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DR. ROBERTS: Thank you, Dr. Benson. Before we gt to the
guestions, are there comments, gagtions, opinions, or remarks
regardingthis analysis until our disassion of Qustion 1 tomorrow?

Are there anyuestions of clarification onlfor Dr. Benson?

Dr. Steinbeg, Dr. Chou, Dr Mushak, and then DGinsbenq.

DR. STEINBERG: Yeah, | think we'll need an --

DR. ROBERTS: I'm sorry Dr. Steinbeg, you're going to have
to use the microphone and identiygurself.

DR. STENBERG: J. J. Steinbeg. | think it would be
important to hasre ATSDR tdl us exactly what thebasis of ther
justification of thar uncertainty principal is, and Ithink tha will be
criticalinanswerng Queston 1.

RIGHT SIDE: Thank you. Dr. Chou.

DR. CHOU: Two questions.One, is there evidence to show
children's meabolism is diferent from adults. You hgpen to her lot
of this work. | just want to know how much confidencewhave in
the firstconclusion thatthere's no evidence b show chidren and
adultsare diferent | mean b get to the point, justbecausehere's no
data out there, orou reallythink theres no diference.

And the second one is ifoju ever considered that some of the

report of fibroepithelial thickening of arterial walls in children. |
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dont known whatsthe backgound level in the gneral population,
butthese seems to be unusual to have thiisaetfon blood vessels in
youngage.

DR. BENSON: Let mejust --inthework that we did, we did
not look at the diference in metabolismWe were onlylooking at
studies reporing adverse hedh effects. The metabolism studies were
just not part of the evidence that we went thrbug

There are repostof enterepitheial
thickeningin major arteries in a couple of thisgeported.The most
significant, or a least themost dear oneg is from theresult of our
work in South America.

One of the South American publications dealt with the reported
incidents of deah infive children where he aubpsyshowed evience
of endothelial thickeningf the walls.And | cant remember the
organs now Butthere were several gans involved.That report also
is cited as Rosenbgiin, I believe, 1974, where therea detailed
pathologcal report of those five cases.

DR. ROBERTS: Does thatrespond tooyr question, DrChou?

DR. CHOU: Maybe. Do you reallyhave confidence™How
much confidence do pyu have b saythere’s no diference beteen

children and adults?
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DR. BENSON: You know | guess thas a value judgnent that
everyonehas to m&e for themseves. | was fairly confident when |
went throudn the data base that there was no evidence suppoating
difference in response between adults and children based on the data
setsthatare avaliable. Other peopé have diferentviews on hat.

DR. ROBERTS: Thanks.Dr. Mushak, before weej to your
guestion, Idid sort of Joss over DrSteinbeg. | didn't mean to ¢oss
over Dr. Steinbeg.

But if there is someone fromTSDR here who could briefly
articulatetheir rationale for their uncertainty factors. Dr. Chenis
here in the audiencdf she could make her wap the table while Dr
Mushak is askindnis question, then we can --

Dr. Mushak, whydont you go ahead and start.

DR. MUSHAK: Sure.Two quick questions, DBBenson. These
are follow-ups on the questions of DZhou.

Oneishaveyou been able at all to stratify this age band of zero
to nineyears into someéhing smdler, numbe one Numbe two --

DR. BENSON: Let me answer that one before we move on.
Based on the publications, the answer is no.

DR. MUSHAK: Can you get the raw data?

DR. BENSON: Um --
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DR. MUSHAK: I mean, thisis a critical issue tetging the
recall data.

DR. BENSON: That would probablye available from the
Bazender (ph) studyl doubt whether anyodycould reconstruct the
sanedataback from30 years ag@.

DR. MUSHAK: Yeah.Buttheres a lot of data in those medical
reports from Bengthat, you know have been refined away

Thatfactaside, whatwas the criterion for frequencyf an
effectbefore t becane important, say neurobgicalversus skm?
Obviously, the longer the age band for he so-caled child age, the
moreskinis going to risein ascendancy and theless theneurological.
| mean, Im bothered byhis. And I think it needs a clarification.
Whatvoted an efectin and whatvoted an efectout?

DR. BENSON: It was primarily what was in the reports. We
didn't tryto second gess the authors of the publicatiolf.theysaid
there was an ééct there, we took that at face value.

DR. MUSHAK: Butinterms of the frequent quantitative, |
mean, thasthe question that remains on that, too.

DR. BENSON: Yeah. And what I'm going to say is, again, we
relied on thecall from theinvestigator asto whether it was a

significant effect. We did not have criteria that we developed
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independent of what was in the publicly

DR. MUSHAK: I'm bothered byudgments that are based on
whatan auhor says.

DR. ROBERTS: Let's move on to the ndxquestion.

DR. MUSHAK: Sure.

DR. ROBERTS: Dr. Ginsberg.

DR. GINSBERG: | just want to m&e surethat this is explicit.
It'simplicit in onestaement you made. | assumethat in thevarious
exposure assessments that formed the basis of this dose response and
the epi studies that thedid take into account food @osure and other
environmental backgpund eXxposures as part ofour dose.

DR. BENSON: Someof thestudiesincluded an estimate from
food. And when that was in the publication, we used what the author
said was theexposurewith whatever assumptions weneed primarily in
bodyweight to get --

DR. GINSBERG: The big factorin arsent areas$you can
have fruits from rice to soups to eveéhyngbeingcontaminatedSo it
would be a vangard to dose that.

DR. BENSON: The Zolovar publications did take into account,
at leasttried to take into account,mosures from foodl've got some

doubts about how accuratetlgat was done.
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Most of the studies do notinclude other environmental
exposures.EPA tried to add into the gxosure from the same stuawn
estimate from food The rest was onlgither drinkingwater or soy
sauce or whatever the publication was primaridportingon.

DR. ROBERTS: Dr. Chen, do pu have aresponse for Dr
Steinbepg?

DR. CHEN: Firstof dl, 1'd liketo thank EPA for inviting me
here.l'd like to have a chanceotclarify that, firstof all, MRL,
minimal risk level, is used as a screen levéle maybe talkingabout
different thing. We're takingabout actual levelslt'snot an actual.
It'snot a cleanup levellt'sjust desigied to be used as a screen level
for health assessors who just select contaminants of concern and to
weigh sites.

So that havingeen said, therefore, our numbers tend to be
somdimes morethan EPAs levels. A lot of times they werethesame.

Butin terms of theacute ora minimal risk levels tha we have
derived, its a provisional numbert'snot what we considered a full-
flash, kosher MRL MRLsare used as a screen level; and, therefore,
the methodolog caused the derivingumber based on less serious
health endpoints rather than seriousefts.

Lookingatthe acute or acute data base fettipng arsenic, the
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1 datais very limited. And mostlythey'reall poisoningcases, you

2 know, a lot of fatalities and so forth.

3 At the requesthatwe originally receved fromEPA, we're

4 asked to come up with a numbefrherefore, we had to strive real

5 hard. The onlythingthat we could come up with was theulda study

6 which is the bestqu can find under the circumstances.
h 7 Still the health effects were consideed and have been alluded
E 8 to manytimes, especiallyith the nonreversal neural path peripheral
E 9 neuropathy | think that was reported as considered serioAsd so,
: 10 therefore, under our normal circumstances, we have not even derived a
g 11 number since we have to we call it provisional.
a 12 Thelow level milligram per kilogram per day is based on the
(T 13 authors assetion three mil per day of soysauceingestion and the
> 14 bodyweight of 55 kiloggams for the Asian population, which is
E 15 Japanese, and the dos&heres no problem with dose.
u 16 And so the factor we used was 10 because we cannot see that if
u 17 we were to use 3, as BRoriginally. Or finally, you know we had to
q 18 --we had to decide on the 10f we were to use 3, that would be
E 19 consideed asaminima MRL.
I.I.I 20 Theres no way-- none of the local members, DBenson here,
m 21 EPA representative on our MRWworkinggroup meeting and
=
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participate fully And we had a lot of discussions, andifust very
veryhard for al of us b agree thatthose facs can be consglered as
minimal or less seriousSo we had to use the 10.

And wedid not usehefact for interhuman variability. We
assumeal thedatabaseincluded different ethnicities, induding
children. That was our rationaleWeused a 10.

DR. ROBERTS: Thank you. Let me jump in with a question,
and then DrKosnett and then DiGinsbeg.

Dr. Benson, there was somethitygu pointed out in the first
part of your presentation tha confused methelittle bit, so I'm going
to askthe ERtorespond becauselink theyre the ones who can --
OPP -- thatcan chrify this.

You talked about that this is realtievelopinga value, if Im
not mistaken, for intermediate prsure which is defined b@ PP as
one to sixmonths.l mean, theywe got lots of different descriptions
about what periods these appby.

Inthe initial presentation,thought for this particular scenario
we're lookingat sixyears.So Iguess myquestionis:How do
toxicity valuesfor these shorte periods of timefit into your
assessment for an prsure scenario thatinvolves sygars of

exposure Or havel misinterpreted somehing?
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DR. MCMAEHON: Well, I'll try and clarifythat for you.

Aside fromthe waythe duratons are epressed beteen
agencies, our values, ashid before, we tryo match up the endpoint
values with the temporalcharaceristics to the exposure.So by our
definition of ashort-tem or immediate-term exposure we want to
have values from data thaby've alreadyseen that kind of match with
what the duration of gxosure was, in this case human populations for
arsent.

