) the polling language, but in
fact, the Zadroga Act sets a criterion for
linkage of illness to World Trade Center
substantially likely to have been a
significant factor in causing, exacerbating,
or contributing to, so is there a way actually
to map that language on to the polling
language? Because I think we're looking at a
real -- I think we're looking at contributing
to may get us where many of us feel we need to
go much more quickly.

DR. WARD: So we can definitely change the
language with the poll. I guess I remember at
the last meeting there was a little bit of

confusion about the criteria for listing
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something as a World Trade Center-related
condition versus the criteria for determining
that a particular person's illness was World
Trade Center-related. So I don't know 1if the
language that you quoted was -- which one that
was. I don't know if it matters, but I think
we can certainly change this.

I think it really -- what I was -- what we
were trying to do is come up with a way to
express it where we can understand the
diversity of opinions among the group so that
we can figure out how we can have a more
productive discussion tomorrow. Whether the,
you know, if we have general agreement on the
overall issue of the potential for
carcinogenicity, then we can move on and
discuss other things. If not, we need to
stick on that point until we understand why
different people have different views.

DR. HARRISON: Thank you. I wanted to say
something else, but I wanted to thank you
because I am going to change what I was going
to say, I think, because I was not aware that
there was the language.

And I would ask, maybe, if we could clarify
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that point because I think, at least in terms
of my thinking about whether or how or what we
would recommend as a committee, 1f we need to
use certain criteria that is legislatively
mandated, I think it's very -- it's
significant, pardon the pun.

So, 1f we could just clarify that because
there are -- because it actually ties in with
the comment that I was going to make. I think
there's all sorts of perspectives on how to
come to a recommendation in terms of cancer
causation.

There's the individual patient that some of
us, including myself, bring to that
perspective when I see an individual in my
office with an occupational or environmental
cancer, what criteria do I use. There's
workers compensation criteria. There are
civil litigation criteria. There are cancer
presumption law criteria. There are many
different frameworks that I personally am
familiar with and bring to this discussion.
If there are other specific criteria that in
the legislation that directs us to consider,

then I think we should at least understand
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what that is and come to whatever straw poll
with a reasonably common set of understanding
so that -- and this is my comment -- it's sort
of agreeing with Steve. It’s that if you do a
straw poll before we have some common
framework may just give us, you know, 15
different ideas about what we are voting on
but not a common set of criteria to guide our
vote.

DR. QUINT: Yet another frame is a public
health frame and the prevention frame that I
come from and also the toxicology frame. I
just wanted to tie some of this back to Liz's
presentation where she talked about mechanisms
because one thing to consider, when she talked
about mutations is one -- a lot of these
carcinogens are thought to have no threshold,
so that when you're talking about amount of
the carcinogen or substance that the person
was exposed to, it's thought to be linear, so
it's going through zero, so any amount could
trigger a carcinogenic response.

Of course, you know, normally we talk about
some risk above background, but to do that,

you have to know the potency of the carcinogen
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plus you actually need to know exposure
information and something about the exposure
profile: how many days a week, how many
years, et cetera, that the person was exposed
to it; and we don't have those data.

So and the -- there's an article in our file,
the folder, Guyton, et al, in Mutation
Research which is very compelling because it
talks about these carcinogens operating
through many modes of action, so it's not just
one. It's not just that they cause a
mutation. They can act on, you know,
promotion and different aspects of the
carcinogenic process.

So read by my count have 72 carcinogens in the
dust, at least the ones that NIOSH listed.
Some of these are human. Some of these are
animal, so I think, you know, we have to keep
all of these things in mind when we talk about
biological plausibility.

There are a number of in vivo and in vitro
articles where people have actually
demonstrated with very short exposures, you
know, a triggering, mostly the carcinogens

that act on an inflammatory process, but, you
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know, have initiated a process that ends up,
you know, that goes through all of the steps
and so -- and in very short time periods, some
acute and some sub-chronic exposures.

Again, they're in mice, and they're in human
epithelial cells, but I think all of this
enriches our understanding of the mechanisms
of carcinogenesis and argues that this is a
very complex process when you add, you know,
high exposures, very high exposures with a
multitude of carcinogens, you add to that
complexity.

And also ingestion. You can't forget about
the fact that some of the exposures probably
occurred through ingestion when you have dust
on surfaces, especially in offices and homes,
you probably have added to that probably also
with the firefighters as well, given the
amount of contamination on their uniforms. So
it's not just the air levels. It's a, you
know, very rich mix of information that we
have to consider.

MS. SIDEL: Just in terms of ingestion, my
supply tent was right on the Pile and we were

serving coffee and food and all sorts of

71




© o0 ~N o o B~ w N

N N NN N DN PR R R R R R R R R
g B W N kP O © 00 N o o »h W N B O

72

things, so I'm sure that things were flying in
there.

DR. WARD: So are you —- oh, Steve.

DR. MARKOWITZ: I just want to follow up on
what Dr. Quint was saying. So we don't have a
lot of experience with people with short
exposures and long-term follow-up and cancer
in particular, so could you just discuss a
little further what experience there is with
animals about certain carcinogens with acute
or a very short term exposures subsequently
relating to cancer?

THE COURT REPORTER: Can I say something real
quick? If you’ll get that microphone real
close to your mouth it helps me a lot. I will
appreciate it. Thank you.

