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October 28, 2005

*Kkx

MR. FIDLER:

I felt the last session was an excellent meeting
where we had a number of really good
presentations made. For those of you who were
not able to attend last meeting, there"s a re-
cap. If you were able to attend, we had
presentations on deposition from Dr. Lynch from
Penn State presenting wet deposition data that
has been collected as part of a project under
contract to us here at DEP over a number of years
and by Dr. Levin of EPGA discussing issues
related to global transport of mercury. We also
received some valuable information on the Federal
Rule recently adopted, the Clean Air Mercury
Rule, cap and trade program, and also some
information on initiatives in place i1n other
States that have also chosen to go their own way
and adopt a process for mercury emission control
within their own respective States.

I thought the session, at the very end of the
meeting, where everybody was very open and
willing to offer suggestions on speakers that

could continue to build an information base that
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we can utilize as we make some decisions over the
next month or two. And as a result of that, what
we"ve tried to focus on today, and you can gather
that from the list of speakers, Is some
information on health effects of mercury. We do
have a speaker, Dr. John Bell from SAFRISK, will
be starting, and then Dr. Donald McGraw, both
talking about health effects resulting from
mercury emissions and deposition of those
emissions. We will have a presentation on the
fish advisories in place within the State. And a
little bit of I guess the mechanics as to how we
established that advisory process and what
contributes to us making those decisions.

And there was a request for information on
chronology of the Clean Air Act implementation
and what, what have been the results of all of
the actions that have been taken over time. And
Wick Havens is going to be trying to satisfy that
request and present information today that"s
representative of what we"ve seen here by way of
progress made, results achieved, through
implementation of various initiatives here iIn the
Commonwealth.

Again, the format will be the same. We"ll
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be providing opportunity and some time for
information to be presented. We"ll provide about
15 minutes following each presentation for open
discussion and question. Any comments will be
recorded. As | mentioned at the last session, we
are transcribing the results of every meeting so
that we have an accurate record of what everybody
has offered. Sometimes things are lost iIn
recording and transcribing recordings of meetings
so that"s why we"ve decided to utilize this
approach. Not at all to replicate a public
hearing format, but just to be as accurate as we
can In transcribing the proceedings of each of
the meetings. As a result of that however, 1-°d
like to, as I tried to remind everybody at last
session, as you make a comment, as you provide
input, 1t"s critical that you identify yourself
so that we can accurately track who"s offering
what type of i1nput, feedback, and information.

By way of developments, since we"ve got a number
of industry representatives here representing
stationary sources, 1°d like to mention that
there has been some legislative activity this
week. The Transportation Committee in the House

voted out a Bill this week to rescind
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Pennsylvania®s Clean Vehicles Program. We"ll be
working very hard today to try to get the word
out to as many folks as we possibly can about the
potential impact on stationary sources if In fact
we move from our scheduled clean vehicles program
to the Federal Tier 11 program which 1s what the
Bill identifies as the program that should be iIn
place within Pennsylvania. |If there®"s any
bearing that any of you could provide to telling
that story and helping us to inform and educate
folks that are close to you, that would be very,
very helpful, as I understand the Bill is to be
voted on, on the full floor, on Tuesday. In fact
1"ve got to leave iIn the next couple of minutes
to make some calls myself. So I will be leaving
for just a few minutes, but I will be back. 1°d
like to, unless anybody has anything to add
before we get started this morning, I will start
by introducing the first speaker. Are there any
comments?

Let"s go around the table and introduce
ourselves again for those who may not have been
able to attend the last meeting. John, do you

want to start please?
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MR.

MR.

MR.

MR.

MR.

MR.

MR.

MR.

MS.

ARWAY :
John Arway, I"m Chief of the Environmental
Services Division of the Pennsylvania Fish and
Boat Commission.

CANNON':
David Cannon with Allegheny Energy.

TRISKO:
Gene Trisko, attorney. I"m here on behalf of the
United Mine Workers of America International and
their Pennsylvania Local and Districts.

CLEMMER:
Reid Clemmer of PPL Services.

BRISINI:
Vince Brisini, Reliant Energy.

SPENCER:
Rick Spencer with National Wildlife Federation.

MCPHEDRAN:
Charlie McPhedran with Penn Future, sitting iIn
for Jan Jarrett.

GRAYBILL:
Lowell Graybill with the Pennsylvania Federation
of Sportsmen®s Clubs.

CONNER:

Gairl Conner, Citizens Advisory Council.
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MR.

MR.

MR.

MS.

MR.

DR.

MR.

DR.

DR.

WELSH:
Mike Welsh, International Brotherhood of
Electrical Workers.
ELLIS:
George Ellis, Pennsylvania Coal Association. 1™m
sitting In for Frank Burke, Consol.
BIDEN:
Doug Biden, Generation Association.
WITMER:
Pam Witmer, Pennsylvania Chemical Industry
Council.
SCHMIDT:
Jeff Schmidt from the Sierra Club, sitting in for
Nancy Parks. 1 would like to reply at some point
to the announcement about the attempt to overturn
the clean vehicles program, before he leaves.
GOODMAN :
Cynthia Goodman from the Pennsylvania Department
of Health iIn the Environment Health Division.
STAMOULIS:
Arthur Stamoulis of Clean Air Council.
SULLIVAN:
Terry Sullivan, Brookhaven National Laboratory.
BELL:
John Bell, SAFRISK.
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MR. CHALMERS:

Ray Chalmers, EPA Regional I11I.

MS. RAMSEY:

MR. BARR:
MS. EPPS:
MS. EPPS:

Billie Ramsey, ARIPPA.

Gene Barr, Pennsylvania Chamber.
DR. WESTMAN:
Roger Westman, Allegheny County Air Quality

Program.

Joyce Epps, Pennsylvania®s Air Director. At this
point what 1 would like to do i1s also to go
around the room so that we know who"s present.

So if Dean you"ll start on that side please.

*Kkx

[Introduction of audience.]

*Kkx

Thank you for the introductions. At this point
1"d like to introduce Dr. John Bell. Dr. John
Bell i1s a principal and co-author of SAFRISK, LC,
a consulting firm specializing in health,
environmental and agricultural risk. 1In a career

that spans 31 years he has worked as a
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DR. BELL:

10

toxicologist both i1n academia and the private
sector. He has extensive experience iIn the
following technical areas: human health risk
assessment; heavy metal toxicology; health and
ecological Impacts of combustion products; risk
of petroleum constituents; strategic approaches
to site remediation; and is a credible expert
witnhess and litigation support specialist. He
has approximately 90 publications and
presentations and has been Board certified as a
diplomat of the American Board of Toxicology
since 1981. At this point in time | bring to you
Dr. John Bell.

I didn"t realize you were going to read all that.
Good morning. Quite a varied composition iIn this
group. What 1 was asked to do by Craig Evans in
this presentation was to give sort of an overview
of the health effects of mercury and the various
species of mercury, but also to talk about the
fate and transport of mercury a little bit,
particularly as i1t pertains to combustion
emissions and Impacts on human health. From the
agenda i1t looks like human health Is going to get

hit quite a bit today so I"m not going to spend a
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11

great deal of time on that. |1 think there®s some
more interesting things in the second half of the
presentation. So, let"s just move on. You can
tell I"m not an engineer.

What"s the iInterest In mercury these last
few years? 1 think that probably everyone will
agree that the greatest impetus for both
regulation and control of mercury emissions and
the like 1s the perception that mercury in Ffish
IS going to present a great health problem to the
citizens of the United States. And this is
reflected In the fact that we see fish advisories
I think in almost every State in the Country
right now warning people to restrict the amount
of fish they are consuming because of the
potential for mercury exposure. So what I™m
going to do, as | said before, 1"m going to
speak, break up the talk into two different
portions. In the first portion 1"m going to talk
about some of the things we know about the
toxicity of mercury, particularly as 1t related
to combustion emissions.

I"m probably preaching to the choir here but
really the three mercury species that we"re most

concerned with are elemental mercury, divalent
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mercury, which is mercury on the +2 charge -
oxidized elemental mercury, and methylmercury.
Obviously methylmercury i1s not emitted from
combustion sources, but as we"ll talk about in a
little more detail as we go through here, you
should probably be familiar that once divalent
mercury gets into water systems, due to microbial
action in the water sediment iInterface, you can
get the formation of methylmercury, ethylmercury,
and several other organic mercury species. And
these ultimately, in an environmental setting,
turn out to be the species that are most, of most
concern from the public health perspective. All
right, we know quite a bit about mercury
toxicity. |If you"ve got a few months and go into
the literature, you"ll be buried by the numbers
of studies that have been done, both In animals
and human exposure situations, trying to define
the mechanisms of action, what the impacts of
mercury exposure are.

There are a couple of classic high level
exposures that are a part of the mercury
literature and 1 just wanted to briefly touch on
those first of all. The first occurred iIn

Minamata Bay in Japan. And this was probably one
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13

of the, one of the bell-weather events In terms
of organic mercury toxicity. To give you a
little bit of background i1f you"re not familiar
with 1t, there was an industrial discharge of
mercury waste from a factory on Minamata Bay.
They were discharging this waste i1In theilr aqueous
waste stream from 1953 through 1960. There were
many, many residents around the Bay and they used
the Bay for subsistence fishing. And through
some very interesting epidemiological
observations the, the question was quickly asked,
"There®s something wrong with what"s going on in
the Bay." Crows, birds that were eating fish
from the Bay were falling off perches. There
were problems, health problems, behavioral
problems with cats that were eating fish from the
Bay. And ultimately, it was determined that the
inorganic mercury that was being discharged into
the Bay was being converted to organic mercury
which was being taken up by the fish, which was
being caught by the residents and consumed. And
overall there were approximately 2,200 people,
residents in that area impacted by methylmercury
toxicity. And of those there were some 12

deaths.
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There®s another interesting exposure
scenario iIn lraq and this happened in 1971 when
90,000 metric tons of seed grain, which was
treated with methylmercury as a fungicide, were
distributed throughout the Country. They had
warning signs, the seeds were actually painted
purple pink color as a warning. Unfortunately
all the warning signs on the bags of grain were
in English. They were distributed throughout the
Country and the people used this seed grain as a
source of flour for baking. And, there were over
6,000 people impacted by the i1ngestion of
methylmercury in this episode and about 460
deaths. Unfortunately because of the turmoil
obviously that"s been going on in lraq with the
Irag Iran war and subsequent wars, It"s been
very, very difficult to do any sort of follow-up
on these folks. But, you know, It was a fairly
high level exposure that was easily i1dentified as
to 1ts source.