Longer term eyposure, as said, Ididn't show them; but there
are some published valueé.nd you did see some of the data from.Dr
Benson from the 3engstudywith the NOAELvalue from the chronic
exposure.Wekind of go alongthose lines to gt endpoints that will
be characdristic of differenttypes of eyosure.

Did that clarify for you or --

DR. ROBERTS: Well, maybe we can talk about it some more
when we talk about the ¢osure assumptions thaby're going to use
inthe assessment and how thmyght match up.So thatsfine. Let
me g ahead and ask DKosnett for his question and then.Dr
Ginsbegqg.

DR. KOSNETT. Dr. Benson, Iwanted to askqu, justto see if

| followed correctly, how you estimated tha no-effect level for skin



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

10

11

12

13

14

15

16

17

18

19

20

21

13

lesions in children could be 0.03 milligms per dayor up to 10 yars
of exposure based on thesdngstudy

I'm just going to wak through very quickly what | think you
did, and ljust want to make sure that we'on the same pa&g

Basically, EPA assumed 4.5 liters consumption in a 55 kitam
adult mde.

DR. BENSON: That's correct. Yeah, for the Tseng study, it
was an estimated value of four and ahalf liters pa day of water
consumption.The Sevrion studwnctuallyhad reported water
consumptionin the population.

DR. KOSNETT: The Tseng study didn't say that. That's EPA
estimate.

DR. BENSON: Correct. Yes, that's correct.

DR. KOSNETT. And thenyou multiply--

DR. BENSON: So that comes out to -- ifou divide 4.5 liters
per 55 kilograms, it comes out to 82 millilites pe kilogram. And
then you multiplythat times 1.9 toet from an adult to a child.

Yes. The averag exposure hat EPA was ushg in the Tseng
studywas 0.014 milligams per kilogam bodyweight per daywhich
was in turn deived from theconcentration of water in thewells and

theassumption of four ad ahalf liters pe day for drinkingwater
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consumption.And, basically | multiply that value byl.9 to correct
for children.

DR. ROBERTS: Thank yu. Dr. Ginsbeg.

DR. GINSBERG: Regardingthe NOAELin children for the
skin, it looked like the epidemiologthat you're relying on focused on
skin lesions.And I can imagne in these lage populations studies that
that would be agod easyndpointto gt.

But I'm concerned that neurolocal endpoints, especiallyubtle
neurologcal endpoints, maynot have been looked atin these children.
| havent read these studies, budllike your comment on how much
confidence we should have that, in fact, would be a representative
NOAEL in ayoungchild with a developingervous sgtem in terms of
what these studies actuallyoked at.

DR. BENSON: That'sa verygood question, think.

If | remember correctly, the Tseng study really only focused on
skin lesions.l dont think theyhad anyevidence in the -- thergho
evidence in the written publications that thiepked at neuroloigal
effects atall in the children.

| think the Maata studythat was done somewhat lafédont
--theres nothingin there that recall as focusingn neurologcal

effects. Whether thatwas a consaus admssion on he partof the
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authors or whether thedid not look at all, kanttell. Someone who
is more familiar with the list of authors on the publications could, |
think, provide that informationBut | have not quized the authors
myséelf.

DR. GINSBERG: So thenthenatural follow-up question is: If
we dont have the neurolog data from the Epi studies, is there any
data, either in animals or humans, acute or longer term, tha suggest
thatin youngchildren the skin endpointis aagd surrogte from the
neurologc endpoint?

DR. BENSON: Theres nothingconclusive on that thatrh
aware of.Most of the studies of |lge scale populations,dont think,
looked carefullyat the correlation between skin lesions and other
symptomolog in theway that you're asking.

DR. ROBERTS: Other questions from the panel?

Okay. We're decding-- were caucusmgon the agenda.We're
atthe point of the dawhen we were orighally scheduled to break for
lunch.

Dr. Abernathyl dont known whether gu wantto be in the
unenviable position of beinthe last speaker before lunch or the first
speaker rght after lunch.

DR. ABERNATHY: Well, why don't | goright after lunch.
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1 Everybodywill be asleep.
2 DR. ROBERTS: With that recommendation --
3 DR. ABERNATHY: Whatever yu want.It could be either
4 way.
5 DR. ROBERTS: It'sabout a 20-minute presentation; is that
6 right?
h 7 DR. ABERNATHY: Yes.
E 8 DR. ROBERTS: Let'sgo ahead and break for lunch. Isthat all
E 9 right with you, Dr. Abernathy?
:‘ 10 DR. ABERNATHY: Fine.
g 11 DR. ROBERTS: Would you be available to present it hgafter
a 12 lunch?
m 13 DR. ABERNATHY: Yes.
> 14 DR. ROBERTS: Let's take a break for lunchLet's convene
- :
: 15 sharplyat 1:30 and beig.
u 16 [Lunch break.Conference resumed
u 17 at 1:30 p.m.]
q 18 DR. ROBERTS: I think we have a quorum from the Panel back
E 19 from lunch.
I.I.I 20 | would like to thank DrAbernathyfor agreeingto delayhis
m 21 presentation until after lunch, but Ithink wereready for that
=
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presentation now

Dr. Abernathy, are you ready to go?

DR. ABERNATHY: Yes.

DR. ROBERTS: All right.

Thenthenextitem on our gendawill be an assessment, or |
guess an update, on the review and status of arsenida&gn in
EPA's Office of Water; and tha will be presented byDr. Chales
Abernathy

DR. ABERNATHY: Thank yu verymuch. It'snice to be here,
| guess.But | do want to thank Steve for exndingit after lunch.He
said if we went past 1:00, OPP wasigg to payme overtime.

Ma'am, the next slide, please.

Thereasongu see this put down this way water is chanigng
so fastits kind of hard to make beautiful slidebly last goup of
them | had to change all of them.

What I'd like to do is show you what we do at the Office of
Water. | think this is probablyuzzling to some of pu. Don't feel
bad, a times it's puzzlingto me

What I'd like to do is gve you an overview of the statutory
requirements. And I'd like for you to reanember that the FIFRA law

and Safe DrinkingVater Act are two diferent thing. What we do is
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1 governed bythe Safe DrinkingNVater Act. And some of the thing
2 that are required for us to do are not requiredbyer people; and
3 what theyre required to do, we are notrequired to do.
4 Sointhat contetx | want to gve you the statutoryequirements
5 of what we do soqu'll have some wayThen Id like to show pyu how
6 we develop our standardtou'll find out here.Then Id like to look
h 7 atthe eposure weve looked, the health écts. And then look at
E 8 thingsthat most people donuse as Safe Drinking/ater Act
E 9 specifically saysyou'll at aPQL, which is apractical quantitation
: 10 limit. You will, also, alculate in costs and benefits. And then where
g 11 we hope wa'e going, and were going somewhere.
a 12 All right. Next slide please.
(T 13 Why did we develop a new standardWell, the old standard 50
> 14 ppb was setrougy 60 years ag. We arent changngit because is
E 15 60 years old.I'm almost 60, sohope thats not the reasonBut we
u 16 were using old science. Theres been adt of new scence coning out
u 17 so that'sthe reason wek changngit.
q 18 The '86 Safe Drinking Water Act said we had to set anew
E 19 standard by89. Anybodyfamiliar with arsenic, there were about 300
I.I.I 20 lawsuits on both sides and from thead quys, the bad gys, and
m 21 everypodyin between.So we didnt meet that deadline.
=
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1 '96 Safe DrinkingWater Act, theysaid we had to propose by

2 January2000 and final byhe first of 2001.We were onlya month

3 and a half late on the proposalNe got it out February22, 2001.All

4 of us went out, and those that drank alcohol had a loThten we

5 woke up and found out we had to redo it.

6 So what we didtoredo it iswe had aNational Academy of
h 7 Science and Science AdvisoBpard as we were lookingt it, and
E 8 theyboth said recommend a downward revision as promasly
E 9 possible.So thatswhat we focused onNext slide.
: 10 We have aprocess for séting. We have two pats of theSae
g 11 Drinking Water Act. We have an MCLG, which is amaximum
a 12 contaminant level goal. This is ahealth goal. It may or may be
(T 13 reached.lt'swhere we woud like to be if it was a perfecworld.
> 14 Since its not a perfect world, we also have a nraykm contaminant
E 15 level. Thisisthe enforceabd partof the Safe Drinking Water Act.
u 16 When you see a MCG, it could be anynumber That'swhere
u 17 we'd like to be. For example, with linear carcnogens, t's usualy
q 18 zero; has beenrn the past Thisissubjectto chang, butwe've always
E 19 done it that wayn the past.With the possibilityof motive action
I.I.I 20 data, it's possble we may have a geater than zero for a carcnogen.
m 21 Themaximum contaminant level would then bese ascloseto
=




20

1 the MCLG as is feasible And then once we look at that, we look at
2 benefits, and do the justify thecost. We go directly to thefeasible
3 level. If theydid not, then we would he consider raisitige MCL.
4 This would be part of the risk assessmeNext slide.
5 What weve done and what comgss requires is that we look at
6 the peer-reviewed researchhis isresearch thaabeen published.
h 7 Wedo a rsk assessment, where he partl work inisthe haard
E 8 identification. That'snot difficult with arsenic.Theres enoud
E 9 hazards associated with gposure to arsenicWelook at the dose
: 10 response, which is alwayuestioned and evebpdyhas diferent
g 11 waysto interpretit; and then we look at theposure.We come up
a 12 with an MCLG and a rsk characerization.
(T 13 Wewould then -- on the risk characteaaon, we tell our
> 14 managment how well we think the various parts fit tetger, how
E 15 strongeach pars are, do we have, as thisome epidemiology studies,
u 16 not a ggod exposure assessmen$.o we would sayhe exposure
u 17 assessmentis wealBut the haard identification, for eample, of the
q 18 Tsengstudy, the canceyrthe skin cancerwas verystrong.
E 19 And then the risk assessment part, and thisis what the
I.I.I 20 managment does.Theylook at the treatment costs of smallsgm
m 21 technologes, test methods, costs and benefits and occurrence in the
=
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1 number of sgtems.Next slide.