DR. QUINT: I agree with you. Dr. Markowitz
said that there isn't a lot of data. I was
actually looking for some dose rate data in
animals to sort of understand better whether
or not we had those models, but there is a
paper by Beaver et al that -- let's see, I
have it right in front of me here. And
actually, she was looking at the exposure to

chromium and looking at lung inflammation and
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injury and then a proliferative -- or from
repetitive exposures.

And I think in that situation, she was able to
expose one kind and then get a response.
There's also some information where people are
looking now for other than animal models, and
so the Hammer Institute had a study where they
actually had a training set of carcinogens,
NTP, and exposed after 90 days and was able to
-- they looked for a marker which was a -- it
was a gene expression biomarker, and they were
able to see that within 90 days. I think
other people have seen it within 24 days, so
they're looking at different -- they're not
looking at the cancers, but they're looking at
markers for carcinogenicity, very specific.
There's the other study that I mentioned was
the -- a study in human epithelial cells, and
I have -- in that study, they were looking, I
think, as short a period as 24 hours or maybe
shorter than that, and they were looking at --
they compared both silica, crystalline silica
and amorphous silica and were able to get a
difference again in the whole process, you

know, leading that was carcinogenic-like
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process.
So, no, animal models, I don’t know of any in
the regular biocassay models that would mimic -
- that we could look at with this.

DR. WARD: There’s also a lot of data on the
cancer patients who were treated with
radiation and chemotherapy, and there's very
good data on their development of second
neoplasms, and in some cases, you will, you
know, there's enough data, let's say if
someone —-- there's a lot of data, for example,
on young women treated for Hodgkin lymphoma
with high-dose radiation to the chest who
subsequently developed breast cancer.

So you could look at age and dose if that's --
but those are -- those agents are very strong
carcinogens, but it is a very rich resource if
you're into understanding how relatively
short-term high exposures can result in
carcinogenic effects, but...

Sorry.

DR. MIDDENDORF: That's okay.

DR. WARD: I keep forgetting about this.

DR. TALASKA: There are a number of studies

that were done by intertracheal lavage of PAHs
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that were single-dose were able to bring lung
tumors, particularly in strains of mice that
were relatively sensitive, so there is --
there are data. I can't think of the
citations off the top of my head where lung
lavage of PAHs, benzolal]pyrene particularly,
has led to a, lung tumors in animals from a
single dose, a single heavy administration of
a material in liquid -- in corn oil or another
vehicle.

DR. WARD: Yes, again, I think the other thing
to keep in mind is what I mentioned in the
presentation that for some of these exposures,
they -- if there's a long residence time in
the lung and thoracic lymph nodes, a very
heavy short-term exposure can result in a
long-term dose. And so -- and I think we have
some evidence of that in some populations.
Okay, so any further discussion before we turn
to John Dement's presentation on asbestos?
Excuse me? Oh, sorry. Folks on the phone,
any further comments before we move into
John's presentation? Hearing none, John,
would you like to start with your

presentation? Well, Paul will gueue up your
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slides and let you know when they're ready.

ASBESTOS AND WTC

DR. DEMENT: Okay, very good. Thank you and
my apologies for not being able to be at the

meeting today.

76

DR. MIDDENDOREF: They're ready any time, John.

DR. DEMENT: Okay, Jjust move on to the second
slide. I'm going to talk about the dust
exposure, so there's clearly the type of dust
cloud presented in this photograph is a major
high-level exposure to a mixture of things
that we have already discussed today.

Next slide. There were no measurements done,
as we have already discussed, of
concentrations in the initial cloud. I think
Paul Lioy and some others have estimated that
the concentrations were likely in excess of
100,000 micrograms per cubic meter, 100
milligrams per cubic meter.

And I've sampled some industrial operation as
a hygienist where dust levels were
consistently in the neighborhood of 20 to 30
milligrams per cubic meter, not as high as
this. So I think this estimation is probably

a reasonable estimation, maybe on the low sid

e
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for at least the initial dust cloud.

Lioy described what he considered, and I think
is a reasonable consideration, five specific
post studies on 911 exposure categories.

Go to the next slide. And clearly the highest
exposed were those there during the initial
collapse and the days that occurred
afterwards. I understand there was a rain
event like around the third day, which helped
to dampen at least some of the dust exposures,
but I think the scenario is something like
this: We have high-level exposures initially,
and then we have continued exposures to the
individuals who were doing the recovery and
cleanup longer term, and also exposures to a
much more mixed of (indiscernible) and fires
and materials in that.

Let’s go to the relative -- next slide,
please. One of the relatives to dust exposure
is (indiscernible) based on the plume depicted
in this slide. I think clearly the first day,
extremely high exposure, followed by lower-
level exposures during some of the recovery
operations; however, if I could point out

here, there were no dust measurements actually
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made on this first day. So these are
reasonably speculative.

I am going to talk about asbestos, and go to
the next slide please. And I am going to talk
about some of the measurements that were made.
First, I wanted to talk about the methods that
have been used for measuring asbestos
exposures, both historically and currently.

On the list on here is an old midget impinger
method developed by the U.S. Public Health
Service in the 1920s. It's been used, really,
for exposure measurement in occupational
settings for dust exposures up until about the
mid-1960s. I mentioned that largely because
the old dust measurements and the basis for a
lot of the risk assessment for asbestos are
based on the old impinger method.

First of all, it was a method that didn’t
collect fibers very efficiently. Secondly,
the exposure method actually counted all
particles, not just fibers in the dust and it
did it at a low power using low power optical
microscopes.