Some of the clinical symptoms that were
observed from both of these high level exposure
scenarios, it became obvious that i1f women were
exposed during pregnancy that their offspring

could be impacted as a result of the
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methylmercury exposure that the mother took in.
And, as children from these mothers grew older,
some of the symptoms that were seen were mental
retardations, cerebral palsy, deafness,
blindness, and slurred, slow, difficult speech,
like 1 just had a moment ago. But again, these
is from a relatively high level exposure and, as
we"ll talk a little bit as we move forward, this
should not really be confused with a situation
that you normally see in an environmental
exposure which i1s, you know, considerably lower.
As far as adult exposures in both of these
situations, the primary things that were seen
were sensory impairment and motor impairment.
Again, primarily central nervous system impacts.
All right, as | said on the very second or third
slide, we"re talking about three different forms
of mercury. Elemental mercury and divalent
mercury do appear In combustion emissions.
Methylmercury is formed in the environment after
divalent mercury gets into a water body. So,
what 1*m going to do briefly is go through the
toxicity of these three different types of
mercury, three different species of mercury, to

give you some appreciation for perhaps why we see
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some of the toxicity that we do see from them.
Elemental mercury is the one that you"re, you
know you®ve probably all seen 1t in high school,
looking around it depends on the age | guess.
When I went to high school, we had, we were able
to play with jars of liquid mercury in the lab
and play around with 1t and look how neat the
bubbles are and everything else when you drop it
on the table. 1 saw a very interesting article
in National Geographic several years ago,
National Geographic Magazine, where they took a
vase of liquid mercury and shined ultra-violet
light through 1t against a screen iIn the
background. And there was this incredible vapor
coming off the surface of this vase full of
mercury. So these things weren"t really
appreciated, you know, back in the "60"s when 1
went to school, but they"re certainly appreciated
now. A very, very volatile compound. The
critical organ for the toxicity of elemental
mercury i1s the brain. And 1°ve got kidneys down
there and as we go down a little bit, we"ll
understand why 1"ve got kidneys up there as well.
One of the reasons the brain iIs a target for

elemental mercury is that 1t"s a very, very lipid
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soluble metal and the usual exposure i1s through
inhalation. So once i1t"s inhaled, 1t rapidly
distributes throughout the body, and because of
its lipid solubility, will get into the brain,
cross the blood-brain barrier which normally will
exclude compounds. In the body elemental mercury
IS very, very quickly oxidized. In other words
it goes from having no charge to having a +2
charge. Once 1t gets a +2 charge i1t effectively
is barred from getting across the blood-brain
barrier. So there"s this balance that"s set up.
You get the exposure, It tries to distribute
throughout the body, but as it"s distributing
it"s also being converted into divalent mercury.
So, there®s sort of, you know, a balance of how
quickly the oxidation occurs versus how much gets
across the blood-brain barrier into your brain.
Because of the way it"s distributed and because
it 1s converted into divalent mercury you end up
finding a lot of mercury in the kidneys after an
exposure to elemental mercury. Again, It's a
result of this conversion to divalent mercury.
The primary mechanism for getting rid of
divalent, one of the mechanisms for getting rid

of divalent mercury is filtration through the
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kidneys. And i1t turns out to be an organ which,
in trying to handle divalent mercury, also
accumulates i1t and can become a target of
toxicity itself. So, again, what you"re talking
about with the inhalation exposure to elemental
mercury, you"ve got this equilibrium going on
about how much gets into the brain. Once i1t gets
into the brain, 1t can be oxidized and trapped in
there. You also have it being converted iIn the
rest of the body and getting to the kidneys and
being trapped and accumulated in the kidneys
where i1t can produce toxicity as well. Most of
the toxicity that you see nowadays, it"s not very
common to see 1t nowadays because most of the
exposures had been occupational In the past,
chloralkalide plants, facilities that manufacture
fluorescent bulbs and the like. There"s been a
great deal of attention paid on the occupational
level now so exposures are really restricted. So
it"s not something that you see a great deal of.
We*ve already talked a little bit about divalent
mercury. You know, that®"s part of the problem
with these three compounds is that, as you can
see, they“"re all very, very related. They"re

related in the environment and they“"re related in
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the body as well. And you can get conversion
back and forth from some of these forms. But
divalent mercury iIs a species that i1s emitted
from combustion processes. So It is something
that you"re going to find. It is, as you already
know, probably part of the major concern in terms
of air dispersion from a combustion source. |1
already said that due to the i1onic charge i1t does
not readily cross the blood-brain barrier. It
also doesn’t cross, very easily cross, the
placenta because of that same, that same charge
characteristic. The toxicity of divalent mercury
is believed to be mediated through the binding to
sulfthydryl groups which are, again i1f you
remember your chemistry, this Is a bond to a
protein through a sulfur and a hydrogen, and
divalent mercury i1s very effective at binding and
bridging sulthydryl groups. And when i1t does so
with critical enzymes, 1t can interfere with the
function of that enzyme. It"s also believed to
be able to change the structure of proteins by
that binding. So i1t"s believed that this i1s the
common mechanism really for all the forms of
mercury that we"re talking about — binding to

sulthydryl groups. Divalent we said, the Kidneys
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are the target organ for toxicity from divalent
cations. There®s a binding of mercury to
sulthydryl groups, presumably in the lumen of the
proximal tubule of the kidney, which interferes
with the reuptake of components from the filtered
urine and the function of the kidneys itself.
There"s also some evidence in animals that
there®s an immunological component to divalent
mercury toxicity In the kidneys and this may also
exist 1In the humans as well. But basically the
bottom line i1s that it interferes with kidney
function, can damage kidney function.

This is really the compounded iInterest, |1
think from when we"re talking about mercury
emissions from a combustion facility, because
ultimately divalent mercury that is emitted and
ultimately gets iInto a surface water body faces a
potential of being converted by microbial action
into methylmercury. And methylmercury has some
very interesting characteristics which you"ll see
can enhance i1ts potential to cause toxicity. As
we said already, the critical organ for toxicity
is the brain. It readily crosses both the blood-
brain barrier and the placenta because

methylmercury is a very lipid soluble compound.
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Remember we said that divalent mercury is
charged. That charge really prevents it from
crossing membranes whereas in 1ts organic form it
can actually dissolve through and across
membranes In the body. So it can be quite widely
distributed. It accumulates iIn the brain and is
slowly converted to divalent mercury. And iIn
doing so it contributes to the trapping and
accumulation of methylmercury iIn the brain.
Again, 1t"s believed to produce i1ts toxicity
through binding to sulfthydryl groups and there®s
still some argument as to whether the
methylmercury itself is binding to the sulfthydryl
groups or whether there"s actually a conversion,
a local conversion, of methylmercury to divalent
mercury, and that"s what®"s binding. But, it
really doesn"t make a great deal of difference.
It"s, the mechanism is believed to be mediated
through this binding to critical enzymes or
proteins in brain tissue. And the very young
appear to be particularly sensitive. And that"s
really what has led to a lot of the fish
consumption advisories that are obviously
targeted at pregnant women or women of child

bearing age.
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Pharmacokinetic parameters for
methylmercury, that"s a lot of words to say
something that"s really quite simple. The key
here i1s that the oral absorption of methylmercury
is extremely efficient. Greater than 95% of what
IS Ingested i1s absorbed from the gut into the
body. Now, i1f you contrast that with divalent
mercury, If you eat fish, for example, that
contain divalent mercury, only about 7% of the
mercury that®"s in, of what"s Ingested, gets into
the body. The rest of i1t passes on through. So
this characteristic of methylmercury, again,
works against it because, you know, 1If you have
it in the food that you®re consuming, It"s going
to be absorbed from that food into the body. And
then we start to see the trail of toxicity that
we referred to a few minutes ago. Absorbed dose
in the blood — 6%, what I put that up there for
is that methylmercury distributes throughout the
body very quickly so that after an exposure
situation, very little of 1t, only about 6% is
present in the blood. And that can create some
problems obviously that you see with the last
part of that, the body half-life — anything

that"s not found In appreciable concentrations iIn
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the blood is not going to be available for the
normal elimination pathways very efficiently. So
you"re not going to get kidney filtration or
transport through the bile back into the gut or
metabolism in the liver, because you®"ve only got
6% of 1t in the blood. The rest of It"s
distributed elsewhere in the body. So these are
some characteristics that sort of tie into
methylmercury as being a, being the species of
concern from a toxicity point of view.

There®s been a lot of attention paid in the last
few years on several human exposure situations
from fish ingestion of mercury. You know, as 1
said, there have been several iIncidents of acute
exposure to fairly high levels like the Minamata
Bay and the lrag exposure situation, but
researchers have focused on several populations
that consume a lot of fish and, as you probably
already know, mercury is ubiquitous. It"s
everywhere. You"ll find mercury in fish
throughout the world. So epidemiologists have
been very interested iIn zeroing in on populations
that consume a lot of fish -- basically,
subsistence fishermen. And to try and set up

some studies to try and determine what sorts of
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toxicity you might be seeing from, I don"t like
to use the word "low level environment exposure,'
but compared to the acute exposures we were
talking about earlier, these are environmental
exposures. These are the levels of mercury that
are found in the fish that people are eating. So
what sort of effects might we be seeing?

This first study was conducted i1n the Faroes
Islands, and I had to actually look up In the
atlas to find out where the Faroes were because I
didn"t know this, and they“re iIn a delightful
area northwest of Scotland between Iceland and
Norway. 1 can"t imagine what the winters are
like there, but, 1 thought Wisconsin was bad.
They are characteristic In that they eat fish and
whales — a lot of fish and whales because they
are a fTishing population. They are Scandinavian
in origin. And so, epidemiologists decided that
this would be a great population to study for
long term effects of mercury exposure. So they
set up a prospective developmental study that
involved 900 mother-infant pairs. And they took,
I believe they took both maternal blood level and
hair level mercury measurements on these pairs,

no 1"m sorry, they took cord blood on these. And

Diaz Data Services

331 Schuylkill Street Harrisburg, Pennsylvania 17110 (717) 233-6664



© 00 ~N o o b~ w NP

N T N N N N N N I T e T e e S = S = S S S
g A W N kB O © O N o o~ W N Lk O

25

they subjected the children to standardized
neuropsychological tests at the age of 7. These
are normal developmental type tests, intelligence
tests for a specific age group. And then they
compared them against age match controls iIn the
same population, or low mercury exposure controls
in the same population, to see 1T the exposure to
mercury In the diet had any impact on the
development of these kids. And in fact they did
determine that there was statistically subtle
dose-related developmental effects measured iIn
the children at 7 years of age. The study was
complicated a little bit because they also found
because these people also ate a lot of whale meat
that they were exposed to PCBs through the whales
as well. So there was this complicating factor
in there, but this turned out to be the study
that EPA used to update their reference dose for
methylmercury. And even when they corrected for
PCB exposure, they"re still confident that there
was a mercury-related impact on development of
these children.