2 If we look at eposure, one of the thirsgn the Ofice of Water,

3 since the methodologis total arsenic, is we look at total arsenic.

4 And tha'stheway therules are written. However, in drinkingwater,

5 you primarily have Arsenic Il and Arsenic V.

6 There are mny forms in the envronment. We've mentioned
h 7 some of them todayOther forms that weé not as concerned with are
E 8 someorganic metabolisms. And I'll get that.
E 9 How does it @t there?In places like Fallon, Nevada, weather
: 10 of rocks and olter places, surface wat mining as he watr runs of.
g 11 We have wo types of nethylated speceés as lcall them. One isthose
a 12 that are methhated inside the bodySo there we have the monomethy
(T 13 and the dimethyl arsent acids. Theyboth occur nhthe +3 and he +5
> 14 speces.
- . ,
: 15 It appears from the datawe have right now, the +3 species of
u 16 the monomethland the dimethlare toxc. Whether theyare the
u 17 punitivetoxic agents is not sétled at thepresent time.
q 18 Infood you have a lot of aganic. Weneed a lot more data on
E 19 this. Infact, with Pellizari in North Carolina we'e actuallylooking
I.I.I 20 atthe forms of oganic arsenic in food as well as inganic. However,
m 21 ifyou look at fish and seafood, stlargely arsenobetain, which is
=
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absorbed and exteted as the parent compound not broken doin.
appearshatthat'spretty safe, so gu can conitnue o eatfish and
shrimp if you like. Next slide, please.

From some data with U.S., we took the market basket survey
And I will say that this is for theentire United Staes. It'snot for any
individual area.

Then we looked at what data we had on the speciation of arsenic
in various foods.This alwaystakes a little bit of ariskBecause if
you're growingin different parts of the countwyith different soils,
you'renever surethat thelevel of arsenic is exactly thesaneor wha
form. But it was thebest estimate we could mée at thetime. And
that'swhywe'redoingthePdlizzari.

But the intake averag in the United States as a wha was
approxmately50 microgams per dayOf that, approkmately10
micrograms was norganic arsenc.

If you look at Riwan, theres onlybeen one studyTheyhave
an averag inthe rang of 50 mcrograms of inorganic arsenc per day
This studyneeds to be repeate®.ut you know exposure could vary
guite markedlyin your food. Next slide, please.

Hazard. This is what Im talkingabout. Theres no absence of

effects. You need to pick out of the ones thatwshould pick out.
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1 All the earlywork was done on skinThen theres bladdeylung, liver,
2 kidney, prostate.At the present time, E®Ris lookingat bladder and
3 lung-- theOffice of Water -- for quantitation purposs. Thedatais
4 better.
5 Chronic. You have skin lesions, vascular obstructive lung
6 disease, and diabeteat the present time, we are lookirag
h 7 guantitatingfrom a cost benefit standpoint the vascular and the
E 8 diabees. These arelie ones we seemo have he bestdataatthe
E 9 present time for.
: 10 Animal Affects. There have been developmental reproductive
g 11 proposed.Theyve alwaysbeen at hig doses.
a 12 Cancer Thisis the onlyhuman carcinogn we know of in
(T 13 which there's absolutdy no rdiable cancer modd in animals. There
> 14 have been a few reportd.he model from Australia, but there are
: 15 problems with themodding. Next slide.
u 16 Mode of Action.If we look at the earlyeports, inoganic
u 17 arsenic was not directljmutagenic. However it was codomutagnic.
q 18 If you putarsenteand UV bgether, you got a geater effectthan with
E 19 the UV only.
I.I.I 20 It does have definite reflexnd efects on DNA repairBoth the
m 21 NRC -- and this was the 2000 -- and the 200®\pRnels concluded
=
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1 that the dose response associated would be sublinear or threshold in
2 shape.
3 Recently some oganic metabolites are DNA reactive andadt
4 gene eXpression.So were reexaminingthat. Next.
5 Thisiswhda we'redoing. This wequiteadmit we stoleit
6 directlyfrom Louise Rran because she had such a beautifalpd.
h 7 But byand lage, we looked at itWith arsenic, yu're veryfortunate
E 8 because gu have a human populationd with most of these, when
E 9 we look atit, we look ata 5- or a 10-percent level for aeefive
: 10 dose.Butin this case, with the lge human population, weogdown
g 11 toan ECO, or an efective dose for 1 percent
a 12 We then calculatethe95-pacent confidence limit on thelower
(T 13 bound. That becomes ourAD,,. And the question earlier about
> 14 variation in exposure this is oneof thewayswetry to take care of it
E 15 bylookingatthe 95-percent confidence limit on the niaxm
u 16 likelihood exposure.
u 17 Then we would do one of two thisgWe would draw a strailgt
q 18 lineto zeo with aruler and sg this is thebest wecan do a the
E 19 presenttimeWedont know what the shape of the curve is
Ll 20 underneath the 350 on théAD,,. You could draw theoretical lines
m 21 foritif you thoudit it was sublinear
=
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1 We have done the same thimgth lungcancer And this type of

2 work is wha we'reusingto quantitate thecosts and benefits from

3 reducingthe exposure to arsenicNext one.

4 New Studies.| mentioned new studiedMark Mass, et al., in

5 2000, the Chemical Researchbxicology, has some data that a

6 metabolite, the MMA3, for eample, DMA3, mayreak DNA. So you
h 7 could have the possibilitgf a direct interactionTherefore, we
E 8 would certainlynot use a sublinear from that standpoint.
E 9 Theres a new studyn New Hampshire, Dartmouth, on skin
: 10 cancerinstance in higarsenic.We're also lookingat that to look at
g 11 arsent effects of ruralwater in the United States.
a 12 A lot of thecriticisms in theOffice of Water have been you
(T 13 have no U.S. studiesWell, that'sprobablytrue. We have a lot of
> 14 U.S. studies.Theyre just not veryig. And people saye dont care
E 15 what happens somewhere elsS&e want a studyn the U.S.So we
u 16 have b answer hat.
u 17 But this is one studyhat we are lookin@t that was actually
q 18 done in the United StatedNext slide.
E 19 The NRC UpdateWe are actuallyquantitating Thisis 2001,
I.I.I 20 theonethat just came out. We're actually quantitating thebladder
m 21 and lungcancers.And theysaid those should be the focus of our risk
=
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assessment. They say theSouthwetern Taiwan data are still themost
appropriate for risk assessment and that the present mode of action are
not suficient to depart from thedefault assumption of linarity.

Which means that when we come to th&D01, we would draw a

straight lineto zeo to do our @lculations. Next slide.

Thisisjust aset of numbers, and thisis some of the oneswe're
looking at. And thisis just forillustration purposede're not sure
we're going to use this modelBut it just shows pu, if you look at the
MLE and theexcess lifetimerisk a these values, you can see that
from 3 to 20, yu go with female bladder cancer 4 to 24 and 7 to 45.
So as yugoup, you're goingto allow more bladder canceThis is
going to bebalanced by thecost of treatment.

VOICE: Isthat for 10,0007?

DR. ABERNATHY: Yeah. Next slide, please.

This is somethingd just want to touch on, and this is where we
differ. We can coneto the sane pointinthe road as our coééagues at
OPP, for example. Justassune we did.

But here is where we will diveye from other progams because
we have to look at a practical quantitation limlh this case, i
three micrograms pe litre. Our practical quantitation limitisn't what

can be donein auniversitgb. It'swhat can be done in a contract lab
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1 within a reasonal® cost

2 Because when we put out a ndgtion, theyhave to sample so

3 many times ayear and send theresults to us.So wecan't requirethem

4 togodown o .1 microgrambecausetiwould costthemtoo much

5 moneyand could not be done easil$o that would be the low point

6 or the baseilne for the arsenc occurrence -- mean, exuse ne, the
h 7 arsenic level in water we could sayould be three would be the
E 8 lowest.
E 9 Then we would look at our occurrence daw¥e have our own
: 10 data.We have that from othersTheyagree. Then this would help us
g 11 in our calculations of cost.
a 12 We have a certain amount of treatmem@bviously, if you're
(T 13 goingto treat for large and smal systems, this is vey important. For
> 14 example, if it costs theCity of Los Angeles $8 million to trat for
E 15 arsenic, well, that'snot really very much money for 8 million people
u 16 in Los Angeles. If it costs $100,000 for argup of 25 people, thata
u 17 lot of money.
q 18 So we look at both laye systems, and we also look at small
E 19 systems because sometimes the economic impact -- famgxe,
I.I.I 20 theyve done calculations for a Ige system. You're talkingabout
m 21 pennies per month oroyr bill. If you look at small sytems, ypu're
=
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1 talkingabout anywhere, dependingn your calculations, up to $200 a

2 month, $150.So we do those calculations.