So there's some —-- excuse me —-- some severe

limitations with regard to retrospective
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exposure assessments even in the occupational
environment. The current method used has been
used since about the 1960s. It's called phase
contrast microscopy. Basically the samples
are collected on a filter, membrane filter,
and the particles counted by an optical
microscope that has a special feature which
enhances contrast called a phase enhancer.

But still, it's relatively low magnification,
400 times.

There are certain limitations to this method.
First of all, the cause of limitation with
regard to being able to count short fibers.
Only fibers longer than five micrometers are
counted. Secondly, even if a fiber were
longer than five micrometers, this counting
system -- the microscope has no resolution or
ability to actually see small diameter fibers.
So you could have very long fibers that were
small in diameter and not be detected.
Nonetheless, it's used as part of the OSHA,
current OSHA standard, and it's the basis of a
lot of the risk assessments. And I think it's
--— the use of the phase contrast microscope

has actually enhanced some misconceptions
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about the nature of exposures and what's
important. That is, only long fibers or
fibers longer than five micrometers -- I'm
going to have more to say about this later.
Moving on to scanning and transmission
electron microscopy. Scanning microscopy is
better than phase contrast, but still not
capable of seeing the very small diameter
fibers in an asbestos dust cloud.

The most useful method is transmission
electron microscopy, and some of the measures
of the World Trade Center exposures were done
by TEM. There are different techniques that
are used for expressing the concentrations.
Some express structures per centimeter of
surface. Some were expressed as structures
for -- as a dust concentration measurement per
cubic centimeter of air samples.

The limitation here is the fact that when you
look at samples by transmission electron
microscopy, you look at a very small portion
of the dust cloud, and it's very expensive.

A little bit about the measurements that were
done. The range of asbestos, primarily

chrysotile, looks like from a less than one
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percent up to about three percent of the mass.
And with most fibers being less than five
micrometers in length, which you would expect
given the length -- given the nature of the
collapse, the pulverizing of material.

There's more to say about the less than five
micrometer criteria as well because even in
asbestos-exposed occupational cohorts, the
majority of exposure is to fibers that are
less than five micrometers in length,
typically 90 percent of actual.

Again, no measurements were made of chrysotile
during the extraordinary high dust cloud
exposure. There was a range of exposure
measurements done later and reported in the
literature, some in peer reviewed
publications, some in -- just in reports.

Most of these seem to show short-term
exposures of not in excess of established
criteria; however, there are lots of
limitations of these as we've discussed
already. One is reading the samples would be
the preferable method for looking at exposures
to individuals on the Pile.

NIOSH did some sampling on these, used PCM and
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looked at some of the samples by transmission
electron microscopy, and in general, when you
look at the samples by TEM, the concentrations
didn't exceed the OSHA PEL of 0.1 fibers per
cubic centimeter of air. Again, that’s fibers
longer than five micrometers.

Realizing of course that the majority of
fibers in the study are less than five
micrometers in length. I think there is a
disjoint, and I think Liz pointed that out.
This dust cloud was extremely high in dust
levels, certainly initially. No measurements,
again, but we would expect that in that dust
cloud, given a concentration of one percent or
even much, much less, that the asbestos
exposures to total fiber concentration would
be very high.

I'm going to talk little bit about the types
of regulated asbestos because many of the risk
assessments have just considered asbestos as
one group of materials; that’s a list of them.
We're dealing largely with chrysotile here
which was in the towers.

I am going to say there may not be amphiboles

in there. I had the opportunity of being in
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the World Trade Center a number of years
before 9/11, and I think there might have been
at least some amphiboles in the building as
well at some point in time.

Liz has already pointed out, I think, that
asbestos is considered a carcinogen by both
IARC and the National Toxicology Program.

That includes chrysotile, certainly with
regard to lung cancer mesothelioma. There's
no question with regard to the
carcinogenicity.

IARC also determined that there was sufficient
evidence in human studies for cancers of the
larynx and ovaries and limited evidence for
colorectal and in the pharynx and stomach.

And there have been a number of reviews of
cancers at sites other than the lungs for
asbestos.

I think this determination by IARC is
reasonably consistent with the data that
exists, largely with regard to cancers of the
GI system. Studies that show an excess risk
of about two for lung cancer tend to show an
increase, not a two, but an increased risk for

GI cancer.
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I'm going to talk a bit about the risk
assessments that we have for asbestos. Nearly
all of the risk assessments are based on
populations occupationally exposed. Again, as
discussed before, the measurement method is
this phase contrast microscopy where the
fibers longer than five micrometers in length
are counted.

The typical metric is cumulative exposure
expressed as the product of duration and
concentration measured in fiber-years. I want
to point this out because a lot of the data
upon which risk assessments are made is really
occupational groups with short exposures which
are relative to high concentration, including
the studies that our group has done of
chrysotile-exposed textile workers.

Many of these workers had exposures of just a
few months and nonetheless showed increased
risk. Most of the models, including our own,
were no-threshold models; that has been
discussed already today.

They seem to fit best to the actual data. And
lastly, a point that needs to be emphasized is

that there's no scientifically justified
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threshold for asbestos-related cancers, none
that's been established in the literature by
recent studies.

Here are the limitations of the risk
assessment, moving to the next slide.
Historical measurements, as I said before, a
lot of them were based on the old impinger
method and unless you had some data to make a
statistical conversion between the old method
and new method, there's lots of
misclassification in the data. And in most
cases, 1in these types of studies, that tends
to actually dampen the exposure-response
relationship. So your effect is likely
greater than you are actually showing in your
data.