A second study was conducted in the
Seychelles. And these islands are a thousand

miles from Africa in the middle of the Indian
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Ocean. It"s like some researcher just decided
this would be a great place to go and spend 6
months. Again, a fish-eating population. They
set up again a prospective developmental study
that involved 779 mother-infant pairs and they
were followed, the kids were followed from birth
to 5-1/2 years and again subjected to the
standardized developmental tests. This study
sort of complicated the picture because, although
they saw what they believed to be mercury-related
impacts on development in the pilot study they
conducted, i1n the main study they did not see any
mercury related developmental effect. And, iIn
fact, there®"s been some recent reevaluation of
the data and there®s some suggestion that, you
know, 1711 throw this out for what it"s worth,
that there was actually an improvement in the
development of some of these children as a result
of exposure to mercury.

It sort of raises, I"m not going to spend a great
deal of time talking about it, but you probably
have already heard there"s always this dilemma,
you know, warning against fish consumption
because of the presence of mercury, but everybody

knows from a public health perspective that
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eating fish 1s good for you. So, you know, do
you tell folks not to eat fish, do you encourage
them to eat fish? How do the good impacts of
eating fish with the omega-3 fatty acids and the
like and, you know, the low-saturated fats
balance off the low level mercury exposure that
you might be getting at the same time? That one
has not been sorted out yet. Okay, so the Faroes
study did indicate that there was an impact on
development, this one did not.

And again, this i1s a third study that was
conducted In New Zealand. They started out with,
looking at 11,000 mother-infant pairs. The
mothers submitted hair samples and completed a
dietary survey. Out of those 11,000 mother-
infant pairs, they found 1,000 mothers who
consumed fish more than 3 times a week throughout
their pregnancy, and 73 of these mothers had hair
mercury levels that were greater than 6 parts per
million. So they set up, again they“ve done a
number of studies on these data, but the primary
one they looked at was, again, subjecting the
infants to, or the kids to developmental
psychological testing at 4 years and again In the

6-7 age group. And they were matched against
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children from mothers with lower hair mercury.
So it was like a greater than 6 parts per million
in the hair and less than 6 parts per million.
And they too determined that there were dose
related developmental effects related to the
higher level of mercury exposure.
Coffee break already? 1"m sure you"re ready by
now .

All right. 1711 quickly move through this.
I just want to make sure that you understand what
a reference dose i1s. This is a value that gives
an indication of the potential toxicity of a
compound and i1t"s based on non-cancer endpoints.
We really don"t have any evidence that any of
these mercury species that we"re talking about
are carcinogenic. So we"re talking about non-
cancer endpoints. One of the things that, sort
of the holy grail of toxicology, is that non-
cancer endpoints usually/almost always exhibit a
threshold so that as you increase the dose level,
you see no effects until you reach this threshold
exposure and then you start to see toxicity. And
that level where you start to see i1t is called a
threshold. And as opposed to the cancer paradigm

where i1t"s, there are people who believe that
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exposure to one molecule will result in the
potential of a cancer forming. So, the reference
dose really counts on this being, mercury
toxicity being a threshold event. And the
definition that EPA uses that the reference dose
IS an estimate (with uncertainty spanning perhaps
an order of magnitude) of a daily exposure to the
human population (including sensitive subgroups)
that 1s likely to be without an appreciable risk
of deleterious effects during a lifetime of
exposure. So this i1s a level that you can be
exposed to every day of your life and not expect
to see any toxicity. And there"s a safety
factor, as i1t implies, built In to deal with
sensitive populations. Usually based on animal
studies, 1t"s expressed as a daily dose,
milligrams of mercury exposure per kilogram of
body weight per day. So again, you can take your
dietary exposure scenarios and come up with a,
with a daily dose converted in that way. So it"s
usually based on animal studies. Methylmercury,
the most recent reference dose from EPA i1s not
based on animal studies, it"s based on the data
from that Faroes study that 1 just mentioned, so

it"s human data, presumably more reliable.
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All right, there also 1s a reference
concentration which basically has the same sort
of meaning although instead of a daily iIngestion
dose, we"re talking about an inhalation exposure
level. So this 1s an air concentration. So this
is referred to, obviously, as the EPA"s reference
concentration. It"s to develop against, to
protect against inhaled exposures, often based on
occupational exposures, and it"s expressed in
terms of an air concentration. Again, It"s an
air concentration that you can be exposed to
throughout your lifetime without, you know,
expecting to see any harmful effects.

All right, I"m going to have to pick up
speed a little bit. The important thing about
this slide i1s that the old way of coming up with
a reference dose i1s that you or the researchers
or whoever was evaluating the data, looked at
dose response data. As | said before, as you
increase the dose of exposure to a compound you
should see a dose related increase iIn the
severity of the toxicity. So, you know, a little
bit of poison doesn"t cause much of a problem.

As you Increase and iIncrease and iIncrease, you

can go through a spectrum where you go from
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subtle effects to serious effects, ultimately to
death. And this i1s true for most compounds,
including water. So when you"re trying to figure
out a reference dose, normally what you would
look for i1s what"s known as a NOAEL, which is a
No-Observed-Adverse-Effect-Level. So you take
this dose response information, you"ve looked at
various exposure levels, what you"re doing is you
back down until, at the dose, you look at the
doses and you back down until you don"t see any
response. This is your No-Observed-Adverse-
Effect-Level. 1It"s, you know, as 1t says. And
typically then what EPA would do would be to take
that dose that doesn®t show a response iIn this
test situation and add safety factors, or what
they call "uncertainty factors™ to 1t. So that
they would, ultimately they would move that dose
down perhaps 100, you know, up to 10,000-fold.
To say that okay, 1If we"re exposed at this level,
we"re comfortable now that there®s enough of a
safety margin here that an individual 1s not
going to see any sort of toxicity. The problem
with looking at a No-Effect-Level is you don"t
know how far away that No-Effect-Level is from

where the Effect-Level starts. Because you“re
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looking at the absence of an effect, not the
presence of an effect. So to summarize a ton of
work In a very few sentences, what EPA has done
i1s move toward looking at what"s known as a
benchmark dose. Where now they look at again,
this dose response curve, they fit a line to this
dose response curve, and instead of trying to go
below that to a No-Effect-Level, they look at
some defined iIncrease above background. And iIn
the case of methylmercury, they looked at a 5%
increase above background as being sort of where
you might start to see toxicity. And they then
took, they then take because they®re doing
statistics on these data, they take a confidence
limit on that value and take the 95% lower
confidence limit on that. So 1It"s, 1t"s a really
pretty conservative level, but 1t iIs right at the
bottom of the dose response curve. And i1t gives
more iInformation than the old way did. 1"m sure
I lost everybody on that. It"s not something
that you can really describe In a couple of
minutes, but.

All right, this just gives you some
information on the reference doses for the

various mercury species that we"re talking about
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here today. And you®ll see that the numbers that
have the double asterisks beside them, these are
values that have come out of EPA"s IRIS database.
These are sort of official, peer reviewed,
toxicity values and you"ll see that there"s one
for divalent mercury and there®s one for
methylmercury and there"s a reference
concentration, as you might expect, for elemental
mercury because it"s an inhalation exposure
problem. In the italics I"ve also shown that,
the document that these came from which i1s the
guidance document for conducting risk assessments
for hazardous waste iIncinerators, EPA has also
calculated some of these other values, but they
have not been subjected to the same sort of peer
review evaluation that the IRIS values have.
Basically what they"ve done is say, okay if an
oral value is this, 1T we apply a couple of
numbers, we can convert it to an inhalation dose
and that"s what i1t would be. It"s kind of
sloppy, sloppy toxicology, but it, you know,
that"s what they"ve done. No editorializing.
And, again, you"re probably not going to use
this, but 1 thought 1t was interesting that you

have this information. Once you have a reference
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dose, basically all you do i1s compare a reference
dose to an estimate of the average daily intake
or daily dose and i1f the daily intake is greater
than the reference dose, you end up with a hazard
quotient that exceeds 1. And i1If you have a
hazard quotient that exceeds 1, you should be
concerned that there®s a potential for health
effects. |ITf 1t"s less than 1, you know, you can
be fairly comfortable that there"s not a problem.
Because remember what we said the reference dose
was, that"s an exposure level that you can be
exposed to every day of your life without seeing
any harmful effects. Usually it has some safety
factors built into 1t as well. So, you know, if
you"re the sort of person who likes to take fish
mercury concentrations and convert them into some
sort of a health risk, then you can use that
equation. The daily intake i1s quite simply the
average daily consumption rate for fish and the
concentration of mercury that"s in the fish. So,
you know, you can crunch the numbers yourself.
You don"t need consultants.

