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PROCEEDI NGS
DR. M LLER: Let ne welconme you to the second
day. We have a |ot of speakers and we need to nmake certain

t hat everybody has enough tine for their presentation. |

will rem nd you when you have five mnutes |left for your
presentation, and then when the tine is up | will remnd
you of that and, if necessary, we will westle for the

m crophone.

We are destroying nore trees again this norning;
the pile of papers that you have been given is increasing
logorithmecally. In view of the discussion we had
yest erday about what was a tile fish and what was a
mackerel, and so on, we have sonme pictures of both fish so
we know what we are tal king about. We don't have quite
enough copies for everybody and you will have to share
them but | think that will answer the question, yes,
Virginia, thereis a tile fish

Qur first speaker this norning is fromthe EPA,
Dr. Elizabeth Southerland. Dr. Southerl and?

Envi ronnment al Protection Agency
[ SIide]
DR. SOUTHERLAND: In the O fice of Water at EPA

we have a programthat gives technical assistance to state
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and tribal health departnents to help them put together
fish consunption advisories, if they choose to do so.

[ Slide]

Qur program provi des techni cal assistance, and we
do a nunber of things. First of all, we have a nati onal
gui dance that tal ks about what types of species you should
sanpl e; what anal ytical nethods are available to give |ow
detection limts in those species that are sanpled. W
have a risk assessnent docunment that tal ks about once you
get those concentrations in the fish, how would you
cal cul ate the nunber of neals that you want to recomend a
person nmake of those species. Then, we have a risk
managenent gui dance and we al so have a risk comunication
gui dance, and I will talk about that a little bit later.

We al so have a national database. Since 1993 the
states have voluntarily been giving us each year data of
their fish consunption advisory. So, if you go on our web
Ssite you can see all the fish consunption advisories that
consi st of state health protection throughout the United
States and that, again, has been occurring since 1993.

We al so have national conferences and wor kshops.
Every year the states neet with us in a fish forum
Generally we do this with the American Fishery Society.
This year it will be in October, in Burlington, Vernont

when the states neet with us. W wll be talking this year
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about energing contam nants, sone new pollutants that have
started to show up in fish, and we will also be tal king, of
course, as always about the benefits of eating fish.

We al so have grants for sanpling and anal ysis.
In sone cases a state will have a suspicion that there is
some contam nation in their fish. They just need a little
bit of seed noney fromus to actually go out and neasure to
see if, in fact, there is a contam nation problem
Whenever we can, we try to provide grants to states for
themto do that.

We al so do special studies. W have been working
on a random stratified sanpling of all the |lakes in the
country. It is a big four-year study, multi-mllion
dollar, in which we are randonmly sanpling | akes of al
di fferent sizes around the country and neasuring them for
over a hundred different contam nants. It is not just the
ol d banned chem cals that we have already been concerned
about, but it is a lot of new chem cals, new pesticides
that are currently being used and we want to check and see
if there are sone energing pollutants that currently we are
not sanpling for on a regular basis. So, that is one of
t he special studies we are doing.

Finally, a nunmber of tinmes states, particularly
ininter-state waters where there is a di sagreenent between

states sharing a body of water over what kind of fish
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consunpti on advice they want to handle, they will often
call us and we will provide technical assistance to the
i nvol ved st at es.

[ SIide]

| have done this just for |ake acres. A simlar
pattern, however, would be shown for rivers. Across the X
axis is the nunber of |ake acres under advisory, and this
isin mllions of acres. Then, along the Y axis we have
the five nost frequently detected pollutants. Again, if
you |l ook at our web site you will see that state health
departnments have set fish consunption advisories for 39
different pollutants. These, however, are the five npst
frequent. Dioxin doesn't show on the graph. There are 75
fish consunption advisories in the country for dioxin. It
is just that in terns of mllions of |ake acres it doesn't
quite show on the scale.

We have been nmeasuring these advisories since
1993. The states have been giving us this data. So, you
will see that the real trend in terns of increase in
advisories is in nmercury. Again, we don't think that that
is an indication that there is sonme new contam nation
source of nmercury, it is that the states have nore and nore
over the years begun to nonitor their fish for mercury
concentrations. So, that is why you will see that that is

now t he nost preval ent cause of fish consunption advisories
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put out by the state health departnents, and it has been
i ncreasi ng, nmuch nore so than the other pollutants which
have pretty much stayed about the sane.

[ SIide]

This is a really busy slide and | ask you to
pl ease | ook at the handouts. W have them at the front
table, if you haven't already picked one up. This map
shows several things and | wll try to walk you through it
and then we can talk nore about it in the questions and
answers, if you want.

The states that are in white, they are ones that
do not have any fish consunption advisories at all. It is
nmostly in the West and Al aska and Hawaii. The ones that
are in pink, varying shades of pink, or striped pink, or
red are states that do have fish consunpti on advi sories.
They may have statew de advisories that say all the
freshwater fish in this country are under some kind of
mercury advisory, or they may point out individual water
bodies for fish consunption advisories. It is not
necessarily all species of fish; it nay be sel ected species
of fish. It may not be all waters; it may be certain
waters. So, it varies state by state but we are trying to
show this to you on a national basis.

The reason you have that blue Iine around the

sout heastern Atlantic coast and all of the Gulf of Mexico
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is that the states that border that coastline all have
coastline advisories for nmercury for a nunber of species of
fish. So, that is why you will see the blue there.

The other thing of interest here is that there is
alittle square in 11 of these states, and many of them are
on the northeastern side so you can't even see it in the
little tiny state itself but it will be witten next to the
state nane. But it is a total of 11 states which have
given their public advice on commercial species as well as
on recreational species. The reason they did this is
because they realize people do not only eat fish that they
catch thensel ves, but they also go to the store and to the
restaurant and they eat commercial fish too. So, these 11
states are giving advice to their public on eating
commerci al species of fish as well as recreational species.
Ni ne of the 11 states that issue this comercial advice
include tuna in their recommendati ons because so nuch of
the diet that many people eat of fish are tuna fish
sandw ches.

We used these states as an exanple in trying to
do our national recreational fish advisory. So, when |
tal k about that at the end of ny presentation you will see
that we included the FDA advice in with our recreational
fish advisory to try to keep down confusion where we are

seeing sone difference for recreational fish than FDA is
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saying for commercial fish. So, we use the exanple of
these 11 states as a nodel to follow, and I will discuss
that at the end.

[ Slide]

| know we went over this ad infinitum yesterday,
but the reason | amrepeating it nowis as a rem nder of
what we use. EPA uses the RfD that the National Acadeny of
Sci ences recomended in July of 2000, and that is the 0.1
ug/ kg body wei ght per day. ATSDR has a different nunmber
and FDA has yet again a different nunber. The reason | am
goi ng back through this is for the next slide.

[ Slide]

If you look at the RfD that the states use for
setting their nmercury fish consunption advisories, it
varies by the state. Again, if you |look at the top graph,
| think it adds up to 38 or 39 states that give advice that
they call out just for adults. That neans they are not
differentiating wonen from nen; they are just saying
adults. O those, 25 of the states that give advice for
adults will use the 0.3, which is the ATSDR nunber. Seven
of them use the National Acadenmy of Sciences EPA nunber of
0.2 and then there are smaller nunbers using RfDs on either
side of the scale.

| f you drop down to the second graph, this is the

nunber of states that are giving specific advice for wonen
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and children. These states generally, 23 of them use the
0.1 or the EPA RiD. There are four of themthat use the
ATSDR nunber and then a few that use other nunbers on here.

So, when you drop down to wonmen and children, it
is generally the 0.1 that is being used to give their fish
consunption advice. It turns out that there is a total of
16 states who give both kinds of advice and use different
Rf Ds dependi ng on what public they are trying to | ook at.
So, we call that a two-tiered advisory. Wat those 16
states do, they use the 0.3 RfD to give advice for wonen
who do not wish to have children or are too old to and for
men. That would be the adults. Then, for wonmen of
chi |l dbeari ng age and children they use the 0. 1.

So, that is generally what we would call two-
tiered advice. All the other states that give advice use a
consistent RfD for adults versus wonen and children. There
is alot of information there and, again, it is state by
state so we can tal k about that in questions and answers
al so.

[ Slide]

When | tal ked about the national guidance that
EPA puts out, again, we update this guidance about every
two years just to keep current with the science. Again,
the sanpling information will talk about what species and

what ki nd of analytical methods you should use to get as
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| ow as possible detection limts. Qur risk assessnent

gui dance is the type of equation that we would foll ow and
that we use for our national recreational advisory. It is
basically set up to calculate allowable neals or
recommended nmeal s based on the fish concentration that you
have.

Agai n, we have risk managenent and ri sk
conmmuni cati on gui dance. The risk conmuni cati on gui dance
that we have has sone really innovative things that severa
of the states have conme up with on getting the word out
very effectively, particularly to sensitive subpopul ations
who nmay not be English speaking, who nay be | ow i ncone
peopl e, who are not going to be able to use the sane kinds
of communi cati on techni ques that we do where you are
| ooking in a big, giant booklet with 700 pages of
recommended fish consunption advice. So, we have sone
really neat things in volunme four that the states have cone
up with on how to conmuni cate effectively.

[ SIide]

Of course, we use our own equation to come up
with our national recreational fish consunption advisory.
This is the one that we use. OF course, we use the NAS
recommended RfD of 0.1 ug/kg body wei ght per day. W
assume the body wei ght of 65 kg, |ooking at that as a

woman' s body weight. W |ooked at a neal size as 8 oz
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uncooked. Then, the concentrations of nercury that we

| ooked at before we put together our advisory were all the
ones that had been submtted to us by the states for our
national listing of fish and wildlife advisories. That is
what that NLFWA stands for. | amgoing to show you a chart
that gives you all that concentration information in just a
second.

Basically, what we do is we take the nmaxi mum
daily fish consunption rate, equal to the RiD tinmes the
body wei ght, divided by the concentration in the fish, and
what | will show you next is a slide that shows the
concentration of the fish and what that equates to in terns
of a daily fish concentration rate.

[ SIide]

When we |l ook at this table, and that is using
that cal culation, if your fish concentration is 0.1 ug/kg,
then you could eat nine neals per nonth. |If it is 0.2, you
could eat 4.5 neals per nonth, and it goes on down. This
is generally how states will set up their fish consunption
advi sory. They generally do not say don't eat any fish at
all; the consunption rate is zero. Instead, what they do
is, based on the data they have about the concentration of
their fish, they recomrend a consunption rate because they
want people to eat fish; they want to keep the fishery open

as nmuch as possible. So, they will always produce their
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advisory in the formof what they recomend for fish
consunption of specified species that they have
concentration data on.

[ SIide]

If you look at this, the 4.5 nmeals per nonth
conmes right in at about 0.2 and you will see how we cane up
with our concentration rate to fit our national
recreational advisory for the country. What we have here
is a whole huge set of data that the states have given us
of mercury concentrations they have nonitored in their fish
over the years.

| am going to get to the statistics now W had
66, 000 sanples from 8, 000 stations, and that was provided
by 44 states to make up this analysis that we did for the
nati onal recreational advisory. Alaska and five other
western states did not provide any data at all. So, these
44 states that we have are nmissing information from Al aska
or for those five western states.

However, if you | ook at the N over here, the
sanpl e size nunber, generally we have at |east a hundred or
nore for each species, and in sonme cases thousands of
sanmpl es. W have the mean nercury concentrations if you go
along the bottomaxis, the X axis. [If you cone up at the
one neal per week number, it would be 0.16 ppm As you can

see, that is protective for nost of the species. It |ooks
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like it is over-protective for those species at the bottom
of the graph where the line is to the right of those
concentrati on nunmbers. However, if you | ook at those
species, and we also did this analysis, they are generally
ones that al so have high PCB constituents.

So here we go again, this is a nercury advisory,
however, at the sane tine we don't want to focus only on
mercury and then recommend that people eat |ots of fish
that may be high in PCBs. So, what we decided to do, and
this was a judgnent call, is to call it at one neal per
week because that woul d be protective for nost species for
mercury and it would not be, we felt, too over-protective
for the species that were kind of lowin mercury because in
the 44 states that gave us data on those fish, they were
high in PCBs. So, again, a judgnent call--we cane up with
one neal per week.

[ SIide]

Here is the test of what we said. First of all,
we directed this not just at wonmen of chil dbearing age but
al so nursing nothers and al so young children. W
recommended one neal per week for untested waters. This
woul d be waters in which no one has any idea what the fish
concentrations are. Fromour national database of nean
mercury concentrations we wanted to give sone kind of rule

of thunmb to the public when there was no testing
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i nformati on avail abl e; no advice available fromtheir state
heal th departnent or tribal health departnent. So, in that
case, for that untested water we are recomendi ng one neal
per week.

Because of the confusion over FDA al so giving
advice at the sanme tinme, and we did coordinate very closely
on the release of our information with FDA's, we wanted to
make sure and recognize this. So, what we said is for
commercial fish we are recomendi ng that you follow the FDA
advi ce, and then we go on and say for the highlighted area
here, in yellow, therefore, if in a given week you eat 12
oz of cooked fish froma store or restaurant--the
commercial fish covered by the FDA advice--then do not eat
fish caught by your famly or friends that week.

So, again, we tried to follow the nodel of those
11 states that currently give commercial and recreationa
advice. W recognize that people will eat a m x of fish
generally in their diet. So, if you are eating the full
anount that FDA recommends for commercial fish, we are
recommendi ng that that week you do not eat your own fresh
caught fish

DR. MLLER: Dr. Southerland, five m nutes.

DR. SOUTHERLAND: Thank you, | am al nost done.

[ SIide]
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We al so went on to say EPA recommends that wonen
who are or could beconme pregnant, nursing nothers and young
children follow the FDA advice for coastal and ocean fish
caught by famly and friends. Again, our advisory was for
| akes and rivers. Cenerally, the comercial fish cover the
marine types of fish. So, we are also recommendi ng that
they follow FDA advice if they are catching their own ocean
and coastal fish. Then we go on to tal k about other
sources of protein.

[ SIide]

| just wanted to throw this in because we were
excited to have the NHANES data also. We did a little
different anal ysis than what was presented yesterday, and
am sure all of us will be doing different anal yses over
time. But when we took the NHANES data, of course, we
wanted to |l ook at the split out if you foll owed our advice,
if you had just one fish meal per week.

So, what we did is |look at the total nercury
bl ood | evels, along the X axis, for those people who ate
more than one per week or those people who ate | ess than
one per week. What we saw for those people who eat one or
nore nmeal per week is the blood | evels at or above 5.8
ug/ L, which corresponds to the NAS EPA RiD of 0.1, and 15.3

percent of them were at or above the 5.8 ug/L. For those
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who ate | ess than one neal per week, it was 1.9 percent at
or above 5. 8.
So, when we | ook at this data, and everybody has
their own interpretation as we heard yesterday, we feel
li ke we have come up with a good recomendati on for people
to keep those blood | evels at a reasonable | evel of one
meal per week for waters that are untested and you have no
i dea what the fish contamnation is like in those waters.
[ SIide]
We have done a | ot of outreach on our advisory.
Qur advi sory, renenber, includes this connection to the FDA
advice. We have worked with ATSDR to distribute this to
pedi atri ci ans and obstetricians throughout the country.
The 12 states that have statew de advisories, and that
i ncl udes Al aska who says eat as nuch as you want, we have
not sent this information to because we did not want to
confuse the public. Those states that have their own
statew de advice are free to give their own advice, but to
t hose states that do not cover all their waters and have a
| ot of untested waters, we have sent this information out.
We have advisory brochures now translated into
seven different |anguages. Those are nore generic
advi sories, not just for mercury, on howto trimand clean
the fish to mnimze your exposure to contam nants. Then,

we have participated in many nedi cal conferences. W even
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go to the m dw ves conferences, as well as pediatricians
and obstetricians to make avail able our information. That
is it.

Questions of Clarification

DR. M LLER: Thank you. Questions or comrents?
Dr. Russell?

DR. RUSSELL: Thank you, that was very clear.
There is sone confusion about serving size and how 8 oz was
pi cked. Could you clarify that for us? There was sone
data shown yesterday where the serving size that a woman
actually eats is nore like 2.6 oz.

DR. SOUTHERLAND: Yes, the 8 oz canme from what
generally the state health departnents had asked us to use
as a recomended neal size. Jeff, do you have any nore
detail? We do all of our advice in conjunction with the
states because ours is not a regulatory program it is only
a technical assistance program The states have generally
used 8 oz uncooked, which works out to 6 oz cooked for an
adul t .

DR RUSSELL: They may use it, but | am wondering
does anybody know the origin of that.

DR. HOTCHKI SS: Joe Hotchkiss. | amjust
curious, to your know edge, do all states or localities
t hat have advisories say sonething to the effect that if

you are pregnant or could becone pregnant--
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DR. SOUTHERLAND: O chil dbearing age, yes,
generally. Jeff, is there any exception to that?

DR. BIGEL: [Not at m crophone; i naudi bl e]

DR. SOUTHERLAND: His question was is there any
exception to states? Do sone states not say wonen of
chil dbearing age? Do they say only pregnant wonen or
sonething nore restrictive?

DR. BIGEL: [Not at m crophone; i naudi bl e]

DR. SOUTHERLAND: But generally when they say
wonen, they say wonen and children together.

DR. HOTCHKI SS: Thank you.

DR. APCSHI AN: | have two questions, one very
short one. Does the EPA have data goi ng back, say, 25
years on fish froma given | ake and whet her the anount of
mercury contamnation is increasing?

DR. SOUTHERLAND: Actually, the ol dest data would
be fromthe '80's. Jeff, is there any analysis that shows
that it is increasing or staying the sanme?

DR. BIGEL: | amnot famliar with that analysis.
[ Not at m crophone; i naudi bl e]

PARTI CI PANT: | am not aware of data directly in
fish, but there are studies that are done [not at
m crophone; inaudi ble] and that shows |ow | evels of
i ndustrial |eaching [inaudible] and then sort of |eveling

of f [inaudible] but there has been about 80 percent
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reduction in use of nmercury in the econony. So, we expect
to see sone reduction [inaudible].

DR. SOUTHERLAND: In our data set, which is just
late "80's and '90's, we are not seeing a change but that
is not really long enough to see nmuch of a change.

DR. APCSHI AN:  The ot her question | have, perhaps
you or someone m ght comrent about it, | heard this norning
that--and | want to be certain that it is correct and that
is why I am asking for coment--that in those fish that
have a high amount of nercury, as | understand it, and it
is very inportant that it is clarified, those fish have a
| ower anount of essential fatty acids; that there is an
i nverse proportion. Now, we have Dr. Mahaffey here who is
an icon as far as this sort of thing is concerned. She was
very much invol ved i n NHANES.

DR. SOUTHERLAND: | am going to have to call on
Kate for the fatty acid issue.

MS. DEROEVER: Excuse nme, could the speakers in
t he back please conme to the m crophone and introduce
t hensel ves so we have it on the record?

DR. MAHAFFEY: | am Kate Mahaffey, from U S. EPA
One of the things | have done recently is to sit down and
| ook at sone of the data on concentration of nmercury in
fish and the concentration of a couple of the essenti al

fatty acids in the fish because the essential fatty acids
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are frequently cited as one of the major reasons for
achi eving benefits of fish consunption. There are data
that show that certain fatty acid in fish are inportant for
t he neurol ogi cal devel opnent of the central nervous system
of the fetus. The abbreviation is DHA, and it is
docosahexaenoic and it goes on fromthere.

| | ooked at the species of fish that are the
hi ghest in mercury concentrations, the ones where the
advi sories are, which include tile fish, shark, Kking
mackerel, swordfish. They are not particularly high in
this DHA fatty acid that is essential for neurol ogical
devel opnent in the fetus. What the essential fatty acids
seem nost closely tied to is the percent fat in the fish
whi ch, of course, makes sense. So, you are not really
having a tradeoff between how much of the essential fatty
acid you get. In other words, it is not a one to one
correlation. You can select fish that are relatively high
in essential fatty acids, things such as sal non, things
such as sone of the mackerels, and are conparatively low in
mercury.

On the other hand, if you |look at swordfish, tile
fish, king mackerel and shark, they are relatively nore
|l ean fish and are conparatively low in essential fatty

acids. So, it is not as though you give up the nutritional

M LLER REPORTI NG COVPANY, | NC.
735 8th Street, S.E.
Washi ngton, D.C. 20003-2802
(202) 546-6666



S99

value. You sinply have to exercise wi se choices in the
ki nds of fish you select.

| have not done this for another fatty acid that
has an interesting acronym EPA, not us, because the
nutritional content of fish is cited as a benefit in terns
of coronary heart disease, yet, there are sone interesting
data out of Europe, specifically out of Finland and al so a
mul ticenter trial, |ongitudinal cohort studies, and for
sonme reason they neasured nmercury. | honestly have no idea
why they nmeasured nercury in people's hair or people's
nails, but what they found is that when the person's
mercury exposure had been relatively higher, and in the
Fi nni sh cohort the demarcation was two or nore parts per
mllion in hair, the risk of coronary heart disease and the
ri sk of deposition of fats in the carotid artery, and they
i mged the carotids, was higher. So, again, what is going
on at least in this Finnish study is that the higher
exposures to nmercury seemto attenuate sone of the benefits
of fatty acids and the nutritional benefits of fish.

Again, it is one of these deals where, depending
on the fish that is chosen, you get nore or |ess benefit of
the diet. People have said the Finnish study stands al one;
we shouldn't ignore all the other studies that show
benefits. The Finnish study appears not to stand al one

because | am now told that there are reports com ng out
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froma nulticenter trial in Europe that are show ng a
paral l el kind of finding.

You can't ignore decades of advice on nutrition,
but I think we can expand that advice in a way that gives
people the benefits of fish w thout necessarily the higher
exposures to nercury. So, for both the essential fatty
acid that is inmportant for CNS devel opnent in the fetus and
al so the risks of coronary heart disease it appears that
you do not have to give up the nutritional benefits of fish
in a tradeoff for mercury because it is not any sort of one
to one correlation. It has as nmuch to do with how fat the
fish are in terns of the percent lipid in body conposition
as anyt hi ng el se.

DR. MLLER: Dr. Lee?

DR. LEE: Basically, | have the sane question
about nmercury over tinme in fish. So, just to clarify that,
one comment about the total mercury--1 take it total
mercury is not nethylmercury that we are tal ki ng about over
tinme.

DR. SOUTHERLAND: Oh, no, it is methylnercury
that is neasured in the fish.

DR. LEE: But in environmental exposure that
i ncreased and has now pl at eau’ d.

DR. SOUTHERLAND: | have to refer to Arnie on the

sedi nrent core data. Arnie?
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DR. KUZMACK: This is Arnold Kuzmack, EPA. That
is total deposition of nmercury of all sorts, nostly ionic
mercury that is deposited. That is the source of the
mercury that gets nethylated in the aquatic environnent and
accurmul ates in the fish. Mst of the nmethylation, of
course, occurs in the top layer of the sedinent at the
bott om

DR. LEE: And you are saying that is in the |ake
beds? That kind of work has al so been done on Antarctic
cores?

DR. KUZMACK: What kind of cores?

DR. LEE: In the ice in Antarctica.

DR. KUZMACK: Yes, there is sone work on ice
cores as well which I think shows a simlar pattern. Lake
core is done in various |ocations and typically shows peak
| evels, say, two to five tinmes the preindustrial |evels and
what that is sort of depends on where you are |ocated. |If
you are near industrial areas it is likely to be a higher
ratio.

DR. LEE: Thank you.

DR. M LLER: Dr. Fischer?

DR. FISCHER: | would |ike to ask whether the EPA
recommends to the states the use of the EPA RiD for

everyone--wonen, children and other adults, or do they
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recommend a different set of restrictions for those two
groups, adults versus wonen and chil dren?

DR. SOUTHERLAND: Ri ght now we just have the 0.1
on the books for devel opnental effects. Because it is
listed for devel opnental effects we are recomending it for
women and children, but we have not taken a position on
this two-tiered approach that sone of the states have done.
We do not have an IRI'S value right now It varies for the
general popul ation.

DR. FI SCHER: Why is that, that you don't do
t hat ?

DR. SOUTHERLAND: Kate, | would have to ask you
the RIS programis our official?

DR. MAHAFFEY: Right. The way EPA' s reference
does this work is that they are set for the npst sensitive
subpopul ation. It is not the npbst sensitive nenber of the
subpopul ati on but the npst sensitive subpopul ati on. Since
nost of what we deal with does not know boundaries in the
sense that if you deal with an air contam nant or water
contam nant you can't very well separate out the exposures
for men, for wonen or for children, the underlying
phi | osophy has been that you work to protect the npst
sensitive subpopulation. While this approach of a two-
tiered advisory may be effective when you are dealing with

alimted distribution or self- or famly-caught fish, it
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is harder to enforce who eats the fish if it is wi nding up
in comrercial sales.

DR. FI SCHER: You know, it seens to ne very hard
for you to convince people that fish is good for them and
that there is benefit of eating fish if you are regulating
in that way. |In other words, why are you restricting the
consunption of fish to men of ny age when, in fact, we
aren't the nost susceptible?

DR. MAHAFFEY: Well, until we know nore about the
cardi ovascul ar risk, | don't know that | amready to go
t here.

DR. FISCHER: | nean, | can't believe that you
don't believe the immense literature out there on the
benefits of fish consunption.

DR. MAHAFFEY: If you | ook closely at the
studi es, they are not unequivocally supportive of the
benefits. Some of those studies are mxed, and it is quite
possi ble to choose kinds of fish that result in |ow
mercury. As you can see with the NHANES data that we
showed, while the percent of people who eat fish one or
nore tinmes a week is a |lot higher, in the 6 and above bl ood
| evel, 85 percent of those people were able to select fish
that are conparatively low in nmercury and have bl ood val ues

under the reference dose. So, it is nore to do with the
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ki nd of fish selected than sinply fish consunption. It is
as much which fish rather than fish or not.

DR. FI SCHER: | understand that, but you can see
t he nunber of states who disagree with you here. Look at
t he nunmber of states who have the two-tiered approach and
are using it.

DR. SOUTHERLAND: There are 16 states that have
the two-tiered approach. It is alittle confusing fromthe
way | had to present the graph but 16 states do both. The
other states, and there is a total of 43 that give advice
on nmercury, will use a consistent RID. So, this is a new
thing that states are starting to work on, the two-tiered
approach.

| am going to have to make a point of
clarification here, though I don't want to interrupt the
conversation between you and Kate, but we have no
regul atory authority. EPA has no regulatory authority.
All we do is talk to the states about advice, and the
states have no regulatory authority. When they give advice
on recommended neals, they are not seizing those fish out
of people's hands and taking themto jail, or anything.
They are just giving advice; we are just giving advice.
There is no regulatory authority in EPA. FDA is the only
agency that has that.

DR. M LLER: Dr. Russell?
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DR. RUSSELL: There is a lot of interest now in
DHA and EPA with regard to nmenbrane stabilizing effects and
sudden death, prevention of sudden death. |Is there any
data that high levels of nmercury cancel out that effect?
Because this is totally different fromcoronary-artery
di sease.

DR. MAHAFFEY: | am assum ng you are addressing
that to me. As | recall the Finnish study, there was a
greater incidence of nortality in the people that had the
hi gher nmercury levels. As you say, it gets into the
underlying mechani sm of oxidation and heavy nmetals such as
mercury to pronote oxidation.

DR. RUSSELL: Well, these fatty acids
specifically stabilize nmenbranes. It is a physical-
chem cal thing.

DR. MAHAFFEY: Right, but it is a highly
unsaturated fatty acid.

DR. RUSSELL: Yes, but it may not just be from
oxi dati on.

DR. MAHAFFEY: Exactly. Again, | amrecalling
this data fromnenory. | would be pleased to foll owup and
provi de the paper to you.

DR. RUSSELL: Thank you.

DR. M LLER: Dr. Aposhian?
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DR. APOSHIAN: | think it m ght also be a good
i dea, since we have Kate here because | have | earned sone
things this norning that are very educational to nme anyway,
as you know t here have been questions about the 60, 000
children at risk that the National Acadeny of Sciences
report pointed out. Yesterday sone people questioned this
as being too high. | believe Kate has sone data that she
m ght want to share with us, suggesting that the 60, 000
Nat i onal Acadeny of Science figure is too |ow

DR. MAHAFFEY: Again, this is fromnenory. |
woul d be glad to go back and get the specific nunbers, but
as | amrecalling this, there are about four mllion births
inthe US. per year. |If you take the NHANES val ue, the 99
al one showed about 10 percent of wonen with bl ood mercury

of 5.8 and greater, the conbined 99 2000, the nunber turned

out to be, | think, about 7.8. So, somewhere circa 8
percent. |If you take 8 percent of one mllion, you are
com ng out with about, I would think, 320,000. If you take
the 10 percent, it is 400,000 newborns a year. |If you

apply the NHANES data and the nunber of births, that would
be the estimte of the nunber of infants born each year

where you woul d expect to see their initial blood mercury
hi gher than the value that EPA believes to be safe. So, we
don't think the 60,000 is too high. |If anything, the data

suggest it is conparatively low | amsorry, 10 percent of
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4 mllion would be 400, 000; 8 percent would be about
320, 000.

DR. DI CKI NSON: [ Not at m crophone; i naudi bl e]

MS. DEROEVER: Dr. Dickinson, would you pl ease
use the m crophone?

DR. MAHAFFEY: | see what you are doing, 60
mllion women of chil dbearing age approxi mtely, the data
show about 9 percent in that age group in a given year are
pregnant. There is another nunmber, | think it is 6.5
pregnanci es per 1000 wonmen. You know, we went through the
mat h.

DR. FISCHER: | would like to ask you to give us
the cal cul ation that you are speaking of--

DR. MAHAFFEY: Sure, that is fine.

DR. FISCHER: --so that we have it to | ook at.

DR. MAHAFFEY: No problem

DR. MLLER Dr. Scherer?

DR. SCHERER: Yes, Cliff Scherer. | wanted to
ask a question about the extent to which we have any
i nformati on about the effectiveness of advisories. Do you
know about to what extent states or how people are
foll owi ng advi sories?

DR. SOUTHERLAND: There have been sone individual
studies of that. Actually, we have been working with

Cornell University and sone others to do effectiveness
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measures. That risk commercial guidance docunent that we
have actually has the best literature review of that type
of effectiveness data. What they have generally concl uded
is if you are tal ki ng about educated, m ddle class people
who are doing it for recreational purposes, those books
that the states will give you when you buy your fishing
license are fine. But when you are tal king about people
t hat have English as a second | anguage or who are not
buying fishing licenses, then that is obviously totally
i neffectual. What they have found is that things |like
posters--certain types of cultures react very well actually
to com c book style posters. They also have posting in
di fferent | anguages that can be effective, and also big
press events. Each year when a state updates their
advisory, if they do a | ot of press work. ORSANCO has been
doing a |lot of the effectiveness studi es because they do
the fish advisory publicity for all of the Ohio river
basin. So, anyway, we have sonme good information on what
wor ks with what popul ations.

DR. SCHERER: Do we know anyt hi ng about the
percent age of people that are paying attention to those
ki nds of messages?

DR. SOUTHERLAND: | don't know if we have any
percentage information. | know in the Geat Lakes, for

exanpl e, they have done a nunber of studies and in the
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Great Lakes, because it is such a high group that are
eating fish, it is very well publicized. Also, in the Oiio
River Basin | think they are getting fairly high
effectiveness levels. In other parts of the country, not
at all because, again, it is the level of publicity and the
type of publicity.

That is why when we have sent our posters out, we
send themto the pediatrician and obstetrician offices for
themto post right there. The wonen and children health
clinics also like to get that kind of poster effect as
opposed to a 700-page textbook.