Again, the risk assessments were based on the
phase contrast method wherein only a fraction,
and typically less than ten percent of the
actual airborne aerosol was actually measured.
And as I said before, that's because of the
diameter limitation of the PCM method and
because of the decision to count only fibers
longer than five micrometers. That decision

is really not based on the decision that short
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fibers are without risk.

It's based on the fact that a practical method
hasn't been developed for measuring exposures
and enforcing standards. And NIOSH, in its
1972 criteria document for asbestos pointed
out that the reason for the five micrometer
cut was for reproducibility of the PCM count.
Lastly, mesotheliomas are not well captured in
a lot of the mortality data that's been
published at least through 1999. There was no
code for mesothelioma specifically. Only in
ICD-10 do we have a specific code for
mesothelioma, so a lot of the mortality
studies, including our own, looks at things
like cancers of the pleura and assumes that
those are mesotheliomas. And that's a
reasonable assumption in most cases but likely
does not capture well in other cases.

Next slide. I wanted to drive home the notion
about what portion of fibers are actually
counted by phase contrast microscopy. This 1is
actually a slide from some of our data from a
textile operation where they’re using very
long fibers, the best grade chrysotile. And

even in textiles, if you look at this
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distribution of diameter to length, you see
that the vast majority of the fibers are short
and thin. So that's the nature of exposures,
even occupational.

Next slide. I wanted, last, to point out two
studies that have been published subsequent to
the current risk assessments used for the OSHA
standard. The two case-controlled studies,
and these were for the mesothelioma, one in
France and one in Germany, and they are of
reasonable size, particularly the France
study. And what these studies are showing is
that we now have measured excess risk of
cumulative exposures that is fiber-years. 1In
the France, study in France, less than one
fiber-year.

Likewise, in the study in Germany we have an -
- about an eight-fold risk for fiber exposures
that are less than 0.2 fiber-years. There is
a, I think, a legitimate discussion in the
literature about the relative ability of
chrysotile versus the amphiboles to produce
mesothelioma.

I think, first of all, there's no question if

chrysotile does produce mesothelioma. Whether
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or not it's less potent then amphiboles is a,
I think, a subject for considerable debate.
Next slide. Lastly, I want to point out that
the OSHA PEL, which is being used as a
criterion in some of the assessments of the
air samples from the World Trade Center on 0.1
fibers per cc as an eight-hour time-weighted
average 1is not without risk. OSHA's risk
assessment indicates that at .1 fibers per cc
over a working lifetime, there's an excess
risk of 3.4 cancers per 1000 workers, and of
those 3.4 cancers, about two-thirds of them
are lung cancers. The other third are
mesothelioma.

So, the point is that we don't have a
threshold for the cancer-producing effects of
asbestos, including chrysotile. 1It's open for
discussion.

DR. TALASKA: John, Glenn Talaska. Thank you
very much. I've got a couple of questions for
you on -- you cleared one up right at the --
in your last slide. I wanted to know the
relationship between the numbers of lung
cancers seen with asbestos exposure documented

versus the number of mesotheliomas, and you
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said the ratio is about two-thirds to one-
third.

But I also wondered what it was in terms -- 1if
there were any data in terms of latency time
relative to those two diseases.

DR. DEMENT: Well, I think the latency times
are as Glenn just pointed out. Early in the
lung cancer, in our own studies, we started to
see a pickup in the relative risk, between 10
and 15 years and it really starts to escalate
after about 20 years.

Mesothelioma has what appears to be a longer
latency in many cases. The peak of that
probably, in most states, hasn't occurred
until 30-plus years after a person is exposed.
DR. TALASKA: Thank you, and I have one
further gquestion. You didn't talk about it.

I am only going to mention it briefly in the
next presentation, and I hope you will join me
in the discussion then of the interaction
between things like PAHs and asbestos. Do you
want to give a little -- if you had some
information you could provide us right away or
would you -- we could wait until after my

talk, because I am going to just mention it
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briefly.

DR. DEMENT: I'll mention it briefly as well.
I think in lung cancer, there's clearly an
interaction with PAHs and particularly
smoking. The question is whether or not
that's a multiplicative additive or less a
multiplicative fact, and I think most
individuals, it may not be multiplicative but

it's more than additive, so there is an

interaction there. I guess we can discuss it
later.

DR. WARD: Other guestions or comments for
John? John, I -- one question I had was if in

the two case-controlled studies with
mesothelioma, it was hard for me to
conceptualize, you know, how small those units
were. Can you help, I mean, can you compare
it to like what a typical occupational
exposure would be?

DR. DEMENT: Well, these levels are, if you
look at the fiber-years, most occupational
risk assessments are based on a 40 or 45 year
lifetime risk, working lifetime risk. So if
you take the current OSHA standard of .1

fibers per cc over a 45 year working lifetime,
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that's 4.5 fiber-years.

These data, these case-controlled data, are
clearly demonstrating excess risk at exposures
that, cumulative exposures that are much less
than that, which just really adds to the
conclusions of the OSHA risk assessment. That
is, these are not zero risk standards.

The OSHA standard includes lots of work
practices in an effort to try to get exposures
as far below this .1 fibers per cc as
possible. The other thing I like to point out
is the occupational cohorts. There are
cohorts, including ours as I mentioned before,
that do demonstrate excess risk with short-
term workers at relatively high levels of
exposure, of course.