That"s the quick and dirty toxicology portion of
this. 1 should probably have done this last

because toxicology always puts people to sleep.
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You start talking about toxicology and risk
assessments and foreheads just go to the table.
I"m sorry. Second part, anyway, what do we know
about the fate and transport of mercury species
associated with combustion? Again we"re, you
know, our concern is with these three compounds,
three species. Now I"m going, hopefully you can
read this in your handout a little clearer than
it 1s here, but the next slide will make i1t a bit
clearer and I"ve got the pointer right here.
This diagram again is out of that human risk
assessment protocol that EPA just finalized in
2005 for conducting risk assessments on hazardous
waste incinerators. And they put this scheme iIn
the guidance to, this is their default
understanding of what happens to mercury once it
comes out of the stack. They start with the
assumption that 80% of the total mercury is In
the vapor phase, 20% is in the particle-bound
phase, okay? And what they®"ve done here they"ve
included, you start with the total emissions of
10 grams and as you move through it you can see
how we end up some of these final numbers. All
right, so of this 80% that"s iIn the vapor phase,

60% of the total i1s divalent mercury vapor, 20%
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is elemental mercury vapor. Okay, the 0 charge,
the +2 charge. 20%, this 20% that"s particle-
bound 1s essentially all divalent mercury, i1t has
a +2 charge. Now, part of the reason 1 guess why
we"re here today is that EPA recognizes that of
the mercury that i1s released from a point source,
more than 50% of 1t does not act locally — it
enters what"s known as the global cycle — 1t"s
gone, moves east In the winds. Now, this has
some advantages 1T you®"re dealing with local
effects from a point source like an Incinerator
that you"re trying to get permitted for example
because of the mercury that"s coming out of the
stack, you"re only showing about 48% of i1t acting
locally. The rest of i1t i1s not really having
local impact at all. But from an overall
perspective, somebody to the west of you may be
sending mercury your way which is ending up, you
know, acting In your area. So, the fact that it
goes Into a global cycle does not really explain
it away satisfactorily. 1It"s still there, it
still has a potential to do things and i1t"s
largely responsible for why you can find mercury
almost everywhere you look in the world. It"s

naturally occurring obviously, but also, you
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know, you look at emission sources in China,
India, Korea, the like, you know there®s an awful
lot of mercury going into the environment that"s
the global environment that"s just circulating.
I"m going to move to the next slide because I ve
got a more simplified version of that, but
basically what EPA does you know with this scheme
is that starting with the 10 grams, 11l move to
the next one because i1t did not do very well.
Okay, we"re starting again with the same
assumptions. 20% elemental, 80% divalent, that"s
the assumption that EPA i1s making as their
default. That"s the form of mercury that"s
coming out of this stack. Again, we"ll start
with 10 grams. It"s allocated as 2 grams of
mercury vapor, 6 grams of divalent mercury vapor,
and 2 grams of particle-bound divalent mercury.
Of that, 1% of the mercury vapor iIs acting
locally, 68% of the divalent mercury vapor, and
36% of the particle-bound. And if you look at
that In terms of how many grams that is of your
original starting 10, you end up with .02 grams
of the mercury vapor and a total of only 4.8
grams of divalent mercury. So, again, In terms

of local 1mpact, divalent mercury is by far, you
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know from a mass perspective, the most important.
This 1s the compound, this the form which is
going to get into the food chain and have the
local effects and remember long-term, down the
road, 1t"s going to get potentially converted
into methylmercury.

SCHMIDT:
Are you saying that 68% of the divalent mercury

that"s emitted has, i1s deposited locally?

BELL:
It acts locally, yes.

SCHMIDT:
Acts locally, not global transfer.

BELL:
IT you go back, and unfortunately it"s not all
that clear here, but this is the divalent mercury
vapor. They"re saying 68% acts locally, 32% goes
into the global cycle.

SCHMIDT:
So that might contribute to what some people call
mercury hot spots.

BELL:
Yes.

SCHMIDT:
Thank you.
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Now there®s been, you know, quite a bit of
controversy about this assumption that what comes
out of the stack i1s allocated 20% elemental and
80% divalent. And certainly from the hazardous
incineration perspective, it"s known that some of
the air pollution control devices, electrostatic
precipitators for example, are really quite
effective at stripping divalent mercury out of
the emissions. And 1711 show you the next slide.
Rather than go with the assumption, the default
assumption, of 20%/80%, I worked on a facility
where they were able to demonstrate actually that
the removal of divalent mercury was so efficient
that the split was actually 90% elemental and
only 10% divalent. And, you know, 1 put this
slide, this table is to show what you end up with
ifT you, 1f you follow the same assumptions that
EPA did with the default. Again, starting with
10 grams total of emissions and having, these
percentages are exactly the same as in the
previous slide, and now you get .09 grams of the
original 10 grams acting locally as mercury vapor
and only .6 grams of divalent acting locally. So

that"s a total of .69 grams, and i1If I push the
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right button, the previous slide, as opposed to
4.82. So, you know, measuring what®"s coming out
of the stack, the speciation, Is going to be
helpful.

The second part of this talk 1s to try and
point out some of the potential pitfalls i1n, you
know, you know what the toxicity of methylmercury
from fish ingestion is, how do you relate that
back to what®"s coming out of the stack? And 1
guess what I"m trying to show you is that i1t"s
not a simply process — that there are a number of
things that can have a profound iImpact on that.
Obviously any sort of change, alteration, air
pollution control, which can take care of
divalent mercury i1s going to have a significant
impact on local impacts. So this iIs one area.
All right, so that"s what"s coming out of the
stack. Once i1t comes out of the stack what
happens to 1t? It can be, I believe you had a
presentation at the previous meeting that talked
a little about some of the air dispersion and
deposition and things, so I won"t spend a great
deal of time on this, but certainly mercury
species that come out of the combustion stack are

subjected, can be subjected to both wet and dry
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deposition. You can have wet and dry deposition
of vapors and you can have wet and dry deposition
of particles. Wet deposition obviously are
associated with rainfall events or snow events,
where you"re physically trapping the compounds
and bringing them down to the earth"s surface.
Dry deposition you®re talking about, you know,
settling based on the aerodynamics of the
particles, you know, as they move across and are
getting trapped on the earth"s surface or on
foliar surfaces or what have you. But they can
come down, we know that. This is also out of
that 2005 risk assessment guidance document, and
iT anybody®s interested I can give you the web
site to get a hold of that, 1t"s really fun
reading, I1It"s about this thick. When the mercury
comes out obviously it can be deposited on soil
surfaces. Once i1t"s on soil surfaces and
incorporated into the soil, 1t can be ingested by
humans through incidental ingestion — Kkids
playing in the backyard, i1t can be taken up into
plants and eaten. Again, i1t"s not very
effectively accumulated in plants and the
important thing to remember is that the

emissions, mercury emissions coming out of the

Diaz Data Services

331 Schuylkill Street Harrisburg, Pennsylvania 17110 (717) 233-6664



© 00 ~N o o b~ w NP

N T N N N N N N I T e T e e S = S = S S S
g A W N kB O © O N o o~ W N Lk O

42

stack and impacting the soil are going to be
primarily in the divalent form, the i1onized form,
which are not particularly well absorbed from the
gut 1T they are ingested. Okay? We talked about
that, only about 7%. The default value that EPA
uses for, In this guidance document, they assume
that 2% of the total mercury that"s deposited
onto soil surfaces gets converted to
methylmercury, so that there"s a low level of
methylmercury in the soils. But, again, It"s
really not a significant exposure source. The
other obviously exposure pathway is through
inhalation because you have mercury vapor and you
have divalent mercury vapor and you have
particles air born as well In the vicinity of the
facility. So there"s the potential for air born
exposure through inhalation. The big concern,
the biggest concern 1 would say though is getting
into surface water bodies. You have these same
things that 1 just talked about In terms of the
deposition occurring on watershed soils. So that
you get mercury, divalent mercury primarily, but
a little bit of methylmercury, in the soils of
watersheds. They are then subjected to, well you

can see by direct deposition. You can also have
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impacts on the surface water body itself. You
can have compounds depositing through wet
deposition Into, onto surface water bodies,
diffusion from air into surface water, and
probably the larger concern though i1s runoff from
impacted watersheds. You get the deposition onto
the soils of the watershed, you then have
rainfall events, and it, they wash from the
watershed 1nto the surface water body. Once
they"re In the water body, you know, they can be
subjected to benthic burial which means that they
get, they"re iIn the sediment and they can be
covered by more sediment so they“"re essentially a
sink such as you see often with PCBs. Once
they"re covered with layers of sediment, they"re
not really available for entry into the food
chain. But they"re there and they"re going to
stay there. And you also have the potential for
volatilization of compounds out of the surface
water body. So, really when you®re evaluating,
trying to predict what this total water body
concentration Is, you can see that i1t"s really a
pretty complicated process and there are a lot of
assumptions and a lot of uncertainty associated

with that process.
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MR. WESTMAN:

DR. BELL:

Dr. Bell, you have about 5 minutes.

Yikes. Okay. [I°11 pick i1t up. This slide I put
up here just to show that, we"ve talked about it
although 1™m not going to spend very much time
talking about i1t, that microbial action within
surface water can convert divalent mercury to
methylmercury and that"s the potential problem.
I put this slide up really to demonstrate that
there are a number of site conditions that can
impact the efficiency of that methylation
process. And really we don"t have time to go
into too much of it, but, you know, to be aware
that things like changes in pH or changes in
dissolved oxygen can have an Impact on the rate
of methylation. The main purpose again of this
iIs to demonstrate how difficult i1t is to predict
what"s going, how much methylation there®s going
to be and how much 1s going to get in the fish.
Very quickly, this i1s the equation that is
used to predict the tissue concentrations in fish
of methylmercury. It"s a fairly simple equation.
You start out with the dissolved concentration of

methylmercury in water and a bioaccumulation
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factor. |If I haven™t said it, 1"ve implied that
the problem with methylmercury is that i1t"s
formed by microorganisms in the water and it
moves progressively up the food chain due to
those very characteristics that we talked about
earlier. It"s a highly lipid soluble compound.
It gets into the organism. It does not get
eliminated from the organism. So you have this
organism at lower trophic levels sucking up the
methylmercury and, you know, 1t turns out to be
somebody else®"s lunch for the day and it moves on
up the food chain. And as i1t moves up, it
doesn"t get very effectively eliminated. So that
you can end up with fairly, fairly high
concentrations at the highest level of the, the
highest trophic level fish, the carnivorous fish.
This 1s the equation that EPA uses to estimate
what the concentration in these trophic level
fish are. Trophic level 4, which are the highest
trophic level fish, they use this in the risk
assessment process to evaluate potential human
health effects. So, again, you start with the
concentration, dissolved phase concentration of
methylmercury, a bioaccumulation factor, multiply

the two together and you get a concentration in
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fish. |1f you know what the daily ingestion rate
for fish 1s, you know, you can convert that to a
dose. And away you go.

This 1s to show you various trophic level 4
bioaccumulation factors that exist. EPA uses
this value right now which is the same one that
was In the mercury study report to Congress in
1997 and that number, when you look at that
number as i1t relates to the previous equation,
that"s 6.8 million. Okay, so you®"re starting
with the concentration of methylmercury in the
dissolved phase of a water column and you“re
multiplying that by a factor of 6.8 million to
come up with a concentration in fish. OFf
interest, the ambient water quality criteria
document that EPA put out for methylmercury in
2001 had a somewhat lower value, 2.7, 10 to the
sixth. The second line of this I put up here
because I think it"s Important. The assumption
that EPA makes i1n theilr risk assessment is that
everyone who consumes fish are consuming solely
top trophic level fish, carnivorous fish, and
although i1n their guidance documents, they show
bioaccumulation factors for lower trophic levels,

these are the fish that are eaten by these fish,
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you can see that they~"re considerably lower. And
when you get down to trophic level 2, they“re
even lower than that.