DR. MAHAFFEY: M chael Bolger told nme that the
cal cul ation, | guess, shows around 350,000 to 400,000 is in
your books.

DR BOLGER If you | ook at your figure, you wll
see it gives you the nunber of wonmen where it says 7
percent, but it is actually nore |ike 8 percent based on
data from Susan Schober. So, the number of women on annual
basi s who are pregnant is about 276,000 wonmen. That is on
an annual basis, the nunber of wonmen who are pregnant who
exceed the reference dose is about 276, 000.

DR. DICKINSON: This is Annette Dickinson. W
had sone di scussion yesterday about the fact that that
includes the ten-fold safety factor.

DR. BOLGER: That is correct.
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DR. DI CKI NSON: So, given the fact that they
exceed the RfFDwith a ten-fold safety factor and the
effects on which the whole bench mark dose is based are
effects in the nost sensitive population, what is the
inplication of that, that they exceed the RfFD? Does it
just nmean their safety factor is |less, or does it nean they
are actually at risk?

DR. BOLGER: This is what | amgoing to talk
about tonmorrow. What inplications you draw really are sone
of the things | amgoing to try to address tonorrow so
woul d hate to get ahead of nyself today. But it is a very
good questi on.

DR. DI CKI NSON: But we are thinking about it
t oday.

DR. BOLGER: | understand. The margin of safety
issue is what you are getting at.

DR. M LLER Ms. Halloran?

MS. HALLORAN: To go back to the point raised
just a mnute ago about consuner awareness, the Northeast
States for Coordi nated Areas Managenent, which is an
association of air pollution agencies in the east, reported
in May, 1999 in a survey that they apparently did that of
about 75 percent of their respondents who eat fish on a

regul ar basis, about half said they knew about advisories
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i ssued by states or FDA and one-third said they knew what
t hey nmeant.

DR. MLLER: It is actually the question that I
had, what data was there that |ooked at understandability?
| mean, reading that advisory, the conbined FDA- EPA
advisory |I found it totally confusing. Now, | my not be
as clever about this as people who |ive near |akes, but |
found that totally confusing. There are three nessages,
all in one docunment. | was just curious as to what kind of
research was done.

DR. SOUTHERLAND: We have not done any consuner
research on our advisory because it is so new, but we do
know that the 11 states that are currently giving both
comrerci al and recreational fish advice have dealt with
this issue before of how to do the tradeoffs between what
you get froma store or restaurant and what you get caught
by yoursel f.

So, we just followed their nodel in putting out
our advice because, otherwise, it |ooked |like the two were
totally unrelated. W were saying one neal per week; FDA
was saying 12 oz. They are entirely different species
i nvol ved.

DR. M LLER: M. Schol z?

MR. SCHOLZ: Brandon Scholz. | wanted to foll ow

up on a point that you nade on EPA's outreach. You said it
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appears that nost of your outreach is to healthcare
pr of essi onal s who deal w th pregnant wonen.

DR. SOUTHERLAND: And fishery groups, |ike the
Ameri can Fi shery Society.

MR. SCHOLZ: Do you do any other outreach to
retail or to restaurants? Any other distribution of your
materi al s?

DR. SOUTHERLAND: No, ours is strictly directed
at recreational fishing groups, |like Bass Masters and
Anerican Fishery Society, as well as health groups. The
| ead-of f statement for us is fish caught by your famly and
friends. So, we do not cross over into the comercial fish
advice at all. |If anyone ever asks about commerci al
fishery we cite the FDA advice. Again, EPA has no
regul atory authority for fish consunption advisories. W
are strictly for technical assistance to the state health
depart nents.

DR. M LLER: Sonme of you may have wondered why |
have allowed this to continue on, not exactly ny usual
style for these kinds of things. Not only is it an
i nportant issue, but our next speaker is not here.

[ Laught er]

| just don't want you to get the wong idea.

Johanna?
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DR. DWER: | wanted to agree with Dr. Ml ler
that | found the advice a little confusing, and | kept
com ng back to the thought that for fish there are no
recreational uses if you are fishing and you are the fish.

[ Laught er]

| am al so taken by sone of the problens we hear
on the dietary guidelines committee on the al cohol
recommendations. You know, if you think about it, nost of
the problenms with alcohol seemto cone fromthe ethanol
Sinmplifying the advice to sonething where you can focus on
that with a very, very sinple nessage | think has gotten

through to a | ot of people, whereas 25 or 30 years ago it

didn't.

| guess what | am struggling with, and perhaps
Dr. MIller is as well, for those of us who have to give a
five-second sound byte in a clinic to a patient, | really

need sonething that is a sentence or maybe two sentences.
DR. SOUTHERLAND: | think the way we have tried
to hone in onit, and | hate to say it because, again, the
focus groups have struggled with this, but it is the
species type. W deal with freshwater fish, fish that you
woul d catch froma river or a |lake. The marine species are
generally the predom nant commercial species. Now, what is

the public's understanding when they see a species nanme as
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to whether it is freshwater or saltwater? That is where
the confusion is comng in | believe.

EPA's original recomendation for FDA was to try
to do lists of species and, apparently, the focus groups
just found that too confusing. Because if we had done a
list of species, then we could have had unified advice from
both EPA and FDA. | believe we could have worked that out
but it was just too nuch detail.

MS. HALLORAN: | hope | understand this
correctly, the whole origin of the problem of EPA and FDA
having to give different advice doesn't really conme from a
separate evaluation of the safety of freshwater fish and
ocean fish. COcean fish is not safer than freshwater fish,
if I amcorrect. It is that FDA has made basically
di fferent judgnments in the risk analysis. |Is that correct?

DR. SOUTHERLAND: And it is also the
concentration of the species. | gave you the data that we
have, and we have, again, 66,000 sanples from 44 states and
we are |ooking at our concentrations. | believe FDA is a
little bit inhibited as they don't have as up to date data,
and | don't know that they have as nuch data on their
mari ne and coastal species as we do for our |ake and river
species. So, they were also |ooking at the concentrations

that they had in their database.
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DR. MLLER It seens to ne, in response to that,
listening to this discussion, it is not only that issue.
That is one issue. The other issue is the fact that this
i ncreases the nunber of species that people have to worry
about, and that is the problemw th people saying they get
confused when they see these lists even if they are
identical. Indeed, if FDA lowers its action level, if you
will, its advisory level, that species list would increase
even nore. The question froma procedural point of viewis
how do you give this advice to people in a way that they
will use it and can use it? As far as | can hear, that
probl em has not been resol ved.

DR. HOTCHKI SS: | want to make sure of your | ast
statenment. FDA is using an ADI of 0.4; you are using an
RfD of 0.1. That is a four-fold difference. |If you run
t hrough the cal cul ations, that seems to nme to be a mgjor
difference in the two agencies' recomendati ons. G anted,
you have different databases and so forth, but the major
difference is sinply that either acceptable daily intake or
reference dose, or virtually safe dose or whatever you want
to call it, is a four-fold difference between the agencies.
| s that correct?

DR. SOUTHERLAND: Yes, that is correct, but they
al so did look at their concentration ranges for saltwater

fish conpared to the concentration ranges for what we have
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in freshwater. At least in the |ower 48 states our
freshwater fish can be nuch nore contanm nated in sone
cases, particularly certain water bodies that have higher
| evel s of nercury sonmetines. Again, we were working with a
ri cher database and al so concentration information. But,
yes, you are right, it is a conbination of concentration
and RfD difference.

DR. M LLER: Johanna?

DR. DWER: | was very nuch surprised and pl eased
by the enornmous nunber of chem cal anal yses that you have
done on the mercury concentration of selected fish. |
think it was in our handout. Does that go in any databases
t hat are avail abl e on conputer prograns?

DR. SOUTHERLAND: Yes, those are all the data
t hat have been submtted to us by the states that do this
monitoring and it is all on our web site. W have it all.

DR. DWYER: No, | neant databases |ike the kinds
of things people put on a | aptop conputer and dieticians
use for exanple.

DR. SOUTHERLAND: We haven't provided to those
groups but they are readily available on our web site.
Again, it is all voluntary. The states don't have to give
us this information at all, but since 1993 nost of the

st ates have been giving us tons of information, not only
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information on their advisory but on the fish
concentrations that they have nonitored.

DR. DWER: 1Is it collected in a random-how is
it done? How do you collect the data on these fish, and
does it go into the standard reference database of the food
conposition for U S A ?

DR. SOUTHERLAND: To ny know edge, it only cones
to us on a voluntary basis. Each state has their own
nmonitoring plan. Sonme have a rotating basin approach and
for each year they try to go to another basin and they
measure fish tissue. O hers have a regular, you know,
station that they nonitor each year. It varies by the
state and we take all the data they give us because it has
all been through state QA QC and their |aboratories, and
they are using it to make their fish consunption advisory
decisions so it is good enough for us.

DR. MLLER M. Schol z?

MR. SCHOLZ: | would |ike to ask one nore
guestion. You had nentioned that there is a Cornell study
in place, or it has been done, gauging the effectiveness of
t he advisories?

DR. SOUTHERLAND: Cornell has an investigator up
there that we have worked with that has done these
effecti veness studies. She has worked in the G eat Lakes

area and she has al so worked in the Onhio Ri ver Basin.
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DR. MAHAFFEY: There is also additional work in
the State of Maine on interpretation of the advisories and
risk commercial evaluation process understanding. So, it
is not as though this is a totally untapped area.

MR. SCHOLZ: No, | understand that. | was just
curious, is that a study that we can get? | nean, is that

available to us? M question was is it ongoing or is it

done?

DR. SOUTHERLAND: She has sone that are ongoi ng;
she has sone that are under way. So, | can get those to
you, sure.

MR. SCHOLZ: It would be interesting because
generally comng fromthe Great Lakes and the W sconsin
area, you know, there is the annual story in the newspaper
at the beginning of the year that says, in short, all fish
have nmercury; don't eat it. So, | would be curious what
the study says because it doesn't seemthat the way the
press reports it is fair because it doesn't necessarily
differentiate which fish, what |evel, for whom and,
unfortunately, it is not a good way to cone up with what we
are trying to do.

DR. SOUTHERLAND: | know that certainly in the
Ohio River Basin where she did her study there is a big
drop-off at the tinme of the press release. She did the

anal ysis and she actually did a tinme series thing right
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around the press rel ease she did questionnaires, telephone
surveys and, of course, fish advisories. Then she did it
several nonths later and then several nonths after that
and, of course, it really drops off over tinme. That is why
| think people are I ooking for things that are nore
permanent, |ike posters, signs or sonething either in the
health clinics or actually at the point of fishing as
sonet hi ng nore substantive than just a big press rel ease.
Agai n, you know, our risk commercial docunment, and | can
get you that also, has tons of references of the studies

t hat have been done to | ook at effectiveness.

DR. M LLER: Dr. Busta?

DR. BUSTA: | would like to get back to this
coll ection of data fromthe states. Do you have a
distribution as to which states do the nost anal yses, and
are they the states with the greatest pollution? Mybe the
states with greater pollution, are they sanpling nore and
are they sanpling mainly the polluted areas? Have you any
kind of information |ike that?

DR. SOUTHERLAND: Well, actually it started |ike
that in 1993 when we began our program and | coul d say
definitely yes, everything that was in the database was
from suspected problem areas. Wat has happened though,
over tinme as people have becone nmore and nore concerned

about nmercury, and that is why they are starting to see
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these 12 statew de nercury advisories, as they went to nore
and nore sites and checked to see if they had nercury
concerns, they then said, you know, let's try pristine

ar eas.

This is what they did in Maine, for exanple, and
that is when they found that even their pristine areas that
did not have a discharge or a point source discharger, they
found | evels of concern for the nmercury. That is why you
see nore and nore states having these statew de nercury
advi sori es because they just said what are we doi ng here?
| mean, there is no sense waiting when we even have
pristine areas because of the atnpspheric deposition
contributions of nmercury. W are just going to go ahead
and have sonme general recomrendati ons statew de, and then
we will continue to try to go water body by water body and
confirmor deny that assunption. But right now that is
what the statew des are based on, a general understandi ng
that no matter where they | ooked they had sone species that
had concentrations of concern. It is an ubiquitous
problem it truly is.

DR. FISCHER: | would like to see if we could get
sone information on the overlap between regul at ed
comercial fish and sport fish--

DR. SOUTHERLAND: | amsorry, | |ost you
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DR. FISCHER: What | amtrying to see is what is
the overlap between sport caught fish, which EPA regul ates,
and- -

DR. SOUTHERLAND: We don't regulate; we give
advi ce through the states.

DR. FI SCHER: Excuse nme, | nmade a big m stake
there. | amsorry, | should have | earned that by now.
And, fish that the FDA takes care of, commercial versus
sport caught. In the Great Lakes basin you can buy
whitefish and wal | eyed and a | ot of what we would cal
sport caught fish, |lake trout. So, here are sport fish
that are comrercial fish. | just wonder how nmuch of the
total consunption is confused in this way.

DR. SOUTHERLAND: There is definitely an overl ap
and the 11 states that have that little box in there that
says they are giving commercial advice as well as
recreational, they are the ones that definitely canme up
with this, and you will see there is a lot in the G eat
Lakes area because they said what difference does it make
if they go down and catch this fish thenselves or if they
go to the nearby fish market where the fish that sonebody
el se caught was put and they purchased it? There didn't
seemto be any reason for there to be a separation. That
is why the state health departnments have decided to give

advi ce across the board. Like | said, 9 of the 11 states
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that do this include tuna in their recomendati ons because
t hey have found so many people were eating tuna fish
sandw ches and then adding onto that their recreational or
ot her comercial fish. So, they felt that they had to
include the tuna fish in their advice too.

DR. FISCHER: M chigan hasn't dealt with this

problem at all, and they give no advice on purchased sport
caught fish. | can't renmenber seeing other G eat Lake
states give it either. | know that creates confusion in

the public's mnd as to what they should do.

DR. SOUTHERLAND: Several Great Lake states--
Henry Anderson was goi ng to speak next and | know he gives
that type of advice. Pam Schubat, in M nnesota, does. W
have a nunber of states that give combined advice for the
Great Lakes states.

DR. MAHAFFEY: Just one comment, nercury, while
it is alocal problemin that there can be | ocal discharge
and | ocal deposition, is also a national problem Part of
the nmercury that goes into the environnment enters a high
at nospheric | evel pool of nercury that then can be
deposited in precipitation. For exanple, it is the United
Nati ons environnmental programthat this fall will do an
assessnment of nmercury. The European Union has adopted U. S.
EPA' s reference dose for nmercury and, again, is doing broad

work on fish in Europe because of concern for nercury.
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There is not a clear separation between "locally caught
fish" and fish that wind up in the comrercial market. They
cone out of the sanme water.

DR. MLLER: | think | amgoing to bring this
di scussion to a close. | think the point has been made. |
t hi nk what is abundantly clear to nme is that we are not
really very close to a really effective comruni cation
systemto get a relatively sinple nessage that enables
peopl e to make appropriate decisions thenselves. | doubt
that we will conme up with anything better in our tinme but
we ought to be thinking about how to approach this
particul ar probl em

| also think that we have spent quite sone tine
this norning enphasi zing the inportance of the issue. | am
certain that this commttee has a general recognition of
the significance of the programand the inportance of doing
sonet hi ng about the problem | think the debate that we
are having over which nunber to use is inportant in
i npl ementation of any plan, but | don't think it reflects
the fact that the nmenbers of the conmmittee in any way take
this thing as anything but quite seriously.

So, at this point | amgoing to call this section
cl osed. Thank you for this discussion, and we will nove on
to our next speaker. | assunme Dr. Henry Anderson i s not

here. So, the next speaker is Dr. John M ddaugh, fromthe
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Al aska Departnment of Health, tal king about the Al aska
advi sory.
Al aska Advi sory

DR. M DDAUGH: Chairman M|l er, and nenbers of
t he Food Advisory Commttee, | am John M ddaugh, State
Epi dem ol ogi st with the Al aska Division of Public Health.
| am here today to provide information to the commttee on
behal f of the State of Alaska as a public health physician
with responsibility for protecting the health of the
citizens of Alaska. Thank you for providing the
opportunity to bring to your attention Al aska's experience
with fish advisories for methylmercury.

| am pl eased that the Food and Drug
Adm nistration is having this meeting. | believe that the
comm ttee has an inportant opportunity to clarify roles in
attaining shared national goals to protect the environnment
and to protect the public health. To do so, it is
essential to sort out federal agency authority and
responsibility and to respect the bal ance between federal
and state authority and responsibility.

We al so have before us new technol ogy that can
hel p us further scientific understanding. Finally, we can
ensure that we behave ethically, adhering to fundanental

principles of "do no harnt and wei ghi ng benefits and ri sks.
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Al aska's experience with national fish advisories
has uncovered several nmmjor areas of concern and reveal ed
potential unintended adverse consequences. Current
nati onal recomendations, a "one size-fits-all" approach,
do not make sense in Alaska. National recomrendations for
fish consunption are not consistent with avail abl e evi dence
and are not consistent with Al aska recomendati ons.

Consi derable scientific controversy exists over
the risks of |ow dose nethyl nmercury exposure. Data |inking
| ow-| evel nethylnmercury exposure to adverse health outcones
are weak. Adverse neurodevel opnental outconmes docunented
are subclinical, detectable only by sophisticated tests of
unknown | ong-term significance. Results may be |limted by
potential confounding. Leading studies have not found
simlar results, and ongoing studies hold the prom se of
providing inmportant information in the near future.

Advi sori es based upon risk assessnment w thout
consi deration of well-established public health benefits of
fish consunpti on have great potential to harm public health
if reductions in fish consunption occur. W have speci al
concerns over the inpact of fish advisories for Al aska
natives and rural resident subsistence consunmers who have
few alternatives to fish. The public health harm caused by
fish advisories has been well docunmented, especially in

Canada. Fortunately, data from Al aska provi de evidence
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that nost, if not all, Alaskan exposures to methyl mercury
are bel ow those of current concern, even applying
conservative nodel s.

Finally, extensive international scientific
i nvestigation of Arctic contam nants under the Arctic
Moni toring and Assessnment Program of the International
Arctic Science Council during the past eight years has | ed
to the consensus Arctic reconmendations that the health
benefits of Arctic subsistence foods outwei gh potenti al
ri sks, and that | ocal public health authorities need to
take into account local information to craft dietary
gui del i nes.

We have a substantial body of scientific
information on nmercury in Alaska. | would like to provide
a brief summary of sonme of the nost germane studies that
provi de evidence that determ ned Al aska's current dietary
reconmendat i ons.

| have provided a detailed copy of handouts
because there is a lot of data and | know that | can't
present it in 20 m nutes.

[ SIide]

First, we analyzed ancient human hair from
munmm es fromthe Aleutian Islands in Alaska. The nmumm es

were taken fromislands out in the Aleutian chain during
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the 1920's when archeol ogi sts coll ected human remai ns and
artifacts fromburial sites.

[ Slide]

This is an adult wapped in reed tissue, and then
underneath that wapped in seal skins.

[ Slide]

This was an infant in a basket.

Qur goal was to try to establish if nethylmercury
was present long prior to the industrial revolution and,

t herefore, represented naturally occurring exposure. After
recei ving perm ssion fromthe Al eut Corporation and the
Museum of Al eutians, we collected hair sanples from four
infants and four adults that radi ocarbon dating established
to be approximately 550 years old, dating to about 1450

A. D.

[ Slide]

The average | evel of nmethylmercury mercury in
adults was 1.2 ppmin hair, and in infants was 1.44 ppm
with a range of 7 ppb to 4.61 ppm

[ Slide]

Segnental hair anal ysis showed patterns of higher
and | ow nethyl mercury in centineter segnents, conpatible
with seasonal and event-specific changes in mercury
exposure through a subsistence fish and mari ne mammal di et.

These results are consistent with a few other siml ar
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studies of mercury in ancient human remai ns, supporting the
hypot hesi s that humans have al ways been exposed to
naturally occurring nmercury through fish and mari ne manmal s
in the diet.

Unli ke many areas in the continental United
States, there are no | ocal industrial sources of mercury in
Al aska. Extensive environnental sanpling during the past
ten years has docunented that Al aska is one of the nost
pristine areas in the Arctic.

| want to go over the next set of slides very
qui ckly. They show sonme of the wealth of sanpling data of
fish species. These results are for 1993 from U.S. FDA
In red, you can see for salnon many of the results are
undet ect abl e.

[ SIide]

This is fromthe ATSDR criteria docunent. Again,
sal non is 0.035 ppm

[ Slide]

Agai n, our Department of Environnental
Conservation | ab, shows 1999 results and again in red are
hi ghli ghted the salnon results. They are alnost all about
0. 025 or non-detectabl e.

[Slide]
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Researchers at our University of Al aska,
measuri ng king sal non nethylnercury levels are in this
colum, here, and all the results are very | ow.

[ SIide]

Those are the same results in a graphic form
All of these are in your packet so you can study them | ater
and figure out which of the species you want to eat, but
these are the same results fromthe University of Al aska.

[ SIide]

Arctic grayling, a formof trout, are all levels
that are very, very |ow

[ SIide]

Northern pi ke are one of the freshwater species
with the highest levels in Alaska, but nost are al so bel ow
one part per mllion.

[ SIide]

Al aska freshwater fish, we have turbot, sheep
fish, dolly varden trout, sucker fish, rainbow trout,
whi t efi sh.

[ SIide]

Qur Departnent of Environnental Conservation for
sout heast Al aska shows all the species are very | ow except
for sal non shark.

[ SIide]
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Qut in the Aleutians there is a small nunmber of
sanpl es but, again, Dover sole, ocean perch and yellow fin
sole all have very |ow | evels.

[ SIide]

Cook Inlet, which is near Anchorage--all very |ow
levels. | would like to skip through this and then | wll
go on, but in the packet you can see that there is an
ext ensi ve anount of sanpling and of npbst inportance is that
the |l evels of nethylnmercury in all species of salnon are
anong the | owest of all species of fish, ranging from non-
detectable to about 0.05 to 0.08.

Di etary surveys in Al aska docunent a w de-rangi ng
exposure to nmultiple fish species in marine mammals. This
over head presents regional conpositions of subsistence
harvest by our rural residents in different parts of the
State. There are considerable variations by regi on nost
notable in anounts of fish and marine manmals. Up in the
north slope there is a lot of marine manmal that is whal e,
seal and walrus. In some of the other areas of the State
there is nostly fish and of the fish, nostly sal non.

[ SIide]

As you can see, fish conmprises about 60 percent
of Al askan's rural subsistence harvest.

[ SIide]
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Mean sal non consunption in Al aska far exceeds the
current EPA and FDA consunption advi sory anmounts, and you
can see in these dotted |lines are the FDA and EPA
recomended consunption advisory |levels, and these are nean
harvest data for fish for different communities in Al aska.

[ SlIide]

The economi c and nutritional values of
subsi stence foods in Alaska are huge. For the percent of
popul ation's required protein overall in Al aska subsistence
harvest conprises about 65 percent or protein, 9 percent of
total calories. The estimted econom c value in Al aska of
subsi stence harvest is 267 mllion dollars.

[ Slide]

Currently, several mjor dietary surveys are
under way in Alaska, including ones conducted by the
Al askan Native Tribal Health Consortiumw th EPA support,
the Aleutian/Pribilof |Island Association supported by the
NI EHSS, the Al aska Native Health Board, supported by ATSDR,
and the University of Alaska, supported NI H

In addition to these traditional sources of
i nformati on, we also have new data on actual human exposure
| evels. Dr. Janmes Berner, Alaska Native Tribal Health
Consortium is the principle investigator of an Al aska
native maternal -infant cord bl ood contam nants study. This

grassroots project was requested by |l ocal Al aska native
M LLER REPORTI NG COMPANY, | NC
735 8th Street, S E
Washi ngton, D.C. 20003-2802
(202) 546-6666



S99

communities. Funding of this effort is from EPA and the
Nati onal Center for Environmental Health of CDC. In
addition to actual neasurenment of heavy netals, persistent
organi c pollutants and radionuclides, |ong-term
neur odevel opnental follow up of the children is planned.

Dr. Berner has given permssion for nme to share
with you the initial results fromthis study. For 52
not hers who delivered babies fromthe Bethel area of
Al aska, the nmedian blood nmercury | evel was 4.65 ppb with a
maxi mrum | evel of 21 ppb, and for 29 nothers fromthe Barrow
area the nedian blood nercury level was 1.1 ppb with a
maxi mum | evel of 4.5 ppb. Additional data include hair
mercury results for 14 nothers with a nedian |level of 0.94
ppmin Bethel and 0.48 ppmin Barrow, and a maxi mum | evel
of 1.9 ppm

Recogni zi ng that these two popul ati ons have high
subsi stence i ntakes, |evels show no cause for concern. The
State recently established a statewi de maternal hair
bi omonitoring programto provide, at no cost, neasurenent
of mercury in the hair of all women who are pregnant. W
just had the first results that were called in |ast night
of the first 12 wonen participating. The hair nmercury
| evel s ranged from0.03 ppmto 1.2 ppm with a nedi an of
0.26 ppm

[ Slide]
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Bal anci ng benefits and risks is essential in
crafting public health recomrendati ons. Some of the
benefits of subsistence |lifestyle are nutrition, taste,
soci ocul tural values, fitness, cost, children's education
and ecol ogi cal knowl edge. Some of the risks are accidents
associ ated with hunting and fishing, and health risks
i nclude botulism trichinosis and paralytic shellfish
poi soni ng, for exanple. Then, there are the risks of not
eating the traditional foods, obesity, diabetes and heart
di sease.

[ SIide]

There are al so many sociocul tural benefits of
traditional foods, what food is to a culture. The Al askan
native people have indicated that the issue of contam nants
is the nost inportant one facing themas a community. They
have identified values of the subsistence reliance on
traditional food and fish as physical fitness, recreation,
the healthy foods, being in tune with nature, sharing, that
it saves noney and the value to their culture. Also, pride
and confidence. For their children, their education, the
natural environment, survival skills, food preparation
t echni ques, practicing patience and respect.

[ SlIide]

There are well-known public health benefits from

fish consunption. Fish provide high nutritional val ue,
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vitamins A, E and C, protein, energy, onega-3 fatty acids,
nmonol i pids, iron and zinc. Onega-3 fatty acids have proven
benefits in preventing conplications from di abetes,
preventi ng coronary heart di sease and at heroscl erosis and
preventing conplications fromarthritis, to nane just a
few. There are also major economc, cultural, spiritual
and social benefits from subsistence practices.

Experience in Al aska has docunented adverse
effects on public health and communities fromfish
advi sories with subsequent abandonnment of traditional
diets. Alaska natives are experiencing a nmajor increase in
t he preval ence of diabetes. Heart disease rates are
i ncreasing, and recent studies have docunented vitamn A
and D deficiencies.

[ SIide]

For exanple, the preval ence of diabetes anong
Al aska natives has increased substantially in the past two
decades. We are concerned that Al aska natives may be on
the threshold of a nmajor epidemc, simlar to those of the
Pimas. In addition, Arctic residents are faced with
serious problens of alcohol use, |ack of physical exercise
and subsequent increases in obesity.

The subsistence |lifestyle and diet are of great
i nportance to the self-definition, self-determ nation,

cul tural and soci oecononi ¢ and overall health and well
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bei ng of indigenous peoples. Alaska natives have voiced
their fears and concerns about the safety of traditional
foods. However, native elders have al so expressed concerns
that the fear associated with the contam nants nay cause
greater harmthan the actual presence of the contani nants
t hensel ves, and that health warnings regarding food
consunpti on should only be made when there is strong
evidence that the risks outweigh the benefits.

There is a conpelling need to incorporate
benefits and risks in dietary recommendati ons. The
precautionary rule seens nost appropriate for taking
actions to reduce industrial and other man-made pollutants
Al askans have great concerns over the |ong-range
at nospheric transportation of pollutants into the Arctic.
The State of Al aska supports the POPs treaty and efforts to
reduce ant hropogeni c pol lutants, and use of the EPA RfFD in
reduci ng mercury em ssions.

But in creating public health recommendations for
fish consunption, it is essential to weigh benefits and
risks. Relying on the EPA RiD |l ed to the question what is
the public health risk of the uncertainty factor? The
Bel nront Report provides the foundation for U S. policies
for the protection of human subjects.

The report outlines basic ethical principles, the

princi ples of respect for persons, beneficence and justice.
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The Bel nont Report fornul ated to general rules to
conpl ementary expressions of beneficent actions. One, do
not harm and, two, nmaxim ze possible benefits and mnimnm ze
possi bl e harns. Justice has the sense of fairness in
distribution or what is deserved. An injustice occurs when
sone benefit to which a person is entitled is denied
Wi t hout good reason, or when some burden is inmposed unduly.
The application of the general principles |eads to
consi derations of risk/benefit assessnent.

In this context, the State supports the FDA's
| eadership in providing general public health-based dietary
guidelines, including the flexibility to weigh benefits and
ri sks and providing for substantial involvenent of state
and | ocal public health agencies in applying |local evidence
in devel opi ng dietary guidelines.

In response to the national fish advisories of
January 2001, the Al aska Division of Public Health engaged
in extensive consultations with Al aska stakehol ders. After
reviewing all of the avail able evidence, the Division of
Public Health issued consensus recomendations for fish
consunption in Alaska. The nost inportant difference from
nati onal advisories is the foll ow ng:

The Al aska Division of Public Health continues to
strongly recommend that all Al askans, including pregnant

women, wonmen who are breast-feeding, wonen of chil dbearing
M LLER REPORTI NG COVPANY, | NC
735 8th Street, S.E.
Washi ngton, D.C. 20003-2802
(202) 546-6666



S99

age, and young children continue unrestricted consunption
of fish from Al askan waters.

The State does not support national advisory
recommendations to restrict fish consunption to 12 oz per
week, nor the national advisory recomendations for
pregnant wonen to restrict fish consunption to one neal per
nont h.

[ Slide]

The State, in consultation with the Food and Drug
Adm ni stration, devel oped the foll ow ng | anguage that was
included in the anended FDA advi sory: Sonme kinds of fish
that are known to have nmuch | ower than average |evels of
met hyl nercury can be safely eaten nore frequently and in
| arger amounts. Contact your federal, state or |ocal
health or food safety authority for specific consunption
recommendati ons about fish caught or sold in your | ocal
ar ea.

[ Slide]

The foll owi ng agenci es and organi zati ons endor sed
and contributed to the devel opnent of these
recommendations: The Al aska Departnment of Environnmental
Conservation, the Al aska Departnment of Health and Soci al
Services, the Al aska Native Health Board, the Al aska Native
Sci ence Comm ssion, the Alaska Native Tribal Health

Consortium the Al eutian/Pribilof |slands Associ ation, the
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Institute for Circunpolar Health Studies of the University
of Al aska Anchorage, the North Slope Borough, the

Uni versity of Al aska Fairbanks and the Yukon Kuskokw m
Heal t h Cor porati on.

[ SIide]

As part of the State's devel opnent of its dietary
recomendations, the State also made a comm tnment to
supporting increased nonitoring of mercury levels in fish,
supporting the ongoi ng research being conducted by Dr. Jim
Berner in his maternal -infant contam nants study, and
devel oping and inplenmenting a statew de maternal hair
mercury biononitoring program These efforts are al
under way.

In conclusion, the State supports increased human
exposure assessnents such as the recent nercury studi es of
t he NHANES by the National Center for Environmental Health
of CDC; increasing human exposure assessnents as proposed
by the National Center for Environmental Health through
expandi ng the national NHANES assessnents to the state
| evel ; increased bionmonitoring of fish species; increased
consi deration of benefits as well as risks; targeting fish
advi sori es based on | evels of nercury in key species and
actual human exposure data; and increased and sustai ned
efforts to reduce gl obal anthropogenic em ssions of

mercury. Thank you.
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Questions of Clarification

DR. M LLER: Thank you. Questions or comrents?
Dr. Hot chki ss?