3 And we do that for both benefits for cancaoncancerAnd we

4 also hasreasection on dfordability for smdl systems. And these all

5 gointo theoverall final numbe. Next slide.

6 What procedural steps are weigg to take?Well, in 2001, |
h 7 think most pepleare familiar, we actually put a60-day extension on
E 8 April that was exended nine months untildbruary22, 2002.And we
E 9 finalized this exension.That means that the new arsenic uéation
: 10 should be out Februard2, 2002, which is kind of nice because on
g 11 February20, I'll have 29 yars in and be eligle to resigq; and then |
a 12 won't have to answer those questions that owodfriends send in.
(T 13 Togive you an example -- and thas'one thingl think we oudt
> 14 to mention -- is that we do answer all questioksr the other arsenic
E 15 rule when we proposed itinedbruaryof this year, there were over a
u 16 thousand questions submitted for us to answrd we did answer
u 17 everysinge one of them.
q 18 Inthe near future, we will reallgropose a rule soliciting
E 19 comments.We hope this will be in the middle of November on 3, 5,
I.I.I 20 10, and 20.As I mention, we can@no lower than three, because that
m 21 is our pratical quantitation limit.
=
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In May, August, we'll be seeking outside expert review. Next
slide, please.

We've had hree of hese when hadhe NatonalAcadeny of
Science do their updateAnd the final report, Arsenic in Drinking
Water 2001, is available at the web sitéou have a coppf this. |
will say | haven't been to this wéb site but peoplewho hare sad you
can onlydownload one pagat a time.If thatstrue, anypodythat's
got a gaduate student has agd project for them.

But theyhave gven, as Imentioned there, reasons for it that we
should quantitate lungnd bladderthat the Southwestaiwan is still
thebest daa, and tha there's no reason a thepresent timeto depart
from linear. Next one

In addition, somethinghat a lot of people dohknow about.

We looked at the costNDWAC, which is the National Drinking
Water AdvisoryCommittee subgpup. These people are mostly
engneers.l wentto this meetingdidn't understand a word thesaid.
But basically, they sad that our cost estimates were at least
reasonable.

Thisoneis pu can @t onthe web siteYou have the
www.epa.@v.safewater And you can download this onéelhis is an

EPA document and is for arppdywho wants to download it to look at
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it. Next slide.

The Benefits. We had a science advisoboard, yur
counterparts over in water -- we call it the science advidmgrd --
in which we had a bunch of economists and a fewi tokogists. And
they got together and cam outwith a report And whattheyasked us
to do was look at total benefits and cost, incremental, and gwegg
hadnt been lookingat in the past.

One of them islatency, which is how long after you've been
first exposed to an effect. Well, somepeople, mainly OMB, really
wanted to look at that because it cuts down the céistwever, we
also decided to look atthe other side of that, and slr@coveryafter
cessation of egosure, which is another important part of And
right at thepresent time, we'reusingsmokingas just aguideline
because we donhhave g@od enouf data at the present time on
arsenc.

Thisreportisalso available on the EPA web site. If you're
interested in what they sad, you can certainly downloal it. Next side

Well, The Next Steps. And just to go through very quickly
because'm sure hatyou probaby arent interested. We have a ¢t of
legal regulatory policy and thescdentific consideaations thd have to

be done.We're incorporatingight now the results of all three perrt
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panelsinto our cost benefits and MGLthe health endpointwe'll
have another opportunitipr the public to make commenté&nd well
make a decision and publish it arounebFuary22, 2002.Thank you
verymuch.

DR. ROBERTS: Thank you, Dr. Abernathy Are there any
guestions from the Panel on the update on thelk&@tgon status?Yes,
Dr. Solo-Gabriele.

DR. SOLO-GABRIELE: | had a question about the low level, 3
micrograms pe liter. Was thee acost analysis, acost benefit
analysis, done on that?

DR. ABERNATHY: No, no.

DR. SOLO-GABRIELE: It wasjust based on the laboratory --

DR. ABERNATHY: What it's based on is the EPA hasits on
laboratories for analgis. And we do them and we send them to
various contract labsAnd these contract labs are small labs that
actuallydo a lot of analgis for water sgtems, amongther water
systems.And theyhave their methodologthat theycan do.And
these rang $10 to $50 in gneral. If it goes over that, thegayit's
getting out of apractical quantitation limit just duesimplyto cost
because week talkingabout arsenic here.

But thisisnttheonlythingthey haveto analyze where they
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have a whot list of analyze. Soyou realy are in whatcan be
analyzed for relativelyinexpensivelyand quicklyand in a goup. So
all thosefactors rollin.

We presented this data to the Science AdvisBoard, and they
agreed with the 3.Theyfelt that was where it should bénd the
other thingis it will godown in thefuture. But that is theoneright
now.

DR. ROBERTS: Any othe questions?Yes, Dr. Smith.

DR. SMITH: Thank you. I've onlyhave had a chance to look
briefly at the update, the NES updatknd myrecollection -- perhaps
some of the epidemiolagts and others involved with the committee
atthe table can help m&.here appeared to be some discussion about
different approaches when you're doingcancer risk estimates for
whether you use basehe cancermcidents assocated with the United
States versusdawan.

IsEPA carvingout a position of where théne going to come
down on that?

DR. ABERNATHY: At present time, I'm not sure | -- just |l
me make -- a few of these thiagre still under discussion, and tHey
internal Agency, you know EPA matters.And a decision hashbeen

made. So I'm not positiveyet on tha one But they'redoingthe
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calculations on both wasy

So until whoeer, and it's certainly not me makes tha decision,
and its made public, dont know. Butit's a good question, andm
not sure which one théne going to do.

DR. ROBERTS: Any other questionsDr. Matsumura.

DR. MATSUMURA: Well, | suppose we need clarification that
the particular committee should reallyink about the economics for
anyofthose policyquestions and what nofthis is just for ourselves.
| know this is not the drinkingrater But some of those gxosure
modes mayxome close, and this particular presentation had the cost
and tha typeof consideations. So itis soméhingthat we have to
discuss whether we stick to science, ormagoing to have some
consideration on economic$dVe have no economists here.

DR. ROBERTS: Arethereany other questionsfor Dr.

Abernahy? Yes, Dr. Clewell.

DR. CLEWELL: Can lask a question thatactuallyfor the
peoplein thepesticide officerelating to wha hejust sad? How do
you intend to use he work thatthey're doing for the MCL because |
presume pu dont have to balance cost and benefits in the pesticide
officelike they do for theregulations regardingdrinkingwater. Are

you planningto usetheir risk estimates and then useyour own
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1 policies recarding accepéble cancer rsk?

2 VOICE: I'll try to answer thatWe do hope to use their

3 approah, thequantitative modding approah, to theassessment of

4 the risk. But probablywouldnt start using- you know theyve

5 alreadygot water numbersSo we dont have to do thatlt would just

6 be related to the treated-woodpmosures.
h 7 But, you know that information was considered updatedyu
E 8 know, to take into serious consideration compared to the linear
E 9 default thatspublished in theRIS data baseThat'sbasicallyhow we
: 10 would use it.
g 11 DR. ROBERTS: Are there anyther questions?f not, thanks
a 12 verymuch, Dr Abernathyfor you update on events.
(T 13 Beforeweget to thepubliccomments, Iwould liketo mae you
> 14 awarethat our fina member of thePanel has just joinal us, Dr.
E 15 Wargo. And notto put yu on the spot rilgt off the bat, but we did a
u 16 little initial thingwhere evergne introduced themselves, their name,
u 17 affiliation, and their epertise.If you wouldnt mind, can yu sort of
q 18 fillusin.
E 19 DR. WARGO: Sure. My name is dhn Wargo. I'm a professor
I.I.I 20 of Risk Andysis and Environmaetal Policy at Yale University where
m 21 I've been for about 15ears.| specializ on kidss exposure to tokc
=
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substances. And l also floa into thelegal arena.

DR. ROBERTS: Great. Thanksvery much.

We now come to the point on our agda where we take
comments from thepublic. And thisis avery important part of the
meetingbecause thisiges us our opportunityo get a varietyof other
perspecitves on he various areashatwe're going to address But let
me just make a couple of announcements before we start the public
comments.

One isthat would ask each public commentor to stick to their
allotted time. We have alot of peopleon thelist that want to
comment; and in fairness to then and to dlow the Panel time to
deliberate these issues, we need to make sure thatleedygticks to
their allotted time.

Also, there are adt of issues assoaied with CCA air-
pressure4teated lumber. So potentially there are bts of points that
could be made inthe broad universe of thsn@ut what wete
meetinghere to talk about are the scientificissues associated with a
specific preliminary analysis bytheEPA.