And 1 have contended several times that i1t"s
unrealistic to assume that people are only
consuming top of the food chain level fish. It
just doesn™t happen. And I pulled together a
couple of tables here, this is some information
that we"ve collected during some of the risk
assessments we"ve collected. These are data from
fish populations In the Ohio River. These were
from sports fishermen surveys. So, we have fish
collected as a percent of total, fish meals
consumed again as a percent, and in this
situation, you know, 65-75% of the fish that were
consumed, caught and consumed, were in fact
trophic level fish. And, you know, 26-35% were
lower trophic level. So, again, 1If you assume
that 100% consumption is highest level trophic
level, you"re going to be overestimating the
exposure to mercury. In the Wabash River i1t was
even more interesting. There"s a caveat to this
study because this was actually a survey done by
the Indiana Department of Natural Resources.

They went out and electro shocked, did a survey
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by electro shocking. So, you have to make the
assumption here that there"s some correlation
between the populations of fish that are present
and what"s being caught. This i1s not actual
consumption or catch data. This is population
data. But again, these numbers are really quite
dramatic that only, you know, 9-11% of the fish
that they collected were trophic level 4 and the
rest were, the vast majority were less than
trophic level 4. So, you know, 1t"s important I
think 1T you"re doing risk assessments, or if
you"re in fact dealing with questions about
mercury exposure through fish consumption, that
you keep this sort of thing in mind.
Almost at the end. This i1s not of too much
concern. 1 just wanted to throw it in there to
show that you have different bioaccumulation
factors 1T you"re talking about flowing water,
surface water systems as opposed to stagnant non-
flowing. There®s apparently an effect on the
uptake of methylmercury in those conditions as
well.

Different States and EPA have different
assumptions for how much fish a person eats each

day. It makes 1t very difficult to regulate. It
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makes 1t very difficult to estimate, you know, is
what"s coming out of the stack going to cause a
health problem. There Is no common metric as far
as the United States i1s concerned that"s accepted
nationwide. You have subsistence fisher levels,
you have recreational fisher levels, some States
use their own, some States use EPA"s values.
Again, It"s an uncertainty.
Don"t need to spend much time on this. 1 thought
it was quite interesting iIn that 1t shows the
average concentrations of fish methylmercury
collected from surface water bodies that are
under consumption warning so that, you can"t
really see 1t and 1 can"t really see 1t hardly,
but these are taken from 1987 through 2003, they
were collected by EPA. And you can see the
numbers of samples that were looked at and these
are the average methylmercury concentrations.
Again, these numbers correspond to these bars, so
it"s going from lowest to highest, and it
demonstrates that as you might expect, the
highest concentrations are in the highest trophic
level fish.

All right, not too bad. Summary and

conclusions. | covered a lot of stuff and 1
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appreciate that most of you seem to have stayed
awake. What can we conclude from all of this?
Most of the stuff on this first page, you should
already be familiar with. Concern associated
with emissions of mercury from combustion units
results primarily from impacts on surface water.
Mercury gets to other locations and exposure
sources, but really 1t"s the surface water
impacts that seem to have the most public health
concern. Inorganic mercury iIn water bodies can
be converted to methylmercury which readily
bioaccumulates through the aquatic food chain.
Everybody knows that. Consumers, including man,
located at the top of the food chain can be
exposed to elevated dietary levels of
methylmercury. The primary concern appears to
focus on exposure of the fetus or nursing neonate
to methylmercury ingested by the mother. There"s
some epidemiological evidence to suggest that low
level methylmercury exposure can have
neurodevelopmental impacts, although you really
do have to take away the message that this 1is
still a work In progress.

Cautions? In the brief opportunity I%ve

had, I hope that 1°ve been able to instill in you
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that the fate and transport of mercury species iIn
and around surface water bodies i1s extremely
complex and can be influenced by a number of
external factors. Controversy, that 1 referred
to earlier, that subtle developmental impacts
resulting from fish ingestion may be offset by
nutritional benefits, 1.e., exposure to the
omega-3 fatty acids, and 1 think there®"s actually
a, there"s a NOAH study going on right now to try
and balance the risks versus the benefits of fish
consumption. And the last one here, that there"s
a high level of uncertainty associated with the
prediction of methylmercury exposure levels based
on stack emissions. |If you just go to the end
and say, okay I have a measured concentration of
methylmercury in fish, you can be fairly
comfortable with whether or not that represents a
toxic potential. 1t"s far more difficult to say,
I"ve got x amount of mercury coming out the
stack, what is that going to do to those fish
concentrations? That is an extremely complex
process and it"s fraught with tons of
uncertainty. So, you know, I advise caution in
approaching that.

I think that"s 1t. Thank you for your
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patience and..

MR. FIDLER:

Thank you very much Dr. Bell. Questions,

comments for Dr. Bell? Please identify yourself.

MR. BRISINI:

DR. BELL:

Vince Brisini, Reliant Energy. 1 was wondering
just for, better than high or low, I mean, is
there a listing of what the dose levels are for
the Japan incident and Irag and how do they
compare to the studies at Faroes, etc., New
Zealand? And how do they compare, you know, kind
of 1n a chain of exposures, dose levels, how do
they compare to the EPA reference dose? | mean

as far as a level of magnitude?

There®re obviously far higher, but I don"t have
the specific numbers. They, they did, 1 know
they collected hair mercury levels from the lIraq
study and 1 think they had blood data from the

Minamata exposure, but | don®"t have the numbers.

MR. BRISINI:

DR. BELL:

Would 1t be possible somehow to get those kinds
of orders of magnitude, whatever those levels

are?
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Sure.

BRISINI:
I mean 1 think that would be, 1 think..

TRISKO:
They"re available in the NA, the National Academy
of Science, methylmercury..

BELL:
And the, again, another good source iIs that
ambient water quality criteria document that, for
mercury, that EPA put together in 2001.

SULLIVAN:
As 1 recollect those numbers were about 50 to
several hundred parts per million hair iIn the
Iragi and the reference dose is roughly 1.1 parts
per million hair. So a factor of 50 to 100 at
least. But you"d want to go back to that study
and look at those numbers.

BELL:
I think that what would be more helpful to you
too i1s that they do have blood data 1 believe for
the Faroes epidemiological study as well, cord
blood data. So that would be a help i1n making
that comparison.

SULLIVAN:

Yeah, Faroes and Seychelles are generally 5 to 10
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parts per million hair, so they“"re much below the
Iragi numbers, but they®re above what the EPA
reference dose 1is.

FIDLER:
Sir, could you please i1dentify yourself?

SULLIVAN:
I"m sorry, Terry Sullivan, Brookhaven National
Laboratory.

BRISINI:
Okay, Vince Brisini again. So, what we"re saying
is maybe 500 times higher than the dose level for
the Iragi, Japan. Maybe 5 times higher for the
Faroes Islands study?

SULLIVAN:
50 to 100 times higher for lragi and 5 to 10
times higher for Faroes and Seychelles.

FIDLER:
The question was raised about having access to
the National Academy reports. We will certainly
try to get copies of those reports and make them
available at the next meeting. Anyone else?

Comments, questions?

MR. ARWAY:

John Arway, Fish and Boat Commission. Dr. Bell,

you mentioned about the literature not containing
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much benefit/risk comparisons In the same study.
A number of years ago, two or three, | presented
at a toxicology conference in Burlington. There
was a paper from researchers from the University
of Washington in collaboration with the
University of Texas and Carnegie Mellon and they
presented benefit/risk on the same graph for
mercury exposure. And their basic conclusion was
that for the sensitive populations, the benefits
were greater than the risks i1f you deviated from
the recommended dose prescriptions, for the
sensitive populations, or the risks were greater
than the benefits for the sensitive populations.
The benefits were greater than the risks for the

non-sensitive populations for fish consumption.

As 1 say, this, | believe right now, the National
Academy is conducting an evaluation of that,
sponsored by NOAH, 1 think. So, I mean that"s
going to be very iInteresting. And, you know, 1
should have pointed out, even on that Wisconsin
fish advisory which I showed on the first slide,
or second slide, they are careful to point out
that there are benefits from consumption of fish

and, you know, from a public health perspective

Diaz Data Services

331 Schuylkill Street Harrisburg, Pennsylvania 17110 (717) 233-6664



© 00 ~N o o b~ w NP

N T N N N N N N I T e T e e S = S = S S S
g A W N kB O © O N o o~ W N Lk O

56

it"s very difficult to balance those two things.

MR. ARWAY:
Pennsylvania®s advisory program tries to
emphasize that too.

MR. FIDLER:
Gene Trisko.

MR. TRISKO:
Thank you Tom. Gene Trisko for the United Mine
Workers. 1 had the please Dr. Bell of attending
all of the public meetings of the NAS Committee
on methylmercury and you®ve given this group an
absolutely superb concise summary of much of the
evidence that was discussed during that lengthy
process before the NAS. And I compliment you for
your concision In that regard. 1 had a couple of
clarifying questions about your discussion of the
Faroes Island and Seychelles and New Zealand
studies. The results presented for the Faroes
study which seemed to me to weigh more heavily iIn
the judgment of the NAS in its final report than
did the Seychelles results, those study results
consisted of a number, a large number of
batteries of tests that were conducted on the
subject population. My recollection is that the

positive statistical associations that you
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mentioned, 1 think your phrase was "a subtle
statistical association,” that those were
observed only In a few of the test batteries, not
in all of them. Such as, for example, the Boston

naming test, that comes to mind.

Yes, that"s correct. The Boston naming test was

one of the primary ones where effects were seen.

Right. And with respect to the New Zealand
study, my recollection iIs that a statistician
from ICF presented a thorough reassessment of the
New Zealand data and pointed out a number of
outliers iIn the observations and when those
outliers, or statistical sports so to speak, were
removed, then much of the positive association

evidence seemed to disappear iIn effect.

You are absolutely correct. It was Kenny Crump.

Kenny Crump, exactly, Dr. Crump of ICF. And that
as a consequence of Dr. Crump®s analysis, the NAS
did not appear to weigh the New Zealand study

results heavily at all in its final assessment.