DR. HOTCHKISS: | think we would all agree that
Al askan fish are lower in nethylmercury than fish avail abl e
fromnost other parts of the country, which tells me if you
don't throw mercury around in your environment you have
fish with less nercury. But ny question to you is if the
fish consumed in Al aska had nethylnmercury |levels that were
nore consistent with the rest of the U S., or at |east the
hi gher portions of the U.S., would your position be the
same on this issue?

DR. M DDAUGH. Well, | think that the
met hyl mercury exposure is determ ned by fish, and I
certainly think that there is an absolute need to have fish
advi sories especially for local contam nated areas. |
believe that there is a great opportunity with new
technol ogy to make accurate neasurenent of human | evel s of
mercury, at very little cost, to conbine the risk
assessnent net hodol ogies with actual exposure |evels which
are showi ng us, at least in Alaska, that the levels that we
actually measure are far below those that we would have
predicted to have found having only used data fromfish
speci es and these dietary projections of assunmed anmount of

exposure.
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| also believe that the data are probably quite
skewed, and our experience is that when we nonitor fish we
find very few that have higher |evels and al nost all the
other fish have very low levels. | think that may be one
expl anati on why we are seeing a disconnect between sone of
the predictions of exposure |evels and sone of the exposure
| evel s when we actually go out and neasure.

The CDC and the Pugh Conm ssion and the Trust for
American's Health have all recomended increased
bi onobnitoring to actually neasure what the exposures are
that are occurring anong the U. S. popul ati on for these
contam nants, and | think it is critical that we expand
t hat knowl edge dat abase before we potentially warn people
to avoid consum ng a particular fish product that has huge
docunment ed public health benefits.

DR. HOTCHKISS: | agree, but | ama little
confused by your answer. Do we agree that in general fish
caught in either marine or freshwater environnments in
Al aska are lower in nethylmercury content than, let's say,
fish caught in the region of the Gulf part of the U S.?

DR. M DDAUGH: | can for sure say that the fish
in Alaska have very low nethyl mercury levels. | believe
that they are lower than in many other parts of the United
States but | amnot an expert on the levels in a lot of the

rest of the country.
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DR. HOTCHKI SS: Let's assune for the sake of
di scussion that they are. | think the data would bear out
quite strongly that there is a difference fromthe G eat
Lakes, for exanple. | amjust curious about your position.
| s your position based on these low levels in Alaska, or is
your position in general that we don't know enough about
met hyl mercury nor the levels across the U S. to make
recommendati ons?

DR. M DDAUGH: Well, there are certainly two
parts to ny answer. The first one is that we were very
pl eased in Al aska, when we found all this data and did our
measurenents, to find that we have very |ow | evels. That
made it much easier for us to devel op our Al aska
recommendations. But they fly in the face of the national
recommendati ons so we are confronted by having "Brain Food"
on the computer that rural Al aska residents downl oad which
tell themnot to eat their fish, and then what do they eat?
We are part of the United States. So, that is a problem

Then, we al so are concerned about the absence of
benefit/risk evaluation in the national program So, |
think that the easy part for Alaska is that our levels are
lower so it nmade it easier for us to come to consensus
recommendati ons for people in our State. But we are also
very hesitant about the reliance on the EPA RfD for

crafting dietary recomendations for the American people.
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DR. HOTCHKI SS: Thank you.

DR. MLLER: Ms. Halloran?

MS. HALLORAN: Coul d you say nore about your hair
noni toring program how big it is and how nuch does it
cost?

DR. M DDAUGH. W have just started this program
and the reason was to actually be able to try to provide
ongoi ng surveillance evidence to docunent the validity of
our dietary recomendati ons. There are around 12,000 live
births in the State of Alaska. W just started the program
in June. It is available to all wonen, free of charge to
their provider to send their hair in to the state | ab where
it wll be measured and the results will be reported back
to the provider.

We believe that by doing so, one, we wll be able
to follow trends over time. Two, if we find any evidence
of unexpectedly elevated |l evels in any geographic area, any
village, any sub-targeted conponent of the State, then we
can go out and do nore detail ed eval uati ons and
investigations to try to determ ne why the hair levels are
hi gher and, if necessary, we can al ways devel op targeted
advi sori es.

MS. HALLORAN: How nmuch is this costing?

DR. M DDAUGH. W are using Frontier CGeosciences.

Dr. Nicholas Blooms lab is a consultant to our State
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Heal t h Departnment and has been for some tinme, but we are
setting up to run nercury in our new state |aboratory. So,
we believe over the next six nonths we will be able to
offer the nmercury testing in our owmn state |ab, not have to
use a contractor. That will |ower our cost, and we are
estimting that as we gear up with the vol une we anticipate
we may get by with less than $50 a test for all associated
costs.

DR. M LLER: Dr. Shannon?

DR. SHANNON: | have a question and a comment.
My question relates to your discussion of increasing rates
of di abetes and obesity. |In fact, you showed a slide of
the increasing rate of diabetes. It wasn't clear to nme if
you were relating that to changes in fish consunption or
mercury exposure and exactly what point you were trying to
make there.

DR. M DDAUGH: Yes, very nuch so, there is a rich
experience, well docunented in Canada from 20 years ago
when fish advisories were given in Quebec to the Ashkenazi
foll owed by conpl ete abandonnent of their subsistence
intake of traditional foods. That led to trenendous
conmmunity problenms, and we are seeing trenmendous problens
in Al aska not just frommercury but also from other
contam nants brought to Al aska from | ong-range atnospheric

transportation, and then these trenmendous warni ngs agai nst
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t he dangers of the contam nants, and peopl e are abandoni ng
the use of their traditional foods, including fish
consunption. In the larger context of Al aska, the val ues
of both nutrition and the potentials for severe public
heal th probl ens have been played out and are a great
concern.

DR. SHANNON: | amstill not sure | understood.
You have cl ear evidence that the increased rate of diabetes
and obesity is associated with decreased consunption of
fish in Al aska?

DR. M DDAUGH: We have anecdotal evidence to
support that association. It is clearly not the only
factor going on. There is a trenmendous increase in life
expectancy so all the chronic diseases are increasing. But
we al so did extensive autopsy studies of Alaskan natives,
| ooking at the association of onega-3 fatty acids and
at heroscl erosis, in collaboration with University of
Loui siana and Dr. Jack Strong's group. Fifteen years ago
we showed that the anpunt of atherosclerosis anong Al askan
nati ves was about half of that of non-natives and there was
a strong associ ati on between the anmpbunt of atherosclerosis
and onmega-3 fatty acids neasured in the coronary arteries
and also in perirenal fat. Now heart disease is increasing
and we have evidence fromdietary surveys that the anpunt

of consunption of subsistence foods is declining.
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DR. SHANNON: You didn't present any of those
data. Can you say a little bit nore about that? How nmuch
is fish consunption declining in Alaska? How nuch has it
declined over the last 10 to 15 years? | don't renmenber
you sayi ng anyt hing.

DR. M DDAUGH: W don't have good quantitative
data. What we have are subsistence harvest records.
Harvest records are not dietary consunption records, but we
have numerous anecdotal reports fromthe physicians around
Al aska, fromour nurses in the villages and, of course, the
whol e i ssue of contam nants has been one of headlines in
the papers routinely for the last eight to ten years.

DR. SHANNON: | have to push you on this. |
t hi nk any good scientist would want nore than anecdot al
data that you think there have been inportant declines in
consunption. Do those data not exist, or why hasn't that
been i nvesti gated?

DR. M DDAUGH: | nentioned that there are four
maj or dietary survey projects that have been devel oped in
the |l ast several years, funded by ATSDR, EPA, N H and CDC
and we are hoping that that information will provide sone
of the quantitative evidence that we can use to conpare
di etary consunption practices today versus the data that
was accumnul ated 15 or 20 years ago by nutritionists with

the I ndian Health Service.
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DR. SHANNON: Maybe | m sinterpreted your
i ntroductory comrent, but if I understood you to say that
you t hought that |low |l evel of mercury exposure may not have
an effect, and if it does, it is subclinical and,

t herefore, probably uninportant and it isn't clearly
irreversible, ny cooment would be that | don't think that
t he wei ght of scientific evidence that we have now woul d
support those statenents. Maybe that is not what you said.

DR. M DDAUGH: Well, | would say that in Al aska,
for exanple, we have the highest rate of fetal al cohol
syndrome in the world and we have trenendous problens wth
infant nortality and nutrition and recent studies have
docunment ed borderline vitamn A and vitam n D deficiency
anong newborns and infants. We have very serious, well-
docunented, very significant public health problens and we
bel i eve that abandonnent especially of fish consunption but
al so other traditional food consunption would cause a great
public health tragedy anong Al askans.

DR. SHANNON: Right, but we are here to talk
about nercury and the issue is whether nercury exposure is
i nportant or not and it just seened |ike you minimzed it.
Again, my only coment is that | don't think that the
wei ght of scientific evidence would support that.

DR. M DDAUGH: | would only respond to that by

saying that we are very concerned about nercury exposure in
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Al aska. That is why we have devel oped sonme of these
studies. That is why we | aunched the statew de nonitoring
program because our avail abl e evidence is suggesting that,
at least in Alaska, our exposures are very low, far |ower
t han we woul d have predicted based on consunption and fish
species nercury level nonitory data, and it is sonething
that we intend to pursue with great vigor in the future.

DR. M LLER: Dr. Dwyer?

DR. DWYER: Thank you for a very interesting
presentation, and | wanted to congratul ate you for this
nmonitoring programthat you are putting in place.

The question | have is howw Il that work? It
really isn't necessarily the people in Fairbanks and
Anchorage that you are interested in. It is the people in
the little, tiny towns that are very isolated and hard to
get to. | know a fornmer colleague and friend, Betsy
Nobman, has done sone of the studies that Dr. Shannon was
aski ng about and | know how difficult it is to get food
consunption data in some of those places. | wondered how
you are going to get the sanples of the hair and so forth
in these renpte villages that are very inaccessible in many
cases.

DR. M DDAUGH: Yes, actually Betsy Nobman is
continuing to work on these dietary surveys that | have

mentioned. Dr. Berner's infant cord bl ood study is based
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on the rural hospital hubs to which pregnant wonmen conme in
to deliver, and the Alaska Tribal Health Consortiumin
Anchor age has about 100 births per nonth, again, in many
cases high risk pregnancies that are flown in fromthe
villages. But the hair programis a conmponent of Dr.
Berner's study so it is located in those rural hospital
areas. Then, should we find any evidence of el evated
mercury, we can go out to the village and offer nercury
testing not just to pregnant wonen but to wonmen of

chi | dbeari ng age.

So, initially we focused on pregnant wonen, one,
because they are of greatest concern for their own actual
exposures and the fetal exposure, but also in ternms of just
t he amount of noney we have avail able to support the
program But the full intention is that should we find any
el evated | evels or higher levels than expected, then we can
go back out to that area, the geographic area or to those
vill ages, and do nmuch nore extensive testing and then |iken
that to detailed dietary exposure to determne if there is
sone unusual exposure or sone unexpected el evated | evel s of
mercury which we were unaware of, or for which a | ocal
advi sory m ght be appropriate.

DR. MLLER: O her comments?

[ No response]
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Thank you. | have just been informed that Dr.
Anderson will be arriving here at about one o' clock. The
t hunderstorns | ast night have prevented himfrom Il andi ng at
Reagan. In order to accommodate this, | would like to
change the agenda just slightly. | wonder, Dr. Lockwood,
if you would m nd nmaki ng your presentation now, before the
break? | understand you will just need about five or ten
m nut es.

American Col |l ege of Obstetrics and Gynecol ogy

DR LOCKMWOOD: Thank you. | am Charles Lockwood.
| am an obstetrician and | was the fornmer chair of the
Ameri can Col |l ege of Obstetricians and Gynecol ogi sts,
Committee on Obstetrical Practice that acts sort of |ike a
cl eari nghouse for information that is then dissem nated to
t he 40,000 or so fellows in the College. Virtually al
obstetricians and gynecol ogists in the United States are
fellows in the college so it is relatively unique as a
conbi nati on trade and educating society in nmedicine.

The m ssion, of course, of the American Coll ege
of Obstetricians and Gynecologists is to inprove the health
care of wonmen and their fetuses, and we are sonmewhat
confused and very, very anxious to be able to comrunicate
with our fellows and, through our fellows, our patients

preci sely what message should be given to them regarding
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the safety of their food supply, and specifically the
ampount of fish that they can take in that is safe.

The College is concerned particularly because we
have been urging patients to eat fish for the past ten
years because there is evidence that it nmay inprove health
out cones, reduce the risk of preeclanpsia, perhaps affect
premature | abor and so forth. Although none of the
literature is particularly robust, certainly the bulk of it
suggests that fish intake may be beneficial.

We are also very concerned that there may be, as
has been inplied already today and | suspect discussed
yesterday, significant variability in the content of
mercury in fish anong different regions. It is very nice
t hat Al aska has such a | ow supply of nercury, and that is
very good for the pregnant wonen in Al aska but we are very
concerned about the other regions of the country that m ght
have substantially higher contents of nercury and applying
a uniformstandard. This is sort of the federali st
response to the Al aska statenent, we are concerned that
applying a single standard may, in fact, underestimate the
risk to the newborn

Al t hough | certainly amvery sensitive to the
notion that different regions need to educate their people,
our problemis that we can only comuni cate with our 40, 000

obstetricians and that nessage has to be short, sweet,
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clear and concise. It needs to be able to then be

transl ated and given to their patients. If we rely on the
states to do that, since there is substantial variability
in their nonitoring and also in their comrunication of the
| evel s that m ght be elevated for nercury in different

wat er sources, that is going to |lead to conplete chaos
anongst obstetricians and gynecol ogi sts.

So, we do applaud the EPA and the FDA for giving
us sonme guidelines and a fairly sinple nessage to convey.
However, having said that, we are concerned that, in fact,
we don't know enough about the neurodevel opnental effects
of mercury. The literature has been, at best,
unconvincing. W would like to urge the NI H and ot her
federal agencies to support research to establish in a nmuch
nmore precise and rigorous way what nmercury does to the
devel oping infant's brain. W would |ike fairly exhaustive
studies done in primates and in vitro studies to assess the
effects of nmercury on nerve devel opnent, and so forth. 1In
addition, we would |ike far nore detail ed epi dem ol ogi cal
studies, coupled with child devel opnment studies, to be able
to get sone sense of whether there is at |east a crude

correlation between fetal in utero exposure to nercury and

subsequent neur odevel opnent and its effects. So, research

| guess is the nessage there.
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We woul d al so |ike studies to establish whether
or not nmercury is teratogenic. It is pretty clear that in
hi gh concentrations it can induce fetopathy but it is not
so clear that it causes birth defects and we would like to
know t hat .

Finally, | guess we would urge that if you are
pl anni ng to change the RfD that is used by the FDA that you
do err on the side of being conservative, err on the side
of , for exanple, accepting the Institute of Medicine's
recommendati ons because we don't want to discover 15 years
fromnow that, in fact, the level was too high and we have
had an effect on the devel opnent of the next generation of
our citizens. Thank you.

Questions of Clarification

DR. M LLER: Thank you. Any comments or
guestions? Yes, Dr. Nordgren?

DR. NORDGREN. Dr. Lockwood, your organization is
in the front lines on this issue, and | think it sounds
i ke your organi zation has very carefully studied the issue
that we are all facing here. M question to you, and the
reason | am asking this question is, dealing with fetal
al cohol syndrone in the past, | think many obstetricians
were way behind the eight ball as far as recommendations in
their practice as to good scientific know edge. M

gquestion is do you think within your organization this
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information is filtering dowmn? That is a hard question to
answer .

DR. LOCKWOOD: It is a hard question to answer.
The life of an obstetrician is difficult. W have really
added substantially to the burden of information that we
have to convey to our patients. Sonme of that is actually
regul ated by states and sone of it has, in a sense, been de
facto regul ation by the College endorsing certain prograns
and policies, for exanple, cystic fibrosis screening and
uni versal HIV screening, and so forth so that a substanti al
amount of time is spent by the average obstetrician
counseling patients.

So, if you are attenpting to pay your $115,000 a
year mal practice premum as you would in Long Island for
exanpl e, and you are attenpting to support your staff and
so forth, and increasingly |arge staff since nore and nore
counseling is done by nurses, etc., and you are facing a 50
percent reduction in the average rei mbursenent of your
servi ces by managed care organi zati ons, which we have over
t he past ten years, and, therefore, you are forced to see
many nore patients in a shorter period of time, it becones
increasingly nore difficult to add to the burden of
information in the tinme that is avail able.

This is not to say that we don't have an

obligation to do the very best we can with every patient,
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but froma practical perspective, there is only so nuch we
can do; there is only so nuch informati on we can convey and
at sone point this all becones crippling. You know, | live
in a lovely lvy League world with plenty of tine to spend
with every patient and, yet, even for ne it is becom ng
incredibly difficult to give all the information that we
have. We have to tal k about exercise. W have to talk
about vaccinations. W have to tal k about infectious
di sease exposure. We have to talk about screening for
aneupl oidy or Down's syndrone. Now we have to tal k about
cystic fibrosis screening; a variety of other ethnic
specific genetic disorders, and on, and on, and on.

So, to be able to convey the conplexity of these
i ssues to the average pregnant woman i s inpossible. It
can't be done. W can provide educational resources. W
can provide information on web sites. W can have patient
handouts, and we are nore than happy to do all that, but we
do need a very sinple, clear nmessage to our patients and |
think that the Coll ege was happy to pass on the infornmation
t hat the EPA and the FDA produced but we understand that,
in fact, that may be a fairly--depending on your political
perspective--conservative or |iberal recomendation. So,
we will follow whatever the recommendati ons are, but our

bi as would be that those reconmendati ons be as conservative
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as possible fromthe perspective of the devel oping fetus.
| hope that answers your questi on.

DR. M LLER: Dr. Lee?

DR. LEE: | was just following up on a casua
mention you just nade. |s there a single source or
cl eari nghouse of information for pregnant wonmen to go to
for recommendati ons on prenatal care and diet? Do you
point themto a particular site, or do you have just a
whol e array of brochures?

DR. LOCKWOOD: The bi ble for provision of
prenatal care, if you will, is contained in "Cuidelines for
Prenatal Care,"” the fifth edition of which is about to cone
out. Having helped wite that, | am enbarrassed to say
that | don't believe we incorporated any reconmrendati ons
about nmercury. There may be tinme, and I will work on that
right away to be able to do that. It would be nice, of
course, if you changed your recomrendati ons you woul d do
that in the next 25 mnutes so | would be able to do that--

[ Laught er]

The second line of information, and the one that
is much nore tinme sensitive is the Commttee opinion which
is rendered by the Committee on CObstetrical Practice and
that is distributed via publication in the Journal of

Cbstetrics and Gynecology to virtually all of the fellows

of the College. Rarely will we actually do direct nailing
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For exanple, if tonmorrow the New Engl and Journal of

Medi ci ne poi nted out that exposures of nercury are
substantially higher than the current reconmmendati ons would
al | ow caused neurodevel opnental abnormalities, we woul d
send a Committee opinion and literally mail it to every

si ngl e nenber of the College with new recommendations. So,
we can effect rapid change and those opinions are | ooked at
very carefully because they are construed by our trial

| awyer col | eagues--1 hope none of themare in the room-as
the standard of care in the United States.

DR. LEE: That is a very good nechani sm for
conmuni cating directly with your nmenbers, but is there any
attenmpt to communicate directly with your patients?

DR. LOCKWOOD: We do assunme that physicians speak
to their patients, particularly if the topic is critically
important. But, in addition, there are handouts that are
avai l abl e that are published by the College that nopst
obstetricians and gynecol ogies have in their office. So,
if there is a new reconmendation that is going to be made,
we could certainly incorporate that into the genera
educational efforts the College nmakes directly to patients.

DR. MLLER Dr. Dwyer?

DR. DWER: | just wondered, given the current

state of information we have avail abl e, what do you intend
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to put in the ACOG handbook? What is the one-liner that
you want your ACOG nmenbers to have?

DR. LOCKWOOD: We would put in the "Guidelines
for Prenatal Care" what we already put into our general
publication. There is yet a third |layer of comrmunication
and that is a newsletter that goes out to all of our
fell ows, and we have already put in that newsletter the
recomrendati ons of the EPA and the FDA regardi ng the anount
of fish to eat and the various other aspects of whether,
you know, it was comrercially obtained.

DR. DWYER: But do you really expect an
obstetrician to have enough tinme to go through all of that?
| mean, what woul d be the one-liner?

DR. LOCKWOOD: Yes, these are one-liners. Mst
obstetricians do read that. Wether they incorporate it
into their practice is up to them W don't have any way
of nmonitoring at this point what obstetricians actually
tell their patients in their offices.

DR. MLLER: Dr. Achol onu?

DR. ACHOLONU:. Thank you. | have a very sim|lar
gquestion to Dr. Dwer's. You nade a statenent, and pl ease
correct nme if | have put it down wongly, that we don't
know enough about the neurodevel opnental effects of
mercury. | have been sitting here, listening to sunmaries

and readi ng about the Faroe |slands Study and the
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Seychell es study. What is the ACOG opinion of those
st udi es?

DR. LOCKWOOD: We certainly understand, based on
t he exposures that occurred in the M namata Bay, what
substantial exposure would do to the devel opi ng fetus, and
that the mani festations of cerebral palsy and major
retardation and the other various neurodevel opnent al
abnormalities that occurred in response to that exposure
are pretty straightforward. 1 don't think there is nuch
debat e about that. The thresholds that have been
cal cul ated on the basis of those exposures | think are
robust and no one is going to dispute them

Revi ew ng the data fromthe Faroe |slands and the
Seychel l es Islands, as well as the New Zeal and study | eaves
us a little bit mre lost. It is unclear whether or not
you can set a specific exposure |evel that would be safe
and, conversely, one that would represent the lower limt
of absolute risk. It is unclear, sort of like the fetal
al cohol story, whether there is an absolute discrete
t hreshol d bel ow which there is no risk to neural
devel opment, or whether this is a continuous exposure.

| think we would like to see literally a dose
response study and, if you will, a tinme course study to
informthe recomrendati ons that you all are going to be

making. But | don't see at this point, based on the
M LLER REPORTI NG COWPANY, | NC
735 8th Street, S E
Washi ngton, D.C. 20003-2802
(202) 546-6666



S99

information that | have been given, that you can say that a
certain level is safe or that a certain level is absolutely
unsafe. In general, what we have ended up doing with fetal
al cohol is to say that we are not sure that any |evel of
al cohol intake by a pregnant woman is safe. Most
obstetricians will say it is okay to have a glass of w ne
once a week or so and it probably is okay but, in fact,
since we never could establish an absolute [imt to al cohol
exposure that could be deened safe we general proscribe the
use of al cohol in pregnancy.

| suppose at this point, if we are left with
i ncreasingly concerning information about the |ack of a
lower limt of mercury exposure, pregnant women will stop
eating fish, but there are a | ot of health benefits to
eating fish and it is a relatively cheap source of protein.
There may be sone additional benefits of reducing oxidative
stress that m ght induce preecl anpsia or per-termdelivery;
may affect fetal growth restriction by inpairing
pl acentation. So, there are a | ot of reasons to think that
fish m ght be useful for pregnant wonmen to take in but
apparently, if we want to be absolutely safe, we have to
tell themthat they have to go to Al aska and eat fish with
very low | evels of nercury.

DR. ACHOLONU: | think you have answered nost of

my questions, but did | understand you to advocate that N H
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and ot her groups should give research grants to your
organi zation or to other people do to research on the
effect of nmercury on the developing fetus? Is it to your
or gani zation?

DR. LOCKWOOD: Not through our organization, we
don't conduct original research. It would be up to the
appropri ate academ ¢ nmedical center to do that. But, yes,
| think we need to have nore research on the topic.

DR. ACHOLONU: Do you have any nore areas where
you want the research to be concentrated because a | ot of
wor k has been done on the effect of nercury on children and
prenatal effects? What area of research do you want this
thing to be concentrated on?

DR. LOCKWOOD: We would like a body of research
that informs our counseling about fetal alcohol syndrone,
which is a substantial amount of research, done in animal
nodel s and in humans, with long-term foll owups, and an
enornous effort nmade to understand precisely what the
effects of fetal al cohol exposure were. | don't think
there is anywhere near the quantity or quality of research
that was done in that area in this area.

Now, in a world of limted resources that nay not
be a reasonabl e expectation, particularly if the stock
mar ket goes down again today. But, in fact, | and the rest

of our Committee and the rest of the Coll ege's |eadership
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is not convinced that the information that is available is
adequat e.

DR. M LLER: Ms. Halloran?

MS. HALLORAN: Sonme wonen in the United States
don't get prenatal care froma physician. Do you have any
advice on how to get this nessage to those wonen?

DR. LOCKWOOD: Well, there are several reasons
wonen don't get prenatal care. One rare reason m ght be
physi cal access. That m ght be a bigger issue in Al aska.
But, generally speaking, people who don't seek prenatal
care are less likely to be responsive to nessages about the
health of their fetus or behaviors that should be avoi ded
that m ght inpair the health of their fetus. So, | would
wonder right off the bat whether whatever | recomend or am
about to recommend woul d be cost effective in that
particular group of patients. That is a real dilema with
fetal al cohol syndrone, drug abuse and a whole variety of
ot her exposures.

But it is alittle hard for nme to i mgi ne that
t hat popul ati on can be easily accessed and that that
information could be easily conveyed or be readily
accepted. There are issues with |anguage barriers, and
there are issues with poverty and crinme, and many ot her
t hi ngs.
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The March of Dines has been very, very effective
| think in spreading the nessage that folic acid
suppl enentation is sonething that should be begun by wonen
of all childbearing ages. There is evidence that the
amount of folic acid used in wonen who are antici pating
bei ng pregnant has increased substantially, and I think if
a solid recommendati on cones out of this body and it is
based on good scientific evidence and everybody can get
their hands around it, and feels confortable with it, the
March of Dinmes would be an excellent organization to help
di ssem nate that information, provided, of course, that
they also were confortable with the content. But they seem
to do a much better job at reaching everybody than we do as
physi ci ans.

DR. M LLER: Dr. Nordgren?

DR. NORDGREN: | would just like to followup on
Dr. Lee's question. | don't think you really answered his
guestion. You didn't say your organization has a consuner
web site like, for instance, the Acadeny of Neurol ogy that
has a web site so that people who want information about
neur ol ogi ¢ disorders can go to. Your organi zation doesn't
have such a thing?

DR. LOCKWOOD: We do. We do have a web site that
consunmers can access and there is patient information

t here.
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DR. MLLER: Dr. Friedmn?

DR. FRIEDMAN: | just want to make a little
comment about the research that you are advocating. | am
fromthe National Institute of Child Health and Human
Devel opnment, and | will take the nessage back, but nobst of
the research that NI H supports is investigator initiated
research. So, | think the word needs to go out to
researchers in your community to ask those questions and
t hrough subm tting publications.

DR. LOCKWOOD: An RFA woul d hel p.

DR. FRI EDVAN: Okay, | wll pass on the word.

DR. MLLER Dr. Fischer?

DR. FISCHER: Dr. Lockwood, | would |like to ask
whet her you think that the fellows in the College would
support and participate in a national nonitoring program
for mercury exposure. To do that would require a | ot of
effort froma | ot of people, | suppose, including those in
your organi zation. Do you think that that would be
possi bl e?

DR. LOCKWOOD: | think not only would it be
possi bl e, but there would be great enthusiasmfor it. |
was very intrigued by what Alaska is doing. | think that
sort of cuts to the chase and gives us a | ot of valuable
information. Speaking for my organi zation, | don't know

what ny bosses are going to say but | would say that that
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woul d be sonet hing we would enthusiastically enbrace. You
know, if we had envel opes and we could snip sone hair and
it was relatively a straightforward process, | think we
woul d be happy to contribute to that.

DR. KUZM NSKI: | have one npre questi on.

DR. M LLER: Go ahead.

DR. KUZM NSKI: | would just like to return, Dr.
Lockwood, to the question asked earlier. Perhaps you coul d
gi ve us an exanple from another area of a nmessage that
wor ks for your fellows in the College. You nentioned that
you put in the EPA and the FDA recomrendati ons on fish
consunption. W have had di scussion here that one person
reading all of those nessages together m ght get confused.
So, as a guidance to this commttee, can you give us the
one-liner that has been referred to from anot her area of
advi ce that gynecol ogists or obstetricians give to their
patients?

DR. LOCKWOOD: As an exanple, | think folic acid
is a good one. W reconmend that all pregnant wonen take a
mlligramof folic acid. W recommend that, in fact, you
begin the consunption of folic acid really during your
chil dbearing years and certainly if you anticipate being
pregnant in the near future since folic acid reduces the
ri sk of neural tube defects only if the exposure occurred

prior to the devel opnent of neurulation in the enbryo.
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That is a nessage that seens to be working. The preval ence
of neural tube defects is dropping. Enrichnment of the food
supply may have hel ped as well, but it is clear that nost
pregnant wonen currently begin folic acid suppl enmentation
prior to conception. So, there is an intervention that
works. It is cost effective. It has reduced a really
terrible birth defect, and it is done in a way that doesn't
i nvoke abortion or other things that society doesn't I|ike
to di scuss.

DR. M LLER: Thank you very nuch, Dr. Lockwood.
We are going to have a break now. Wuld you please return
in 20 m nutes? That makes it 11:05. Thank you.

[Brief recess]

DR. MLLER Before we go to the next speaker, an
i ssue has come up. Over the |last two days we have been
recei ving enornous anounts of information with sets of
nunbers derived fromdifferent sources, and so on, and Dr.
Kuzm nski has a recomendation which | think we would
followin order to clarify some of this.

DR. KUZM NSKI : Thanks for bringing it up, Dr.
MIler. 1 amjust reflecting a little session three or
four of us had after Dr. M Il er adjourned us yesterday
afternoon, but | know | certainly, personally, would find
it helpful as part of the total information flowif | had

in front of ne--and perhaps the rest of the commttee would
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find it hel pful too--sonmething that we could get fromthe
FDA on one piece of paper, the various |evels--we hear 0.1,
0.3, 0.4 fromthe various sources and agencies, sources for
t hose nunbers--how that translates into blood |evel
mercury; how that translates to hair |evel nmercury; how
that translates to consunption of perhaps high |level fish,
|l ow | evel fish, mediumlevel fish. Again, just as a piece
of information, one part of the jigsaw puzzle as |

menti oned yesterday, of the total information flow to help
us have del i berations.

As | keep going back to the five questions that
t he agency has posed to us, the charge and the questions, |
t hi nk that one-page sunmary woul d be helpful. | have been
maki ng notes. | amnot sure that they are correct and
just want to avoid any chance of error.

DR. MLLER What | amgoing to do is to ask the
secretariat to get together with our FDA col |l eagues and
provide us with as nmuch of that information as they can,
and get this distributed to the committee before tonorrow.
Yes, Robert?

DR. RUSSELL: Included in that, there was a

transl ati on bei ng made between parts per mllion of fish
and the 0.1, 0.3, 0.4. | would like to see that as part of
the colum as well. By the way, it was never expl ai ned
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exactly how that is transfornmed, parts per mllion into 0.1
ug/ kg/ day.

DR MLLER | think it was based on consunpti on.

DR. RUSSELL: Assuming 8 oz, a half a pound of
fish per serving?

DR. M LLER: Well, that ought to be specified.

DR. RUSSELL: Yes, that is what | would like to
see, if we could.