So |l would like each of the public commentors please to confine
their comments to scentific issuesthat are germaneto our disaission

and germane to this Panel rather than makimgad statements about



36

1 other CCAissues.
2 As each public commentarturn comes -- and wieg going to
3 take theminthe order n which weve receved reques to addresshe
4 Panel. | mean, thee may besomelogical sequenceto the
5 presentationsBut not knowingin advance what each person i@igg
6 to say we have no wapf knowingwhat thatis.So wete just going to
h 7 take them in the order in which people have requested the opportunity
E 8 to speak to thePanel.
E 9 There sa place.It'sright up inthiscorner of he table, right
: 10 next towhere Dr Abernahy was, hat'sdesignated for the public
g 11 commentor Just come forward, sit down, introduceyrself. Let us
a 12 know your name, pur afiliation, and who ypu representAnd then @
(T 13 ahead andiye you your comments.
> 14 | would, dso, ek that you would beavailable immediately after
E 15 you give your comments to answer amguestions or clarifications that
u 16 the Panel migt have for pu.
u 17 Again, lapologze. We have to stick to a fairlyight schedule
q 18 because we have atlof commentors. It would be -- deally, we coul
E 19 engagein some discussion and dialog with each of the public
m 20 commentorbut we reallydont have the opportunityo do that,
m 21 unfortunately
=
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So, please, just t&ke this timeavailableto emphasizeyour man
points. For folks tha have submitted materials in writing, thosehave
been distributed to the PanelThat'sthe best venue, frank]yo get
thesort of deailed technical information.

Aswe begin, we're going to take them in order. And I'll sort of
announce wha up and wha on deck to kind of keep thisgnoving
along If you're goingto be the nekone up, if yu could start
workingyour wayup to this part of the room sy can jump in when
your turn @mes.

The firstindividual thats on our listis Mike McGrath, and he
will be followed byJaneHoulihan. IsMike McGrath present in the
audience?0Okay. Then lets goto Jane Houlihan, whdl be followed
by Chris Williams.

MS. HOULIHAN: Let's get our presentation booted up here just
to let you know in a nutshell what wigétalk about todayat
Environment Working Group. We're a public interest research
organization, nonprofit --

DR. ROBERTS: I'm sorry.

MS. HOULIHAN: -- based in Vdshingon.

DR. ROBERTS: I'm sorry to interrupt you right off the bat, but

can yu introduce yursef for the record.
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MS. HOULIHAN: Jane Houlihan.I'm Research Director at

Environmental Vorking Group. We're a nonprofit public interest
research based in&hingon, D.C. And weVe spent the last several
months puttingogether data on arsenic-treated wood for apesure
assessmeit that we'd like to present to you todg.

We've done a Monte Carlo-sitg risk assessment to look at the
full range of risks thatchildren might face fromexposuresao play
structures and decks built from arsenic-treated wood.

I, also, would like to acknowledgmycoauthors here, Sean
Grayand Richard Wes, at Environment Wrking Group. We put this
studytogether, the three of us.

So justto stet out, just @ abasicreality check, | just wanted to
remind people who arenin regular contact with toddlers -- ifqu
could gop back one, Sean -- how kids play pressure-treated wood
justtoremind ourselveslnthe end, it all comes down to numbers.

But when you look at it on the plaground, these kids reallgo
contact quite a bit of the wood¥ou can see in this picture two little
boys on the ramp are, iggdown on the rampTheyhave short
sleeves and shorts odwo little girls have their bodies agnst the
wood posts.This is all pressure-treated woododdlers also mouth

the wood and rub on the wood.hingswe never do as adults are just
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perfectly normd behavior for little children so theexposure are quite
different from adult egosures.Okay. Next slide.

Basically, our risk assessments that have been done to date, and
there have been several thye Maine Department of Health,
California DHS, and the Universitgf Florida and CPSG'1990
assessment.

Those assessments done to date have been point estimates of
risk that have looked either at an aveeagpose or some sort of
reasonable upper boundeasure.And ours is diferentin that we/e
simulated in aMonteCarlo-style assessment what might beamore
full range of risks from the low end to the ignd gven the rang of
childrens bodyweights and the st of playthat children have.

And if you can -- yu should have a copof this presentation.

If youlook under the gxlanation of our scenario, basicallghe run
that I'll present todaywe've looked at a million children in this run.
We simulate their playfrom ages one hirough six years of ag up

their seventh birthdayAnd we, also, focus on the subset of kids that
you would be most concerned abouthose are kids who plafairly
regularly on pressure-treated wood.

One goup of children we look at we assume psayree times a

week on the woodAnd then we add on a secondogip of kids
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1 assuminghat theyhave a deck on their house and thpdgy maybe
2 three times a week on the deck at their house.
3 This modé, we -- thethingsthat are variable in our modéthat
4 make it a Monte Carlo-style risk assessmentare listed on the left-hand
5 chart there.Wevarybodyweight and surface areao for each child
6 that'srun throudr the model, we choose a bodyight and then
h 7 calculate a surface area based orasured vales.
E 8 We allow the rang of arsené concentations in contaminated
E 9 soil beneath the plagtructure to varyAnd when Isay"vary," the
: 10 variability is still all based on mesured distributions from studig
g 11 that have been compiled lBPA in this processTheyhave copies of
a 12 all these studies,believe, that we/e used in our risk assessment.
(T 13 We, also, let varythe dislodgable arsenic that adheres to a
> 14 child'shand and skin, also based on the matiydies that are
- .
: 15 available for that parameter.
u 16 And then lastlyyou know the question of how much soil do
u 17 children ingest daily. We have hidh -- in that exyposure parametewe
q 18 have hidi-, medium-, and low-eposure children and allow iregtion
E 19 tovarywithin each of hose ca¢gories.
I.I.I 20 And all other model parameters in this Monte Carlo assessment
m 21 are fixed for the simulationsSo we use, gu know for a
=
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1 bioavailability, for the amount of time that children plautside, for

2 soil adherenceto skin, dl the other standard paameters tha go into

3 these kinds of modelsWe use the parameters proposedbRA in

4 their docunentthattheyprepared forlis meeting.

5 I, also, compared that to a studgne byGradient, funded by

6 Osmose and Arch @emical Companies, to see whasortof range the
h 7 spectrum looks like in dierent assumptions that people choose.
E 8 Okay. Next slide.
E 9 This daais incorporated into our modé. These arethethree
: 10 studies that were available to us that looked at the amount of arsenic
g 11 that rubs of onto hands.So this is actuallylata from hand-wipe
a 12 studies where normally an adut volunteer goes b a deck or a @y
(T 13 structure, rubs their hands on the structure, and themintsed of
> 14 and measured in the laboratorit'sdone on a surface-area basis.
E 15 Sointhe interim, these studiesgiyhave numbers that are in
u 16 micrograms per hundred square centimeters of hand in this clase.
u 17 hand area, it's normadly thepam area.
q 18 One of these studies was conductedg State of California.
E 19 That'san adult hand on a municipal playructure.The middle goup
I.I.I 20 of triangles thae represents thedatafrom theMaine DHS Studyin
m 21 1998. That was an adult volunteewet and dryhands.This volunteer
=
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rubs their hands on a deck that was threans old.And you see a big
variabilitydependingn the conditions of the hand and the rubbing
style.

And the third goup, the triantes on the end, is awood industry
studyconducted by5sCS in 1998 And that studyfocused primarilyon
new sealed woodlt looked at dislodgable arsenic that ended up on
the hands of adult volunteer&nd you can see the residues are lower
on that studyecause most of the wood from that stuslgealed and
dislodgeabl arsenc islower on hatsurface of he new one.Okay.
Next slide, please.

And this is the other half of whatogs into our equation for how
much arsenic would end up on a chdthands.Each of these sort of
vertical lines represents an individual stuafydislodgeable arsenic
on a particular structureAnd this is arsenic that ends up on a wipe.
So all of these are wpe sanples. Some of these are wewipes;some
are drywipes. Theyare conducted by each of the legnd on the
right-hand side is in order for how the dots pregs across the chart.

AndtheY axishereisin micrograms of dislodgeable arsenic
per hundred square centimeters of wo&h you can see i pretty
variable. These studies are dominatedhgw sealed wood.

Theres a few of the studies, sort of the middImgpingof
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1 studies, represent 14 playructures that have been sampledhg

2 State of Connecticut and ldfpe California Health and @fare

3 California Study So those 14 plagtructures were all &gl and

4 heavilytrafficked and have sort of moderate disladdble arsenic

5 concentations.

6 The third goup of samples from the left, which is the pink
h 7 sanples, represensanples thatwe've collected over he pastseveral
E 8 months.New woods.Most of itis unsealed, purchased from retail,
E 9 deckingboards, two byours. So this is what gu would buyat a
: 10 major retail store if pu were a home owner
g 11 And we sampled this wood with wet wipe methods ant gn
a 12 some cases, dislo@gble arsenic concentrations ashies a thousand
(T 13 milligrams in our exreme sample per 100 square centimetersm- |
> 14 sorry-- microggams not milligams -- per 100 square centimeters of
-
: 15 wood.
u 16 They can do aquick -- thisisareally important graph in my
u 17 mind becausetican be quékly compared b the cancer 13k, exess
q 18 lifetime cancer risk, computed by NRC for drinkingwater.
E 19 Inthe NRC update, essentiallyhree microgams of arsenic per
I.I.I 20 liter of water ingested dailyat about a liter a dagorresponds to a
m 21 one-in-a-thousand cancer risko if you look at this gaph, about a
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dose of three microgams per dawill give you a one-in-a-thousand
cancer rsk.

Now, when yu think about dislodgable arsenic per hundred
square centimeters, 100 square centimeters happensto be almost
exactly the averag size of the paim of a shglehand of a
four-year-old. So Ilike to think of this dédain terms of miacograms
on a palm print of a four-gar-old.

And you can see, copared b the three-micrograms-per-day
dose, the arsenic that could end up on a ckilhd'nd, that could rub
off on a childs hand from the arsenic-treated woods, is, far higher
than three microgams. And you can make assumptions about does the
wipe take of more arsenic than a hand would, how much of that
arsenic from a child’hand would end up in the chikimouth, how
much would be dermallgbsorbed.