DR. BELL:
MR. TRISKO:
DR. BELL:
MR. TRISKO:
DR. BELL:
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I think what you say is fair and | think EPA in
developing their reference dose came to the same
conclusion. They focused primarily on the Faroes

study.

MR. TRISKO:

DR. BELL:

Right. And finally, just as an observation that
when all was said and done and the NAS Committee
considered the evidence before it, i1t had one
study, the Seychelles study, that interpreted iIn
one manner would suggest that there were positive
developmental effects associated with mercury
consumption by the fetus at relatively high
levels, and another study, the Faroes study, iIn
which negative impacts were observed in some of
the tests, and the NAS using a prudential
principle elected to give the Seychelles Island,
pardon me, the Faroes Island research a greater
degree of weight In Its consideration. You don"t
have to comment on that, 1t"s simply an

observation.

You know, again, for anyone who is really
interested iIn this particular subject, 1 would
recommend looking at the NAS documents and

looking at the EPA"s ambient water quality

Diaz Data Services

331 Schuylkill Street Harrisburg, Pennsylvania 17110 (717) 233-6664



59

1 criteria for methylmercury because, you know,

2 they“re voluminous and they"re controversial.

3 The epidemiological studies have been evaluated
4 by many groups and they come up with many

5 conclusions. And, you know, It"s a very, very
6 difficult thing to, you know, come up with a

7 concise answer because by i1ts nature,

8 developmental human epidemiological studies are
9 very, very difficult to interpret. And again, as
10 one other caution, In all three of these

11 situations, you"re trying to apply, you know,
12 they are human data, but they are not North

13 American human data, they are very homogeneous
14 populations. That was another thing that came
15 out iIn those reports that I didn"t mention. It
16 was a criticism that they"re, they are a very
17 closed population, particularly the Faroes,

18 they“re Scandinavian in origin and i1t"s a fairly
19 closed population as opposed to how diverse our
20 population is. Again, It just iIntroduces

21 uncertainty that you have to be aware of.

22 MR. FIDLER:

23 One more question. Yes?

24  MR. STAMOULIS:

25 Arthur Stamoulis of the Clean Air Council. 1
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guess we know that different species of fish can
have different concentrations of mercury
depending on, you know, where they are in the
food chain. I was sort of struck, you know, we
know that U.S. FDA has fish consumption
advisories for certain species of fish while
other species are assumed to be much safer. 1
was struck that on this chart that has the
average mercury concentrations in fresh water
non-commercial fish, some of these species are
approaching the levels found In swordfish which
FDA warns women not to eat because of the health
impact. And a number of them, quite a few of
them are sort of similar to the levels found iIn
albacore tuna which FDA warns people not to eat
because of the, or to limit their consumption of
because of the health impact. 1 was wondering, 1
don®"t know If you have it or someone else, but
some data about fish caught in Pennsylvania and
the levels they have because 1 was struck by how
high the levels were 1n many of these non-

commercial fish.

In answer to the last part of your question, 1

don"t have data for Pennsylvania. The other
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caution I guess in looking at that graph i1s that
those are averages, simple arithmetic averages.
They don"t show any confidence limits at all, so
what you"re saying is correct, that there are
going to be fish that were sampled that are going
to be considerably higher than those average
values, and keep in mind that the FDA action
level is 1 part per million. So, you“"re right,
when you look at the bottom of that graph, some
of those species are definitely approaching that

action level.

- FIDLER:

1"d like to thank Dr. Bell. 1 think this has
been very helpful and good discussion. Let"s
take about a 7 or 8 minute break rather than 15
minutes and reconvene at 10:35 please.

[BREAK]
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MR. FIDLER:

Thank you very much for returning on time. 1I-°d
like to introduce our next speaker. Our next
speaker is Dr. Donald McGraw. Dr. McGraw was
referred to us by my counterpart from the
Allegheny County Health Department. Dr. McGraw
has fields of specialization In occupational
medicine, environmental medicine, physical
medicine, rehab of workers, and toxicology
consultation, and epidemiology. Dr. McGraw is a
faculty member at the Johns Hopkins University
and without going into a tremendous amount of
detail, 1f there"s anything you would like to add
Dr. McGraw, please feel free to do that, to
inform everyone of your qualifications. And 1711
turn the floor over to you. Thank you very much

for being here.

DR. MCGRAW:

Thank you for your kind introduction. 1 assume

this 1s on.

DR. FIDLER:

That is for the minutes, i1t"s not going to

broadcast on the PA system.

DR. MCGRAW:

I see. Well, let me make my disclaimers first.
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First of all I"m from Pittsburgh and I"m a
practicing physician there. 1"m a clinician who
has been practicing in and around the University
of Pittsburgh Medical Centers for approximately
the last 25 to 30 years. And I"ve been on the
faculty at the University of Pittsburgh Schools
of Medicine and Public Health for that period of
time. So when I"m not practicing, I"m teaching
medicine, residents, and medical students. And
the rest of the time I"m just seeing patients.
I"ve had various posts at local hospitals with
the University, at Presbyterian University
Hospital, Shadyside Hospital, and 1"m currently
on staff at those facilities as well as the West
Penn Hospital. But I don"t, I don"t, I"m not
actively employed by them at the present and I™m
just an independent practitioner. | see
occupational medicine, environmental medicine,
toxicological patients in my practice. And so
what you®"ll hear from me today is a very
pragmatic kind of approach. 1 wouldn"t qualify
myself as an expert In this field, but like
everything else in occupational and environmental
medicine, | see patients, | read extensively and

try to keep up with the literature iIn the various
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areas that involve potential poisonings or
whatever the case might be. And the material
that 1°ve used to put this little presentation
together i1s taken from all public sources. 1It"s
taken from Federal Government documents and from
papers that have been published in the peer
reviewed literature. It is, and from other
sources like the CDC, from conferences that 1%ve
attended on the subject. So what 1 know I"ve
gleaned from other people®s expertise and put
that in the practice, in my own clinical
practice. So, therefore, don"t hold me
responsible for the information 1"m presenting.
I believe that 1t"s factual, there®s always an
interpretation involved, and what you"re going to
get 1s my particular interpretation. 1711 also
have to apologize for my current medical state.
I1"ve developed an unfortunate cold over the last
couple of days so 1*1l do my best with that. So
please forgive me 1f 1 start coughing or have to
blow my nose intermittently through the process.
I may also require technical assistance from time
to time. This i1s a little more exotic than what
I usually have available to me.

Some of this you may already have heard and you

Diaz Data Services

331 Schuylkill Street Harrisburg, Pennsylvania 17110 (717) 233-6664



© 00 ~N o o b~ w NP

N T N N N N N N I T e T e e S = S = S S S
g A W N kB O © O N o o~ W N Lk O

65

probably will be hearing again, but I have tried
to be as simplistic as possible In dealing with
these i1ssues because that"s the only way 1 can
address them.

A little background on what mercury is, It°s
derived from the Greek meaning "water silver."
It"s a naturally occurring metal, mined largely
as mercuric sulfate from cinnabar ore and there
are three primary forms of mercury, all with
individualized toxicity. First there"s elemental
or metallic mercury, then there®s inorganic
mercury salts, and finally the one that really
has, I think, the most significant potential
impact on humans, and that"s organic, and most
commonly, methylmercury. Elemental mercury is
the only metal which 1s a liquid at room
temperature and it"s found still In a wide
variety of instrumentation including
thermometers, blood pressure cuffs, Instruments
that we have in the hospital and medical and
dental practices, batteries, fluorescent light
bulbs. It"s been around for a long time, but a
number of particular applications have
disappeared over the years. Some dental fillings

are composed of about 50% metallic mercury. 1711
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talk a little more about that a bit later in my
presentation. Exposure may occur 1f some of
these iInstruments are broken. When metallic
mercury 1s released Into the environment it
vaporizes as a colorless, odorless gas, and as
the temperature increases the vaporization
increases. And this iIs the same process that
takes place naturally in the environment when you
have vaporization of metallic mercury from the
oceans, from the soil, from rocky outcroppings
where 1t"s mined, from volcanic eruptions. And
these vapors do pose a potential significant
health risk.

I"m sure some of you, some of you are nearly
my age peers although 1 could be the senior
member i1n the room at this moment, but I remember
as a small child breaking more than one
thermometer accidentally and then taking out the
mercury and rolling i1t around and playing with it
and one of the fun things to do was to take out a
few coins, silver coins, and you could polish
those up to make them almost brilliant. And it
was just a great deal of fun for a little kid to
do. The shine would only last for 24 hours or

so, but 1t was pretty neat. Now fortunately for
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me, 1 didn"t know any better, but playing around
with that could have caused some harm if 1 had
allowed the mercury to go iInto the carpet or to
get spread around the room. And I, 1 don"t know,
I might have done that too because those little
balls roll around pretty fast and they are a
little hard to clean up once they get to that
point. The thing to remember, and like a lot of
practitioners, have gotten calls from anxious
parents whose child has bitten off or broken a
thermometer and maybe even thought to have
swallowed a small amount of that metallic
mercury. And 1°ve been happy to tell them that
they needn"t worry because you can eat quite a
lot of that shiny little rolling metal without
having to worry much about it. 1It"s going to go
right through the GI system and come out the
other end. Where you get into trouble i1s 1f you
roll it around on the carpet, i1t stays there, and
in time i1t vaporizes and you inhale that over a
long period of time.

Inorganic mercury salts are the result of a
combination of mercury with other elements —
chlorine, sulfur, oxygen, etc., and exists In the

form of powder or crystals. In the past, again

Diaz Data Services

331 Schuylkill Street Harrisburg, Pennsylvania 17110 (717) 233-6664



© 00 ~N o o b~ w NP

N T N N N N N N I T e T e e S = S = S S S
g A W N kB O © O N o o~ W N Lk O

68

referring to my own generation, mercurochrome was
a staple of growing up In the "40"s and "50"s and
we, every time I turned around and had a little
nick or scratch, my mother who was a public
health nurse, had the mercurochrome out and I had
stripes of that stuff all over me. And | guess
it"s probably still around in some places, but
you don®"t hear much about it. It had a very
distinctive odor and was nice and red so i1t was
sort of a badge of honor for a little kid to bang
it around the countryside. There was about 2%
mercury In mercurochrome which was maybe the
widely used skin antiseptic at the time.
Merthiolate was another commonly used skin
antibacterial. There are still some medications
containing mercury around. 1°d say the majority
of them are in ophthalmic products — contact lens
solutions, eye drops, some in vaginal gels and
suppositories, and 1 expect there are still some
worming medications in veterinary practices where
it exists. It used to be in laxatives, teething
powders, and in creams that were used to lighten
the skin. Thimerosal 1 won"t mention until later
but 1t has been used as a preservative,

particularly In vaccines and has been a subject
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of some public controversy. And mercuric sulfide
and oxide are still sometimes used as colorants,
and have been in the past, in paint and tattoo
dyes.