DR. BOLGER: Since | amthe one who is going to
have to do this, | want to nake sure | understand what you
want. | nean, | understand how this gets terribly
confusi ng because you have these different terns that are
used and it is unclear what they really nmean, but they are
really different ternms for the same thing. So, | amtrying
to get a handle on what it is you want. | nean, trying to
translate an ADI, MRL, RfD, TDI, whatever you want to cal
it, those are all different terms for the same thing. They
are safe |evels of exposure.

The FDA's ADI is really not relevant for this
consi deration because the AD was based on the adult
endpoint; it was not based on the fetal endpoint and was
never part of the consideration of this advisory because
the advisory is focused on fetal sensitivity. So, that is

really not germane. The TDI WHO i s al so based on the adult
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endpoint; it is not based on fetal. So, that too is not
germane to the advisory.

Transl ating a dose level, a safe dose level to a
concentration in fish is all predicated on what residue
| evel you use in the fish and what | evel of consunption you
use to derive an estimted exposure.

DR. MLLER | think that this will take a real
long tinme and shoul d be hel pful, not confusing. Can I
suggest that you and Larry Kuzm nski get together for a
couple of m nutes and see if you can clarify what it is.

DR. BOLGER: Right, so I have a clear idea of
what it is they want.

DR KUZM NSKI: | would be glad to do that, but |
woul d invite anyone el se on the committee to join us.

DR. MLLER: | don't want you to run out now.

DR. BOLGER: Well, can | |eave?

[ Laught er]

DR. M LLER: You not only can |eave; you have to
| eave. Qur next speaker is Dr. Diana Zuckerman, of the
NCPR, to tal k about their recomendati ons.

National Center for Policy Research for Wonmen and Fam |lies

DR. ZUCKERMAN: Thank you very much. | am Dr.
Di ana Zuckerman. | am president of the National Center for
Policy Research for Wonen and Famlies. | amreally
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delighted to be here and I thank you for inviting me to
speak.

CPR for Wonen and Fam lies is a nonpartisan,
nonprofit organi zation that reviews scientific and nedi cal
research, and explains the inplications of that research
for public policy and for the health and well being of
wonen, children and famlies. OQOur mssion is to ensure
that research information is made avail abl e and
under st andabl e for policy nakers and the public, to support
policies that benefit public health, and to help ensure
t hat consunmers can make educated choi ces.

Just as an aside, my own training is in
epi dem ol ogy and psychol ogy, and ny policy perspective
cones fromworking in the House of Representatives, the
Senate, briefly the Wite House and, nobst recently, working
for and with many nonprofit organizations that are very
focused on consuner issues. This is a conbination that
doesn't cone in too handy very often, but | think m ght
actually be the right conbination for what | amgoing to
tal k about today.

OQur Center is very concerned about nethyl nercury
exposure, especially for children and pregnant wonmen. We
believe that the Food and Drug Adm nistration's current
efforts at protecting the American public fromthe health

ri sks of nmethylmercury are not adequate to protect the
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public or to educate them so that they can protect
t hensel ves.

We are concerned because the FDA does not
adequately nonitor nmethylmercury levels in comrercial fish
supplies. These |l evels nmay change over tinme but the FDA
does not collect data to determne if that is true so we
think surveillance is really essential and needs to be
I nproved.

We are concerned because the current FDA advisory
is inconplete. The advisory should be revised to include
i nformati on about tuna. Although the Ievels of
met hyl mercury in tuna, and especially canned tuna, are
| ower than in other fish that are included in the current
advi sory, the amount of tuna consunmed is typically so nmuch
hi gher that a public health perspective requires that the
FDA wi dely dissem nate risk information about fresh tuna
and canned tuna.

Qur third main point is that we are concerned
because FDA's di ssem nation of information about
met hyl mercury exposure has not reached nost consuners.
Even heal t h-consci ous consuners are unaware of the overal
ri sks of methylmercury in fish and they don't know which
fish pose the greatest problens.

More than a year and a half ago | attended a

small neeting with Joe Levitt and other consumer groups to
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tal k about FDA's plans regarding nmethyl mercury advisory.
It was really an excellent neeting and the major focus of
t he discussion, as | recall it, was whether the FDA should
i nclude information about canned tuna in their advisory.
It seemed to be already assunmed that fresh tuna woul d be

i ncl uded.

Most of the consuner groups strongly urged that
canned tuna be included in the advisory and we spent a | ot
of time tal king about how to nake that information
avai l abl e to consuners; what do you need to do to nake sure
t hat consunmers know not just about tuna but about all the
fish involved in the advisory. W talked about the need to
have | abels on food that is sold in supermarkets and fish
mar kets, and al so about the need for information on
restaurant nenus.

So, | was certainly very di sappointed and
actually extrenely surprised when the advisory came out and
it didn't nention tuna at all, and very di sappointed at the
| ack of dissem nation of information once the advisory cane
out .

It seemed to us that FDA was making little or no
effort to informconsunmers of these risks at the tine when
it would do the nmpbst good, which is when they are buying
fish when they are in the market, in the supernmarket or

ordering it in a restaurant.
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Based on the National Acadeny of Sciences report,
we are convinced that the FDA should be doing nore to
protect vul nerabl e popul ations, as you know, pregnant
wonen, wormen who m ght become pregnant, nursing nothers and
young children. |In our experience, the National Acadeny of
Sciences is actually pretty cautious. So, when they
suggest that 60,000 newborns each year m ght be at risk for
neur ol ogi cal problens due to nmethylmercury we take that
estimate very seriously even though we understand very
clearly that it is just an estimte.

G ven ny training in epidemology, | amreally
very interested in data and | strongly believe that we need
better data, and it would certainly be preferable to be
maki ng these ki nds of decisions based on better data. The
Anmerican public relies on the FDA to require or to collect
data so that we will better understand the risks of
exposure, in this case exposure to nethylnmercury in the
fish that we eat or the fish that we want to eat.

It seenms to nme that the epidem ol ogi cal research
suggests that nmethylmercury in fish can potentially pose
very serious problens especially, of course, in the
devel oping fetus. But there are two ways to be exposed to
this. One would be to consune fish that are high in
met hyl mercury. That is what is in the advisory right now.

But what is | ess understood is what happens when wonen
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consunme | arge amounts of fish that have noderate anounts of
met hyl mercury, fish like tuna.

My feeling is this is not rocket science. W can
get just as overweight fromeating lots of |light ice cream
as we can fromeating a smaller anount of Haagen-Dazs. So
it is an issue of not just which fish but how nmuch fish
peopl e are consum ng and, obviously, tuna is a popul ar
fish.

We believe tuna should be included in the
advi sory because Anericans eat a |lot of tuna and Anmerican
wonmen eat a | ot of tuna, both canned tuna and fresh tuna.
We | ooked at the governnent data that you all have in your
book. We | ooked at even the U. S. Tuna Foundation's
estimtes that the one percent of wonen that eat the nost
tuna eat alnmost 7 oz a week. Then, there were other
estimates that were for 8 oz or nore. Then we were
wonderi ng what about the top half of one percent, how nuch
tuna are they consum ng? That is still a lot of wonmen in
this country that are bei ng exposed to potentially harnful
| evel s.

Canned tuna is a conveni ence food because you can
buy it now and eat it alnost any tinme, and because al nost
anybody in the United States can afford it. Just | ast
week, the CVS stores offered cans of brand-nane tuna for 44

cents a can. There just aren't that many main courses in
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America that you can buy for that amount of noney. Mst of
them including other favorites for children |ike hot dogs
and bol ogna, are perceived to be rather unhealthy. So,
this makes canned tuna especially appealing to | ow inconme
worren, including pregnant women and the nothers of young
chil dren.

I f you believe, as we do, that an FDA advi sory
shoul d reflect the science, then | think you will agree
that a very popular fish such as tuna needs to be included
in the advisory. |If scientists at the FDA believe that the
| evel of methylnmercury in canned tuna is not sufficient to
warrant being included in the advisory, it seenms to us they
need to prove that. They need to prove it by providing
current data. It is not enough to say that the evidence is
uncl ear; they need to collect the evidence that will either
support or refute those concerns.

The current FDA advisory is entitled, quote, an
i nportant nmessage for pregnant wonen and wonen of
chil dbeari ng age who nay becone pregnant about the risks of
mercury in fish. At the bottom of the page it nentions,
al nost casually, that, quote, it is prudent for nursing
not hers and young children not to eat these fish as well.
| think it is obvious that those warnings deserve nore

attention than they have in the current advisory.
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We all know that nost foods have risks and
benefits. W know that cheese provides calcium but it can
al so be high in fat. Juices can provide vitam ns, but
pedi atricians warn parents of young children to l[imt their
juice consunption. So, it nakes sense to us to include
both sides of the issues, the benefits and the risks, for
fish as well in an advisory and in any kind of information
that is being dissem nated. But we also share your
concerns that it is difficult to do this succinctly and in
ways that consuners can under st and.

So, we think that it is inportant what is in the
advi sory, but also how that information is disseninated to
the general public. Obviously, the advisory needs to reach
nore people. For exanple, how many peopl e know that the
FDA bel i eves that pregnant wonmen and wonen who m ght becone
pregnant should Iimt their consunption of cooked, store-
bought fish to an average of 12 oz a week? | would have to
say | have asked several heal th-conscious, fish-eating
types of people and none of them were aware of it. 1In
fact, | asked a pediatrician who teaches at a nmgj or
university and is active in the Anerican Acadeny of
Pedi atrics, a man who does not eat red neat and considers
hi msel f very heal t h-consci ous, and happens to be married to
me, and- -

[ Laught er]
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--he barely knew what nmethylmercury is, and he
certainly knew not hing about the 12 oz limt for pregnant
wonen.

What efforts has the FDA or the fish industry
made to get information fromthe FDA advisory into wonmen's
magazi nes, parenting nmagazi nes, or other publications that
are read by wonen of reproductive age? Wiy not have PSAs
on TV tal king about this issue? Because if they are on TV,
they are going to reach a | ot nore wonen than anything el se
t hat the FDA coul d possibly do.

Since the FDA advisory states that fish
consunption should be linmted to an average of 12 oz per
week for pregnant wonen and wonmen who m ght becone
pregnant, why not place that information directly on menus
and all fish products that are sold, including canned tuna?
Well, | think we know why not. This is a very
controversial issue. But we can't |et public policy be
di ctated by concerns about controversy.

In the absence of conplete information about
met hyl mercury contam nation of fish, we believe that the
FDA shoul d warn vul nerabl e popul ati ons not to eat
swordfi sh, shark, king mackerel, tile fish and fresh tuna
since they have previously been shown to contain unsafe

| evel s of methyl mercury.
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We believe that the risks outweigh the potenti al
benefits since at risk consuners can sinply switch from
eating one kind of fish to another kind of fish. Fish are
heal thy but there are many different kinds of choices of
fish. W also believe that consuners should be advised to
[imt their consunption of canned tuna.

We realize that conpanies are concerned that
people will stop eating tuna, particularly canned tuna, if
there was such an advisory. | |ooked at the data fromthe
focus groups that was on the CD disc that you all received,
and obviously those focus groups were quite persuasive in
saying we want sinple information--is the fish good or bad?
We want to know which fish are good. W want to know which
are bad and we want to not eat the ones that are bad.

But as sonebody who has worked on research for a
long tinme, and those of you who have know focus groups are
not necessarily the best source of information about what
people actually do in their real lives, particularly when a
focus group is first given information that m ght be
shocking or disturbing, they are likely to respond in a
nore radical way than they would as tinme goes on.

Let's face it, mllions of Americans still eat
hot dogs despite warnings about nitrites, and renmenber when
there was a time when it seened |ike nobody was ever going

to eat a hot dog again. W eat processed foods despite
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war ni ngs about salt content. W still eat fresh fruits and
veget abl es, not as many as we shoul d, despite warnings
about pesticides.

| think there would be an initial shock if there
were | abels on food and it would probably result in | owered
consunption for a short period of tine, but over tine
people learn--they will learn with fish, just as they have
| earned with other food products, that noderation is the
key; that there are certain foods that m ght not be for
pregnant wonmen but that doesn't nean that other people
can't eat them and that there are certain foods where the
| evel s are such that eating in noderation is inportant and
they shouldn't overdo it. W certainly nmanaged to get that
nmessage out on a | ot of other foods, whether it is ice
cream or al coholic beverages or cakes or cookies, otherw se
our kids would be eating nothing but cakes and cookies |
think. So, there is no reason to think that in the sanme
way that we teach peopl e about noderation in all Kkinds of
foods we can't teach them that about canned tuna.

DR. M LLER: Five m nutes.

DR. ZUCKERMAN: Five m nutes? Fine. Wen
consumers purchase swordfish, shark, king mackerel, tile
fish and fresh tuna that is either prepackaged or packaged
at a fish counter, we believe the package shoul d bear a

| abel that tells pregnant wonen, wonen who m ght becone
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pregnant, nursing nothers and young children not to eat it.
At restaurants, a simlar warning should be on nmenus if
those itens are served.

Label s are al so needed for canned tuna, and we
urge that the FDA advi se vul nerabl e popul ati ons to consune
canned tuna infrequently until a nore conprehensive
anal ysis of the nmethyl nmercury content of canned tuna can be
performed that is nore reassuring than the information we
have now. Obviously, we think that analysis should be done
as soon as possible.

Qur reconmmendations are consistent with the
precedents that have been set to provide clear warnings for
pregnant wonmen and children, even in the absence of data
establishing a specific risk. | think the nost obvious
exanpl e woul d be the warnings on al coholic beverages.
There are warnings on every al coholic beverage that
pregnant wonen shoul d not consume them even though there
really are not data that support the idea that no pregnant
womren shoul d ever drink any al coholic beverage.

My final brief remark has to do with regul atory
standards. We urge the FDA to set a regulatory |limt that
is consistent with the EPA standard since that has been
scientifically justifiable for the protection of public
health according to the National Acadeny of Sciences. W

strongly believe the FDA should nmonitor the |evels of
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met hyl mercury in shark, swordfish, king nackerel, tile fish
and fresh and canned tuna, and if problens arise and with
this monitoring they find that the [ evels are higher than
expected, we believe that those fish should be renoved from
t he mar ket .

Thanks very much for the opportunity to speak
with you today, and | am happy to answer any questions.

Questions of Clarification

DR. MLLER Thank you. Comrents or questions?
Dr. Dwyer?

DR. DWER: | wonder if you know of any
advi sories in Scandi navia or other countries that have
taken actions on this, and the effectiveness of those
advi sori es.

DR. ZUCKERMAN: | amnot famliar with that. You
know, | don't have that information. W do know that there
are all kinds of advisories but people get a lot of their
information fromthe nmedia, and | think it is very
unfortunate that the FDA across the board does not nake
better use of the nmedia in getting the word out on a w de
variety of issues but, in this particular case, | think,
you know, people do care about what they eat and | think
t hat magazi nes and newspapers and TV woul d care about this.

It is alittle scary working with the nedia on

issues |like this because you are so afraid you are going to
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get these extrenme headlines and these very extrene
statenments so you just have to keep at it until the nessage
conmes out that is accurate. | amnot saying that is easy,

but I amsaying it is possible, and I also have no doubt

that the folks who sell these products will do their very
best to pronote them and that will counterbal ance the
warnings. So, | think that we can get to a point where

consuners are reasonably educated. They are not going to

per haps understand all the nuances, but they wll be
reasonably educated and will be able to nake reasonabl e
choices and we will have provided information to enable

themto do that.

DR. APCSHI AN: Ten years ago our |aboratory did a
study at the University of Arizona where we studied
students as far as the urinary nercury was concerned for, |
think, it was a 24-hour period. Wen we got the results in
we had three outliers, about ten percent at |east, maybe a
little nore. An outlier is always a problem You want to
know why.

So, when | tal ked with each of these outliers,
and they happened to be wonen, young coll ege wonen, | asked
t hem what they had had for dinner or |unch, what they had
eaten because part of receiving their honorarium was
signing sonething that said they had not eaten seafood for

a week. That was spelled out, seafood. Each of them said
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t hey had had a can of tuna fish for lunch. And, | said,
"how could you do that? You accepted our honorariunt you
signed an agreenent." And, they said, "we just didn't

t hi nk of tuna as seafood."

Now, in much of the literature that we have, they
tal k about swordfish and they tal k about fish, and when |
did ny little survey on how much mercury was in tuna fish
cans, | went to each can of tuna fish sold at the
supermarkets in Tucson and nowhere does the word "fish"
appear on a can of tuna. M wfe, when |I tal ked this over
with her, and I should even nention this, ny wife, who is a
40-year coll aborator of mne, said "everyone knows t hat
tuna is fish." But | wonder with the educational |evel in
our country--

[ Laught er]

--how many people really know that tuna is fish
and | would really like to suggest that it is very easy for
a conpany to put the word "fish" on a can of tuna. | think
that there is a real need for education, as | am sure you
all realize, for this whole problemof nercury in all Kkinds
of fish.

DR. MLLER: | hope that that experience doesn't
reflect the quality of your students--

[ Laught er]
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DR. APCSHI AN: | nust say that one of these young
women was a graduate student, a year away from her Ph.D
and she is now a departnment head of the | eading biotech
conpany in the world, a very educated wonan

DR. ZUCKERMAN: | know you didn't exactly have
this question but I do want to followup on the issue of
outliers because | think it is really inportant. | wll
admt to sonething that | probably never said to anyone in
my life, and that is that when | started graduate school
only knew how to make four things pretty nmuch, hanburgers,
hot dogs, tuna noodl e casserole and tuna salad. So, there
are people who eat a lot of certain foods, particularly
students who are certainly of reproductive age. So, there
are outliers out there and we have to care about the
outliers and if we don't have warnings that warn those
outliers, there are people who can be harned.

DR. MLLER: It just occurs to nme, as we were
tal king before, I think the real problemis to translate
know edge into action, and that is where the hard thing
cones because very often froma nunber of studies that have
been done over the years, people, particularly students,
can be extrenmely know edgeabl e about the subject but their
behavi ors are unchanged. | don't know the solution to that

problenm | am not sure anybody does.
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DR. ZUCKERMAN: Yes, | agree but | guess | don't
think it is the role of the FDA or even the responsibility
of the FDA to do that. | think it is the role of the FDA
and the responsibility of the FDA to make products safer by
regulating and to get information so consunmers can nmake the
ri ght choices. | think the FDA should do everything it can
to make that information available in a way that people can
use, but ultimately it is our decision. W make a |ot of
foolish choices in how we eat and how we |ive our Iives,
but it shouldn't be based on | ack of information.

DR. M LLER: O her comments or questions? Yes?

DR. HOTCHKI SS: FDA has in its arsenal of public
health tools a nunber of avenues that it can pursue, al ong
with what at |east are naturally occurring or adventitious
t oxi cants--one could take aflatoxin, for exanple, that FDA
has chosen to take regulatory action for above a certain
limt--rather than the way it has chosen nethyl mercury
which is nore to try to advise consunmers about the safety
or |lack of safety. What woul d your organization's opinion
be about what choice FDA has nmade in the case of
met hyl mercury? Would you rather see sonething nore al ong
ot her adventitious toxicants, |ead for exanple, or do you
t hi nk they have chosen the right path in terns of warnings

to consumers?
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DR. ZUCKERMAN: | am not sure | understand the
guestion. | wll answer the best | can, and please foll ow
up if I mss the point here. Obviously, we think that
first of all you deal with advising consuners. W also
think that the regul ati on has been i nadequate. W think
that there is nmore information needed and nore action
needed if the information provides clear concerns about
toxicity | evels.

| guess the bottomline is it is not enough to
have a two-page piece of paper that says this is what the
FDA believes, and the FDA did have something in their
magazi ne that has nice illustrations but, still, I think it
is clearly at the college level, college reading | evel and,
anyway, who reads that? So, | think that the FDA has
really not gotten the word out. | nean, people do know a
| ot nore about |ead, for exanple, and it is nmuch nore
rigorously regulated in a variety of ways but | think some
of those are state and | ocal decisions, | believe, not just
FDA decisions. | don't know if | am respondi ng adequately.

DR. HOTCHKI SS: | think you are but |et ne be
nore specific. |In the case of |lead, for many years FDA had
a very rigorous research programand in the days when there
was | ead used in manufacture of cans, rather than going out
and telling select groups of consunmers at large to limt

their consunption of certain canned foods that they knew
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woul d be high in lead, they chose to regul ate product and
not try to have the consunmer self-regulate. They could do
that, | presune, in the case of nethylnmercury and | was

j ust wondering about your opinion about whether they shoul d
take that approach or the current approach.

DR. ZUCKERMAN: Sure, | agree. | nean, the
preference would be to regulate the product and make it
safer. | guess there are situations where a product can be
safe for nost people but not be safe for pregnant wonen or
nursi ng wonen for exanple. Certainly, FDA has gone in the
direction of putting a lot of responsibility on the
consunmers. Qur organization feels they have gone too far
in that direction, and | guess this is just one exanple of
it where, yes, it is nice for consuners to have choi ces,
but in this country people believe that the FDA makes sure
t hat products are safe. So, no matter what you tell them
there is this underlying belief | think that if this
product is being sold in nmy supermarket it is safe, and if
these pills are being sold in nmy drug store, they are safe
but, unfortunately, that is not always the case because
t hey can be safe for some people and not others.

So, | agree that the FDA should be doing nore to
regul ate the product, but if there are reasons why certain
products can be healthy and good for many peopl e but not

for pregnant wonen, then | think it is okay to have warning
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| abel s but they have to be really clear ones so that
pregnant wonen, nursing nothers and nothers of young
children know t hat.

DR. MLLER: Dr. Friedman?

DR. FRIEDMAN: | want to ask you to help ne
resol ve a cognitive dissonance. Okay? You were
enphasi zi ng the i nportance of nore research surveill ance
data and for nore information about the connection between
exposure and fetal devel opnent and infant devel opnent. So,
you are saying there isn't enough know edge out there about
the ill effects. On the other hand, you are speaking with
great enthusiasm about enforcing regul ati ons nmaybe or
advisories that are nmuch nore stringent than the ones that
are out there, and making it nmore known to greater segnents
of the population. So, how does this fit together?

DR. ZUCKERMAN: That is a fair question. Let ne
clarify, my concern about surveillance is actually not so
much about | ack of epidem ologic research. | nean, there
is epidemologic research; it is progressing. There is
some, | think, very clear data that nethyl mercury exposure
i s dangerous to children, to fetal devel opment under
certain conditions. What we don't know is exactly what
conditions. But | think it is very clear that it is

danger ous.
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So, when | was tal king about surveillance | was
really tal king about the levels in fish, current levels in
fish. 1 think that a |ot of the data are based on ol der
informati on and we need current information. So, when |
was tal king about surveillance, that is actually what |
meant .

DR. FRIEDMAN: So, you think there is enough in
the mxed literature that exists now to warrant the

recommendati ons that you nmade?

DR. ZUCKERMAN: Yes. | nmean, | would personally
li ke better data. | don't want to say that | think the
data we have is adequate. You know, | am a researcher by

training and I always want nore data. But | think that
there is enough. | think the previous speaker said
sonet hi ng about erring on the side of caution and | think
there is every reason to err on the side of caution in a
situation where there are other alternatives that pregnant
wonmen can eat. You know, if this was the only fish
avai l abl e and fish was so great nutritionally for other
reasons, that would be different. But there are other fish
avai |l abl e.

DR. M LLER: Any other coments or questions?

[ No response]

Thank you.

M LLER REPORTI NG COVPANY, | NC.
735 8th Street, S.E.
Washi ngton, D.C. 20003-2802
(202) 546-6666



S99

DR. ZUCKERMAN: Thanks very nmuch. | have copies
of nmy statement which | can | eave.

DR. MLLER: W are now supposed to break for
unch. We are scheduled to cone back at 1:30. | would ask
you, if you would, to conme back about one o'clock because
we would like to get Dr. Anderson in this afternoon and we
need to make up sone tine in that respect. Thank you, all,
very nuch.

[ Wher eupon, at 11:45 a.m, the proceedi ngs were

adjourned for lunch, to reconvene at 1:00 p.m]
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AFTERNOON PROCEEDI NGS

DR. MLLER: W are ready to start the afternoon
session. | want to rem nd the speakers that it is
i nportant that they keep exactly to their time so everybody
has a fair shake at making their presentations. | wll
provide a five-mnute warning before the end of their time
The first speaker this afternoon is M. Richard WIles and
Ms. Jane Houli han. M. Houlihan instructed nme to point out
she doesn't have a doctorate and she didn't want ne to
continue calling her doctor. | want you to understand it
was her idea, not mne.

Envi ronment al Wor ki ng Group

MR. WLES: Thank you. | amjust going to read a
little statenment and then Jane will make the bulk of the
technical presentation. M goal is just to give you the
goal s of our presentation and our ongoi hg work on mercury.

| am Richard Wles. | am senior vice president
of the Environmental Working Group. EWG is a nonprofit
environnental research advocacy group, with offices in
Washi ngton, D.C. and Oakland, California. W are entirely
foundati on funded. We have no nenmbers and accept no noney
fromindustry or governnment.

EWG has a long track record in working with the

pesticide programat the U S. EPA on issues directly
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relevant to the issue before the commttee today. W have
devel oped and presented two probabilistic exposure nodels
to the EPA scientific advisory panel, one for acute
exposure to organi c phosphate insecticides and anot her for
chronic exposure to arsenic by arsenic-treated | unber.
Both of these nodels were enbraced by the EPA and have
formed the basis for significant changes in the way that
EPA assesses exposure and risk to these types of

subst ances.

The acute exposure nodel for OP insecticides is
particularly relevant to today's discussion. This nodel
has nmoved EPA away from regul ating pesticides on the basis
of average exposures or even fixed point statistical
estimtes such as the 98th percentile to risk assessnent
met hods and regul atory policies for non-cancer health
ri sks, such as those we are dealing with today, that are
designed to identify and predict, in EPA"'s case, at | east
99.9 percent of the nost vul nerabl e popul ati on.

We are deeply troubled by the FDA s anti quat ed
exposure and risk assessnent nodel for nmethyl nercury, and
the fact that these nodels and nethods have produced a
mercury health advisory for pregnant wonen that all ows
t housands of unborn children to be exposed to unsafe

mercury | evels each year.
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But let me be clear. W are not asking the FDA
to adopt our nodel per se any nore than they shoul d adopt
t he nodel s of the seafood industry per se. VWhat we are
saying is that the FDA needs to conduct its own
probabilistic risk assessment through a public and
transparent process and issue a conprehensive |list of fish
t hat women shoul d avoi d during pregnancy and, equally
i nportant, and | want to enphasize this and | amgoing to
enphasi ze it over and over again, a list of fish that are
low in nmercury and high in onega fatty acids that wonen
shoul d eat nore of during pregnancy.

The charge to the conmttee was to determ ne
whet her the agency's consuner public health advisory on
met hyl nercury is adequate to protect the health of those
who follow that advice. That is a quote fromthe charge.
Qur 2001 report, "Brain Food," addressed this question
exactly and found, w thout question, that the current
advice is not safe for those who followit. Indeed, we
found that if FDA's advice were followed nati onwi de one out
of every four pregnancies would be exposed to a maternal
bl ood mercury | evel above the NRC recommended | evel for at
| east one nonth. That is a quarter of all pregnancies.

Let nme make clear our goals. W want the FDA to,

one, adopt the NRC, NAS blood |evel for nmethylmercury. W
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know that is beyond the charge of this commttee today but
we nmention it because it is critical.

We want FDA to conduct a one-tinme sanple of the
top 40 or 50 nost consumed fish, particularly those where
they have very |limted data, so that the agency is
operating froma position of know edge when advi sing
pregnant wonen on fish consunption. This testing should
i nclude inportant seasonal sport fish that can be a
significant source of mercury for thousands of pregnant
wonmen.

They shoul d conduct and make public a state-of-
the-art Monte Carlo style exposure and risk assessment of
fetal mercury exposure. They should issue a nercury health
advi sory that protects 99 percent of the pregnant wonen at
| east for nmethylmercury while, at the sane tine,
recommendi ng fish and other foods that are low in nmercury
and high in onega-3's. This second step is critical
because it is the list of safe fish that nmakes possible a
truly conprehensive list of fish that pregnant wonen shoul d
avoi d.

We are not asking for tolerance of nmethylmercury
nor a |owering of the nmercury action level. The action
l evel is not enforceable; it is not enforced; and it would

do as close to nothing to protect pregnant wonen and their
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children from nmercury as any action the governnent could
t ake.

Above all, we are asking the FDA to change the
way that it |ooks at fetal risks for methyl mercury
exposure. All the pregnancies at risk for methyl mercury
occur above the 98th percentile of exposure, as Jane w |
explain. But this is a huge nunber of pregnancies, as nany
as 400, 000 per year. FDA has been overl ooking these
exposures and the seafood industry has been nore than eager
to support this policy.

This attitude and approach is no |onger
acceptabl e but, nore inportantly, it is no |onger
necessary. There are sufficient data on nmercury levels in
canned tuna, tuna steaks and several other fish to support
their addition to the FDA nethyl nercury health advisory.
For scores of other inportant fish, the FDA only needs
better data on fish contam nation with nercury to issue a
sound advisory. The agency stopped nonitoring seafood for
mercury in 1999, as | presunme you have heard, and we
presune that everyone would agree that this program needs
to be restarted and that the FDA needs to nonitor the
seaf ood supply for nercury.

Wth better data on mercury contam nati on of
fish, the FDA could nonitor mercury exposure for nearly all

i nportant fish with reasonabl e confidence at the 99th
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percentil e of exposure and above, enough confidence to
support a strong protective mercury advisory for pregnant
wonen and to produce a list of fish that are low in nmercury
and safe for consunption during pregnancy.

A protective nmercury health advisory for pregnant
women i s not about banning tuna consunption, although we
feel quite strongly that pregnant wonen shoul d avoid canned
tuna. And, it is not about denying wonen the benefits of
onega-3 fatty acids. It is about devel oping a health-based
standard for nercury exposure that protects all the
nation's unborn children fromunsafe | evels of mercury,
whil e providing nutritional, low nmercury alternatives for
t hese same wonen.

The seafood industry and their consultants would
| ove this, an argunent about the future of the fish
i ndustry and about how ill-informed consunmer advocates want
to deny wonen and children the proven health benefits of
fish consunption. Nothing could be further fromthe truth.
Wonen should eat nore fish. There is no doubt about that.
At the sanme tinme, wonen should be protected from nercury.
There is no doubt about that. What the seafood industry
woul d have you believe is that you can't have it both ways.
You either have no fish or suck it up and eat the nercury.

It is very effective PRand it is sinply not true.
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In the mdst of this onslaught, the FDA rightly
sees itself with two obligations, to protect the fetus from
met hyl mercury exposure and to provide those devel opi ng
babies with the best nutrition possible. The problemis
t hat the agency has adopted essentially the industry view
that these two goals are nutually exclusive. Until today
or this nmeeting, the agency had essentially given up trying
to protect wonen fromnmercury in seafood. They stopped
monitoring seafood for nercury in 1998. They have not
adopted the NRC recommendati ons for nmercury |levels in
bl ood, and they have not provided a sound rationale for not
doi ng so, and they have not been able to provide the
Congress, or anyone, with a physical, actual copy of a risk
assessnment underlying their health advisory.