The one that was done in Paterson, New Jersey
by Dr. Seidman in Mt. Sinai many years ago
demonstrated that individuals who worked down
in that plant with one month of exposure
producing asbestos, they had a significant
excess risk of cancers, including lung cancers
and mesothelioma.

DR. WARD: John, can you comment on half-1life?

I mean are the -- I mean, I know that
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different types or lengths of asbestos would
have different residence in the lung, but is
there -- I mean, there probably have been
studies looking at pathologic specimens of
workers exposed to asbestos. I mean, does it
tend to stay in the lung for a long time?

DR. DEMENT: What it does -- there is some
discussion, certainly in the literature with
regard to the clearance rates of amphiboles
versus chrysotile, and in general I think the
amphiboles cleared less quickly than
chrysotile.

There was a study done at Mount Sinai by Dr.
Suzuki, who suggests that the clearing of
chrysotile from the lung actually ends up
concentrating in the pleura where we actually
see mesothelioma in the study.

I think the studies that have looked at lung
burden are sometimes problematic with regard
to chrysotile because of its (indiscernible),
and I think some erroneous conclusions have
actually been drawn based on lung burden
studies when you didn't actually have the
estimates of the actual exposures to the

individuals.
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DR. HARRISON: This is Bob Harrison. Steve
Cassidy, earlier this morning, earlier this
afternoon, sorry -- I’'m on West Coast time --
suggested that the samples may not have been
representative of the type of exposures or
type of activities that people had. I wonder,
John, if you could comment on that.

You said that samples weren't taken, I guess,
in the first three days. And then there were
lots and lots of samples taken subsequently,
but I don't have a clear picture of what
people were doing, where those samples were
taken, and whether there were other activities
where we think exposures were probably higher
that were not captured.

DR. DEMENT: Well, I don't have a good sense
of that either. My sense of the data itself
is that most of the personal air sampling that
was done was either done by NIOSH or NIOSH
contractors through NIOSH. Those were
represented in the publication, I think, by
(indiscernible) through NIOSH, and in the
slide, where we showed (indiscernible)
samples.

A lot of these were actually taken during the
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post-cleanup operation, but the extent to
which they represent exposures of that group
is really not known. I mean, an effort was
made to do that, but, you know, I can't, you
know, I don't know all of the cache that were
not sampled.

DR. WARD: Any other gquestions or comments?
Susan.

MS. SIDEL: Hi, John. Susan Sidel. Could you
just explain again the different measurements
that you used that -- you were saying a TEM 1is
the -- is like the finest but it's also really
expensive and it's not OSHA standard. So the
OSHA standard doesn't pick up the tiniest
particles, and what was used at the World
Trade Center?

DR. DEMENT: The OSHA standard is based on the
space contrast method.

MS. SIDEL: Right.

DR. DEMENT: So it's an optical microscope
with a phase -- a phase illuminator or phase
shift illuminator, and the problem -- just go
back and place yourself in the 1960s. All of
the o0ld samples were collected by methods

including (inaudible) with a routine sampling
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method that would first of all actually
measure fibers, if not all particles, and
measured a reasonable portion of the air
samples.

So this method was the default method, and it
measures, even in the asbestos industry,
occupationally, it is really Jjust an index of
exposure. It's measuring a small fraction of
the air blowing aerosol. Because of the
limitations of the counting with regard to
length and the resolution with regard to
diameter.

So, typically, in an occupational setting with
chrysotile in particular, because it tends to
be more fine, you'd be lucky if you're
counting 10 percent. In most cases, you're
counting about five percent of the total
number of asbestos fibers that are airborne
that the workers are actually breathing.

If you move on to electron microscopy, it has
the ability to look at these particles, but
because of the high magnification, you're
actually looking at a very small area of the
filter, so you have a lot of statistical

variability with regard to the count. It was
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not chosen as the method for routine
occupational exposure assessment.

MS. SIDEL: So the method that was used in the
World Trade Center is the method from the
1960s?

DR. DEMENT: Sorry, could you repeat?

MS. SIDEL: So the method they were using at
the World Trade Center was the OSHA standard
method that you talked about from the 1960s?
DR. DEMENT: No. Yes, most of the samples
that were workplace samples. For example, if
you look at the slide, 19,000 air samples --
MS. SIDEL: Uh-huh.

DR. DEMENT: Almost all of those were PCM, so
they did not use transmission electron
microscopy. So it's trying to measure these
exposures against an OSHA standard. The NIOSH
sampling used PCM, but they did -- didn’t look
at the ones that were in excess of the .1
fibers per cubic centimeter and looked at
those by TEM. Samples which were mostly
structures per millimeters squared filter area
were TEM.

MS. SIDEL: Thank you.

MS. HUGHES: Hi. I just want to remind
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people, as a resident that lived one block
away, the chaos that was there for a very long
period of time, there was no electricity. So
if you're going to do sampling or testing and
there's no electricity, one of the concerns
that some of the testers had was it could be
done on a generator, and then you had to
determine what kind of generator.

Would you be using diesel fuel, or would you
be using a battery, and then where you would
get that. $So there was electricity on the
east side of Broadway but not the west side of
Broadway, and so when people are talking about
the proximity of the testing, it took some
time to actually get the machinery into place
to actually do the testing.

And then one of the issues that has been
argued about over the years was clogged
samples, so the filters were clogged if there
was a lot of material that was actually picked
up. So I just wanted to remind people what it
was like early on. Thanks.