I"m going to hop around, back and forth,
between the different forms of mercury to try and
distinguish them. Organic mercury, most oftenly
occurring as methylmercury, is the most common
form and 1s generated by micro biota in the
environment, bacteria and fungi, that convert
other forms of mercury iInto methylmercury in the
ocean and in the landscape as well. When the
adverse health effects of methylmercury were
recognized i1n the 1970"s, fungicide use was
banned in the U.S., but i1t did continue to be
used In other parts of the world. 1In 1990 phenyl
mercuric compounds were prohibited from use as
antifungal agents in both indoor and outdoor
paints due to concerns about the release of
vapors from those paints. The greatest concern
for methylmercury, as everyone probably already
knows, s derived from its uptake by fresh and
saltwater fish and shellfish. Those fish at the
top of the food chain, the larger fish, are going

to have the most because it bioaccumulates — the
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longer the fish lives, the more it"s going to

have. So 1f you catch a big whopper, then you“re

going to get more than 1If you have a little

sunfish. And of course large fish, like whales,

have the very most that you might accumulate.

Sea mammals also have 1t. So If you"re fond of

seal and eating blubber, then you®re going to get

an even higher dose of methylmercury. The FDA

has estimated that the average individual is

exposed to about 50 nanograms of mercury per kilo

body weight or 3-1/2 micrograms of mercury per

day. Now there®"s a big range that goes from 50

to 100 and so there"s a considerable variation in

that.

Now going back to the environment, elemental
mercury 1s part of the crust of the earth. It"s
constantly being released through erosive forces
of nature -- wind, water, volcanic activity. And

human activity has been responsible for what has

been estimated, well 1t"s not really clear, and

no one"s been able to figure out exactly what the

contribution of anthropogenic activities iIs to
mercury iIn the environment. Somewhere around
maybe 1/3 is the best estimate that I"ve seen,

and that"s a very general term. About 80% of
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mercury from human activities, about 2,000 tons
is metallic mercury released to the air
predominantly from mining and smelting of ore,
but with lesser contributions from fossil fuel
combustion and solid waste iIncineration. 15%
derives from fertilizers, fungicides, and
municipal solid waste. And about 5% iIs generated
from industrial waste water. 1In 1991 the World
Health Organization reported that the major
source of atmospheric mercury was global
degassing of mineral mercury from the hydrosphere
at a rate of about 3,000 to 6,000 tons per year.
Obviously a wide spread because 1t"s only an
estimate, but representing about 1 to 3 times the
rate of that derived from human sources. The
variable overall contributions by human to
natural i1s not known, as | said, due to the
significant and diverse contribution from the
environment itself which obviously has been
accumulating for thousands of years. And so
there®s a residual that"s being constantly
recycled through the action of this degassing
process in the environment. So some of that
mercury, If you could measure it, has been around

for tens 1t not hundreds of thousands of years
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because 1t"s being reprocessed, recycled from one
form into the other on a continual basis. The
atmospheric levels of mercury breathed In the air
of our general environment are very low and do
not, based on everything that 1 have been able to
read in the literature, represent a significant
potential adverse human health source.

Surface soils have been shown to contain anywhere
from 25 to 625 nanograms per gram of mercury, or
nanograms of mercury per gram of soil. Ocean
water may contain varying from 3 nanograms per
liter in the open sea to 5 or 6 i1n coastal
waters. And surface waters have been shown to
have upwards of 50 nanograms.

Inorganic mercury compounds represent a
relative minor exposure source because there
really aren®t that many products around which
would enable human contact of i1t In that form.
And most contacts with i1norganic mercury are more
likely to be intentional, or as the result of an
accident in handling 1t in the workplace.

The natural production of methylmercury by
oceanic plankton, bacteria and fungi generate the
disproportionately largest human exposure source

through the consumption of marine life as we"ve
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said. And when methylmercury is released from
the microorganisms in water they generally stay
there a long time. They tend to settle out and
gravitate to the bottom. They usually stay on
soil surfaces as well and don"t generally move
into the ground water.

What happens when mercury enters the body?
Well, as I mentioned before, when you, when you
ingest metallic or elemental mercury i1t"s largely
going to pass through the system in tact and will
be excreted by the feces predominantly, and the
urine. When exposure is high the urinary route
will dominate. [Inorganic mercury tends to pass
through way, the same routes, and the half life
of elemental mercury is about 50 days when it"s
inhaled but because methylmercury i1s so easily
capable of passing through tissue, fatty tissue,
the blood brain barrier, the placenta, a lot of
it may find i1ts way to the brain and that"s the
danger of inhaling elemental mercury, mercury, or
methylmercury which may be, or inorganic mercury
which can be converted into other forms iIn the
body. Now when inorganic mercury enters the body
if 1t°s in small amounts 1t too can pass through.

But 1f you ingest a large enough amount of some
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mercuric salt, ergo inorganic forms of mercury,
it"s extremely corrosive to the lining of the
intestinal tract and the stomach and thereby can
do a lot of damage on i1ts way through and
certainly can become more absorbable. 1t, as I
said, 1s not something most people are likely to
be exposed to In this day and age although in
many parts of the world various forms of
mercurial salts are still used in religious and
cultural practices and in herbal medications.
It"s still used i1In voodoo rituals and other rites
in different parts of the developing world. And
there are greater opportunities for ingestion and
toxicological effects iIn those settings.

As an old teacher I can"t pass up the opportunity
to point out historical literature. Bernardo
Ramazzini who"s commonly thought of as the
grandfather of occupational medicine, and lived
in the 17" and early 18 century wrote about the
effects of mercury that he saw in miners of his
era. And these individuals had obviously very
high exposures and the results were the horrible
neurologic effects that we use to describe the
potential for harm even today. They became

palsy, paralytic, lethargic, they lost weight,
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they lost their teeth. They developed what iIn
19%" century England became known as "mad hatter”s
disease' because the hatters who were working at
that time were using i1t In the preparation of the
linings and the bands of the hat. They licked
their fingers and pretty soon, unfortunately for
them, they became like characters from Alice in
Wonderland and developed what has come to be
known as erethism with mood swings, at times
violent behavior and totally uncontrollable
impulses that were very frightening to both the
general population and even physicians of the
time. Ramazzini also quoted a predecessor of
his, Jean Fernel, from France who similarly
described what was happening what was happening
to painters who licked their brushes after
dipping them into mercury containing paint. And
we have a very colorful medical literature
describing what might occur, the brain damage
that might occur from exposure to mercury long
before anyone had any idea of how exactly that it
occurred or what might be done about it.
Currently there are about 70,000 workers iIn the
U.S. working iIn industries, and I"ve got a list

of some of those potential work sites attached to
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the end of the presentation, who are exposed.
Most of them are i1In the mining industries and
production of the products from the mercuric
ores. However, the workplace of the 21°' century
is much more controlled than the past and
actually more of the unknown and dangerous
exposures seem to be taking place among the
health professions — dentists, physicians,
hygienists, and others working In areas where
elemental mercury gets spilled, vaporized, and
inhaled.

Contemporary concerns for the potential for
human mercury toxicity for the general population
are really focused on the consumption of fish and
shellfish. The earlier exposures to Inorganic
mercurials through seed dressings of wheat and
other such things are well known and, as | said,
those were banned. There were epidemics In lraq
in 1956 and "60, 1"m sorry, in 1971 and 1972 with
some 8,500 poisoning cases and nearly 500 deaths
from the ingestion from homemade bread made from
treated wheat seed. The most well known public
exposure took place iIn Minamata, Japan, i1n 1956
when 1norganic mercury effluent from factories

was methylated by microbiota and ended up In the
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local fish which were being consumed on a regular
basis. And of course there were devastating
developmental effects in the children of that
village. Interestingly the mothers, who were
also consuming the fish, were not similarly
affected.

Methylmercury is about 90% absorbed through
the Gl tract. And once i1t enters the blood
stream, 1t can cross, as | said, Into most
tissues very easily, including the brain where it
can be converted into inorganic mercury and end
up staying a lot longer.

What are the potential adverse health
effects? As i1n anything else iIn toxicology,
that®"s dependent on dose, duration, the route of
exposure, and then, to a much lesser extent,
personal characteristics — age, sex, diet,
genetic traits, lifestyle, etc.

Again, acute inhalation exposure to elemental
mercury can irritate the mucosal linings of the
mouth and Gl tract and range from mild gastritis
to severe ulceration. There can be nausea,
vomiting, diarrhea, eye irritation, and a number
of other alterations. Chronic exposure to

airborne vapors may lead to the chronically

Diaz Data Services

331 Schuylkill Street Harrisburg, Pennsylvania 17110 (717) 233-6664



© 00 ~N o o b~ w NP

N T N N N N N N I T e T e e S = S = S S S
g A W N kB O © O N o o~ W N Lk O

78

described tremors and neuropsychiatric symptoms
that were described by Ramazzini and others
hundreds of years ago.

The target organs of Inorganic mercury
poisoning are the Gl tract and the kidneys. On
an acute basis, many of the same effects can be
noted as are seen with metallic mercury
poisoning. [If the exposure is high enough, there
may be potential for acute renal failure.

Chronic effects are similar to those of elemental
mercury exposure. Early on In the literature a
condition known as acrodynia, or pink disease,
was described, particularly among children where
there was redness and peeling of the skin,
cramps, salivation, sweating, fever, insomnia,
and weakness. And that was believed to be due to
a sensitivity reaction. Since the early
description of that condition, i1t has also been
seen In teenagers and adults so 1t"s not
restricted to children.

I have included a line in a couple of places
in here indicating that there"s no scientific
evidence to date to suggest any iIncreased
incidence of cancer of any type with exposure to

elemental or i1norganic mercury. And not that
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we"re talking about that constantly, but everyone
always has cancer on the mind and i1t"s always
something that"s not far from a point of concern,
and | think 1t"s Important to recognize that
that"s not an issue related to any type of

mercury toxicity.

MR. FIDLER:

Dr. McGraw, you®ve got about 5 minutes.