In the end, the agency limted its nethyl mercury
heal th advisory to a short list of fish based on antiquated
science and a m splaced fear that a | onger list would
deprive wonen of the nutritional benefits of fish. Yet, at
the sanme tinme, the agency has done nothing to hel p wonen
identify the fish and other foods that are low in nmercury
and high in onega-3 fatty acids. This is particularly
ironic because it is precisely the creation of a good fish
list that would provide the nutritional rationale for a

conprehensive list of fish to avoid during pregnancy.
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When Jane and | nmet with Joe Levitt and his
staff, he asked us what we wanted and | will tell you today
what | told himthen. Don't |augh--we want a refrigerator
magnet or a card a woman can put in her wallet with two
lists of fish on it, one, a |ist of mercury-contan nated
fish that wonen should avoid when pregnant and, two, a |ist
of fish that are low in nercury and high in onega-3's that
pregnant wonmen should eat nore of. Very sinple. This is
not a conplicated problem

We then want the FDA to work with heal thcare
provi ders, not the seafood industry, to ensure that every
pregnant woman in Anerica gets these sinple lists, just
like lead. No regulations. No tolerances. No bans on any
fish. Just the best information based on the best science
avai l abl e on how pregnant wonen can protect their babies
fromnmercury and provide themw th good nutrition at the
sane tinme. Thank you.

MS. HOULI HAN: | have sonme copies of the
presentation | am about to give. Good afternoon. As
Ri chard nmentioned, | want to share with you, maybe not so
briefly, some of the analyses that we have done regarding
met hyl mercury exposures in wonen of chil dbearing age. |
under stand you had sonme presentations nmade yesterday that
al so | ooked at this issue so sone of this should sound a

little bit famliar.
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[ Slide]

First of all, I want to talk briefly about what
led us to do this work.

[ Slide]

As you have all heard by now, on January 12, 2001
FDA issued its first consuner advisory to pregnant wonen
regardi ng met hyl mercury in seafood. That advisory
contained two main points. First of all, pregnant wonen
shoul d conmpl etely avoid eating four fish, shark, swordfish
ki ng mackerel and tile fish. The second part of that
recommendation is that pregnant wonen can safely eat up to
12 oz of any other kind of fish throughout pregnancy.

We have done work on nmethylnmercury in the past
and we are fam liar enough with the nercury data to know
that there are sonme fairly high nercury fish that did not
appear in FDA' s advisory.

[ Slide]

So, we asked ourselves the question at that tine
what woul d happen if a pregnant woman fol |l owed FDA's advice
and actually did eat 12 oz, or about two servings of fish a
week, except for shark, swordfish, king mackerel and tile
fish. The pertinent question is would her nmercury
exposures exceed the safe |evels that have been derived

from avai |l abl e epi dem ol ogy studies, |evels recomended by
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the National Acadeny of Sciences and applied by the
Envi ronment al Protection Agency for exanple.

[ Slide]

| amgoing to junp straight to the answer to that
guestion before | give nore details of the nodel. The
answer is, and I will explain the graph in a second, that
t he nodel shows that if pregnant wonen foll owed FDA's
advice and ate 12 oz of supposedly safe fish a week, and
ate that in normal national consunption patterns so they
are far nore likely to eat canned tuna, for instance, than
any other kind of fish, nore than a quarter of al
pregnanci es woul d be exposed to nercury at |evels above the
reference dose for at |least a full nonth of pregnancy.

The graph is a little conplicated but, of course,
the X axis is total tinme during pregnancy. That is any
t hree-nmonth, any four-nonth, five-nonth chunk of tine
during pregnancy. On the Y axis we have the percent of
babi es exposed in utero to nethylmercury |evels above the
reference dose for that given time span or |onger.

For instance, if you | ook at one nonth on the X
axi s and go up through the graph, you are seeing about 28
percent of all pregnancies that woul d be exposed to
met hyl mercury above the reference dose for at |east one
nmont h of pregnancy. You also see nmaybe m dway t hrough

pregnancy, say, four and a half nonths, that you are al nost
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at one in ten pregnanci es being exposed above the reference
dose for half their pregnancy if wonen actually ate 12 oz
of fish and foll owed FDA' s reconmendati on.

| will get into the details of that nodel and how
we produced that answer, and also in this presentation I
will focus in on some other exanples.

[ SIide]

This is really the outline of my talk. First |
will tal k about our nodeling nethod and go into nore detali
on the results and how those were produced. Second, | wll

descri be sone of the underlying biological paraneters in

the nodel. That would be things |ike how a woman absor bs
and excretes nmercury. Third, I wll talk about fish
consunpti on and now much fish do wonen really eat. O

course, there aren't a |l ot of wonen eating 12 oz of fish a
week but I will |ook at proportions of women who do eat a
| ot of fish, based on national databases. Fourth, | wll
tal k about nethyl mercury exposure, in particular focusing
on canned tuna because it is the top seafood eaten in the
U.S. and a lot of high seafood consuners focus pretty
heavily on canned tuna. Fifth, | wll highlight sone other
exanples fromreal -world data user exanples that are found
in governnment and market conpany databases of real wonen
reporting |l arge anounts of fish that were actually eaten

during different periods in their life. Last, | wll just
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sum up what we would like to see cone out of FDA on the

subj ect .

[ Slide]

Model i ng approach, the underlying structural
technique in this nodel is called a Monte Carlo nmethod. It

is a probability nethod. What it is really good at is

all owing for an accounting of biologic variability.
Differing individual consunption patterns and ranges of
mercury concentrations in seafood are all incorporated into
t he nodel. So, conpared to, say, |ooking at an average
woman paired up with a high end consunption, this nodel
lets you look at the full range of exposures across the
popul ati on accounting for the fact that people are
different; they eat in different ways; and they are eating
seafood that varies widely in its concentrations of
mercury.

Second, the underlying mathemati cal
representation in this nodel, is a non-steady state or
transi ent one-conpartnment pharnmacoki neti c nodel, devel oped
and verified--one place it is presented is Dr. Gary
G nsberg's work fromthe Connecticut Departnment of Public
Health in peer reviewed literature. It is a nodel that
| ooks in particular at mercury concentrations in blood and

how they vary with time as a woman eats seaf ood.
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How do we vary the way that wonen eat seafood?
We account for biologic variability in a couple of
different ways. W rely on data from CDC s National Health
and Nutrition Exam nation Survey, or NHANES, and we al so
rely on studi es of absorption and excretion of
met hyl mercury that appear in the peer reviewed literature,
whi ch were summari zed in a paper witten by Al an Stern, of
the New Jersey Departnent of Environnmental Protection, that
appeared in peer reviewed literature in 1997.

[ SIide]

The nodel also accounts for the different ways
t hat peopl e eat seafood, different consunption rates. The
scenario | showed you first, which is everybody is eating
12 oz of fish a week, is a hypothetical scenario. But
today I will present data that is based on real consunption
data from nati onal databases that include |low fish eaters
and high fish eaters as well. W used two different
dat abases to do this. One is CDC' s newmMy rel eased 30-day
recall seafood consunption study that includes over 1000
wonmen of chil dbearing age and what they ate in the past 30
days. We use that in conbination with the National Eating
Trends dat abase from a maj or market survey organi zati on,
called the NPD G oup. This database we use in particular

because it is really powerful. 1t contains data on al npost
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8000 wonen so it is many, many nore wonen than CDC s recal
file.

[ Slide]

Lastly, mercury concentrations in seafood, the
nodel accounts for the wi dely occurring concentrations of
mercury in different fish species. To account for that, we
conpiled mercury data from seven different government
dat abases of nercury and fish tissue. These canme from FDA
NOAA and EPA, seven dat abases and 50, 000 records altogether
of nunmerous different fish species.

[ SIide]

| will just talk briefly about how a Monte Carlo
model works, for those of you who haven't used this
techni que before. It is conceptually pretty sinple. You
know, you start off any nodel with the exercise of what
guestions you want answered. So, we are first of al
answering the question what woul d happen to nmercury
exposures if pregnant wonen foll owed FDA's advice and ate
12 oz of fish a week throughout pregnancy, barring the four
bl ack-listed fish. Wuld her nercury exposure exceed safe
| evel s derived from avail abl e epi dem ol ogy studi es?

The first step in the nodel is that the nodel
begins sinulation. It basically creates a wonman and the
nodel randonmly assigns that woman a uni que conbinati on of

body wei ght, blood volune, the fraction of nmercury that
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w ||l be absorbed through the gut and the fraction of that
mercury that will be distributed to blood as opposed to
what is stored in other tissues, |ike the brain, and an
elimnation rate constant which is a neasure of how quickly
a woman can excrete that nercury from her body. So, that
is basically the nodel, a person in all her associated

bi ol ogi ¢ paraneters that all conme from neasured data in the
peer reviewed literature.

[ SIide]

The second thing the nodel does, it assigns this
woman an initial blood concentration. In other words,
wonmen are eating seafood throughout their life and at sone
poi nt, you know, a woman who decides to have a child gets
pregnant and she has a starting concentration of
met hyl mercury in her blood. That is called her initial
met hyl mercury concentration and that is where the nodel
starts her off as she begins to eat seafood through
pregnancy.

The third thing the nodel does is it allows the
woman to eat the prescribed nunber of fish servings through
pregnancy, so in this case, if | amdoing tw servings, two
6 oz servings of fish a week, it will |oop her through two
meal s per week in the nodel.

[ SIide]
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As it does that, it does the fourth thing, which
is track the woman's bl ood mercury concentrati ons as she
eats fish through pregnancy. The program maintains
statistics on her blood nercury distribution through tine.
So, in other words, a woman eats the fish. A fraction of
the mercury in that fish is absorbed through the gut and is
distributed to the blood. Through the bl oodstream it is
then distributed to the various tissues in the body and
then is excreted through tine, depending on that individual
woman' s excretion capacity.

This is where the Monte Carlo part cones in. It
repeats that, in this case, 299,999 tines for exanple. So,
in essence, it sinulates 300,000 uni que wonen and at the
end of the nodel we can conpute conposite blood nercury
statistics on that whol e popul ati on of npdel ed wonen.

So, you can see how this nodeling technique is
really powerful because you are essentially creating wonen
in this nmodel based on real biologic variability and sone
of themw ||l be particularly sensitive to nmercury, wll
absorb a higher quantity, excrete a |ower capacity, and
t hose wonen, in conbination with high consunption rates, is
where sonme of the biggest problenms |ie and the nodel takes
all that into account.

[ SIide]
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VWien we did this exercise of two servings of fish
a week, as | have already discussed, this is one of the
basi c answers that cane out of the nodel, that wonen really
cannot safely eat two servings of fish a week through
pregnancy and FDA's advice. |If wonen actually followed it,
you know, nore than a quarter of all pregnant wonen woul d
be in a zone that exceeds a safe level for at |east a nonth
of pregnancy.

[ SIide]

Anot her thing that this nodel lets us do is
segregate fish according to their relative safety. For
instance, | can construct fish scenarios where | say let's
|l et a wonman eat sea bass and nothing but sea bass and see
what that does to the answers in the nodel, how wonen fare.
It turns out that sea bass, tuna steaks, halibut and white
croaker are high enough in mercury, according to the
measured data, that if wonmen routinely ate those fish, or
ate al nost any of them they would put thenselves into a
zone where their mercury |levels m ght exceed safe |evels.

This chart is a little hard to read but it does
segregate out by species which is one val uable thing we can
see. On the X axis is how many neal s per nonth of that
particular fish a woman woul d be eating, so a neal per
nmonth up to two nmeals per nonth basically on the bottom of

the chart. Then, the Y axis is the percent increase in the
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nunber of wonen whose bl ood nercury | evel exceeds the
reference dose for nore than a nonth of pregnancy. So,
this is fixed at one nonth.

But you can see that sea bass, tuna steaks,
hal i but and white croaker have really high mercury
concentrations relative to the fish that fall out at the
bottom of the chart. At the bottom of the chart we have
things like salnon, wild Pacific salnon, farmed catfi sh,
farmed trout, summer flounder. They are all nuch lower in
met hyl mercury concentrations and, therefore, are associ ated
with much lower risk |levels as wonen eat them through
pregnancy. So, the take-honme nessage is that individual
species vary pretty wdely in their nmercury concentrations.

[ SIide]

| want to briefly go over sone of the underlying
bi ol ogi c paraneters in this nodel. The biologic paraneters
t hat govern absorption and excretion of mercury, as |
menti oned, were taken fromthe NHANES program and from
conbi nati ons of studies that appear in the peer reviewed
literature, largely sunmari zed by Stern in a paper from
1997.

Body wei ght of wonen is assigned at the beginning
of the nodel. W used data for 4935 wonmen of chil dbearing

age from CDC' s NHANES survey.
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Bl ood volune is cal culated from body wei ght.

Bl ood volune correlates really strongly with body wei ght
and increases, of course, as body wei ght goes up.

Elimnation rate constant is a neasure of how
qui ckly a woman can excrete mercury fromthe body. It
follows a first order exponential decay pattern according
to a nunber of studies in people, with a nean and standard
devi ation that | give here.

Fraction of ingested dose that is absorbed--every
woman has her own uni que capacity to absorb nmercury through
the gut after she eats the fish. The fraction of that
absorbed dose is then distributed to the blood. So, the
mercury enters the blood and is distributed throughout the
body, goes to various tissues where it is stored, brain and
other tissues, but sone of it remains in the blood and that
is the concentration that we keep in the nodel.

[ SIide]

This is just what the initial concentration
distribution | ooks like. This is data from NHANES
arbitrarily separated out by age of wonen so you can
actually see all the dots. But there are 1645 wonen whose
bl ood nercury was neasured in CDC s | atest NHANES dat a
rel ease. One reason | post this is because it has becone
pretty apparent fromwork, in particular by Ben Raines, in

Al abama, that when you focus studies on wonen who are
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frequent fish consuners, these wonen aren't necessarily
represented in this data set. Ben Raines tested nercury in
65 wonen and he found that 51 of those wonen exceeded the
reference dose in his nmeasurenents. So, sone of themare a
substanti al anount hi gher than what is shown in this
popul ati on of 1645 wonen.

What we do know is that in that data set,
although it is a large data set from CDC, we are not
necessarily representing wonen who eat a | ot of fish.
There are a | ot of wonen m ssing fromthat.

[ SIide]

Fish consunption--1 just want to talk a little
bit about the fish that wonen eat. As | nentioned, we rely
on two primary databases to | ook at consunption. One is
t he 30-day seafood consunption recall file from CDC s
NHANES program rel eased a coupl e of weeks ago. The other
is the National Eating trends database that gives us data
on approximately 8000 wonen. | focus on that database here
because it gives us so nuch nore resolution at the tail
where wonen are really eating a ot of fish

When we break that data down we find a | ot of
wormen in that tail and this is, in particular, focused on
canned tuna. So, this graph basically highlights how many
wonmen are eating a | ot of canned tuna. Let's just |ook at

t hat center bar which is five or nore servings of tuna per
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week. This is wonen who eat five or nore canned tuna
servings per week. Wen we extrapolate the data out to the
popul ati on of wonen of chil dbearing age that corresponds to
52,000 wonen. There are also wonmen who even eat seven
servings or nore of tuna a week. Three or nore servings of
tuna, 210,000 wonen of chil dbearing age, when you
extrapol ate this data, they are eating at |east three
servings of tuna a week. [If we focus on the 52,000 wonen
that are eating five or nore servings of tuna a week, | can
safely say that all those wonen will be above the reference
dose for nethyl mercury.

[ SIide]

So, | did a sinulation | ooking at real
consunption patterns pared down to only canned tuna so this
i's nothing except canned tuna. This is neasured data from
8000 wonen. They are true consunpti on patterns,
extrapol ated to represent all wonmen of chil dbearing age.

| want to talk for a m nute about concentrations
of mercury in canned tuna because that, of course, is an
integral part of this nodel and the scenarios that | do
focus on are canned tuna. In our database we have 479 test
results for canned tuna. Mst of these come from FDA. FDA
tested 219 sanples in a special canned tuna survey in 1993.
We have 115 sanples from FDA' s seafood surveillance

dat abase before they stopped testing donestic seafood; 27
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sanples fromthe total diet study and we have suppl enent ed
that with relatively new data fromthe State of Florida
with 118 sanples that they submtted to FDA about the tine
that the advisory was issued.

So, we have a | ot of canned tuna data. You can
see that it varies widely in concentration, averagi ng about
0.2 but there are many individual cans of tuna that have
concentrations far above that. | understand Dr. Aposhian
tested cans of tuna and had a result even exceeding what is
on this chart. So, there are a lot of cans of tuna that
have very high |evels.

[ SIide]

| ran the nodel using real consunption patterns
for wonmen of childbearing age. As it turns out, the
consunption conmes from 7319 wonen of chil dbeari ng age who
eat canned tuna. We find that even forgetting all other
fish, canned tuna consunption al one drives high bl ood
mercury because it is such a high proportion of seafood
that is eaten in the United States. There are about 40, 000
pregnant wonmen every year, and this is based on rea
consunption data so this is a picture of what is actually
happeni ng, an estinmation of what is happening. There are
40, 000 wonen in the U. S. every year, pregnant wonen who
exceed the reference dose for at |east three nonths of

pregnancy based on canned tuna consunption alone. That is
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the bar that is associated with three nonths. So, they are
over the safe dose for at |east three nonths of pregnancy.
That i1s 40,000 pregnancies. That is one percent of al
pregnancies in the U S. just from canned tuna.

I f we think about wonen exceeding the safe dose
for at least a nonth of pregnancy, we are up to about
90, 000 pregnanci es going over a safe dose just from canned
tuna consunption. So, you can see that the canned tuna
consunption really drives a good percent of the risk in the
US. in terns of wonen who are facing high nethyl mercury
exposures.

[ Slide]

| next focus in on a particular woman in a nodel,
just a little wi ndow of what is happening in the nodel to
the nmercury in her blood. Between days 12 and 22 of the
nodel she had a nunber of eating occasions in which she ate
canned tuna that had quite a bit of nmercury init. You can
see that her intake is exceeding her excretion capacity.
That i s what happens in this nodel, blood |levels can build
up and then decline. |If you exceed excretion capacity,
your nercury levels go higher and higher, and then maybe
you eat sone nore nercury fish and | evels decline but the
nodel is accounting for all of that. So, you can see her
mercury level is building up through this ten-day period

just because of the tuna fish that she is eating. She is a
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frequent tuna consuner. She is eating it alnost every day
but the same thing happens for wonen who are eating it |ess
frequently.

[ Slide]

The next thing | did was a basic reality check on
the nodel to see if it was consistent with what CDC had
measured. The top blue line is the real world. That is
the distribution of blood nercury |evels that CDC neasured
in wonmen of chil dbearing age, and it represents--what ?--
11600 wonen. That is the real world. Blood nethylnmercury
concentration is on the X axis. The Y axis represents the
percent of wonen who are at or bel ow that methyl mercury
| evel . For instance, about 20 percent of all wonen are at
or below 2 ppb of nethylmercury in blood. That is how you
woul d read that.

Now, if | plot on top of that one of the answers
fromour nodel, the red line, that red line is the nodel
results. It is a snapshot of blood nercury |evels at node
day 100. | could pick any day of the nodel. This happens
to be nodel day 100. That is the distribution in al
300, 00 wonmen in the nodel at nodel day 100, what their
bl ood nercury distributions | ooked |ike.

As you woul d expect, you can see, nunber one,
canned tuna consunption doesn't account for all the

met hyl mercury in the population but it accounts for a
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substantial fraction. It is consistent with consunption
patterns in the U S.

The second thing you can see, and this is
important, if you subtract one line fromanother, so if you
t ake background exposures that are represented by CDC s
data in that top line and you subtract out the canned tuna
line and you are basically saying let's | ook at what
happens if people don't eat canned tuna, you suddenly find
t he exposures are substantially | ower and you are getting a
much hi gher percentage of wonen who are in a safe zone
t hr oughout pregnancy. So, the bottomline is canned tuna
is a big driver of wonmen exceeding a safe dose during
pregnancy just because consumption is so very high,
especially at the tail end of the data.

[ SIide]

That is canned tuna. That is real good
consunption data. | want to point out a couple of other
exanpl es of particular wonen where we know their
consunption pattern in detail. First of all, FDA conducted
sonme focus groups in the fall of 2001 which are real
interesting reading if you are so inclined, but there are a
number of wonmen in these focus groups who tal ked about how
much fish they were eating or did eat during pregnancy.

One worman said in these focus groups, "when | had

my first son | had gestational diabetes and | was put on a
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very strict diet, and one of the things | could eat was a
can of tuna and two tabl espoonfuls of mayonnaise for |unch
every day, five days a week." She said, "so every day,
five days a week for lunch, for seven weeks of ny
pregnancy, so for seven weeks | am eating nore than they
recommend.” So, she ate tuna every day for seven weeks,
and that is perfectly consistent with some of the data that
is in the neasured dat abases.

A second woman said, "I was doing it, eating
canned tuna, because | was planning to get pregnant and as
part of the Atkins diet you can have stuff |ike that, fish
or chicken. So, | ate a bag of salad, a can of tuna. That
was ny lunch."” So, she was on a special high protein diet
and she was eating a |lot of canned tuna.

Let's | ook at what the databases tell us about
how consi stent those anecdotes are with real -world data.
Well, in CDC s NHANES 30-day recall seafood consunption
dat abase, there is a 29-year old woman who reported eating
30 servings of tuna over 30 days. She eats canned tuna
every single day. 1In the National Eating Trends database
two wonen, ages 22 and 24, reported eating 15 servings of
canned tuna over 14 days, about a can a day. A 23-year old
woman reported eating 14 servings of canned tuna over 14
days. So, there are people for whom canned tuna is a

staple. They are eating it every day for |unch or dinner.
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[ Slide]

| took one of these exanples and ran it through
the nodel. | |ooked at the focus group woman from
Cal verton, Maryland who said she ate a can of tuna every
day for seven weeks of pregnancy. She delivered early so
that was the end of her pregnancy, but during that seven-
week time, if you think of the Y axis as the percent chance
that she would go over a safe dose for this given tinme span
during her pregnancy, let's |ook at four weeks. For that
seven weeks of pregnancy there is about a 65, 70 percent
chance that she will go over the safe dose for well over
hal f of the rest of the duration of her pregnancy. So, she
has substantial chances that she is over the safe dose
t hrough al nost all of the remaining period of her
pregnancy. That is just seven weeks. So, for wonen who
really are eating a lot of tuna throughout their entire
pregnancy, they are getting into very high probability that
they are exceeding the reference dose through al nost all of
t heir pregnancy.

[ Slide]

The next thing | would point out is that this is
wonmen who happened to eat fish that Ben Rai nes tested from
the Gulf of Mexico. He tested a handful of fish. One was
an anber jack that was caught in the Gulf of Mexico and had

a mercury concentration of 1 ppm The other was a yellow
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fin tuna that had a concentration of 0.83 ppm of

met hyl mercury. These are averages based on nunber of
sanples. |If a woman ate that fish for four servings of
that fish at the begi nning of her pregnancy so she is only
eating four servings of fish only over four days--the tine
span during pregnancy is shown on the X axis and the
percent chance that she would be exposed to nethyl nercury
reference dose for that time span or longer is on the Y
axis. So, if we just |look at, say, one nonth she is going
over the reference dose for at |east a nonth of pregnancy.

We see for the yellow fin tuna there is a 60
percent chance she woul d be over the reference dose for at
| east a nonth. For the anber jack, she would be up to an
80 percent chance that she woul d be over the reference dose
for a full nonth of pregnancy.

So, you can see these fish with high
concentrations which are in the database--these fish are
out there, they are being sold in the marketplace, and a
very few servings of those fish will really drive a
substantial percent chance that a woman woul d go over a
safe limt for a long period of her pregnancy.

[ SIide]

Last, our recomendati ons to FDA--because FDA has
really such a |limted consuner advisory to pregnhant wonen,

a lot of states are taking up the slack and trying to give
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wonmen suppl enmental advice. There are at |east nine states
t hat advise wonen to |limt their tuna consunption, and I
think M chael Bender will talk about this in nore detail

| ater. Connecticut, for instance, you know, fresh tuna
once per nonth, canned tuna one to two neals a week;

W sconsin, one neal per week of canned tuna, one neal per
nmont h of fresh tuna; M chigan, one neal per week of canned
t una.

You know, FDA is advising wonen that they can
safely eat up to 12 oz of fish a week that includes canned
tuna and tuna steaks, and these states have said, wait a
m nute, that m ght not be safe. So, they have tried to
i ssue sone supplenmental advice to wonen to get the nessage
out about mercury in fish that FDA does not have in their
advi sory.

[ SIide]

This is a plot of onega-3 fatty acid content, a
rough estimate of onmega-3's in various kinds of fish versus
the mercury concentrations in those fish. The w de bars
are the onega-3 fatty acid content. The first point is
that fish vary pretty widely in their onega-3 content.
This is an average | evel based on USDA's nutrient database
for that group of fish that | show on the X axis. Herring,

sabl e fish, salnmon, very high in onmega-3's. Scallop and
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clams are on the other end of the graph, generally a | ot
| ower in omega-3's, and everything else is in between.

On top of that you see the dark bars. That is
average nethyl mercury concentration in those fish. It is
interesting to note that there doesn't seemto be nuch
correlation at all between onega-3 content and
nmet hyl mercury concentration. The good news in that is that
they are not nutually exclusive and it is possible to cone
up with a list of high onega-3 fish that are low in
met hyl mercury. One really great exanple of that is wild
Pacific salnon, which is the third fish over on the bottom
It is very high, on average, in onega-3 fatty acids and
very, very lowin nethylnmercury. So, that would be a great
fish according to the data that we have in-house for
pregnant wonmen to eat during pregnancy. They could safely
eat it and still get the nutrients that they need.

Let's al so juxtapose a couple of exanples of how
many of these fish FDA has tested. For herring, which has
f abul ously high onega-3'"s on average, FDA has eight
sanples. Wiitefish, high in onega-3's and you woul d want
to be able to recommend that to pregnant wonen and FDA has
tested two whitefish. They have tested two bl uefish; about
ten of sone of the species of sea bass, ten snapper, ten
perch. So, nethylmercury sanpling has not been sufficient,

to say the | east.
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[ SlIide]

FDA's summary, their own sunmary that is on their
web site--they released a summary of nethyl mercury
concentrations in seafood after they released their
consumer advisory, and it shows that their monitoring
program has major testing gaps. They focused their testing
really heavily on seafood that wonmen are advised not to
eat. For swordfish, for exanple, they have 598 sanpl es
listed; for shark, 394 sanples. | pointed out some of the
other fish that have prom sing sources of onega-3's for
wonmen, and there are only two tests for whitefish, tw for
bl uefish, eight for herring, ten for ocean perch, nine for
orange ruffy. In so many cases the nmercury concentrations
have not been adequately characterized that you coul d
actually be certain that wonen are getting good advice if
you recommended those fish for themto eat during
pregnancy.

[ Slide]

The bottomline, | just want to reiterate sone of
the things that Richard said. This is what we would |ike
to see FDA do. We would |like for FDA to adopt the NAS
recommendati ons for a safe | evel of exposure.

We woul d |ike FDA to conduct a one-tinme sanpling
program for the nost consuned fish species. For so many of

these fish there is not enough data to fully characterize
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mercury concentrations. W want FDA to do a major one-tine
sampl ing program of, say, the top 50 fish eaten in the U. S.
toreally get a grip on what is going on with the nmercury.

Third, we would |like FDA to conduct and nake
public a risk assessnment, to do a risk assessnent. W are
recomrendi ng a probabilistic exposure risk assessnent that
woul d allow FDA to get really good resolution at the tai
end of the data where wonen are consuming a lot of fish

Number four, we would also |like FDA to issue a
public health advisory that protects a very high percentage
of wonmen from mercury exposure that exceeds the NAS
recomrendati ons and that ensures wonen eat |ow nercury
fish, high onega-3's. As we saw in the canned tuna data,
about one percent of wonen are going over a safe dose under
model predictions for at |east three nonths of pregnancy
just from canned tuna consunption, and that really is what
i's happening based on all the data that we have put
together. Those exposures could be mtigated if FDA would
give the public, particularly wonen, conprehensive advice
on what fish to avoid during pregnancy and what fish they
shoul d eat during pregnancy that are high in onega-3 s and
low in nmercury.

That is all | have to say. So, is it question
time?

Questions of Clarification
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DR. MLLER Thank you. Comments? Dr. Nordgren?

DR. NORDGREN: | have two questions. The first
is how accurate do people estimte these 30-day recal
t hings are for actual fish consunption? The second
guestion is, is there any evidence out there--if fish are
i ke humans, there nmust be trenendous |levels in variation
in species so if you measure a shark in Cape Cod versus
sonmewhere el se, why aren't their levels fluctuating, and
why only one sanpling?

MS. HOULI HAN:  Why not nore sanpling? So, the
first question was how accurate is the 30-day recall file.
That is a question | don't have an exact answer to, but |
can tell you that it is the nmost conprehensive |ong-term
survey done by the governnent on safe food consunption
That is not the underlying data in the scenarios |
presented today. | used the National Eating Trends

dat abase, which records what you eat as you eat it for 8000

wonmen. It is a food diary that is kept for a two-week
period. It gave ne so nuch better resolution at the tail
end of the data that | used this for the canned tuna
scenarios. | think the 30-day recall file is generally

consistent with the NPD data though there is a substanti al
fraction of wonmen in that who are eating a | ot of seafood,

reporting eating a | ot of seafood.
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The second question was why not test nore. W
are sort of calling on FDA to do a big one-tinme sanpling
program because we think that would be a fabul ous start.
And, that is the kind of underlying data that you would
want FDA to have as they go through doing their own risk
assessnment and exposure analysis. There are many species
of fish that I was not able to include in nmy nodel because
there is just not enough data. So, for FDA really to take
a good initial conprehensive |look at this, they need to do
a conprehensive sanpling program | would advocate for
continuing to test for mercury, but | think a big one-tine
testing programof a |lot of sanples for the top fish is a
really good place to start.

DR. MLLER  Johanna?

DR. DWER: Do you nean actually do the mercury
anal yses in these various types of fish, or do you nmean
coll ect data that already exist in the literature and put
theminto some uniform database? Which is it? Are you
calling for the analytical work, or informatics work, or
bot h?

MS. HOULI HAN:  Bot h woul d be fabul ous because
there are a nunber of states who have tested sonme marine
speci es that maybe FDA doesn't have data for. But, you
know, FDA should conduct their own conprehensive sanpling

program at the sanme tine. It makes a | ot of sense for FDA
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to try to get together a conprehensive database of what has
been done to date as well for nmethylmercury testing in
seaf ood.

DR. M LLER: Dr. Russell?

DR. RUSSELL: Thanks for the very clear analysis
t hat you have given. Your analysis, of course, is based on
t he acceptance of the NAS guidelines, which was based
primarily on the Faroe Islands study. The other serious
scientific attenpt, it seens to ne, to arrive at a safe
| evel was the ATSDR study or analysis using as the |ead
study the Seychelles study, which came out with a | evel
that was 0.3 instead of 0.1 as being a safe level. Can you
expl ai n how you anal yzed or what you thought of that ATSDR
anal ysis and why you rejected it, or why it is being
rejected in favor of the NAS study? 1Is it because it is
nore conservative and you want to err on the safe side, or
are there sonme other reasons, scientific reasons?

MS. HOULI HAN:  You know, in the world of risk
assessnment or toxicity risk assessnment in particular, it is
pretty traditional when you are trying to protect public
health to | ook at the study that showed neasurable effects
at the lowest levels and to use that as a basis for public
health protection. | think that nakes a | ot of sense.

| nstead of choosing a study that showed a hi gher |evel, you
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want to do sonething that actually ensures a higher |evel
of protection.

No one is disputing, | think, that they are
credi bl e studies, the Seychelles, Faroe and all the other
studi es that have been conducted, but the idea behind risk
assessnment is to take the data as a whole, | ook at the nost
sensitive endpoint and apply that as the starting point for
your reference dose.

DR. RUSSELL: Just to carry that one step
further, | agree in general. Another question that | would
have for you is do you think that the Faroe Island study is
nore conparable to what happens in the U S., or do you
think the Seychelles study, with regard to dietary
patterns, is nore conparabl e?