But once yu get into several hundred microegms on a child
hand compared to the three micragns per dawyt a-one-in-a-thousand
cancerrisk, its reallyprettyeasyunder angnesexposure scenarios
to get up into the rang of realy high cancer rsks. It's easyto get
three microgams per dagxposures for kidsNext slide.

If I could just @ back.I'm sorry | negected to tell pyu how

we actually used this daain themodd.
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1 Inthe model, each of hese veritcallines represerstan

2 individual playstructure; and a model child is randondgsigied one

3 of these phystructures. And then the concentation within thatplay

4 structure varies randomlgach time a child@es out to playn the

5 deck or onhe playstructure.

6 The nex slide represergstudies. These are stdies thathave
h 7 measured arsenic levelsin the soil beneath arsenic-treated wood.
E 8 There have been a number of studies do@ee, the State of
E 9 Connecticut measured arsenic levels in soil beneath seven decks,
: 10 sandyloam soil. And two of those seven studies found quitetnig
g 11 concentrations up to 350 millrgms per kilogam.
a 12 Now, just to put that in perspective when you're doing like a
(T 13 hazardous waste site cleanup, cleanup levels can be 10 naihhigper
> 14 kilogram, 20 milligrams pe kilogram in that range. So these are
E 15 prettyfar above what woulde you into a superfund cleanup level at
u 16 hazardous waste sites.
u 17 Most of the other studies represented here were done in sandy
q 18 soils. Anumber of structures were tested ilbFida, mostlysand, an
E 19 Osmosetest facility in theStae of Florida, and an additional study
I.I.I 20 conducted byhe wood industrySCS 1998.That studyfocused on 10
m 21 prefabricated decksm the State of Virginia.
=
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1 Now, theresiduelevels in thesoil werelower than what's been

2 found in other studiesThe studyauthor over-speculate that mag

3 that'sbecause sawdustas notgeneraed becausehe deck was

4 constructed dfsite.

5 Inour model, as a child is initiated in a model rumahdomly

6 select one of these distributions to represent the soil beneath that
h 7 child'sdeck or hatchild's playstructure. And thatrepresendthe soli
E 8 the child'sexposed b.
E 9 However since hese dasa are domnated bythese prefabmated
: 10 decks and prefabricated decks ateaeallythat common, bnly
g 11 allowed a 10-percent chance that each child will bpased in a
a 12 prefabricated deck scenaoi. And other chidren are eposed b all the
(T 13 other distributions that represent structures that are constructed on
> 14 site.
: 15 Okay. The next slide represents how much dirt kids eat. And
u 16 EPA has been around and around on this issue, sumra@itan more
u 17 than one documant. These are fie of the keystudies thatare ofen
q 18 cited that EPA bases its exposureestimates on.
E 19 We've reproduced the data from these studies, based on the
I.I.I 20 distribution staistics. And wha wedo in themodd is randomly
m 21 assgnachidtoeach one ofiese neasured ditributions. Thisis
=
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1 how many milligrams of soil pe day areingested incidentally by the
2 child. And then we divide children up into hiig, medium-, and
3 low-exposurechildren to simulde maybe thedifferent waysthat
4 children play. Somechildren just ma/be play alittle moreintensdy
5 than others.
6 Then we randorry selectfor each paydaya sol ingestion
h 7 valuewithin that third of dae, either high, medium, or low So soil
E 8 ingestion in our model varies as welAnd we have some children
E 9 who ingest quiteabit of soil just & happens in real life.
: 10 Okay. Next, we get to bodyweight. And this is one of the key
g 11 differences, ao, in our Monte Carlo assessmntcompared b the
a 12 point assessment done bgme of the Agncies.
(T 13 Weused NHANES data from CDC for 6,000 children to
> 14 generate bodyweight distributions that represent the 1stto the 99th
E 15 percentiles of children through time, from oneyear of age to seven
u 16 years of ag, our simulation period.
u 17 Inour model, because Enhanes doesmeasure anndividual
q 18 child through time, weassumethat, say, achild who's born @ a
E 19 first-percentile weight stays a afirst-percentile weight through seven
I.I.I 20 years of ag. So a small child in our modelstays snmall, and a arge
g 21 child stays large.
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1 As each of the one million children are run thrdwaur model,

2 we start the simulation byelectingthe percentile of bodweight that

3 we will use throudp the child throug the model runAnd the nex

4 thingwe do is calculate the bodyurface area of that childAnd,

5 obviously, bodysurface area is a function of bodaeight.

6 And we, a@in, fall back on NHANES data for bodyurface
h 7 area.And we use aremgession from Gehan and Geg®;, 1970, a study
E 8 reviewed byEPA, to formthisgraph thatgives surface,le rato of
E 9 sufficient area to bodweight, onthe Y aks as a function of weilgt in
: 10 kilograms.
g 11 So for each child as the model marches throtigne we update
a 12 that child'sweight monthlyand usethis regression airve to calculate
(T 13 anew surface area fohatchild each nonth as he modelmarches on.
> 14 Sothe surface area of the bodyf course, is used in dermal
E 15 absorption pathwasgy And weve looked at a couple of diérent
u 16 scenarios in our modelBut our base scenario uses ke@rms, and
u 17 hands as a posisie surfaceshatare e)xosed b soil, thatsoil would
q 18 adhere to.And in our model, we assume that ordg area equivalent
E 19 to the palms of the hands, the back of the forearms, or about a quarter
I.I.I 20 of the arms, and the back of the beegr about a quarter of the Isgare
m 21 exposdl to soil.
=
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1 And our dermal absorption, also, includes dermal absorption of

2 dislodgeabl arsenc. Sothose samsurface areas are used foet

3 dislodgeable arsenic dermal absorption pathway

4 And that bodyparts Iforgot to mention, the surface area of the

5 hands and the legand the arms, are based onregsions that are

6 from data presented in APs Exposure Flactor Handbooks.
h 7 Next slide. Okay. So our basic simulation, we do a couple of
E 8 things. We havethefour basic parameters tha weallow to vary; and
E 9 that'sbodyweight, bodysurface area, disloaggble arsenic on the
: 10 wood surface, soil arsenic concentration in the soil beneath the
g 11 structure, and we, also, allow soil iegtion to vary
a 12 And beynd that, we use parameters that are provided in the
(T 13 EPA document presented tay guys at this meeting And we
> 14 compare thatto the assumptions that were used in the wood-industry
E 15 sponsored studgone byGradient this gar. And limagine theyll
u 16 present someof that data as well at this meeting.
u 17 Sothisis a prettgense overhead, whichapologze for; but it
q 18 gives dl the details of what goesinto theMonteCarlo risk analysis
E 19 for these diferent parametersAnd if | could just run throulg them
I.I.I 20 really quickly if you guyscan sayawake.
m 21 First, dislodgable arsenic, one of the bagsumptions is that
=
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goes into the risk anakys is how manyhandloads of dislodgarsenic
are ingested per day The Gradent scenaro assunes a quaréer of two
hands, so half of one handPA's assumptions, E®Plooks at two
scenarios, .8 handloads per dayan averagup to 4.95 as a
reasonable maxum exposure.

And thatsall based on their assessment based on video studies
done byEPA and others.And the assumption that the aveeakind of
hand exosure that a child migt have is to put about three fiags in
their mouth, remove about 50 percent of the dislealgle arsenic on
the hand.And kids, it turns out from these eansivelyreviewed
video studies, put their hands in their mouths about nine and a half
times an hourThat'san averag up to 20 times per houSome
studiesshow mut morethan that.

Inour EWG 2001 as a final column there, theawhat weve
assumed in our scenaridWe just used the averaghere.Wedont try
to simulate hip exposures.So on everynodel child, all our one
million model children, are nine and a half times an hour thety
their hands in their mouths for the hour threyplaying on the deck or
the playstructure.

Then other fixed paameters, bioavailability of ingested

dislodgeable arsenic, the wood industagsumes about halEPA, in
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1 our assessment, we use about 100 perc&he fraction of

2 dislodgeabl arsenc that'sabsorbedhrough the skinin the versbn

3 presented to CPSC thawas consideed negligible in thewood

4 industrystudy weve used ER's assumptions, which is 6.4 percent

5 absorbed.

6 How mud soil children eat. Twenty-five milligrams pea day in
h 7 the Gradient assessmerEPA has proposed 100 millrgms per dawys
E 8 an averag fromall the avalable datand a reasonablmaximum
E 9 estimate of 400 milligams per dayOf course, thasone of our
: 10 variable parameters; so we kt thatvaryfor each chiid.
g 11 Bioavailability of arsenic from ingested soil ran from 16 to 25
a 12 percent, dependingn which documentgu read.
(T 13 How much soil adheres to skin?he wood industrgtudyuses
> 14 .2 milligrams per square centimetefPA has sugested 1.45
E 15 milligrams pe squae centimeter. That comes from apottingsoil
u 16 studybut, also, happensto be the aveeamlue of whas been
u 17 measured for wet verses dspils, how much adheres to children’
q 18 skin. We've use ER's parameter in our model.
E 19 So then how much of the soil arsenic is absorbed through the
I.I.I 20 skin versus the dislodgpble arseniche wood industrgtudy
m 21 assumes 3 percenEPA and our assessment are 6.4 percent.
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And thentheimportant paameter of what is thelevel of
dislodgeable arsenic, the level on the woodind the wood-industry
studyhas chosen to use nine values from a seéngdustrysponsored
study The maxmum there is 13 microgms per 100 square
centimeters.