DR. DEMENT: Those are good points to make. I
think given a relatively low percentage-wise

of asbestos in this material and the high
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concentrations of dust, one of the issues with
regard to asbestos sampling is trying to
optimize the ability to count it, and when you
run a filter for a period of time,
accumulation of dust on the filter can
actually obscure the PCM count.

DR. HARRISON: This is Bob Harrison. I just
wanted to make two points. I think both of
them are probably obvious, but I think for the
record, it's worth stating. One is that I
think there's evidence that respiratory
protection was not available, consistently
used, and would not have afforded, in any
event, protection against inhalation of
potentially carcinogenic asbestos fibers.

I don't -- I'm not sure that there would be
any disagreement about that point, but I think
it's worth noting and if there's any, you
know, any additional comment, we need to make
that.

The second is that based on the lung disease
that we've seen from other lines of evidence,
(indiscernible) airways tends to show
(indiscernible) lung diseases. I think we can

use that as qualitative evidence that indeed
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inhalation of particles and fibers and smoke,
et cetera, did occur.

I don't think we can make any correlation
between those clinical effects and the dose of
asbestos, but I think just qualitatively, we
know that this population had inhalation
exposure, and I Jjust think it's important to
point that out as well.

DR. MIDDENDORF: John, this is Paul. I just
want to ask if you would take a minute or so
and address the issue of potency related to
length of asbestos fibers.

DR. DEMENT: Well, I think, Paul, the issue of
potency with regard to length, it really comes
from some animal data. Now if humans are
exposed to the whole spectrum of fibers, and
so when I studied my textile workers, they’re
exposed to the whole dust cloud irrespective
of how I choose to measure it.

Some of the animal studies suggest longer
fibers are more carcinogenic, and those
studies come from some inhalation, but mostly
studies that are implantation are injection
studies, some of the early studies from Merle

Stanton at the National Cancer Institute, for
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example, and Dr. Hoch (ph) in Germany.

So with regard to cancer, I think
longer/thinner may be more carcinogenic, but
in the exposed aerosol, even if you consider
an asbestos textile, the longer/thinner
comprise a very small portion of the airborne
exposure.

So I think the -- in terms of the actual
effect of short fibers in that they greatly
outnumber the long thin ones, even if fiber
for fiber, they were a fraction -- had a
fraction of the carcinogenic potential, I
think the data doesn't support leaving those
out with regard to risk assessment. We just
completed a series of studies in the plants
that we've looked at for many years in South
Carolina and in North Carolina, and we did
these in collaboration with NIOSH where we had
the ability to go back and look at some of
those old filters in the 1960s and to try to
estimate a sort of size specific exposure
measurement for these workers in these two
cohorts and try to relate that to risk.

And when we did that, we found that all of the

size categories by length and diameter
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correlated and predicted lung cancer risk.
It's -- the longer, thinner fibers, when you
look at them had a slightly greater impact;
but nonetheless, all sizes that we were able
to measure, including the short thin ones,
impacted lung cancer.
DR. WARD: Any other gquestions or comments on
this presentation? Thank you very much, John.
We hope you can stay on for some more of the
discussion. We appreciate you coming.
DR. DEMENT: I'll plan on staying on. Thank
you.

PAHs AND WTC
DR. TALASKA: Okay, are we ready? How does
that sound? Good? Everybody okay? Okay.
Well, I wanted to begin by making a statement
about how being able to look at these data in
detail, really it changed my mind about
something about the exposure with the -- of
the first responders at the Ground Zero site.
When I, as a scientist, and as a regular
scientist with an interest in the area, but
not an acute one, I looked at the abstracts.
I looked at some of the tables, certainly of

the ones with biological monitoring because
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that's my field.

And -- but I didn't look at the papers really
hard, and the opportunity that I got today to
look at them -- today -- in the past two
weeks, at least, and certainly since being on
the committee has given me a somewhat
different -- considerably different
perspective than I've had to begin with, and I
will begin with this.

What I'm going to talk about today are the
polycyclic aromatic compounds. These are the
materials that are formed by the burning of
any material as a fraction of the total mass
of the stuff that's burned. Most of the stuff
goes to carbon dioxide, but if there's not
sufficient oxygen to go to complete oxidation
of it, then these benzene rings fuse and form
large plate-like structures that I give you

three examples here.

These are materials that -- from any kind of
burning. I'll show you some pictures. PAHs
are very lipophilic materials. They're well

absorbed from both the lungs and the skin when
they're contacted and from the GI tract,

although there is a difference with the GI
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tract relative to these compounds that I'll
get at later.

Just some examples from the occupational world
first. You can see from here -- there it is -
- that the upper left panel shows a coke oven.
This -- the worker here is a topside coke oven
worker -- these two workers. One of them is
more obscured by the smoke than the others.
These are occupational exposures where we have
both the knowledge of what the internal dose
was for these individuals and the lung cancer
risk, which is at excess. These people are in
the worst possible situation because you're
trying to make coke, not Pepsi-related coke,
but coke which is used in steelmaking out of
coal.

So it's burned in the absence of oxygen or

almost the absence of oxygen and forms a dense

smoke which escapes from the machine. 1It's a
very large structure. The right-hand panel is
a foundry. And you can see, again, the hot

metals are producing smokes which can be seen.
The lower right-hand panel is an aluminum
manufacturing site. At this slate, they're

pouring.
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The left one is extremely interesting from

several points of view. One is it’s a food
product. Our PAHs are in many of the foods
that we like. Barbecue, smoked foods contain

PAHs from the prioritization of the materials,
and we eat them.