MS. HOULI HAN: | think there are a | ot of wonen
in the US. who eat a | ot of seafood. | will say that. I
know t hat there were questions brought up during the
Nati onal Acadeny study of possible confounding with PCBs,
and those questions were addressed. It is not PCBs, it is
met hyl mercury that seens to be associated with the
neur odevel opnental decrenents. There are other studies as
wel | that show consunption patterns that closely resenble
ours where we don't have those sort of episodic spikes
where effects are seen in those consunption patterns as

wel | .
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| would al so say that when we are nodeling
met hyl mercury in blood we are not really reproducing the
spikes. In the nodel results that | showed, when you see a
spi ke in the nodel, that is not the true spike. | did
negl ect to point that out, that that is already the post-
di stributed mercury concentration.

DR. M LLER: Dr. Lee?

DR. LEE: Sonewhat as a followup, | admre your
conservative approach, erring on the safety of the wonen
and the children, but both the Faroe and the Seychelles
studi es were done in a double-blind fashion so you renpve
any investigator bias. But it seens to ne that in this
model i ng study that you did you selected data based on a
conservative outcone that you knew. So, sone of the nodel
vari abl es that you have picked, |ike the body wei ght and
t he bl ood volunme and elimnation, could have been
i nfluenced by the need to denponstrate the outcone.

MS. HOULI HAN:  You are saying that | chose
bi ol ogi ¢ paraneters that would drive up nercury exposures?

DR. LEE: No, |I am saying that you didn't choose
your paraneters in a double-blind or even in a single-blind
fashion. You were |ooking at data that would help
denonstrate the need for action.

MS. HOULI HAN: | chose the underlying biologic

paraneters that are in the nodel based on what is in the
M LLER REPORTI NG COMPANY, | NC
735 8th Street, S E
Washi ngton, D.C. 20003-2802
(202) 546-6666



S99

peer reviewed literature and | didn't cut anything out.
Say, for instance, elimnation rate constants and the
volume that is absorbed through the gut, those were taken
froma survey that Dr. Stern, from New Jersey, did where he
considered all the available data fromthe peer reviewed
literature and | don't think he purposely cut any data out
of his anal ysis.

DR. LEE: Okay, that was a review that Dr. Stern
di d?

MS. HOULI HAN: Right, a paper he published in
1997.

DR. LEE: So, is that all the available
information on that absorption?

MS. HOULI HAN:  Well, that is an issue that FDA
shoul d take up as they build their own npodel because there
have been data published subsequent to Dr. Stern's review
t hat shoul d al so be included in those kinds of
distributions. That is an inportant question.

DR. LEE: Okay, thanks.

DR. MLLER: Dr. Fischer?

DR. FISCHER: | would | guess have a comment t hat
your whol e presentation seened to indicate, at |east to ne,
that you knew what |evel of nmercury exposure was safe and
what | evel was unsafe and that, of course, was the EPA RfD.

Except, | think we all, from our discussions up to this
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poi nt, have heard other people say that they weren't
certain exactly what level is safe and what level is
unsaf e.

The fact is that we really don't know where the
safe level is at this point. Wat we have to work with is
a nunber that conmes froma risk assessnent procedure which
can be used for regulation. So, the term nology that is
used, safe versus unsafe, when used in the way you are
using it tells the public that they are being subjected to
a lot of risk that they believe is actual. But we know
there is a ot of uncertainty.

| just wish, for exanple, when you presented your
data from your nodel that you would have shown us, instead
of percent of wonmen above a certain regulatory |level, the
nmodel bl ood | evels of nethylnercury of these wonen, or hair
|l evel s so we could conpare with actual blood and hair
| evel s that have been seen, |ike the NHANES | evel s and
others. It would allow at | east nme, who | ooks at bl ood
| evel s and hair levels, a better picture of actually how
wel | your nodel is doing.

MS. HOULI HAN:  Well, you will see in your slides
that | did present a picture of the blood |evels, the
conposite nodel results fromall 300,000 wonen and conpared
themdirectly with CDC s background distribution. So, you

can | ook through your presentation slides and see exactly
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the distribution that the nodel predicted fromreal
consunpti on patterns.

| agree there will always be uncertainty in these
ki nds of problenms for what level is toxic to a particular
person, what is safe, what is not safe, is there a safe
| evel of exposure but in the end, when you are doing a risk
assessnent and trying to protect public health you have to
make deci sions. For instance, what percentage of the
popul ation are you trying to protect from what |evel of
exposure, and you have to make those decisions in order to
do the risk assessnent and protect public health. Whether
that is a bright line, a fuzzy line, a grey line, you know,
| don't know but right now there is not really a line; it
is just don't eat sharks or king mackerel or tile fish, and
that is not really doing it for keeping blood | evels down
to levels that the National Acadeny and the Environnental
Protection Agency say are protective of public health.

DR. FI SCHER: | understand perfectly the
deci si on-maki ng process. It is comunication that | am
tal king about. Whether it is scientific or not scientific,
it seems to me we should be honest and truthful about how
we are presenting the information to each other and to the
public. It is a matter of semantics | guess.

MR. WLES: W would be glad to provide the

commttee with blood |l evel distributions for any particul ar
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slide that was up here, if that is going to help clarify
matters in any way.

DR. FISCHER: Yes, | would like to see the bl ood
l evel s. Wonderful.

MS. HOULI HAN:  Yes, if you have a particular
thing you want to see besides what | showed here, which is
bl ood |l evels for a particular period of tinme, |I could show
you ot her periods of time or other scenarios if that is
interesting or useful.

DR. M LLER: Dr. MBride?

DR. MCBRIDE: | may be confused a little bit by
your nodel, but | understood you to say that you took into
account the initial methylmercury levels in these wonen
based on, | presune, a popul ation study.

MS. HOULI HAN:  Ri ght.

DR. MCBRI DE: And then you added to that what
woul d happen if they ate the top limt of fish.

MS. HOULI HAN:  Ri ght.

DR. MCBRIDE: Well, that doesn't take into
account that a good nunber of them are already eating that
or nore.

MS. HOULIHAN. Well, on any day in the U S. there
is a particular distribution of blood nmercury |evels that
is going on in the United States. So, the point when a

woman starts pregnancy falls sonmewhere in that
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distribution. She starts her pregnancy with one of those
concentrations, and that is what the nodel does. It

assi gns her one of those concentrations. Then, through
pregnancy she continues to eat fish. So, she is doing her
thing, eating fish as she normally woul d, and days
subsequent in her pregnancy she still falls sone place in
the U S. distribution.

So, there is no inconsistency between using a
measured set of popul ati on values as she begins pregnancy
with then continuing to | et her eat fish through pregnancy
because that is what people do. What is inportant is that
as the nodel runs and reproduces popul ati on-w de
statistics, those statistics remain consistent with what we
know about popul ati on-wi de bl ood nmercury | evels, and that
does happen when we check the nodel out. It is consistent
with what CDC nmeasures in the general popul ation.

DR. MCBRIDE: Then, do | m sunderstand to think
t hat during your nodeling the |levels would all have to be
hi gher ?

MS. HOULI HAN: No, they do not. Sone wonen drop
of f because they are eating low nmercury fish or few fish.

DR. MCBRI DE: Wonen's bl ood vol une goes up
consi derably in pregnancy, actually by a greater percent

than their weight. |Is that included in your nodel ?
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M5. HOULI HAN:  That is not included and I haven't
seen it in any assessnents that have been done to date.
The EPA doesn't consider it. | would have |iked to add
that to ny nodel but | had trouble finding studies that
woul d et ne quantify that.

DR. M LLER: O her comments or questions? Yes?

DR. ACHOLONU: During your presentation you
tal ked about the frequency in the consunption of tuna fish
for instance. You say that eating it very frequently, you
used the word, "drives up" the concentration of bl ood
mercury. You also tal ked about the absorption and
excretion of mercury. There are sone studies that say that
the half-life of nmercury in the human blood is 70 days.

MS. HOULI HAN:  Yes.

DR, ACHOLONU: And that you get a steady state or
equi |l i brium between absorption and excretion in about a
year if you are exposed to it every day. How does this
amel i orate your fear about the frequency of eating tuna
fish?

MS. HOULI HAN:  Well, it doesn't aneliorate ny
fear at all for wonmen who eat tuna really frequently. |If
they do eat fish frequently enough to reach what you would
call in the nodeling world a steady state, it is still a
| evel that is rmuch higher than the NAS and EPA

reconmendat i ons.
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DR. M LLER: Dr. MBride?

DR. MCBRI DE: How nmany ounces of tuna fish are in
a typical small can of tuna?

MS. HOULI HAN: That is a 6 oz can or 3 oz snual
can.

DR. MCBRI DE: Three? So, the wonen eating two
cans a week were eating 6 oz of tuna.

MS. HOULI HAN:  Right, and in this nodel run that
| showed that focused on canned tuna, it tends to danp out
the tails. It doesn't show as many wonen in the high ends
of risk because | fixed the nodel on a typical tuna
serving. The next step if | continued this work woul d be
to use actual measured distribution that includes wonen
eating lots and lots of tuna as well as small anounts of
t una.

DR. M LLER: Dr. Shannon?

DR. SHANNON:. If you could help nme understand one
i ssue that has conme up repeatedly over yesterday and today,
and that is establishing what nercury level in a wonan
woul d lead to unsafe concentrations in the fetus. | think
we have been |l ooking primarily at a blood level of 5.8 ug/L
in a woman, assumi ng that that would correspond to a cord
bl ood nercury of 5.8 ug/L. If the concentration of nercury
in a fetus is 50 percent higher than the blood nercury in a

woman, and | have heard many others say it is credible that
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the cord bl ood | evel would be higher, then | guess |

al ready know the answer but that would nmean that you really
shoul d be | ooking at a | ower blood nercury in a wonman t hat
is potentially hazardous. So, nmy question to you is have
you | ooked at your nodel at that |ower |evel of bl ood
mercury in order to kind of explore what that means in
terns of inpact?

MS. HOULI HAN:  No, but that is a great idea.
mean, it would obviously--well, I don't want to say it
woul d drive the nunbers up. Yes, it would make the risks
hi gher .

DR. M LLER: Dr. Nordgren?

DR. NORDGREN. Wbuld it be appropriate to ask Dr.
Lockwood a question at this point?

DR. MLLER: It would.

DR. NORDGREN: Dr. Lockwood, a very sinple
guestion, are there good studies studying |evels of
met hyl mercury that you are aware of in pregnant wonen that
changes? Are there any good studies that docunent what
happens to nmethylmercury | evels during pregnancy?

DR. M LLER: Dr. Lockwood, could you use one of
t he m crophones, please?

DR. LOCKWOOD: It is a great question. In fact,
| was thinking two things froma basic toxicol ogy

perspective. The first is fromthe fetus' perspective,
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does a given |level of nercury have the sane effect at given
gestational ages? You would assunme that a first trinester
exposure woul d potentially have a nore toxic effect than an
exposure later in gestation. W don't have the data to
nodel that. | don't think they exist anywhere but if
anyone has it, | would be interested in know ng that.

The second is that, as with many drugs and nmany
substances, the volume of distribution of the drug in a
woman' s body changes across gestation. Metabolismin the
liver, not that that is necessarily relevant to this
particul ar exposure, changes and the entire netabolismof a
woman changes, and it may alter either favorably or
unfavorably the build-up of nercury.

So, it is a great question and it is another
reason for the NICHD to have an RFA to address all these
i ssues. But the answer from a theoretical perspective is,
yes, it probably does. | don't know. | don't know the
answer but it probably does.

DR. NORDGREN: But you are not aware of a study
t hat has docunented that?

DR. LOCKWOOD: No.

DR. M LLER: Any other comments? Go ahead.

MR. WLES: | just want to say one thing. These
are all great questions and | just want to rem nd the

commttee that we are not expecting anyone to just adopt
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this nodel. VWhat we want is for FDA to go and do this on
their own and, through an open and transparent process,
address these questions. But let's do it. Let's use our
nodel , the seafood industry nodel or whatever. W need to
nmove forward with a real exposure assessnent that gets at
t hese questions because it is clear that something is going
on at the high end of the curve here, and whether it is
40, 000, 100,000 or 60,000, whatever the nunber is, we think
it is clearly greater than zero and it needs to be
addressed, and we think this is the general way that it
needs to be done.

What we are basically saying is that the FDA
needs to go ahead and do it, not necessarily per se our
results, our nodel or the seafood industry nodel or
whatever. So, | just wanted to clarify that.

DR. MLLER Just as a matter of scientific
interest, and you can't stop scientists from being
scientists, when you | ooked at your nodel there is a
difference in the increase in risk dependi ng on how far
above the RfD the blood concentrations are or exposure.

M5. HOULIHAN. In these simulations | didn't pull
out results for particularly high values so it didn't
di sti ngui sh.

DR. M LLER: But can your particular nodel give

you a distribution?
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MS. HOULI HAN:  Absolutely, yes, to get statistics
on even higher |evels of exposure.

DR. MLLER: O even |lower |evels.

MS. HOULI HAN: O | ower |evels.

DR. M LLER: How many of those over the RfD are
within ten percent of the RfD?

MS. HOULI HAN: Right, that can all be done if you
guys would find that useful.

DR. MLLER: Thank you. |If there are no other
questions, thank you very nmuch. Qur next speaker is the
| ong awaited Dr. Henry Anderson.

W sconsi n Advi sory

DR. ANDERSON: | ama fairly late edition to the
agenda here and | didn't really have the charge questions
that you had or a clear idea of what you wanted to hear so
| amgoing to give you a smattering of a little bit of
everything as it relates specifically to W sconsin.

[ Slide]

| will begin with a little bit of our history as
it relates to nmercury; how our advisories for sport fish
have gone over tine; and then give you sone of the
information from what we consider to be a conprehensive
type of program not just devel opment or issuing of advice.

[ SIide]

M LLER REPORTI NG COVPANY, | NC
735 8th Street, S.E.

Washi ngton, D.C. 20003-2802
(202) 546-6666



S99

Just to give you a sense of Wsconsin, while we
are not the size of Alaska, we do have 40,000 m | es of
rivers and 15,000 | akes, all of which are teem ng with
fish, filled wth tourists who want to harvest those fish

[ Slide]

We, of course, have a history of point source
pollution. W are also part of the industrial M dwest.
Thi s happens to be the Fox River with one of the | argest
PCB sources at the tinme, in 1973. W also have nercury
poi nt sources as well. | amgoing to talk not about point
source issues, but you have to keep in mnd that when we
deal with localized fish, if they are not pelagic species
t hat nove around a | ot you have to pay attention to where
the fish came from the question of the sharks, or
whatever. |If you have a ground fish which lives in a given
area and that happens to be where toxic waste has been
dunped for a |long period of tine, those fish will be
different than other fish.

[ Slide]

From a public health perspective, over the years
we have al ways advised that fish is good to eat. You nay
recall people saying fishis "brain food." It is also good
for the heart and, kind of the Hobson's choice, it comes
with toxic chem cals, as was nentioned earlier. Hobson's

choice, if you renmenber your literature, was a buggy renter
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i n Engl and who said when you want a horse for your buggy,
you can either have the horse nearest the door or no horse
at all. So, basically it is not a choice. You take the
horse. It was always kind of thought, well, the choice is
you eat fish and you take the mercury or you don't eat
fish. Inreality, the nessage we have been trying to give
is that that is not true.

[ Slide]

This is back in 1970 is when the nmercury was
first begun to be identified in the Mdwest. This is from
the W sconsin Conservation Bulletin.

[ SIide]

Here, in 1971, is one of the early publications
poi nti ng out where sanpling of fish was going on and
warning areas. This was the scientists issuing advice or
fish consunption warning concerns.

[ SIide]

It wasn't until 1975 that Wsconsin issued their
first advisory. What was done in the early years was to
use the FDA market fish as a reference.

[ SIide]

Basi cal ly, our target audience from 1975-86 was
to provide the angler a qualitative conparison to market
fish. People wanted to know how does this conpare to the

fish I can buy in the store. So, we were able to say,
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well, this fish is better than the guidelines by FDA and in
W sconsin we were not giving advice on how nuch is safe, or
how nmuch fish can | eat. W were not risk based; it was
strictly conparative--if you eat this fish you get four
times as nuch as this basically, not comrenting on the
extent of the hazard.

Key messages, again, were to eat fish, avoid the
nmost highly contam nated fish, target where you fished and
t he species, and then kind of commopn sense, easily
remenbered, small fish, younger fish, |ower on the food
chain are likely to have the |east contam nants. O,
peopl e woul d al ways point out, "but where that battery
manuf act urer di scharged, those fish we can wing the
mercury out of." So, there are always |ocalized sites and
there will always be a need for specialized advice in |ocal
areas but, in general, commopn sense, good advice that
peopl e can renenber is this type of advice and nobst states
have been issuing this for many years.

[ SIide]

Back in about 1986--1 didn't go through all ny
old files because | couldn't get them back fromthe
hi storical society in tine, but early on what changed many
of the states was FDA acknow edging that tol erance |evels
may not be appropriate for consunmers who regul arly eat

| ocally caught fish; also the issue of cost benefit com ng
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into it, and so states were left with, well, we need to do
sonet hi ng on our own and. At that tinme, being the last in
the Great Lake States, Wsconsin deci ded what people really
want and what we are being asked for is not which are the
worst fish but how much can | eat. So, we got into the

ri sk assessnent business of trying to issue advice on how
much fish people could eat. Again, the issue of safety is
always a hot item W tried to avoid the issue of safety.

[ SIide]

So, what we canme up with at the tinme was working
with our border states. One of the common things you wll
find in issuing advisories is if you have a cacophony of
voi ces, as we do at the national |evel which is partly why
you are here, the public tends to say, "well, they can't
agree, why should | pay any attention to this advice at
all?" So, one of the things that we have done--there are
portions of the Great Lakes where, if you are on one side
of the boat you are in Mchigan, if you are on the other
side of the boat you are in Illinois, and the other
W sconsin, and if we all have different advice, it is the
same fish and you just fish on the side that has the advice
you want to follow. Obviously, that is not at all an
appropriate thing but it was pointed out to us why don't

you have the sanme advice on mercury? We share considerable
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water with Mnnesota so a |ot of these advisories were done
to have sonme uniformty at |east on border waters.

This is just early on when we went to the
assessnent, we separated the advice for pregnant wonen and
children, but predom nantly pregnant wonmen, fromthe rest
of the population. This just goes through the advisory as
it was done earlier. By the year 2000, we had 1200 water
segnents that we had tested, and for 340 of those we had
sone type of nercury advisory on

[ SIide]

Then, along came the EPA reference dose and we
began | ooking at how would that fit with our current
process and this just gives you what we cane up with. W
also felt, again talking with many of the other states,
that it did nake sonme sense. There was the strongest
evi dence for a sensitive population. You notice we aren't
sayi ng wonen and children because there nay be nore
sensitive populations than just them Those are the ones
the scientists have focused on.

The general population is another group, again
recogni zing that the reference dose is supposed to
accommodat e all individuals, and nmuch of the uncertainty
was related to adult effects fromthe different studies.
Two of them showed cardi ovascul ar effects at |evels

actually |l ower than for the growth and devel opnent issues
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for the fetus, and 0.05 fit with our previous advice of
where we would put an unlimted consunption |evel, from
there up to 0.22 is about the one neal per week |evel.
Then up to 1. W really didn't want to be issuing advice
or recommendi ng eating fish that were over the FDA

tol erance so we have sort of drawn the line at 1, as you
can see, in the general population. You can do with one
meal a nonth up to 2.81 ppmin the fish tissue. W felt
that we would rather keep it at a | ower |evel and be

consi stent at |least on the end with the compn sense of,

"well, if it is safe to buy it in the store it ought to be
safe for me to eat.” Conversely, "if | can't buy it in the
store there nust be something wong with it." Therefore,

it was fairly well accepted to keep the 2 on the top end
but issue advice separately below that point.

[ Slide]

When you | ook at that slide and you | ook at our
fish tissue sanples, basically we have very few fish that
are below 0.05. So, going to nultiple advice |evels we
really felt we needed to take a | ook at a nore general
guideline. We were also hearing fromthe public and sone
of our survey work that, in fact, we had gotten a very
smal | segment of the popul ation. When they catch a fish,
do they note the tine of the noon, the size of the fish,

where they caught it, time of day, |ook what was in its
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stomach? They have a | og going back over all the years.
Those people who are very data oriented, they wanted to
know exactly how many i nches, the size of the fish, the

| ocation of the fish for an advisory, and when you have
1200 bodies of water that gets you a pretty good sized book
and nost people just couldn't renmenber the advisory. It
was scientifically consistent with risk nunbers but made
for

very confusing type of advice.

So, what we decided to do is step back, go back
to a somewhat nore qualitative approach and | ook at where
do the various fish species fall, and try to cone up with
sone general guidelines for nost inland waters. There were
sone specific hot spot areas, which now comes down to 92,
where the data shows that we needed nobre stringent advice.
But, again, when you are |ooking at 15,000 different | akes,
to have a list of 92 it fits on the back of a single page.

[ Slide]

So, what we ended up with is not exactly using
the FDA. Keeping in mnd that we had an advisory, yes, it
has to have a science base but it doesn't have to be a
strict regulatory application of a number. So, for wonen
of chil dbearing age and children we went with one neal a
week for pan fish, including bluegill and sunfish, and

these are what the vast mpjority of the popul ation catch.
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It happened to be trout unlimted, so you see the fly
fishing rod here. That is something that a |ot of people
use when we are trying to encourage that as a sport,
especially for wonen.

[ Slide]

Chi | dbeari ng age wonen could eat, in addition to
t he one neal a week, one neal per nonth of ganme speci es,
which is walleye, northern pike and the bass species,
catfish. Some m ght argue that a sucker isn't a gane
species but the size of the suckers in Wsconsin--

[ Laught er]

--1 amjust kidding. Actually, thereis a fairly
substantial netting season for white suckers. For the
others, unlimted anounts of pan fish. [If you |ook at our
creel census, this is the class of fish that are | ow on the
chain, they are in every lake and it is sonething that just
about everybody can catch; you don't even have to have a
boat. So, this is our nunber one consumabl e sport fish.

[ Slide]

For those not covered by the wonen of
chil dbearing and kids, they went to one neal a week for
gane fish.

[ Slide]

And, what we found when we started to | ook at

mercury, and I will give you a little of our survey data on
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that and that is what you have been hearing and is perhaps
one of the reasons the group is here is, as we began to
| ook at mercury and fish consunption, unlike our other
advi sories for PCBs and dioxin, PCBs are not a serious or
significant contam nant in nost commercial species where
mercury is quite conparable to nmuch of our sport fish. So
what people wanted to know is, well, how does this conpare
to fish I buy in the store? If |I don't eat walleye and |
go and buy Canadi an wal |l eye, or I go and buy cod, or tile
fish fromthe store, is that better or am| getting nore?

So, we really felt we needed to nobve into having
a conmbi ned advisory. Up to this point we had al ways
segregated the commercial fish which are under a regul atory
approach fromthe sport fish which was a strict advisory.
| guess because sal non is anpbngst the nost commonly eaten
we included that, but you can see it is basically a very
| ow |l evel fish conpared to sone of the others. You can
read here basically what we are saying. So, this is a
little segment that is in our advisory, telling people a
little bit about it.

[ SIide]

One of the things that we are noving towards in
W sconsin and other states as well--the |ast slide showed
you the commercial fish and then you have the sport fish

advi sory and people want to know, well, how do |I conbine
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t hese? How does this fit with that one? So, this is from
our wonen and children's guide to eating fish from

W sconsin including sport and commercial. Here we kind of
lay it out since white tuna is one of the npbst common fish
eaten and nost commonly people will ask, "well, what if |
eat tuna too?" So, we have one neal a week of tuna, a 6 oz
can being one neal. Then, in addition to that, you could
have anot her neal of a sports species or other commerci al
fish that you would buy or eat in a restaurant. Then, in
addition to that, one neal a nonth of the sports species
and then we list the FDA's "do not eat fish."

Where we are intending to go is to, hopefully,
get sonme additional data, and we may want to add sone of
the commercial fish into the one neal per nonth category so
t hat people will understand how it conpares to their sport-
caught fish

DR. MLLER  You have five nore m nutes.

DR. ANDERSON: Okay.

[ SIide]

| amgoing to go quickly here. This is also in
the wonen's guide, some pictures and then you will see the
little red, yellow and green spots there by the |evel of
contam nation of the fish.

[ SIide]
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| just want to say that really the advisory
program at the state level is a joint activity between the
environment al agencies and the state agencies. Typically,
the nonitoring is done by those individuals in the
environnent; the health side deals with human nonitoring.
| am going to show you a little data from sone of our other
grant-funded activities.

[ Slide]

Just to give you a sense of what we do in
W sconsin, our average sanple is about 800 fish per year.
You can conpare that to what the commercial fish nonitoring
programis. You can see we have a |lot of data for a | ot of
different species and a lot of sites in the state, roughly
2600 sanples in our database.

[ SIide]

One of the things we found is that if you are a
sport fish consumer, on average you will eat about a third
or nore total fish than the rest of the population. So,
there is a reason why you like to fish, you like to eat the
fish and, if you are successful, you may have nore sport
fish in your diet; if you are | ess successful you may still
be eating a | ot, supplenenting with fish fromthe store.

[ SlIide]

For our one survey on nercury, we did a 12-state

survey. It is a joint project between M ne and Wsconsin.
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[ Slide]

Very quickly, what we did was we asked how nuch
fish they ate and here you can see what nobst surveys find,
about 87 percent of people eat fish every year; 13 percent
don't eat any fish. So, fish is pretty big. You can see
3000 wonen we surveyed had reported eating sport fish, but
the vast majority of the fish eaten was fish fillets and
t una.

[ Slide]

This jut shows the neal per year. Again, fish
and tuna is the predom nant nunber. The average of sport
fish, of course, is four. if you say, well, 25 percent of
the people are eating that, you multiply that by 4. |If you
are a sport fish eater, you are eating like 16 neals a
year.

[ Slide]

This just shows you there are differences by
state. The red dots are pretty even between the states but
you can see sport fishing consunption varies froma | ow of
10 percent to a little over 40 percent in the group.

[ Slide]

We asked them what do they know about mercury.
They did real well on recognizing the hazards, that it
harms a devel oping child. So, we thought, gee, they have

pretty good information.
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[ Slide]

VWhere we fell down is that we have been too
successful with our PCB |ong-termlipophilic chem cal
advi sories saying renove the fat, get rid of the skin and
you will reduce your exposure by 50 percent. So, the wonen
said where do you find nmercury? 1In the fat? Wong. \Were
do you find it? You find it in the nuscle. So, if they
t hought they were protecting thenselves frommercury by
renoving the fat and skin, it is a m sperception.

[ Slide]

This is no news to nost of you but, again, where
do people get their information? You can see that
governnment is right down at about eight percent. In fact,
we haven't gotten nuch information out to physicians as
they are a little |lower than governnent. So, we have a
long way to go. If you think what you are doing here is
going to reach people, you are going to have to have a
pretty aggressive program

[ Slide]

This just shows advisory awareness. W chose
states that all had advisories, different types of
advi sories, but here you can see we really are not doing
too well getting the wonen to even know their state had an
advi sory. Every state had an advisory. Fortunately,

W sconsin and Mai ne were | eading the charge and had the
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nmoney to put nore information out. Arkansas al so had a new
initiative, and M nnesota. W were on the top end of the
list but you can see states on the | ower end have a pretty
random chance that the wonmen--they may have been trying to
pl ease us by saying, "oh, yes, | know we have an advisory."

[ SlIide]

We asked for wonen to volunteer to send in hair
for analysis. Over 80 percent said yes. Wen they got the
packet of what they needed to send in, participation fell
off but actually it was fairly representative. This just
gi ves you the distribution of the hair nercury levels. The
hi ghest we had was 4. 6.

[ Slide]

When we | ooked at what they ate and what their
hair nmercury levels were, this is just how nuch they ate
not | ooking at interactions here, the best predictor of
their hair mercury level was total fish consunption.
Interestingly, shellfish came up second. That should be
tuna and other fish fillets; sport fish and then the state
advi sory sport fish that specifically were covered by the
state as either "do not eat" or a severe |limtation and
there wasn't nmuch of that fish being eaten but, again, you
can see it was significantly correlated but not as strong

as total fish consunption. So, you can see why we need to
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include all fish if we are giving advice and not just focus
on the last two col ums.

[ Slide]

| amreluctant to do this because the strength of
the NHANES is far superior to our methodol ogy, but
everybody wants to know how does our distribution conpare
to the national average. You can see our sanmple falls
pretty much within their confidence limts within the
vari ous percentages.

[ SIide]

Qur recomendations are we really need to have
nore information on commercial fish nmonitoring, and it
needs to be not designed froma regul atory standpoi nt but
from an advi sory standpoint. Can we place fish into
various groups? We need to increase human bi ononitoring.
The RFDis in mcrogranms per kil ogram per day, and how do
we then convert that back to humans? Well, it started from
a bench mark of 12 ppmin hair. So, we converted to human
data into a m crograns per kilogram per day data and then
we convert it back if people want to know levels in hair
and blood. It is relatively inexpensive. It is a test
t hat can be done and we need nore actual, real-world
measurenent data for targeted popul ati ons.

We need to do nore health research. The adult

popul ati on has been | eft out of this. W have focused al
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these | arge studies on kids. W do know that nmercury is
likely to have adult effects. W have adult data. Those
of us who have split advisories, we use the adult data from
the Iragi study, if you renmenmber back in the '70's. That
is about the only hunan data where you can do net hyl nercury
dose response information on health effects, and that is
pretty poor. So, we need to have better data to address

t he predom nant popul ati on which is noon-pregnant, non-

ki ds.

[ SIide]

Lastly, what we need is state-specific integrated
sport and commercial advice. Wiile it is helpful to have
FDA give advice and do neasurenent, | would say right now
those states that are issuing nercury advisories are
recogni zing that we have to have integrated advice. The
best place to issue that integrated advice is at the state
|l evel. So, we need to have greater integration and
coordi nati on between federal and state agencies. Again,
the key thing is to get, whether it is negotiated or
ot herwi se, uniform consunption advice. It has to be able
to include site specific information that states have; fish
that don't nove around; fish that are different. But for
fish that are in the commercial market, we need to have
those so that we can add those into our conparative

dat abase.
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Anot her issue that needs to be | ooked at speci al
circunstances. They may support a need for reduced margin
of safety. In other words, the RfD has built into it an
uncertainty factor of ten to accommodate adults as well as
ot her potential health effects but, again, in special
circunstances it may be an appropriate public health
activity to accommmodate a slightly | ower, say a factor of
five, in that process because of the |ocal circunstances.

Again, the goal is to eat the same anobunt of fish
you al ways ate but select fish that are low in nercury.
That is the advice and information in Wsconsin we started
with inthe '70's. W are now back to focusing nore on
that and |l ess on the risk assessnent.

[ SIide]

This is what we have distributed to all our
physi ci ans. W decided that rather than to going with a
detail ed advisory, our public relations people said go with
a two-stage nessage. G ve them sonething that they |ike.
It is a poster. This is also on cups. W have sippy cups
for nmonms. We have growth charts. W have refrigerator
magnets. They are all saying here is where you call. Get
theminterested and they call and they can get the
additional information. So, nobst states that had | ow
budgets could only go with putting a little advice out to

the angler in the fish advisory or in the fish regul ations,
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and we found that nostly the guys who were fishing, they
brought the fish home and said "cook it,"” and the

i nformation never got transferred over. So, we are now
targeting specific information to specific popul ati ons.

[ Slide]

Again, "come to Wsconsin and fish." These are
not fish you are going to eat but these are fish you are
going to get--

[ Laught er]

These you put on the wall.

DR. MLLER: Are you about finished?

DR. ANDERSON: | am done; that is it.

Questions of Clarification

DR. MLLER  Thank you. | was wondering if there
were any nore advertisenents that you had!