That'sreally low compared to many of the values that have been
measured We found prettycommonlyhundreds of microgams per
child'shandprint, 100 square centimeters were dislealyle.

EPA, of course, is pendingn that decisionTheyhave a
proposed samplinglan out to deal with that.

Dislodgeable arsenic on woodVe've based our anasys on the
19 distributions that showed pu previously These are measured
distributions on individual structures.lhe rang goes from about
zero toover athousand microgns per hundred square centimeters
for a particular new wood sample that was unsealed.

Next, what has been assumed thrdudpese studies for the
arsenic level in the soil industgponsored studwas used, SCS 2000,
reasonable maximum of 30 milligrams pe kilogram. EPA is pending
onthatone agin. Proposed a samplingrogram to better define soil
concentations.

We've used the data that ists for 27 individuals structures and
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the soil concentrations beneath the structurligs.quite a lot of data.
It ranges from nondetectable to levels to 350 mitlagns per kilogam
inthesoil.

This is areally important parameter, thenext one, the
wipe-to-hand transfer co&itient. So the question istf you get a
certain amount of arsenic on a wipe sample, how does that compared
to what would be on a hand sample if a hand had swiped that same
area?

The wood-industrytudygets around that byusinga singe
studythat directlymeasured hand dat&PA is proposingthat theyll
assumethat what gets on thewipeis thesaneaswhat would get on a
hand.

We've sort of gone two ways on that. We first present data
assuminghat about a quarter of the wipe arsenic would end up on the
hand. And then weve said, well, what if instead pretsgmilar what
ends up onawipe is alsothe same as what ends up on the Aadd.
we present both of those scenarios here.

And one quarter factQmor it's actually4.6 times as much on a
wipe asis onthe hand, has a basisin an industugyconducted by
SCSinyar 2000, believe, that compared -- thegok the same

samples of wood and used wipes, dvipes, on that wood and also
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hand wipes.And if you compared those samples directillye data is
extraordinarily variable. But themedian -- but somé¢imes thehand
concentrations ae higher than thewipe concentration and someimes
lower.

But the median value is 4.6 which is whaté used in this
assessmentSo four times siximes the arsenicis 4.6 times Ingr on
the wipe then on a handyen that yu're swipingthe same area.

Next is bodyweight. Gradient and ER assumed fixed body
weight for the ag@ group that theyook at. And we, of course, letthe
bodyweight vary. Each child is gven a percentile bodweight from
the 1stto the 99th percentile based on N//HANES distributions.

And last but not least is the bodurface area whichags into
how important dermal absorption is.

Gradient assume entire legs, arms, and hands for soil; nothing
for dislodgeable arsenicEPA, it looks like, is proposinghe entire
surface of arm, legs, and handsWe've assured partal arms, legs,
and hands: a quarter of the @ quarter of the arms, and the palm
area of he hands.

So now weget to theactual computaion which is excess
lifetime cancer risk. This paticular graph tha I'll show you is baed

on justthe ta straidht linear 1.5 milligam per kilogam dayinverse
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of that slope factor not the NR€hew recommended values which
look like theyre higher.

We simulated, first, agup of children who are ggosed to a
playstructure three times a week for an hour each tiked we
assumed that this represents about a third of all kedstgs fairly
regular play and tha turns out to b0 million kids out of the30
million children in the ag group that werfe simulating

So you'll seethel0 million kids on theX axis here. And the
conversion of our chart from the PC to the MAC messed up our title
on theY axis, but thd's Excess Lifetime Cancer Risk on theY axis.

So for the baseline assessment,oluycould pull that curve up.
This line is onlyingestion of dislodgable arsenic on plastructures
for kids who playthree hours a week on these structurésu can see
evenin this badine assessmant, if you follow ove 10-to-theminus-4
line, you have about 15 percent of all our kids are above 10-to-the-
minus-4 rek level. Sowe're alreadyinthe exremely high zone for
the sinde exposure route and gposure pathwayor a good number of
the kids that we'e lookingat.

Now as yu add routes and pathwsagn top of that, which is
what realityis, the second line adds to thatagh dermal absorption

from the dislodgeabl arsenc. Soif a quarer of the legs, a quarer of
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1 the hands, and the palms arep@sed to dislodgable arsenic, 6.4
2 percent of that dislodgable arsenic absorbs thrauthe skin, pu get

3 this additiona risk.

4 Next, we asked the question, well, what happens if this child is
5 also playngin contaminated soil under this structur®o the third
6 line represents soil xposure. And tha'sassumingthat thereis soil
h 7 ingestion each dayhatcomes fromsoil that'sbeen conaminated with
E 8 arsent.
E 9 We use measured distributions for soil ieggion. And it's just
: 10 morerisk and morerisk pilingup asyou add these pathways. And
g 11 these are, of course, repathways thatmany kids are eposed b. So
a 12 then this is kids thre times aweek.
(T 13 Wethen ask the question, well, what happens if a childoisg
> 14 to a school or has a plasgtructure at home®o theyre reqularly
E 15 playingon pressure-treated wood and theave a deck on the deck of
u 16 their house; and theglayon the deck, or thegtore toy under their
u 17 deck;and hey're exposed b arsenc on their toysthatare on he deck
q 18 itself.
E 19 Well, for those kids, the risksaj even hidier. And these
I.I.I 20 children are assumed to -- that top line represents children three hours
m 21 aweek on a plagtructure and three hours aweek on a de&kd in
=
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the dislodgable arsenic residues in the model, we ddistinguish
between playtructures and decks because the wood is all the same.

So if a studyhappened to look at a plagructure, wdl use that
distribution in the model, also, to represent levels that would apply
a hone deck.

And you can see fromhistop risk curve, weve got 60 percent
of our chidren exxeedng a 10-b-the-minus-4 rsk. Inthisscenaro,
we assumeas abasdine 10 million kids ae getting these exposures.

So the risks are jistextraordinarily high.

Andin these eposure parameterspy know we did our very
bestto pick reasonable estimates and, in some cases, proteallyo
underestimate the ggosures.So thatsour baseline scenario.

For theparameters tha arefixed in themodd, we have
basicallyused ER's assumptions that theae proposed forqur
meetingthis week.We also did a comparison anaig for the wood-
industrystudythat was presented at the last CPSC meeting

Thetop lineiswhat we call the "EPA scenario.” It's basically
EPAs assumptions with our variable parameters on top o$d.
variable bodyweight, variable dislodgable arsenic soil and soil
ingestion.

Then we said, let's use those same variables. But for the fixed
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1 parameters, let's usetheassumptions thiawere used by the Gradient

2 study You still get 60 percent of all kidsAnd under the wood-

3 industryassumptions eceedinga 10-to-the-minus-5 riskSo it's

4 reallydifficult to get under anpodysscenarios under a one-in-a-

5 million risk for children who ae playing pretty regularly on this

6 wood.
h 7 Now, let's look at what happens¥ou know our baseline
E 8 assumptions are that ongyquarter of the dislodgable arsenic would
E 9 end up on a chiléd'hand, about a quarte6o lets look at what
: 10 happens if, as EAFs proposed, all of that disloggble arsenic ends up
g 11 on the childrers hands.
a 12 This, again, isour baseilne scenar where a quasr of the
(T 13 dislodgeable arsenic is allowed on the skilf.you instead assume
> 14 thattheres a one-6-one ransfer raito between he wipe sudies and
E 15 the hand studies,ou, of course, jack up the risks blyat much more.
u 16 We have, in this ase, two million children; 20 pecent of the
u 17 childrenin our model exeedinga one-in-a-thousand cancer risk under
q 18 aone-to-one transfer assumptionhese modelse prettyhigh pretty
E 19 quicklyunder diferent assumptions.
I.I.I 20 Now in the last gaph, weve done an assessment obuknow
m 21 what happens ifinstead of usinige IRIS default slope factor of one-
=
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and-ahalf milligrams pe kilogram day to theminus 1, whahappens
if you instead usesomeof theLED,, values conputed in the NRC
update.

So what lve done is just to take some central tendency
estimates from theNRC report for both blalder cancer and lung
cancer from the diwanese studies; andcbnverted that to a daily
dose, assuming@O0 kilogram bodyweight and a liter per daywater
ingestion.

| computed the sanme scenaro using instead hatcancer poéncy
factor. And you can seehtatour baseilne scenardison the botom,
and thatsthe bladder cancer risk usinge RIS one-and-a-half
defaultlinear slope factor

The line on top of thatis what happens insteadoifi yse the
NRC LED,, with theassumption thatheslopeis linear. And we
extrapolated linearlyrom the 1 percentAnd then, of course, that 2.8
factor gives you elevated risks conpared b the IRIS factor.

Then we looked on top of thatWhat happens if gu look at
lungcancer?The LED,, sortof a cental tendencyfrom the NRC
report with the linear etxapolation, the risks are even tnigr.

And then asthefinal curve, which | guess we lost, we added

bladder and lungancerwhich is presented omoyir overhead And
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the sum of those two cancers is based onthe NRC central tendency
estimates for theLEDO1s.