DR. MCGRAW:

Oh, I"m sorry, I guess I"m moving a little too
slowly here. Similarly, with methylmercury there
has not been any incidence of iIncreased cancer
among experimental animal studies.

What are the best tests used to determine the
presence of exposure to mercury? Urine
measurement is the best measure for inorganic
mercury. A 24-hour urinary measurement should be
performed on individuals In the workplace. 1
won"t go through the OSHA TLV and TWA standards,
but those are well established and in place. The
EPA has recommended an ambient hair level
standard of less than 10 to 20 nanograms per
cubic meter. And there are also a lot of
discharge limits for various industrial

facilities. Again, to diagnose acute mercury
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exposure, a quantitative 24-hour urinary
measurement is the best.

Hair testing is something that"s talked
about a lot. 1 see people coming in and they"ve
been told that they have high levels of mercury
in their hair. And this i1s really pretty useless
unless you"re conducting an epidemiologic survey
and you have comparisons, controls and standards.
Hair growth being what i1t 1s and the length of
people®s hair varying to the extent that it does,
it really i1s not a very useful test for clinical
measurement. Commercial laboratory studies have
shown that there®s a very poor level of
consistency and reliability among the results.
When blood mercury levels are present and absent
urine mercury levels are present, this is
indicative of organic mercury exposure. So if
you"re looking for the level of mercury in
someone who"s just been eating fish, then you
want a blood mercury level. You"re not going to
see anything useful In the urine.

There are posted averages correlating to the
number of fish meals that you might eat and the
blood mercury level. Those are all listed and

anyone can get access to those. There are some
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interesting stories about individuals who are
consuming fish. There was one person who is
reported as having consumed a can of tuna fish
daily for five years, a 54-year old man. When
his mercury level was measured 1t was 52
micrograms per liter. He was absolutely
asymptomatic and wasn"t aware that this was
happening. He reduced his intake and i1t was in
half 1n about 80 days and down to 7 micrograms 1in
7 months.

Dental amalgams has been a source of some
controversy and 1°11 only say this in passing —
yes there is some release of mercury from dental
amalgams but it has yet been shown to be
significant enough to be associated with any
adverse human health effects. Whereas i1t you
undergo a procedure to have all the mercury taken
out of our teeth, all of your fillings removed,
you"re going to be exposed, at least temporarily
on an acute basis, to a huge amount of mercury
vapor. And so 1t"s a far more dangerous
procedure than allowing them to stay in your
mouth.

In summary, mercury exposure, as | have been

able to perceive 1t, through ambient air and
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water, does not represent a significant
toxicological risk to the general population.
Accidental poisoning cases In the U.S. are now
rare. There was a horrible and tragic accident
that occurred to a professor of chemistry some
several years ago 1In which he was exposed to
dimethylmercury which passed through the gloves
that she was wearing and into her body and she
developed advanced neurological symptoms and died
within a short period of time. 1t was awfully
sad, but that"s a very uncommon kind of incident.
By and large the exposures to people come through
the consumption of fish. And there"s a web site,
an EPA web site that will list for you all of the
different potential levels of mercury in the
different fish species and you can see which ones
have 1t.

I won"t go Into any details about these
studies because you"ve heard about them. But the
reason that 1 think the Seychellois Islands
studies are more significant than the Faroes and
the New Zealand studies are that iIn the Faroes
studies, Tirst of all you were dealing with
people who were consuming large, very large fish,

whales to a great extent, which have 3 parts per
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million of mercury iIn them very frequently, so
they were consuming a much higher level and had
obviously higher degree of exposure. And as it
was pointed out previously, many of the changes
that were noted were rather subtle nuances of
neuropsychological changes which 1 find to be
somewhat suspect in a clinical kind of setting at
best.

There are recommendations that have been put
out by the EPA, particularly with regard to
pregnant women, translating to a weekly
consumption level of about 1 7-ounce can of tuna.
We all know, the documented beneficial health
effects from the consumption of seafood are well
established for reducing the iIncidence of
coronary artery disease. When you, when you look
at people who have been consuming large amounts
of fish iIn various different cultures, you don"t
really see any apparent health effects as a
consequence. And there have been measurements
made of individuals who have been consuming 12
fish meals a week, eating up to several pounds of
fish weekly, some eating large mammals with
mercury, and getting their blood mercury levels

upwards of 200 micrograms without necessarily
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seeing any type of symptom otology or health
impairments. So my advice iIs — keep eating your
fish. Barring an obsessive-compulsive disorder
with eating i1t, or fishing In areas where there
are advisories, where there have been fish that
have over-bioaccumulated, that you"re not going
to have any significant problems. [I1"ve got some
graphs at the end, but you can look through those
in the handout. And I apologize for taking so

long.

MR. FIDLER:

MR. BIDEN:

Thank you very much Dr. McGraw. Questions,

comments for Dr. McGraw?

Doug Biden, Generation Association. The Agency
for Toxic Substances and Disease Registry and the
Food and Drug Administration, and the World
Health Administration, all have recommended
dosage levels for mercury that are, | guess at
least 2 to 3 times that of the EPA"s reference
dose which -- In your opinion do you think the
EPA reference dose, being as conservatively
established as 1t i1s, do you think It"s scaring
people away from eating fish? Because every

time, you know, the Center for Disease Control
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comes out and says whatever the percent, 5.6 or
5.7% of women of childbearing age are above that
reference dose, and then inevitably, you know,
people say that that®"s going to put, you know, X
hundreds of thousands of children at risk of
birth defects. Do you think the conservative
nature of the EPA reference dose is frightening
people away from the helpful benefits of eating
fish?

DR. MCGRAW:

Well, first of all I think 1t"s always good to be
prudent, but then I think you can be ultra-
conservative, particularly when 1t comes to
weighing a risk-benefit and there i1s a huge
amount of benefit that is derived from eating
fish and shellfish. And 1 do believe that that
level has been set at an impractically low level
and 1 think that In some instances, among people
who read and pay attention to the news media, are
perhaps being concerned about it. When I see
people coming into the office and they have some
concern about mercury, or the word passes their
mouths 1n any way, there®"s a great deal of
anxiety about it. And many of them have cut back

on their fish consumption. |1 think it"s entirely
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inappropriate. We have just not been seeing any
adverse consequences as a result of people who
are happily consuming fish in this or other

cultures and 1 think 1t is far too conservative.

Can 1 follow up?

MR. FIDLER:

MR. BIDEN:

Yes you may.

There was a recent study done in Japan where they
found, 1 think 1t was based on a sample of 5,900
individuals, where they found that 86% of the
population of Japan was above the EPA reference
dose. And are you aware of many epidemiological
studies done i1n Japan that have shown higher
incidences of, you know, health effects as a
result of the high consumption of fish iIn that
country? | mean certainly their children have
done better i1n standardized science and math
tests than ours have. Of course that could be
due to other sociological factors having nothing

to do with fish consumption, but..

DR. MCGRAW:

Well 1 think you®"re correct in citing those

levels and no there have not been adverse health
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effects shown or associated In any way with those
increased consumption levels. You always have to
worry about what we"ve come to call a "trade
off." And I think 1t would be an unfortunate
trade off i1f we encouraged and persuaded large
parts of the population to reduce their
consumption of fish as a consequence of effects
that have not been seen. Similarly, in the case
of Thimerosal which was the additive used for
vaccines and the huge public controversy over
that and i1ts alleged association with the
development of autism in children, there hasn"t
been a shred of evidence to show that that"s the
case, and I think it"s really nearly criminal
that that very effective preservative has been
taken out of vaccines. And what i1t means for the
developing world where they don"t have
refrigeration, is that they"re simply not going
to get the protection from the vaccinations that
they sorely need, desperately need, out of fear

that i1s certainly not scientifically based.

Thank you.

MR. FIDLER:

Yes?
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MR. ARNOWITT:

Myron Arnowitt with the Clean Water Action. In
terms of the fish consumption trade off issue,
isn"t there an easy public health solution iIn

terms of..

MR. FIDLER:

Sir, could you speak into the mike please.

MR. ARNOWITT:

I"m sorry. In terms of the fish consumption
trade off issue, iIsn"t there an easy public
health solution by promoting and advising people
to eat fish that are low in mercury. There are
so many fish commercially available that are
lower in mercury. What are the implications of

that?

DR. MCGRAW:

Well 1 think that information is relatively
widely available. On the other hand, 1 don"t
think we need to post notices In restaurants
showing the mercury levels in fish because people
are generally not going to go in and have a tile
fish everyday or they"re not going to ask for
whale or they"re not going to ask for swordfish
every time that they eat. But, if they did have

a particular fondness for i1t, there"s just
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absolutely no evidence at this particular point
in time to suggest that that consumption, those
consumption practices have led to any problems at
all. And the beneficial results of that
consumption among, what we know Is a very serious
ill population with coronary artery disease, and
with the potential benefits there, 1 think it
would be disastrous to begin to interfere with
the consumption habits of people other than in
those Instances where there are some polluted
waters and fish are known to have a higher level
of contamination than would ordinarily be the

case.

MR. ARNOWITT:

IT I could just follow up real quick.
Unfortunately there"s a fish advisory around
mercury for the entire State. But I do think
that there"s, when you say there is, 1 think that
you need to think about who you®re advising.
Obviously a 50-year old male who"s concerned
about coronary artery might be different than a
25-year old woman who"s pregnant. And I™m
wondering i1f your overall statements are applied
to all people and all children or fetuses, or if

you feel that there®s not enough evidence to make
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that kind of statement.

DR. MCGRAW:

Well obviously you, you can"t treat all
individuals entirely as a group. And there are
going to be variations among people from
childhood to adulthood in any kind of situation.
And pregnant women and developing fetuses are
especially sensitive to a wide variety of
potential toxins and we always take, we tend to
take extra measures of precaution iIn dealing with
those particular groups. But I think when you
look at cultures around the world, where the
consumption practices are quite different from
those In the United States, and where they are iIn
most Instances increased from what they are here,
again, barring some particular exposure to
polluted water, and In the absence of
epidemiologic studies that have shown that eating
even on the extreme edges of what have
traditionally been consumed in the United States
of seafood, 1 think that there really isn"t any
basis for strong recommendations at this
juncture. Now I think most pediatricians aren”t
telling their patients to stop eating seafood or

obstetricians either for that matter.
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FIDLER:

Yes?
CONNER:

I would like to ask..
FIDLER:

Gail, please i1dentify yourself.

CONNER:
Gail Conner. My question is, iIs the c