[ Laught er]

DR. NORDGREN: | would be interested in the
variation you did have within species and different sites.
We don't need a | ong expose but, obviously, there are
variations at various sites within the sanme species in
W sconsi n.

DR. ANDERSON: In general, the range is about an
order of magnitude, maybe 20. We no | onger have many fish
over 2. Now, the fish that are over 2 | would say are

trophy fish and nobody is catching enough of those to eat
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enough of them There are sone, |ike the big nuskies, that
can get old and will have higher |evels but nost of the
fish fall into the 0.2, 0.161 to 0.5 range. The 92 | akes
that are over that average over 0.5, |akes and river
stretches, and those are the ones that we have nore
restrictive advice on. So, the fish are pretty tightly
bunched. | would say nmuch nore bunched than they are on
the commerci al side.

DR. MLLER Dr. Dwyer?

DR. DWER: Just two things. | really like the
integration of the nessage on the sports fishing and the
commercial together for the consumer. | thought that is
really great. But just carrying it a little further,
remenbering ny own time in Wsconsin and seei ng peopl e
fishing, have you ever thought of incorporating al cohol use
advi ce? Sorry!

[ Laught er]

DR. ANDERSON: There is lots of public health
advice. | amhere, talking fish today. W have a big
al cohol program One of the nost effective tools for
al cohol regulation on the |ake is wardens, and you nmay no
| onger drink and drive. Driving includes boats. So, if
you happen to be stopped throwi ng a beer can over, that is
a $250 fine for the can. |If you happen to be over the

drunk driving limt, you | ose your boat as well. So, that
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doesn't necessarily stop anything but it is a fairly
power ful incentive to pay attention.

DR. M LLER: Dr. Aposhian?

DR. APOSHI AN: | was interested in your asking
peopl e, or wonen | guess, where did you | earn about
met hyl mercury in fish. Also, | could read your advisories
very well. | want to conplinent you on that. Why doesn't
the State do anything about distributing the advisory to
pregnant wonen, |ike making copies and putting themin
obstetricians offices?

DR. ANDERSON: Well, we have done that. Thank
you for rem nding mne.

DR. APOCSHI AN: Because one of our problens is,
and | think the conmttee agrees, trying to get this

information to pregnant wonen and wonen of chil dbearing

age.

DR. ANDERSON: This is our little wonmen's guide
to eating fish in Wsconsin. | wll hand it around. That
has gone out. The second to the last little poster there

was specifically distributed to all physicians' offices.
We try to encourage themto have a kind of a public health
di spl ay where they have vaccination informtion and STDs,
along with now a poster and the fish advisory.

Qur major enphasis right nowis with the WC

program Forty percent of the pregnancies in Wsconsin go
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t hrough the USDA W C program That is a dietary program
and they have all of the materials as well, as | say, the
refrigerator magnets, T-shirts, sippy cups and things like
that. So, we are now in the process of another survey in
the field to find out if we have rai sed the awareness, as
is Maine with a little different program just to see

whet her we can do that. W are trying to get nore
information out and get it distributed to the individuals
t hat need to know.

DR. APOSHI AN May | ask one nore question? |
know W sconsi n has al ways been a very progressive State and
certainly many of us admire both the health and educati onal
benefits of living in Wsconsin. | aminpressed that you
have done so much with sport fish. Does your State do
anyt hi ng about anal yzing commerci al seafood? Does it
anal yze cans of tuna fish for exanple? O, do you fee
that is not within your jurisdiction?

DR. ANDERSON: At this point in tinme we have not

done it. Al of the targeted comrercial fish is for

regul atory purposes. | think we have a few comerci al
fishermen still in the State. So, our departnment of
agriculture will nmonitor the whitefish, the snoked chubs,

but largely they are targeted, as you saw the FDA program
on fish that they may need to take out of the nmarketpl ace.

So, at this point we are not doing comercial. If we have
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to, we wll nove into doing that but right now the dollars
for the screening progranms come fromthe |licenses that
anglers pay. They don't really want us to use that for

ot her food safety issues.

DR. APCSHI AN. If | understand it correctly then
you take the advice the FDA gives you on commercial fish
brought into the State of Wsconsin

DR. ANDERSON: Yes, they are the regul ators of
comrercial interstate transport.

DR. APOSHI AN: So, it is the FDA and not the
Departnment of Agriculture? It is the FDA that you depend
on?

DR. ANDERSON: | believe the State may inpl enent,
but the regulatory underpinning is our FDA.

DR. APOCSHI AN:  Thank you.

MS. HALLORAN: In preparing this very good
brochure, did you look into PCB levels in fish and consi der
t henf

DR. ANDERSON: W al so have PCB i nformation but
this was specifically focused on the nmercury issue. You
know, we have been beating on PCBs a |lot |onger. Most of
the mercury fish are not high PCB fish. Mercury is an
inland | ake problem PCBs are a Great Lake problemright
now, except for a few areas with paper mlls on the river.

But we are trying to integrate the general advice. Sone of
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the fish get in different places because of PCBs, sone are
t here because of nmercury. W take whichever is the npst
conservative advice even though we are not sure that the
two have the sane node of action for the advice. So, we
are trying to conmbine it.

MS. HALLORAN: So, in terms of the fish you are
recommendi ng, those are all okay in terns of PCBs?

DR. ANDERSON: These would all be consistent. |If
you used PCBs for the advisory, they would be consistent
with it. Mercury happens to drive these. All the pan fish
are very, very low in pesticides.

DR. MLLER Dr. Fischer?

DR. FI SCHER: Henry, could you tell us a little
bit about the human nonitoring effort that Wsconsin is
doing or planning? | think you nmentioned that, didn't you?

DR. ANDERSON: Yes, we have several projects
under way. The one | tal ked about is the 12-state survey.
We al so have an indicator project that is being inplenented
in WC clinics along the G eat Lakes to give dietary
hi stories of fish consunption, hair sanples and to a | esser
degree al so |l ook at some PCBs so we can | ook at an age-
specific group over tinme because if the |levels are down we
don't know if they are down because of follow ng the
advi sory or because the levels are lower in the fish. So,

we are trying to tease that out in this popul ation.
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DR. FI SCHER: These are done in the research node
as opposed to surveillance?

DR. ANDERSON: These are done under a public
health surveillance node because it is part of our advisory
information. It is being inplemented under our statutory
authority to nonitor the general population, just as we do
| ead poi soni ng.

DR. M LLER: Dr. Scherer?

DR. SCHERER: | was just wondering. In your
little brochure here you have swordfish and shark marked as
"do not eat." Then, over on the other side you have
northern pi ke and wall eye that are also high but no
i ndi cation of concern. In looking at it, that seens
i nconsistent froma consumer point of view

DR. ANDERSON: Well, if you look at the first
thing, the tear-off, all of those fish are in the one neal
a nonth. Those are the ganme fish.

DR. SCHERER: Ckay, but the inconsistency is that
they are also indicated as high, and are red in the chart,
as are the two that say "do not eat."”

DR. ANDERSON: The "do not eat" have Xs through
them You don't know how |long it took and, you know, we
worked with Maine and they use a thernonmeter, and our
t hernonmet er people were upset that we are using a

thernmonmeter to give how high it is.
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[ Laught er]

Then it had to be quantitatively simlar. This
one, even though it doesn't say it, nust be 0.1 and that
must be 0.6. There are so many ways you can do it. Again,
what we did with this is take it out to wonen at the WC
clinic and ask if this makes sense to them How woul d you
interpret it? |If they were confortable with it, even if
our science folks were a little mffed, we went with the
peopl e whom we wanted to reach

DR. MLLER. Oher questions? Dr. Fuller?

DR. FULLER: | just want to clarify and follow up
on a question because | don't recall fromyour talk, were
t he concentrations in the pike and wall eye conparable to
the concentrations that are X' d out, the swordfish and the
shar k?

DR. ANDERSON: No, they are | ower.

DR. FULLER: Thank you.

DR. ANDERSON: On average. Wat we tried to do
is look at what are people actually catching, and if there
is a fish there that you shouldn't eat but nobody has
caught one, you know, why issue advice to not eat it? That
is sort of the way we went. So, the two that | showed at
the end, they are "do not eat" not because of the nmercury
but because of the PCBs, but they are nice fish.

DR. M LLER: Dr. Lee?
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DR. LEE: There seens to be somewhat of a
tradition in Wsconsin to eat fish on Friday. | was just
wondering have there been any attenpts to getting this kind
of information to point of consunption, particularly in
restaurants, and do we have any wild guess as to how rnuch
exposure m ght come fromrestaurant fish in Wsconsin?

DR. ANDERSON: No. Restaurant, we call that
commercial fish. When we ask people, "so what kind of fish
did you eat?" Mst people don't know. They woul d be able
to say it was a shellfish or shrinp or it was a fish, and
it was a white fish or it m ght have been a darker color
They typically know sal non because sal nmon is pink. They
know trout because they come with a head on them

[ Laught er]

But other than that, you have a standard fish in
the restaurant, and you don't know what it is or where it
cane fromso we just count those as fish neals. W tried
t hat and nobody knew.

DR. MLLER: O her questions? Dr. Dwer?

DR. DWER: | was just wondering, | know we have
a lutifisk expert over there but where does that fall?

DR. ANDERSON: \Where does what fall? Lutifisk?
Lutifisk is low, high in sodium-

DR. MLLER Low in taste.

DR. ANDERSON: H gh pH.
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DR. MLLER: | was tenpted to indicate that at
| east your people seemto know what a fish is!

[ Laught er]

DR. ANDERSON: We don't have to deal with a
dol phin fish versus a dol phin and those ki nds of things.

DR. M LLER: And tuna fish! Al right, thank
you. We are going to take a break and be back at 3:15.

[Brief recess]

DR. MLLER A couple of things before we begin
t he afternoon session. | would appreciate it if anybody
who has an active cell phone, if they would put it on
silent, vibration or whatever. When it rings it tends to
interrupt the discussion. The second thing is for Dr.
Aposhi an.

DR. APOSHI AN: This norning Kate tal ked to you
about the work of the NHANES. She brought today a group of
papers that she thought the commttee would |ike that,
hopeful |y, have been distributed to you by the FDA staff,
dealing with possible relationship of nmercury |evels and
coronary heart di sease and ot her cardiovascul ar probl ens
t hat have appeared in peer reviewed journals and she
t hought m ght be of interest to you.

DR. M LLER: And we can consider that as part of
the EPA presentation. Qur first speaker this afternoon is

M. M chael Bender, fromthe Mercury Policy Project. He
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w Il talk about nercury contam nated seafood state
advi sori es and other protective steps.
The Mercury Policy Project

MR. BENDER: Thank you, M. Chair. Good

afternoon. Before beginning, | would like to, first of
all, express ny appreciation to M. Joseph Levitt for
inviting me here today. | didn't realize that | was going

to be presenting at this neeting until just very recently,
and so | apol ogi ze for maybe not being so well versed in ny
homewor k assi gnnent .

DR. M LLER: Excuse nme, could you adjust the
m crophone so you can talk right into it?

MR. BENDER: OF course. Again, | apologize for
not maybe being as prepared as | could. | did the best
that | could under the circunstances.

| am pl eased to announce that we recently got a
bill out of the U S. Senate Environment and Public Works
Comm ttee that will ban the sale of mercury fever
thernonmeters. There are ten states nationally that have
done this and everyone el se went on vacation. It is sort
of like you are in a |ine and everybody el se steps back and
you realize you have been volunteered. So, | spent a
nunmber of days having to deal with that situation, but it

was well worth it and we will keep our fingers crossed.
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In any event, also in addition to expressing ny
appreciation to M. Levitt, | have a packet of informtion
for all the commttee nenbers. |Included in that packet is
joint FDA-state conference call mnutes that | put together
prior to the issuance of the consuner advisory in January
of 2001. Also in that packet is a briefing statenent that
per haps you m ght have seen fromthe National Fishery
Service. It is very specific to this issue. Also, ny
present ation.

The reason why | nmentioned in particular the
state-FDA m nutes is because even though I comend the
organi zers on the depth of this nmeeting, and I was very
pl eased to see Dr. Henry Anderson here, and | recognize
that some of the panelists are fromthe states, | would
just submt that the states that are involved in this issue
shoul d al so be heard and a nunber of them have email ed ne,
and | will do ny best to convey sone of that information
fromthe states, but the m nutes speak for thensel ves.
They are also on our web site.

[ SIide]

To start, the Mercury Policy Project is a
nonprofit project. W are dedicated to reduci ng hunman
exposure to mercury. W are also dedicated to reducing

man- made mercury uses and eni ssions. For nore informtion
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about our work, | encourage you to visit our web site at

WwWw. mer cur ypolicy. org.

[ Slide]
| apol ogize for the resolution of this slide. It
is on our web site. It is part of a report that we

rel eased in 2000, and it was based in large part on an FDA
data set from 1992 to 1998. One of the first things that

junmped out at us was that we were startled to discover that
FDA hadn't tested canned tuna since 1995. The data set

al so reveal ed--al though you obviously can't see it here but
it wll be in your packets and you can see it later--that

in addition to the shark and swordfish sonme tuna, the |arge
tuna exceeded FDA's 1 ppm action |evel.

[ SIide]

VWhile we were working on this issue we were
noticing that the southern states were very active
regarding the issue of king mackerel. Leading up to 2000,
when they issued their joint advisories, they had issued
i ndi vi dual state advisories. One thing | really would |ike
to point out is that these advisories really pay attention
in the testing and sanpling to the size of the fish. It is
a very inportant point. | was recently at a neeting in
Mobi | e where the southern states and al so EPA, and |
bel i eve, National Marine Fishery co-sponsored that neeting.

When we do our fish data, it is very inportant to al so be
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tracking size of fish so that we can nmake a correlation
bet ween the size of the fish and the amount of mercury to
provi de nore accurate warni ngs.

[ SIide]

So, in addition to the king mackerel, as | said
in the beginning, a considerable nunber of states have
i ssued comrerci al seafood advisories. To a |large extent,
these advisories are nore stringent than FDA. | am sorry
this graph isn't all that clear, but for children under
six, eight or whatever it mght be, for the |arge tuna
Connecti cut, Massachusetts, M nnesota, WAshington State and
W sconsin all advise children to Iimt or not consunme fresh
t una.

A nunber of states, including New Jersey and
Fl ori da, have conducted their own nmercury seafood testing.
M nnesota is actively testing and enforcing FDA's 1 ppm
standard and, in effect, is not allowing fish exceeding the
FDA's action level to be sold in the state. Here you have
a state that is literally interpreting the FDA gui dance and
whenever shark or swordfish are brought in the state, the
state has a very aggressive program They go out, they
test the fish and pretty nmuch those fish aren't being sold
in the state because they predom nantly exceed the 1 ppm

In addition, the Mobile register in Al abama

recently tested and found that many seafood, including
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bl ack grouper, red fish, cobia, anmber jack and triple tai
may have average nercury levels greater than 1 ppm
although it is a very small data set.

Due to the issues raised in the Gulf, and
recently President Bush initiated an international nercury
task force related to oil rigs and nmercury contam nati on,
the National Marine Fishery Service and EPA plan to carry
out a sanpling survey over the next year to analyze 2500
popul ar marine and recreational seafood fin-fish for
mercury.

[ SIide]

One of the focuses in the southern states is fish
specific to that region, but why are we so concerned about
canned tuna and the general population? One of the reasons
is because if you | ook, and although this is 1997 and the
source is the annual report of the seafood industry, one of
the | argest consunptions, average consunption, is the home
canned tuna sandwi ches. In addition, in the June 2001
i ssue of consuner reports, there was a statenment in there
that canned tuna may be the only seafood that nmany children
eat .

[ SIide]

VWhile there is a general lack of current data on
mercury levels in canned tuna, we conmbined the data sets,

the earlier one which you can't see, fromthe FDA and it
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took us two years to get that information by FO A, and the
Florida data from 1990 and 1991 and anot her data set in

Fl orida in 2000, which is actually on the FDA's web site
now.

VWhat these sanples indicate is that there are
quite a nunber of sanples over 0.3 ppmand in sonme years
upwards of 10 percent are over the FDA's action |evel of
0.5 ppm Those are the references where sone of this data
cane from | understand that there was a '92 year study
which was a far greater sanple size and indicated | think
an average consunption of 0.17.

What concerns us from a public advocacy
standpoint is that people don't eat averages. | am not
quite sure how the average rationale comes around, but |
find that very problematic when it cones to sensitive
popul ati ons.

[ SIide]

When we | ook at what is going on now with the
states, starting in 1997 and sone of these dates m ght not
be exactly right but we did the best we could in |less than
one week in gathering information fromthe states. W had
our own file plus some of this information that is now
avail able on the EPA's web site under comercial advisories
that the states are issuing. But if you |ook right down

the line, what we are tal king about conpared with the FDA
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which is 12 oz of canned tuna per week, the states are

comng in at a nuch nore cautious level. It really varies,
but, as you can tell, there is a real trend now where |
guess because we don't have data--1 think that is one the

bi ggest probl enms that we have, the biggest challenge that
we have right now that there is so much uncertainty out
there that the states are saying, based on what the NAS
said, we need to take a nore prudent approach.

[ Slide]

| apol ogize for this slide. Actually, the one |
wanted to highlight is the marlin. This is the recent data
set fromthe British Food Standards agency which issued a
consuner advisory for pregnant wonmen, wonmen who intend to
become pregnant, infants and young children under 16 years
of age. In addition to a recomendation that they avoid
eating shark and swordfish, they also recomend that they
avoid marlin as well.

According to the British agency, and this is
right off their web site and I am quoting, these seafood
can harmthe nervous system of an unborn child if the fish
is eaten regularly by its nmother. Infants and children may
al so be at greater risk for mercury poisoning because they
eat nore food relative to their body size in conparison
with adults, according to the agency.

[Slide]
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So, just to wap up here, in ternms of
recomrendati ons and these really build off our earlier
recommendations in our "One that Got Away" report in the
year 2000. First of all, FDA should develop effective
surveillance, nmonitoring, testing, enforcenent and consuner
progranms for nmethylmercury in comercial seafood in
conjunction with consumer groups and the fishing industry
and appropriate federal, state and |ocal governnent
agenci es.

Part or the rationale, as | nentioned in the
begi nning--1 only spend a certain anount of my time in
trying to rai se awareness about the need to reduce human
and wildlife exposure to nmercury. Miuch of nmy tinme is spent
on efforts at the state and national |evel to reduce and
elimnate man-made nercury em ssions. Actually, | am
pl eased to say that the United Nations is doing their first
ever gl obal assessnment of nmercury. | will be representing

the NGOs fromthe northern countries in Geneva in

Septenber, and will be working on recomendations to the
governi ng counsel at their neeting, in Nairobi, in
February.

So, we are seeing our state and |l ocal governments
and our federal and state governnments spending mllions of
dol | ars each year tracking every other aspect of the

mercury problem Yet, how can the U S. nmeasure neani ngful
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progress in reducing nmercury pollution over time if we are
| eaving out testing one of the nost critical indicators,
met hyl mercury levels in seafood? | think as nost of you
are aware, that is the predom nant fish source for nost
Ameri cans.

Secondly, some of the existing federal and state
data for mercury is decades old and needs to be reeval uated
for accuracy and applicability in the |light of npdern
state-of -the-art testing nethodol ogi es, approaches and
equi pnent .

Al so, critical fish size data, as | nentioned
earlier, was not incorporated into those data sets, and it
must be included as part of any conprehensive seafood
testing and nonitoring programfor nmethylnercury.

Finally, and this is just ny first
recommendation, while the National Marine Fishery and EPA
are on the verge of testing popular marine and recreationa
fin-fish for nmethylmercury in the Gulf, their primry
i ntent does not appear to be testing nmethylmercury |evels
in comonly avail able, comercially harvested seafood
species. That is according to the March 27, 2002 Nati onal
Marine Fishery's briefing statement which you will see in
your packet.

[ SIide]
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In Iight of the nost recent science, FDA should
establish a regulatory level for methylmercury that is
fully protective of the U S. population and, in particular,
wonmen of chil dbearing age, pregnant wonen and nursing
not hers and chil dren.

Al so, FDA should expand its list of "do not
consunme seafood known to have high nercury levels."” The
rationale? In the past FDA has all but ignored the
findings of the 1991 studies by the National Acadeny of
Sci ences and the U S. General Accounting O fice, and one
wonders aloud if this wll happen again, history repeating
itsel f.

For over ten years FDA has been eval uating the
hazards of nercury in seafood but has never issued the
results. In 2002 GAO rel eased the report on the inadequacy
of FDA's hazard analysis critical point regulations.
According to GAO, FDA does not provi de adequate gui dance to
the fishing industry to identify and prevent seafood
contam nated with nethyl mercury from exposi ng consuners.
GAO recommended that FDA conplete its hazard assessnent for
mercury in seafood soon

The third point, the July, 2000 NAS report
endorsed EPA's reference dose, as has the European Union.
As | have nentioned earlier, this issue is getting nore

gl obal in scale every day and it is a welcome sign because
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the United States has to play a | eadership role
internationally if we are really going to address the
problem Because the fish that we are catching are from
t he open seas we need a gl obal solution to this problem

As al so discussed, 20 percent of the state health
departnments in the nation appear to be applying sone
variation of the NAS approach to advise sensitive
popul ati ons about nethyl nmercury in canned tuna.

| don't nean to harp on canned tuna. There are a
nunber of other fish that have levels very conparable to
this in terns of the risk factor for sensitive popul ati ons.
In addition, there are many commonly consuned seaf ood,
including but not limted to marlin and tuna, and
indicators fromthe Mobile register testing clearly exceed
the FDA's current action level at |east part of the tine.
Agai n, people don't eat ranges; people eat individual
servings of fish.

[ Slide]

Finally, our recomendation nunmber three, FDA
must recogni ze, as does the National Marine Fishery Service
now, based upon a briefing statenment | nentioned earlier,
that, quote, subsistence commercial and marine recreationa
fishermen and their famlies represent a new subpopul ation

of the seafood consum ng public that will likely require
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addi ti onal safeguards in order to protect them agai nst
excessive nethyl mercury ingestion via seafood.

Agai n, according to the briefing statenent of the
Nati onal Marine Fisheries, there is a portion of the public
t hat consunes seafood in excess of 15 | bs per year, and
they also consune | arge quantities of seafood that are
harvested for personal consunption. |In particular,
subsi stence commercial and marine recreational fishernmen
and their famlies are at risk of exceeding the
met hyl mercury consunpti on gui delines as they may be
consum ng seafood well in excess of 15 | bs per year, and
t hey may be consum ng non-comercially harvested seaf ood
that is not subject to the FDA's 1 ppm net hyl nercury
nmonitoring restrictions.

| guess, in closing, we have been around the barn
on this issue for several years. There are mgjor
i nconsi stenci es between what the states are doi ng, what FDA
i s doing, what EPA is doing, what ATSDRs MRL are. Menbers
of Congress have witten letters. W have had neetings
sponsored by the White House to address this issue.

| think when it conmes down to it, | guess the
main point I would like to |leave you with is that there are
uncertainties and there will remain uncertainties. The
reason the mercury study report to Congress got held up for

three years, from 1994 to 1997, was over this issue. And,
M LLER REPORTI NG COVPANY, | NC
735 8th Street, S E
Washi ngton, D.C. 20003-2802
(202) 546-6666



S99

part of what it is about, it is about a nunber of different
busi ness groups weighing in. It is about governnment
agencies weighing in and all the rest.

But | guess | would go back to what | said in the
begi nning. W thout adequate data, | think we need to do

sonething simlar to what they just did in Britain. They

i ssued sonme kind of interimadvisory. | asked FDA to do
this a few years ago. | said let's set sonething in place.
Well, we don't want to do that because, you know, all of

t hese reasons. Let's set sonething in place, and part of
the reason is because we need to protect those popul ations
and we don't know whether we are or not.

The other part of the reason is if we set
sonething in place, | can assure you it would be a very
strong i npetus for all the parties involved to want to
support having FDA and the other federal and state agencies
goi ng out and doing those tests and com ng back with the
data and nonitoring the political pressure that it is going
to take to convince Congress to allocate the funding for
FDA to do an adequate job in this area. Let's conme back in
a couple of years. Let's issue sone interim advisories
that are nore consistent with where the states are as a
prudent public policy approach, and then let's get FDA the

nmoney to do its job, mandated by Congress.
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Everyone wants the answer. | just got a cal
froma reporter, and I don't know if the gentleman is here,
froma Pittsburgh paper. They want to duplicate the Mbile
register findings and it is beyond nmy conprehension that we
have to have newspapers in this country perfornming the role
t hat government should be perform ng. Thank you.

Questions of Clarification

DR. M LLER: Thank you. Comments? Questions?

DR. NORDGREN: | couldn't read the ranges in the
English study. Could you go back to that slide?

M5. DEROEVER: Dr. Nordgren, could you pl ease use
t he m crophone?

DR. NORDGREN: | couldn't read the ranges in that
Engl i sh study.

MR. BENDER: | could pass those out if that would
be hel pful to the commttee, M. Chair.

DR. MLLER  Yes.

MR. BENDER: Can | pass out the information that
my slide wasn't able to convey?

DR. MLLER: O course.

MR. BENDER: The pages aren't nunbered, |
apol ogize. It is after the mercury and tuna nethyl nmercury
advi sori es. It is titled, mercury levels in fish,

shellfish, a recent survey. The nmean is 1.091; the range
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is 0.409 to 2.204. Again, the sanple size is very small,
only four sanples.

DR. NORDGREN: One other question, mlligrans per
kil ogram how does that come out in parts per mllion?

MR. BENDER: | would have to defer on that to
sonmeone el se.

DR. M LLER  Other comments? Annette?

DR. DI CKI NSON:  You indicated that you thought
FDA shoul d set an action |level for fish that is consistent
with the EPA RfFD. Wat would that nunber be, in your
opi ni on?

MR. BENDER: Actually, first of all, | would just
like to say that | don't think that FDA should go with an
action level anynore. They need a regulatory limt or we
are going to be in waffle-land for the next twenty years.
Wth all due respect, | think that is a problem

When | had asked FDA a few years ago when we had
the meeting with the states and M. Levitt on the phone,
what | said was can we have two approaches, one for the
gener al popul ation and one for sensitive popul ations? That
is what nost of the states are doing right now because we
don't want to discourage the consunption of fish. There
are many species out there that are very low in nercury.

Sal non is one of nmy favorites.
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What we want to do is get the nessage to the
popul ati ons nost at risk until we have enough of an
adequate data set to be able to have a nore accurate read
of what is going on here. |If we are seeing a data set |ike
the one out of Florida where they were up at something like
0.24 ppm on average rather than 0.17, | think that really
requi res sone rethinking of FDA' s approach.

But, yes, | don't have a science background so
all I can say is based on what the experts | speak with
say, and nost of the experts | speak with are state health
departnment officials, and that is what I work wth.
Unofficially, that is my teamon this issue. | used to run
a state and | ocal governnent association and | feel very
confortable working with the states. | feel very
confortable working with the experts in this area. As |
said in the beginning, | amjust disappointed that there
aren't nore state health departnent officials here.

DR. DI CKINSON: M. Chairman, the EPA speakers
are still here, | think, in the audience. Could we ask
t hem what they believe a translation would be of their RfD
nunmber into a general action level or regulatory |level for
FDA?

DR. M LLER: Yes.

DR. DI CKI NSON: We have had sonme people talking

as though the 0.1 ug is howit would work out in fish, and
M LLER REPORTI NG COVPANY, | NC
735 8th Street, S E
Washi ngton, D.C. 20003-2802
(202) 546-6666



S99

| wonder if we could hear from EPA whether that is how they
woul d interpret that.

DR. SOUTHERLAND: | will refer you back to the
table I had in ny presentation. It depends on the nunber
of fish nmeals that you are concerned about in ternms of what
that equates to in ternms of concentration. | think that is
what you are asking, what fish tissue concentration of
met hyl mercury would we recommend for an action |evel or
tol erance level. Joe?

MR. LEVITT: W are going to be addressing that
t onor r ow nor ni ng.

DR. SOUTHERLAND: But | would refer you back to
that table. It depends on what you are looking at in terns
of fish neals that you want to reconmmend because the RfD
mul tiplied by the nunber of neals that you have gets to the
concentration that you are concerned about. That is why on
our table we showed you varying concentrations that go from
0.1 to 0.9, depending on what nunber of neals you think are
appropri at e.

DR. DI CKI NSON: Right, and that may be rel evant
to a consunmer meking their own judgnent about what they are
eating and how often they are eating it, but fromthe point
of view of just wanting a nunber to apply as a regul atory
matter--1 realize we are going to her from FDA on this

tomorrow but | don't know if you are going to be here
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tonorrow. | just wondered what FDA's interpretation would
be when sonmeone says you should use the RfD as the basis
for a nunber. \What does EPA think that woul d mean?

DR. MAHAFFEY: Kat e Mahaffey, EPA. One of the
conplications in this is that there are a nunber of
nutritional nmessages, including American Heart Associ ation
whi ch says we recomend you eat two fish neals a week. So,
if you take those kinds of recomendations and transl ate
this to sonme estimate of the quantity of fish it should
represent and take a | ook at the reference dose, you can
sort of back your way into a |level that we woul d believe
woul d be safe.

Now, part of the dichotony here is that things
i ke the Anerican Heart Associ ation recommendations are
primarily aimed at another age group. So, how you
translate this between avoi ding cardiovascul ar ri sk and,
yet, being protective of the devel oping fetus is one of
t hese judgnment issues that needs to be data driven, but it
is one where we have a | ot of factors to consider.

DR. MLLER: We will discuss that at greater
| ength tonorrow

DR. KUZMACK: Arnold Kuzmack, EPA. One brief
addi ti onal comment is when you are tal king about an action

| evel you are tal king about a | evel at which you woul d
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seize the fish, which is different fromthe |evel that you
think is allowable in fish.

DR. MLLER All of these have been recomended
by one person or another for action, so it is inportant to
get these nunbers to make sure we all understand exactly
what these nunbers represent. So, we will discuss this at
greater |ength tonorrow.

DR. KUZMACK: In order to cone up wth anything
meani ngful, you can make sone additional policy judgnents.

DR. MLLER: A very straightforward policy, as
many people have said is, well, let's eat sal non because it
is lowin mercury. But what happens if it turns out that
salmon is high in sonme other contam nant, fat sol uble
cont am nant ?

DR KUZMACK: That is a good point and | do think
t hat even though I work on nmercury policy issues, | have
been around | ong enough to recognize that you need to have
an integrated nessage. How many nessages can you send out
and have the public receive at one time? | amnot a
prof essi onal risk conmmuni cator here, but it is obviously
sonet hing that those fol ks need to be | ooking at.

DR. MLLER: That is clearly going to be the
chal | enge.

DR. MCBRIDE: How is the Mercury Project funded?

MR. BENDER: By foundati ons.
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DR. MCBRI DE: \What type of foundations?

MR. BENDER: | don't understand the question.
What do you nean?

DR. MLLER | amnot sure that that is rel evant
for discussion. | don't think it is inportant to this
issue. Dr. Dwyer?

DR. DWYER: Thank you for an interesting
presentation. | was a little surprised--1 have been
surprised all day about many things, but particularly about
t he nunber of sanples that are around where people have
| ooked at fish, and there are databases | just didn't know
about, state databases, some of the EPA and ot her
dat abases. Then, | also hear in several presentations
peopl e saying there aren't enough val ues; we need to get
more; do nore. |Is the problemthat it is not a random or
representative sanple? You nentioned in your presentation,
| believe, that they were doing work down in the Gulf where
t hey are picking sanples but they were picking themfor
anot her purpose. |Is there a way to have a subset of those
fish that are being anal yzed? Can we sonehow get a
sanpling frame that would give us data that would be nore
meani ngf ul for human consunpti on?