But also look at this here. As you can see
from closer examination of the walls of the
smokehouse that this guy is in smoking fish,

that the whole structure 1s coated with a tar-

like substance. And those are -- that is
often high in the -- very high in the PAHs.
Other examples are shown here. This slide

shows an asphalt operation that we’ve all
smelled. The materials that are coming off

the gassing of the asphalt as we, you know,

our body -- I think everyone uses orange
barrels. And so the workers are exposed
there.

One of the real advantages of the studies that
have been done very much by NIOSH but with

other players as well is that often times they
will take area samples of areas near or around
a —-- some of these operations and then conduct

personal samples at the same time. And that
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becomes important to us.

In the right-hand panel is the classic PAH
exposure that causes lung cancer in cigarette
smokers. Seven to ten-fold excess risk,
depending on how many packs are smoked. It
goes up with a various dose response that most
of the toxicology is envious of, but it's from
a very sad point of view that this is the
major carcinogenic material in the United
States and the world for causing lung cancer.
PAHs are also formed with the burning of any
material, so the nasty smell that you get when
the smoke comes your way at the campfire
contains some of those materials and that's
the stuff that stays on your clothes the next
day when you realize that, you know, those
were in a bar or where there was smoke.

The lower right-hand panel, of course, shows a
more recent disaster caused by -- during the
blowout last year of the oil rig in the Gulf,
the Deep Water Horizon. And you can see -—-
and this is important from -- for our
discussion because you can see two things.

One is that here is where the closest you can

get to this thing to do any sampling at all is
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the distance, several boat lengths between the
fire and the -- and the source of the burning
itself.

And then you can also see the huge difference,
if you collected a sample here, what would be
the exposure level relative to what it would
be if someone was at or near the plume? I'm
not making direct comparisons, but keep this
model in your mind is what I'm saying there.
And now we have the World Trade Center and
slides that I have -- a couple of slides just
to illustrate things about the smoke. Here we
have a burning smoke which is -- probably has
PAHs in it, almost certainly, and then the
more general smoke that occurred, I believe,
right after the collapse where the -- probably
a multitude of materials in this one.

Also important here is that at this point you
can see there are civilians inside of this
where they -- where the work is actually being
done. Now, I'm not sure, and I have to tell
you I don't know as well where the monitors
were put at Ground Zero relative to the work
zone.

And -- but that's extremely important. Even
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at this point, you can see your, you know, the
smoke is going up. Oh, that was the other
thing with this one. I'll go back a minute.
The smoke is rising here very rapidly.

Persons that are in the plume are being
heavily exposed, but persons very, just to the
outside of it, outside of the convection
currents that are occurring, are not being
exposed to the same levels. Nor would any
monitors that are placed in that area be
exposed to the same level.

Okay. PAH exposures are associated with lung
cancer in tobacco smokers. It's thought that
70 percent of the lung cancer in the United
States and the world is due to tobacco
smoking. Coke oven workers are also at
increased risk. Aluminum smelter workers are.
And the classical exposure to -- of soots,
dermal exposure on the scrotum in chimney
sweeps was investigated by Percivall Pott in
1776 and associated with the soots that were -
- people, kids mostly, who were exposed to
that by actually being run through the
chimneys at the time.

The PAHs are absorbed by the body and they are
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metabolized to compounds by the body that
combine to DNA. So PAHs themselves are not
carcinogenic. It's the PAH metabolites that
are carcinogenic, bind to DNA, and cause
mutations that initiate the carcinogenic
process. So it is biologically plausible that
PAH can cause cancer if there is sufficient
exposure.

What are the sources of combustion materials
at the World Trade Center? This has been
reviewed in a NIOSH document, and I'm just
showing it for you.

There was approximately 90,000 liters of jet
fuel, 500,000 liters of transformer oil,
380,000 liters of diesel and heating oil, and
approximately, although no one knows for sure,
the same amount of gasoline which was burned
in the parking structures when the towers
collapsed and over the next several days as
those cars heated up and exploded or were
demolished and then the gasoline leaked all
over the place and then burned.

Area samples were collected and for PAHs
specifically, not for dust in particular, but

for PAHs in particular, were collected at the
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fence line beginning on 9/16 through 9/23/01.
There were no personal samples taken at this
time by these investigators. So the first
samples seem to be five days after the
exposure. There were biomarker samples
collected once on October 1°%, approximately,
in a study that was reported by Edelman et al
in 2003.

But I think it's also interesting, and I'm
going to bring up the set of studies that I
found in the Butt et al 2004, a Canadian group
who looked at the window films and extracted
the materials from the films of windows at
various places in New York City and found
considerably different levels of PAHs on them
than were collected in the air samples.

So these are the data of Pleil et al at the
fence line, and again, area samples. You can
see many samples were collected throughout.
Samples were collected at the perimeter of
Ground Zero, not in the work area, but at the
perimeter and again, no samples for the first
five days.

They were also collected distally at Broadway,

so away from the site. And one of the things
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that you can see clearly is that these two
exposures have parallel curves. They run
together down here, but they’re parallel
pretty much out here. So we have a difference
between the two of them by at least a factor
of two because based upon the distance.

So -- but again, they were area samples,
stationary samples collected not following any
particular worker, not following any
particular activity at all, but sitting at the
fence line, some distance from where the
activities were being taken -- taking place.
So all of these samples are -- were air
measurements and estimates based on area
samples collected at the fence line, and these
types of samples typically underestimate
worker exposure and the differences can be
anywhere from three- to 40-fold, that if you
take an area sample at a periphery, depending
on how far away it is from the active sites of
the workers, it generally 1is known to
underestimate the exposure.