PARTI CI PANT: [ Not at m crophone; inaudible].

MR. BENDER: Right, but that is recreationally

caught, not commercially caught. Wenever we present ideas
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like this to federal government agencies part of the
chall enge we run into is whether or not those federal
agencies are willing to accept that data. When we provide
themw th information, the question back is, is this peer
reviewed information? So, | think just by its very nature
of where we want to end up with the federal agencies, it
really has to have their blessing in terns of how we go
about doing it, and they have experts that understand
sanpling size, nmethodol ogies and testing. | mean, they
have a whol e section in their agency that is involved with
| ooki ng at that.

So, yes, | guess the sinple answer to your
question is, yes, we could conpile that information. The

gquestion to FDA is would you use that information? Wuld

you be willing to use that information? | am sure the
response back is, well, it depends.
DR. DWER: Well, | think it does depend. At

| east, we need to know where the sanples cane from we need
to know the analytical nethod and so forth. You know, just
t hrow ng nunbers at problens doesn't get very far. But the
question is are those data collected in a good way. |If

t hey are available and a conpl ete description can be nade
of how they were collected, it may be not necessary to do a

whol e bunch of new dat a.
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MR. BENDER: If | could, I will just reiterate
what | said earlier. It took us two years to get that 1992
data, which is the second slide in your packet. The little
story on that is we FO'd FDA. W got a very conci se range
of nunmbers. Then a reporter FO'd FDA and they got that
huge data set of hundreds and hundreds of data entry
poi nts.

So, | think one of the challenges in terns of
sonmething like that is that the FDA, in ny experience, has
not been forthcomng in the past in terns of wanting to
share that information. W always have to, you know, go
t hrough the Freedom of Information Act to get it.
Unfortunately, | don't really understand what the
relationship is between the states and the FDA. |
understand that sone of the states do the testing for FDA
but I don't have anything that I can site for you.

DR. MLLER: O her comments or questions?

DR. DWER: | have one other question. [Is it
true that king mackerel is king fish?

PARTI Cl PANT:  Yes.

DR. DWER: | amnmaking a little vocabul ary here!

DR. M LLER: Thank you very nuch.

MR. BENDER: Thank you very much.

MS5. DEROEVER: M. Chairman, | have a brief

statement to make. We do have Dr. Connor on the phone. |
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think there was a | ot of noise and people may not have
heard that. M. Collette is going to making the initial
presentation--

DR. CONNOR: Hi .

MS. DEROEVER --and Dr. Connor is going to be
hel pi ng out with some questi ons.

DR. MLLER | think we better tell Dr. Connor he
is comng through I oud and cl ear!

[ Laught er]

MS. DEROEVER: It has been reported to FDA that
both M Collette and Dr. Connor do have financi al
associ ations with the seafood industry, for the record.

Nati onal Fisheries Institute

MR. COLLETTE: Good afternoon, M. Chairmn and
commttee. | am Bob Collette, vice president of science
and technology for the National Fisheries Institute. As
has been said, Dr. Connor, who is collaborating on the
presentation, is joining us via a telephone conference
cal l.

[ Slide]

For the commttee's information, the presentation
is a collaborative effort between NFI and Dr. Connor, who
is a medical doctor and researcher currently affiliated
with Oregon Health Sciences University. Dr. Connor has

been teaching and conducting research in the area of
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clinical nutrition and |ipid netabolismfor over 40 years,
and is particularly well qualified to review the current
scientific body of information on the positive health
benefits associated with fish consunption.

For your further information, the National
Fisheries Institute is a nonprofit trade association
representing the commercial fish and seafood i ndustry. NFI
is located in Arlington, Virginia and has been in existence
for over 50 years.

[ SIide]

The purpose of this presentation is to discuss
the strong positive role fish and seaf ood has on the
nutrition and health status of U S. consuners, and to ask
the conmttee and ultimately FDA to carefully consider the
possi bl e negative public health inpacts should these
benefits be dimnished as a result of reduced fish
consunpti on.

[ Slide]

NFl believes FDA acted responsibly in devel opi ng
its fish consunption advisory. It was a deliberative
process including scientific information fromthe
scientific community, consunmer groups, health organizations
and the seafood industry.

NFl recogni zes that FDA' s national fish

consunption advisory is an inportant tool for ensuring the
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protection of sensitive consunmers. In recognition of the
i nportance of the advisory, NFlI has created a direct link
to it in the consunmer section of our NFI web site. The
consunmer section is called aboutseafood.com

NFl al so believes that fish is an inportant part
of a healthy diet for many consuners, therefore, governnent
agenci es must have sound scientific justification before
they tell people to further limt the consunption of fish.
Deci si ons about protecting consuners, therefore, nust be
based on a thorough assessnent of scientific data and the
public health inpacts, both positive and negative.

In order to make the conparison, we thought it
useful to review what specific benefits could be |ost or
di m ni shed and what nutritional consequences m ght occur if
an expanded advi sory were issued and resulted in a decrease
of fish.

[ SIide]

Fi sh provi des conparabl e anbunts of protein but
for nost species contributes less fat, calories and
particularly saturated fat when conpared to other aninma
protein foods. Fish are a good source of nobst B vitam ns
and vitam n B12, which is not obtainable in vegetable
products, and only animl proteins, found in fish in |large

gquantities. Fish products, particularly tuna products, are
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al so excellent sources of selenium an inportant dietary
anti oxi dant .

[ Slide]

Because fin-fish products contain substanti al
amounts of protein and relatively | ow concentrations of
fat, saturated fat and chol esterol, health professionals,
as part of a heart healthy diet, have pronoted consunption
of these foods. Indeed, both the Anmerican Dietetic
Associ ation and Anerican Heart Association recomend
consum ng at least two fish neals per week, as we have
heard al ready a couple of tines.

When AHA released its dietary guidelines in the
fall of 2000, they said because of the beneficial effects
of omega-3 fatty acids on the risk of coronary-artery
di sease, as well as other diseases such as inflamuatory and
aut oi mmune di seases, the current intake which is generally
| ow shoul d be increased. At |east two servings of fish per
week are recomended to confer cardi oprotective effects.

The AHA statenment provides a good segue to Dr.
Connor's review of the scientific literature. | want to
qui ckly point out that fish and shellfish are far better
sources of onega-3 fatty acids, particularly EPA and DHA,
t han ot her ani mal sources.

[ SIide]
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The follow ng portion of the presentation really
is what constitutes Dr. Connor's scientific review and, had
he physically been here, this is what he woul d be coveri ng.

[ SIide]

Interest in the n-3 fatty acids began sonme thirty
years ago in G eenland Eski nos when it was discovered that
coronary di sease, di abetes and cancer had a remarkabl e | ow
incidence in this population. Eskinos at that time |ives
on seafood, especially fish and seal, which contain |arge
quantities of n-3 fatty acids, nanely ei cosapentanoic acid,
EPA, and docosahexaenoic acid, DHA. EPA and DHA are found
in fish, shellfish and sea manmal s, and are very low in
quantity or absent in land animals and pl ants.

Since then, there has been remarkabl e concurrence
and congruence about the inportance of n-3 fatty acids, as
i ndicted by several thousands of papers that have appeared
inthe literature.

[ Slide]

There is little doubt that n-3 fatty acids have a
deci sive inportance in human nutrition. These fatty acids,
particul arly EPA and DHA, are present in human diets
largely as fish. N-3 fatty acids are essential fatty acids
necessary from conception through pregnancy, infancy and
undoubt edly throughout life. A mmjor reason for

considering the need to maintain adequate intake of fish in
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the diet is the inportant role of the n-3 fatty acid famly

in the prevention and nodul ati on of certain diseases.

[ Slide]
A partial listing can be seen in the table on the
this slide. | apologize, it cane out a little crooked.

The rest of the review provided by Dr. Connor we
focus on the first two disorders because they are two of
the nost studied areas and formthe nost conpelling body of
evi dence that fish consunption, with its requisite n-3
i nt ake, benefits consunmers frombirth throughout adulthood.

[ Slide]

There are two critical periods in life for the
acquisition of essential n-3 fatty acids, during fetal
devel opnent and after birth until the biochem cal
devel opnent of the brain and retina is conpleted. DHA is
an i nportant constituent of nenbrane phospholipids of these
neural structures.

A typical exanple is phosphatidyl ethanol am ne
which is especially rich in the brain and retina. The
specific findings of n-3 fatty acid deficiency are
mani fested in both the blood and the tissue chem stry. One
note is a strikingly |Iow concentration of DHA which may
fall to as nmuch as one-fifth or the normal anount in bl ood
and tissues. In addition, the body attenpts to replace the

deficiency with another high polyunsaturated fatty acid of
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the n-6 series that does not function as well Alzheiner's
di sease DHA. That would be in a diet deficient in DHA that
we are referring to.

In the rhesus nonkey an n-3 deficient diet,
adm ni stered to a pregnant aninmal and then continued after
birth, induces profound functional changes such as reduced
vision, abnormalities of the electroretinogram inpaired
vi sual evoked potential, nore stereotypic behavior and
per haps di sturbances of cognition.

Sonme of these findings have al so occurred in
human infants fed diets deficient in n-3 fatty acids,
particularly those based on corn oil and coconut oil.

Al t hough the experinmental protocols in human
studi es have been | ess rigorous because of ethical
consi derations, in nost studies of premature infants there
have been visual inpairment and abnormal el ectroretinograns
unl ess the formulas contain DHA. A recent study of full-
terminfants conparing a standard infant formula with human
m |k and fornulas enriched with DHA provi ded unequi voca
evi dence of considerable differences in visual evoked
potenti al .

In all of the human infant studies the
bi ochem cal evidence in plasma, red blood cells and
occasionally in tissues from autopsi ed infants have

substantiated the n-3 fatty acid deficiency state.
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[ Slide]

Infants fed formula w thout DHA have | ower
concentrations of DHA in the brain than infants that were
fed human m | k which contained DHA. They al so have | ower
intelligence.

[ Slide]

During pregnancy the maternal stores of n-3 fatty
acids and the dietary intakes of n-3 fatty acids by the
pregnant wonmen are of inportance both in ensuring that the
fetus has adequate amounts of n-3 fatty acids at the tine
of birth. Al polyunsaturated fatty acids, including DHA
are transferred fromthe nother across the placenta into
the fetal blood. Several studies in nonkeys have indicated
t hat when the maternal diet is deficient in n-3 fatty
acids, the infant at birth is, |ikew se, deficient in n-3
fatty acids.

I n humans, a recent study denonstrated that the
adm ni stration of fish oil or sardines to pregnant wonen
led to high |l evels of DHA in both nmaternal plasm and red
bl ood cells, and in the fetal cord blood plasm and red
bl ood cells at time of birth.

Several associational studies have indicated the
i mportance of n-3 fatty acids fromfish to the pregnant

state itself and the delivery of a healthy infant.
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Premature infants clearly have a higher nortality than
full-terminfants.

[ Slide]

In the Scandi navi an countries, wonen who eat a
hi gher consunption of EPA and DHA from fish and seaf ood
have a | ower incidence of preterm | abor, and deliver |arger
babies with an increased survival capacity.

I n anot her study from Scandi navi a, seaf ood
consunpti on during pregnancy was associated with a
reduction in postpartum depressive synptons in wonmen.

There are al so several studies showing that n-3
fatty acids fromfish may aneliorate the synptons of
attention deficit disorder, though |ong-termclinical
trials have yet to be conduct ed.

[ SIide]

Turning to cardiovascul ar effects, the strongest
scientific evidence relates to the inverse relationship
bet ween the amount of n-3 fatty acids in the diet and in
the bl ood and tissues and the occurrence of coronary heart
di sease and its many conplications. The effects of n-3
fatty acids on coronary heart di sease are based upon
hundreds of experinents in animls, humans, tissue culture
studi es and even clinical trials.

Wil e saturated fat and cholesterol in a diet are

pat hogenic for coronary heart disease, the n-3 fatty acids
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fromfish are actually protective and, by a variety of
mechani sms, prevent coronary deaths and, in particular,
cardi ac arrest or sudden deat h.

[ Slide]

In this table you can see a nunber of actions by
which n-3 acts to prevent coronary disease.

[ Slide]

Sone 100, 000 Anericans each year die suddenly
fromcardiac arrhythmas. Many are previously well
i ndividuals. This is a trenmendous public health problem
There is strong evidence that n-3 fatty acids fromfish can
prevent sudden death. EPA and DHA have a strong anti -
arrhythm c action on the heart. |In experinmental animls
and tissue culture systens EPA and DHA prevent the
devel opnent of ventricular tachycardia and ventricul ar
fibrillation.

Even total nortality has been inproved in several
studies in which n-3 fatty acids fromfish intake was high
Those nmen in the Seattle study who consunmed sal non at | east
once a week had a 70 percent |ess |ikelihood of sudden
death. They had high |l evels of EPA and DHA in their bl ood.

| n anot her study by Burr and Wal es, overal
nortality was decreased by 29 percent in nmen with overt

cardi ovascul ar di sease who were given n-3 fatty acids from
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either fish or fish oil. This is probably by the reduction
in cardiac arrest.

[ Slide]

A nost recent study about fish consunption and
the risk of sudden cardiac death was from the Physicians
Health Study in the U S., in which 20,551 mal e physici ans
partici pated. The consunption of at |east one fish neal
per week was associated with a 51 percent |ower risk of
sudden death conpared with m niml fish consunption. The
total nortality in this exanple was al so reduced by those
who ate fish.

[ Slide]

The Nurses Health Study exam ned the association
between fish and n-3 fatty acid intake and the risk of
coronary heart disease in a sanpling of 84,688 wonen. Both
fish intake and n-3 fatty acid intake were associated with
a |ower risk of coronary heart disease.

It is of interest that both nen and wonen in
these two massive studies derived great benefit fromfish
consunpti on. Besides benefits for coronary patients, the
Nurses Health Study al so showed that fish consunption was
positively associated with fewer thronbotic strokes. Wnmen
who ate fish two or nore tinmes per week had greater than 50

percent reduction in strokes.
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These studies provide support for dietary advice
such as that of the Anerican Heart Association which
recommends that Americans consume two fish neals a week to
mai ntain a healthy lifestyle. The pronounce effect of fish
oil on hyperlipidenmia is especially well docunented and is
supported by precise dietary studies in a diet rich in
salnon oil. Fish oil especially |owers plasnma chol esterol
and triglyceride concentrations.

DR. MLLER M. Collette, five nore m nutes.

MR. COLLETTE: Thank you. Pronounced
postprandial |ipem a occurs after the absorption of fatty
nmeals with a high fat content. Pretreatnent with fish oil
greatly | essens the postprandial |lipema and this effect
shoul d be consi dered both anti-atherogenic and
antithronbotic.

[ SIide]

This woul d be the summarization of Dr. Connor's
review. In summry, the evidence is now very strong that
the n-3 fatty acids are essential for human devel opnment in
the fetus and infant, and are likely to have a role
t hroughout life. The antiarrhythmc effect of n-3 fatty
acids is a discovery that has great relevance to the
preventi on of sudden death fromventricular fibrillation.

Fish consunmption in this country and in the world

has a profound effect for inproving health and preventing
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di sease, as indicated by public health agencies such as the
American Heart Associ ation.

[ Slide]

That basically is the presentation of Dr. Connor.
| would like to conclude with sone NFI comments. First,
fish and seafood provide a nultitude of nutritional health
benefits, especially as a unique source of essential n-3
fatty acids.

Publ ic health organi zati ons, such as AHA and ADA,
have concluded that n-3 intake is low in general and fish
consunpti on should be two neals a week or nore to derive
the benefits associated with n-3's.

[ Slide]

Heal th benefits fromfish could be l[ost or
di m ni shed with an expansion of the national fish
consunption advisory. |If the restrictions are too
extensive and/or if the consuner nessage becones too
alarm ng or too confusing to fish consunmers, although we
cannot be sure how all consumers would respond to yet
anot her FDA advisory, there are signs that even the experts
are confused. A doctor on the "Today" programin July of
2000 regarding the health effects of mercury on pregnant
wonmen concl uded, "I say eat quiche."” But, seriously, the
prudent step right nowis probably to limt fish

consunption until we can be assured by both the EPA and FDA
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that this wonderful and tasty source of protein and other
nutrients is safe.

What was the take-away nmessage? "Eat quiche
instead of fish?" Limt fish? Wat fish? Al fish? An
EPA fact sheet on mercury and fish advisories notes that
the RFDis not a bright line between safety and toxicity.
NHANES dat a suggests that 92 percent of sensitive wonen are
bel ow t he Rf D

According to Clewell's presentation yesterday and
his analysis, there are | ess than one-half of one percent
of those in the NHANES who are above ATSDR s MRL and none
are at the PMDA |evel.

Consi deration nust be given to the negative
i npacts of pursuing zero risk in terms of RfD through
i ncreasingly conplicated and extensive advisories. At what
poi nt do fish just becone too scary to eat? Expanded
war ni ngs could cone at the cost of reduced fish consunption
for many consuners, including sone pregnant wonen who w ||
| ose the beneficial effects of n-3 fatty aci ds.

I f you put a warning |abel on canned tuna, how

many wonmen wi ||l purchase it? Not everyone can afford nore
expensive fish and some do not like to prepare it. What
will be their substitute for their n-3 sources? WII it be

canned sal non or canned sardines? Not for many fol ks

because nost U. S. consuners |ike bland fish.
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There are al so sone suggestions of species that |
have seen throughout the presentation. | would just like
to al so nention that we need to be cautious when we
recomrend substitutions. Many of the fish listed, |ike
bl uefish and herring, also fall into the category of fish--
it is |like salnmon, you have people who eat those fish and
t hen you have ot her people who woul d never eat those fish
because they are not bland. Then, sone of the species also
that were nentioned are under strict fisheries nmanagenent
controls.

DR. MLLER Can you cone to a sunmary pl ease?

MR. COLLETTE: Okay. Essentially then, the
reality is that in reviewing the advisory the commttee,
and ultimately FDA, must carefully weigh all of the
i nformation avail able and consider all the inpacts on the
consuner health, both positive and negative. Thank you.

Questions of Clarification

DR. M LLER: Questions or coments? Dr.
Hot chki ss?

DR. HOTCHKI SS: Maybe you can hel p ne understand
this. | don't think there is a |ot of debate about the
positive health benefits of seafood, but it seens to nme
nost of those benefits accrue to a different popul ation
than the one that is of greatest concern for nethylmercury,

in other words, nore adult popul ations. Maybe you answered
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this, but would your organization then support a two-tiered
approach in which those populations that would |ikely
benefit from fish consunption are encouraged to eat nore
fish, but that population which my be at greater ri sk,
duri ng pregnancy particularly and young children, would be
di scouraged fromeating fish? Do you see those as nutually
excl usive?

MR. COLLETTE: | am not sure and nmaybe Dr. Connor
may want to actually conmment on the protective effects of
n-3 and how that relates to your question. There is a
growi ng body of science though that does relate to the
i nportance of n-3 in fetal developnent. It is an area that
started after a |lot of the cardiovascul ar research but it
is an enmerging area of scientific exploration, and it does
seemthat there are sone pretty conpelling studies that are
com ng out show ng that there is a benefit to the pregnant
nmom and her devel opi ng fetus.

Wth respect to a level for children, it seens to
me that the NHANES data, if | recall, showed that they were
essentially | think all under the RfFD. | guess the bottom
[ine answer really is that | think the consunmer nessage has
to be pretty straightforward, and | think having two
messages out there would be rather confusing. | think it
woul d need sone real serious study in terns of what kind of

i npact it would have.
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DR. HOTCHKISS: As | recall, there are sonething
like 16 states that have a two-tiered nessage out there.
It seens to ne there is sone experience with this kind of
message. | noticed that you didn't talk rmuch in your
review of positive health benefits about that to the fetus
and so forth. So, | ama little confused about your
answer. You are saying that we don't know enough about the
positive health benefits; that we should recommend | ow
consunption for this popul ati on and hi gh consunption for
anot her popul ati on.

MR. COLLETTE: No, | guess the point of ny answer
was that it seens to ne that both popul ati ons can benefit
fromthe n-3. | don't think we would want to di scount the
utility to the other popul ation you are speaking of.

| guess the other point too is that | think that
the FDA advisory is really designed for that sensitive
popul ati on you are referring to. So, the one advice that
does exist is designed to address that particular group the
gr eat est .

DR. MLLER: Dr. Aposhian?

DR. APOSHIAN: This is a difficult talk to
respond to because the first part has sone very good
science and the second is obviously comercially rel ated.
Dr. Connor, can you hear us?

DR. CONNOR: | can hear you if you speak |oudly.
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DR. APOSHI AN:  All right, I wll try to speak
loudly. Let nme first of all say |I admre your work; | am
very much aware of it and | congratul ate you on your
acconpl i shnments.

| was just wondering though about the Franm ngham
Study, the nurse study, the nmen's study. Fish intake says
not hi ng about the nercury content of the fish that people
were eating in that study. | amvery curious, and we
appreci ate your comments about the study in Finland which
more or | ess suggests, and nenbers of our conmm ttee have
t hese papers which were handed out just a little while ago,
that mercury even in subtoxic amobunts is a risk factor for
coronary and fatal cardiovascul ar di sease, and that is
based on the Finnish studies. Do you have any comments
about the Finnish studies?

DR. CONNOR: | don't know the Finnish study. |
have before ne a study by Kal es and Gol dnan whi ch canme from
Harvard School of Public Health and the Children's Hospital
in Boston. QObviously, the problem of nercury and
contam nation of the oceans is a real one. | think we have
to weigh the benefits versus the benefits of excluding fish
fromthe diet or advising people not to eat fish against
the very positive health benefits which I think pertain

t hroughout 1ife.
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There is one consideration for infants | think.
The infant formulas now have DHA and arachi donic acid added
to them These are available in the U S. and probably w |
be used by nore and nore nothers. So, this takes away the
need for infants to eat fish that m ght be contam nated by
mercury. | think the danger of mercury to the central
nervous systemis obviously nore during the tinme of
devel opnent than later in life.

| don't, nyself, see hazards frommercury in the
limts that we are ingesting them for adults that are
suscepti ble for coronary heart disease.

The ot her question pertains to the habits of
life. Certainly, if people have never eaten fish because
t hey thought it was toxic for them and then they are
encouraged by their doctors to eat fish at age 50, they
m ght have difficulty. So, the habitual diet is of sone
i nportance too. | don't know if that answers your
guesti on.

DR. APOSHI AN:  Yes and no. | will be certain
copies fromny office are sent to you. You m ght be
interested in these papers from Finland because during the
NRC neetings the papers were debated and finally some
comments were made about that as far as the inportance of

t he amount of nercury in the fish and the incidence of
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cardi ovascul ar disease in the Finnish nmen popul ati on, not
t he younger people. | appreciate your comments very nuch.

If I can now address a couple of coments to M.
Collette please, |I think one of the major problens is the
i gnorance of the Anerican people. And, | think that if an
educati onal program was put forth by the FDA or by the fish
i ndustry or a conbi nati on of people that one could cal
inmpartial, | think it would be a great help to educate
peopl e, especially pregnant wonen and wonen of chil dbeari ng
age, as to the benefits of fish and the problens with
certain kind of fish. 1 don't think anyone on this
committee would want to see pregnant wonen not eat fish. |
woul d be surprised if anyone wanted that.

But | think the problemis, and perhaps the
fishing industry does not realize this, the problemis that
pregnant wonmen and wonen of chil dbearing age have to be
informed and educated. So far, neither the FDA is doing
that nor is the fish industry doing that. No one wants to
put the fish industry out of business. Everyone would |ike
to see everyone inprove their economc status, but | don't
think it is unreasonable, if the fishing industry does not
want to pay for it, to ask Congress for a pork pie
allocation to set up an educational programfor the

Ameri can woman that is going to be pregnant.
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| spend a nonth a year near a fishing popul ati on,
the ol dest fishing village in the United States, and no one
guestions the desire or the wish of the working fishernen.
They have no desire to hurt people. There should be sone
ki nd of an educational program |In the nmany years that |
have been around, | have never seen anyone in the fishing
i ndustry try to support such a program inpartial program
There is no question about Dr. Connor's work. It is first-
class work. It is about the fatty acids. But it does not
take into consideration for us right now the anmount of
mercury in fish. No one says you should not eat fish; the
guestion is which fish should we eat or how nuch of certain
fish we should eat. | wish the industry would try to
address that programin the future.

MR. COLLETTE: Thank you for that comment. It is
interesting, we have trouble raising noney in our industry
just to market our product. So, the resources to do that
are certainly an issue.

| would like to point out again though that we do
have an educational area on our web site. W do have
i nformation about nmercury. There is a direct link to the
FDA advisory. So, with our web site we have tried to
provi de sone information.

| would also like to point out that in the packet

t hat you received yesterday there is a group called
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I nternati onal Food Information Council, and they have done
a bal anced piece on fish that is in that packet. 1In it
they do tal k about the benefits of fish and seafood, but
they actually have the exact wording of the advisory, or
very close to it, and | do believe they put this out as a
peer reviewed piece of information before they published.

So, that is something that is out there. CQur
organi zation also has tried to help get this out to people.
So, there are sonme materials out there and there are sone
efforts on education. But resources certainly are an
i ssue.

DR. M LLER  Dr. Shannon?

DR. SHANNON: My questions were answer ed.

DR. MONTVILLE: | was just wondering if you have
done any back of the envel ope cal cul ati ons on what
percent age of the bad fish is actually eaten by wonen of
chi |l dbearing age, and if a strong nessage went out on good
fish/bad fish, that m ght not be nore than offset by the
encouragenent to eat the good fish.

| also think this idea that people m ght stop
eating fish because of this, if you | ook at the exanple of
t he al cohol advisories for pregnant wonmen, it is certainly
not true. Once they are done being pregnant they drink
again. And, the alcohol industry is doing fine despite

t hat war ni ng.
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MR. COLLETTE: The basic answer to your question
is, no, we have done that kind of a calculation. | think
it does get down to the part of the FDA nessage that naybe
needs to be brought out nore strongly, and that is that
consuners should be eating a variety of fish. If you | ook
at the top 20 nost comonly consumed commercial fish
species in the United States, and if you take sort of a
wei ght ed average of all those and then basically you take
the data in the FDA data set and make a cal cul ation, the
wei ght ed average of nmethylnmercury there is actually quite
| ow.

| guess what | amtrying to say is that for nost
of the top commercial species that are sold in the United
St ates, the ones that nobst people eat, upwards of 85
percent fall into that |ow category. So, that is where we
need to get people to go, in ny opinion, to point out the
maj or commercial species and to say eat a variety of fish.
It appears further down in the advisory. Maybe it needs to
be brought up and be pronounced nmore but | think that may
be one thing to consider.

DR. MLLER: Dr. Nordgren?

DR. NORDGREN: | am addressing this to both of
you, and | am concer ned- -

DR. M LLER: Could you speak directly into the
m ke?
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DR. NORDGREN: Yes. The essential fatty acids,
and the question | have is are these essential fatty acids
necessary as a dose, or is it like a vitamn? You need
sone and that is enough, and you don't need tons of it?
Have these studi es addressed this issue?

MR. COLLETTE: | hope Dr. Connor heard the
guesti on.

DR. CONNOR: | didn't quite hear the question.
Bob, perhaps you could repeat it for ne.

MR. COLLETTE: Well, I think the question
essentially was, in the various studies that were revi ewed
in your paper, did the studies exam ne sort of a dose
response? Is that how you put it?

DR. NORDGREN: Yes, are these essential fatty
aci ds necessary as a mniml anpunt or is nore better? |Is
there any evidence one way of another along those |ines?
Any good scientific evidence that the nore you get into
your systemthe smarter you are going to be?

MR. COLLETTE: Did you hear that?

DR. CONNOR: Yes, | heard the question. Those
studi es have been done in human infants by vari ous
investigators and | think the amounts that infant fornula
manuf acturers are now putting into the fornulas, Mead
Johnson and Abbott Ross Laboratories, are probably in the

m ddl e range to have both safety and enough of these fatty
M LLER REPORTI NG COVPANY, | NC
735 8th Street, S.E.
Washi ngton, D.C. 20003-2802
(202) 546-6666



S99

acids. For exanple, two-tenths to three-tenths to four-
tenths of a percent of total fatty acid as DHA is being
added by the infant fornula manufacturers. We do not know
if nore than that would be better. W do know t hat

t hroughout the world human breast mlk differs greatly in
the DHA content. In the developing world and in Chi na DHA
may be as high as one percent. 1In the US. it is about
two-tenths of a percent or |ower, probably because of the
i nfluence of the diet of the |actating woman. So, | hope
t hat that answers your question. | think we have tried to
stay in the mddle ground in the recomendati ons. The
Worl d Health Associati on has nade sim |l ar recomendations
about the content that needs to be present in infant
formulas to sinulate as nmuch possible human m | k.

DR. DWER: Isn't it true that the soon to be
rel eased mcronutrient report of the National Acadeny of
Sciences will cover fat and fatty acids? | believe you,
Dr. MIller and also Dr. Russell, nmaybe others, were on
t hose panel s.

DR. CONNOR: | could answer that to sone extent.
| think a nunber of people have communi cated with the Food
and Nutrition Board, National Academny Sciences report. As
far as | know the one on essential fatty acids is still
bei ng compiled. So, that isn't out yet but | would agree

with you that that would be of great help in establishing
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certain standards of adequacy. But | sort of summarized
for you the literature as | have been able to understand
it.

DR. MLLER: O her coments or questions? |If
not, thank you very nuch.

MR. COLLETTE: | would like to thank the
commttee, especially so late in the day, for your
attention.

DR. M LLER: Know ng how anxious we all are to
get away fromthe table, | am going to beg your indul gence
for a couple nore minutes for sonme di scussion about what is
goi ng to happen tonorrow.

In the first place, we have a limtation on tine
because a nunber of you have to make pl anes out of Reagan
and out of BW and get there early enough to get through
security, and so on. The secretariat has arranged for
shuttles to take you to the airport. 1In order for this to
really work, we have to try to be done by about 3:30 or it
is going to nmake things very tight.

What we are going to do tonmorrow in order to
facilitate this is after the remarks made by nmenbers of
CFSAN, we will go into a session to try to |look at three
maj or areas that should be able to support our--what is
bei ng distributed, by the way, are FDA statenents for

t onorr ow.
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Anyway, there are three areas, toxicology,
consunption and risk conmmuni cation and | have asked three
of our coll eagues to | ead those discussions, Dr. Fischer
for toxicology; Dr. Dwer for the consunption data; and Dr.
Scherer for the risk conmunication. Hopefully, we wll
have 20 or 25 mnutes for that. Following that, | wll
then operate in the following way: W have five questions
that we have to respond to and, rather than trying to gain
a consensus directly of the comnmttee, I will poll each
menber of the commttee separately and ask for your remarks
on the question that is being asked of us, and do that for
all five. Hopefully, we can get all of your remarks on
this and try to devel op sone kind of a sense of what the
conmmttee's feelings are and provide a record of what each
i ndi vidual commttee nenber's responses to the questions.
These will be transcribed and can be nmade available to the
commttee. The entire transcript of the entire three days
will be on the FDA web site and can be obtained there. But
our discussions will be nade available to each nenber of
the commttee.

The agency then will take this advice fromthe
menbers of this conmttee and will generate a course of
action based on our recommendati ons. So, hopefully, by
doing it that way we can get done in tinme for people not to

m ss their airplanes. So, think about it tonight and we
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wi Il begin tonorrow norning at 8:30 as usual, on the dot,
assum ng we can get through the traffic.
[ Wher eupon, at 4:30 p.m the proceedi ngs were
adj ourned, to resune on Thursday, July 25, 2002 at 8: 30

a.m]
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