Now, that difference can be even greater than
40-fold, but it can be less than 40-fold as

well, and the way that it can be less than 40-
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fold is if the study design uses an area
sample to capture the worst case. So many
times in my career, I've stationed an area
sample in the worst possible exposure place
where there are no workers, but to capture the
worst-case scenario to see -- and the idea
being if there's no problem at the absolute
worst designed place, then there might not be
a problem where the workers are.

But one has to consciously design their study
to do that to be able to catch a worst-case
scenario, and I don't believe that was done in
the studies that were collected. Secondarily
-—- so we have a difference here that could be
fairly large. Secondarily, only the PAHs that
were 1in the particulate phase were counted
because they captured the 2.5 micron samples,
extracted those samples.

There's also PAHs in the vapor phase. PAHs,
if they're heated, turn into a vapor, like
steam, and then that steam rises into the air.
And that is -- sometimes it binds to particles
and it does bind to particles, but some of it
stays in the wvapor phase as well.

And depending on the type of study -- in
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Burstyn et al there was -- they found 10 times
more PAHs found in the vapor phase than
asphalt workers, but other workers have seen
things much lower.

So they have seen 10 times more in this one
study, but Quinlan et al, for example, in coal
ligquefaction workers saw that the amount that
was 1in the particulate, bound particulate, was
about equal to what was found in the vapor
phase. And there are estimates all over the
place between those extremes.

Okay. So what effects weren’t measured?

Well, the first question is what is the impact
of being in a plume and how much more would
that be, and how much greater, and again, I
refer you back to the picture for the Deep
Water Horizon.

If you're working right above the smoke as
opposed to being away from it at the
periphery, then the -- what would be the
impact? And I have -- unfortunately, I wasn't
there, and I can't tell you.

What is the effect of exercise and exertion,
and I'll show you a slide about how important

that can be. But if somebody is working hard,
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they are breathing hard and they are breathing
several times more than what the, on average,
if I am working really hard riding a bicycle
or jogging, you know, the worst place to jog
is along city streets.

Fortunately, the lead’s out of gasoline but,
you know, the worst place to jog is around
there because you are breathing several times
more and that means you are breathing more of
this material into your lungs where they can
be collected.

So that's an impact that one might want to
consider, especially if different groups of
people were working harder. From what I can
gather, and I think in the paper, in the Pleil
et al paper, they estimate that -- the purpose
of their sampling was to look at some general
environmental effects. They weren't looking
for what was happening to the workers at
Ground Zero, okay, so -- and they made no
attempt to capture the peaks or assess exposed
worker exposure, and they stated specifically
that exposure to the workers at the site could
be guote, much higher, end quote.

So there is a big weakness with the best PAH
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studies that were done at the site, and now --
oh, yeah, but here is something that I believe
is illuminating as I was going through the
voluminous literature that was provided us.
Butt et al did a series of studies where they
washed windows with solvents, and they washed
the windows to be able to extract the PAHs and
other materials. They were looking for PAHs

on them, okay? And what they saw was that

there were different zones and -- as you might
expect.

So within one kilometer -- they are Canadian
after all -- which is 6/10 of a mile, the

average was 77,100 nanograms per square meter.
We were seeing in the other study, in the
Pleil et al study that they were talking about
35 nanograms per cubic meter, so a meter is
three feet approximately by three feet by -- a
cubic meter is three feet by three feet by
three feet. A square meter is three feet by
three feet, but on average, Butt et al were
seeing on these window films which admittedly
collected samples for several days, they -- I
forget the day that they collected them on --

they were considerably higher, thousands of
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times higher.

In fact, downwind sites within one kilometer
averaged 130,000 nanograms per sguare meter.
Upwind sites were much lower, averaged 18,500,
still within a kilometer. Upwind sites that
were greater than two kilometers away averaged
6000, and this might be considered the
background for New York City windows, okay?
More than two kilometers away, and upwind, so
the wind from the site probably wasn’t blowing
very often on these windows.

So you can see the types, now, you know, you
can't use this for exposure estimates,
obviously, but these are windows that may or
may not have been in the major plumes at all.
By luck, they sampled these, and I don't
believe they had any selection other than they
had access to the buildings. So I thought
this, this was illuminating to me.

Here's some of the data about work rate. So,
if you are working, light work is what we
consider for most of our standards where the
work load in watts is about 50 watts that the
alveolar vent -- so, at rest, the people that

are in this room are breathing in about five
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liters of air per minute, but someone who is
working very hard can breathe seven times
that. So they bring in seven times the amount
of air. They pump the blood around much more
efficiently. And so you can see the exposure
metrics can give you another twofold over that
if you're worried about heavy work as opposed
to light work in terms of the amount of air
they’re breathing in and the potential for
absorption.

Okay. So now I am going to change gears a
little bit and switch to the biomonitoring
data, and I have to tell you I am going to
focus on one compound, pyrene. Pyrene 1is one
of those PAHs that was in the first slide.
It's an important component of PAHs. It -- of
-—- and it's representative of the four and
five ring carcinogenic PAHs, okay?

So, of all of those type of compounds, pyrene
is the most abundant. So it's oftentimes the
easiest measured, and we do have a biological
exposure indices for l-hydroxypyrene, the
major metabolite of pyrene, which is an ACGIH
BEI. That was developed in -- I'm not sure it

was in place in 2001. It may have Db