So justto sortof wrap thisup, whadllike to leave pu with is
there are adt of studies outthere ateadyon dislodgeable arsenc
levels in exstingstructures.There are 19 god studies that can
alreadybe used.There aredts of studies outthere on soliarsenc
levels beneath the structure¥/e simulated 27 of these structures
from existing studies. And EPA has compiled much moredatathen
we were able to compile. So they have even morethan this.

Sothe point'd like to leave wu with, one, is that there are data
alreadyoutthere thatare perfecly sufficientto do a rsk assessmnt
that shows eraordinarilyhigh risks for some of these kidAnd our
data are dominated -- the soil datais dominateddnyd, so the
arsent concentations are based bw. The dislodgeable arsenc
concentations are dormated byseakd stuctures. So, aain, the
dislodgeable arsenct concentations are based bw.

So any additional studies that go out and sample more and more
and morestrudures will take anothe year and will probaly make
theserisks look even wors&.o thatsone pointid like to leave pu
with.

And thefinal point I'd like to leave you with is thd these risks
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for many manykids, 15, 20 percent of the kids, are reagbhetty
extraordinarilyhigh. And on top of that, the'ye drinking
arsenic-contaminated water; and we didncorporate those risks in
our anaysis.

DR. ROBERTS: Thank you for your presentationAre there
guestions from menbers of thePanel?

MS. HOULIHAN: I'm glad Iwas so clear

DR. ROBERTS: Dr. Thrall.

DR. THRALL: I just had a question for clarification':m not
familiar with this. Isthe amount of soil ingsted actuallyneasured in
some wayor is that just derived from the hand-to-mouth contact in
the amount of soil on the hands?

MS. HOULIHAN: The ingestion of the dermal absorption
arsent -- Imean he dislodgeable arsenc -- isbased onhe
hand-b-mouth transfer coeficient. The ingestion of sol arsenc is
based on these kestudies that have measured childresretposure to
soil manly through tryingto recreate soil ingestion throudn
measuringoodyfluids and arsenic thatexcreted or you know soil
contaminantsthatare exreted.

DR. THRALL: Sothey're actually measured then.

MS. HOULIHAN: Right. Inthe five keystudies that we'e
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used, here are neasurenmentsfor each pomt on thatchart Thatsin
your presentation maerials. That represents onechild's daily
ingestion of soil thawas computed in these studies.

DR. THRALL: Okay.

MS. HOULIHAN: These are, also, the methods thatABfas
put forward as how thegropose to look at ingsted arsenic for the
two different possible pathway

DR. ROBERTS: Dr. Kosnett, then Dr. Ginsberg.

DR. KOSNETT Did you dlow certain variables to vay
independentlyfor example, the amount of dislo@gble arsenic and
the amount of arsenic in soil below the structure; or ddd gomehow
tiethosetogether?

MS. HOULIHAN: Theywerent tied together. Theywere
independent.So a gven structure -- andthink in real life, theld
probabl find thatthey're independenbecauselie arsenc level on a
strucurewill depend so mut on theage of thestrudureand the
condition of the wood; and the arsenic level in the soil depends really
strondy on how often the wood mig have been sealed and the soil
type and the conditions, the weather conditio8®.those are just
goingto beall over theboard.

DR. KOSNETT Isthe lack of independence borne out by
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1 empiric studies, dogu know?

2 MS. HOULIHAN: | havent seen studies that have tried to

3 address that question.

4 DR. ROBERTS: Dr. Ginsberg.

5 DR. GINSBERG: I'm curious whyou didnt run anyof your

6 Monte Carlo simulations based upon -- and in@you did. It just
h 7 wasnt clear from ypur presentationBased upon gur figure where
E 8 you had the hand-rub informatiom.mean, ypu're doingthis
E 9 extrapolation from theswipeto how mud gets on thehand.
= 10 MS. HOULIHAN: Right.
g 11 DR. GINSBERG: But we have data on people rubbidgcks
a 12 with hands.
(T 13 MS. HOULIHAN: And what we did was -- anddidn't mention
> 14 this-- use drectly thathand daa. So the hand stidies, each ofitose
E 15 hand studies, represents a structufAend we use that data directly
u 16 Butthen if we chose a stucture where ony wipe daawas avaliable,
u 17 then dependingn the scenario, we either adjusted that or we did a
q 18 one--one tansfer coeficient.
E 19 DR. GINSBERG: So that's part of your distribution for the
I.I.I 20 dislodgeable data set there.
(f)] 21 MS. HOULIHAN: Right.
=
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DR. GINSBERG: You said there' 19 structuresSo those three

data sets are part of that 19; is that what'ye sayng?

MS. HOULIHAN: | think, actuallythe 19 does notinclude the
three hand structures; butilhave to @ back and checkSean?It
doesinclude Nineteen does includes the three hand stud&rry.

DR. GINSBERG: It'salittle hard to see how you exactly put
together these distributions and selected pointisadfthem for your
high-, intermediate-, and low-gosed goups.

MS. HOULIHAN: That'sfor soil ingestion only, right?

DR. GINSBERG: So for the dislodgeable --

MS. HOULIHAN: Dislodgeable --

DR. GINSBERG: Why dont you describe howgu compiled all
this data and picked pointsf&f

MS. HOULIHAN: So a child is introduced into the modéeA.
bodyweight percentile is selectedSo that kid is, saya 27-percentile
weight kid, which is maintained througut the sevengars, the six
years of the modelAnd then the child, in the begningof the model,
is assigned one of these dislo@@gble arsenic profiles from an
individual structure.And theyre also assiged one of the soil arsenic
distributions.And those are selected independently

A child is given al-and-15 dance of getting oneof thesamples
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1 of new wood from our data, which our samples are quitéhigdidn't
2 mention this deail. Butin thosereally high concentrations, weonly
3 let persist for onemonth and then weassumel thereis someprocess
4 where that arsenic is washed ofie wood.
5 The agd stuctures, we ét those stuctures, hatwhole
6 distribution of dislodgable arsenic, persist throlmghe childs
h 7 simulation period.Just one structureYeah. So that persists.
E 8 And then wegiveachild -- this is alevel of detail you might
E 9 not want to know -- a one-in-four chance of moviengeryyear
: 10 because chdren move. And if the child isselected to move in the
g 11 model, we pick a new structure and a new soil distribution.
a 12 So thechild is marched throudh timein this modé. Threetimes
(T 13 a week, three hours a week, theyexposed to a deck and play
> 14 structure, dependingn a scenarioAnd then monthlythe body
E 15 weightis updated and the surface area of the child is upda$edhen
u 16 we just continueto computethis average daily dosethrough timeand
u 17 intheend dividebythelifetime of thechild.
q 18 DR. ROBERTS: Let meask: Isthereawritten description tha
E 19 has these methodologdetails that could be available for the Panel?
I.I.I 20 MS. HOULIHAN: | did write up a methodologthat you should
m 21 have a copyf.
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DR. ROBERTS: Wedo have this, buthavent had a chance to

read it. It justappeared over lunch.

MS. HOULIHAN: Yeah, you onlyjust got it.

DR. ROBERTS: Will therebeinformation in heethat will
answer DrGinsbeqg's, and perhaps others, question about this?

MS. HOULIHAN: Atthe level that }- yes, the descriptive
level that I'm answering them now and in combination with thedata
graphs that've presented here is a preggod summaryf everyhing
we've done in our method.

DR. ROBERTS: Okay. Thank you verymuch. Dr. Mushak, yu
had aquestion and then Dr. Smith.

DR. MUSHAK: Yeah.A comment about and a question about
the role of direct oral contact Wids.

We know that kids chew on surface®/e know that with
certaintoxicantstheycan be severglinjured as nthe case oféad
paint chewing Now, neither you nor the scenarios proposed with OPP
try to get a handle on thatAnd | find that a biggap. Direct oral
contact cuts out the pathwayiddleman of the hand contact so that
whatever sequences of uncertainties thai rave with direct oral
contact, atleastit's recaptired byhavingto avoid all of these

paraneters thatgo into a hand tansfer and dfciencyof removal, et



67

1 cetera.
2 | think thatsa type of exposure route that has to be developed
3 by the Agency.
4 MS. HOULIHAN: That'sa geat sugestion. | didnt have data
5 available to include thatBut, obviously there are lots of kids who
6 mouth the wood and their @osures aregngto be even higer.
h 7 DR. ROBERTS: Dr. Smith.
E 8 DR. SMITH: Two questions, if | may. Thefirst oneisa
E 9 follow-up on Dr. Ginsbeg'squestion.And let me see if tan ask the
: 10 samequestion aslightly different way.
g 11 When I'm lookingat your distribution, sayfor dislodgeable
a 12 arsenic from the wipe, sooy have the various spreads of the data.
(T 13 How is it tha you're actually parameterizing statistical distributions
> 14 for usein theMonteCarlo? Areyou just rsamplingfrom these data?
E 15 Are you usingthe data to fit an empirical distribution and thesuye
u 16 puttingbounds on percentiles thady can sample, or arew fitting
u 17 like alognormal or normal?So if you could just tell us howgu're
q 18 handlingand that and howou're handlingthe exremes.
E 19 MS. HOULIHAN: Some of these data we have the data directly
I 20 for, and others of these distributions, we have the statistics for our
m 21 mean and astandard deviation and somé¢imes arange of measured
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values.And in those cases when we have the statistics, enerate a
distribution thd fits thosestaistics and forcethemin and ma to
conform to themeasured minimum aad maimum vaues.

DR. SMITH: So the maxand mins make the boundaries on what
you'regoingto sanple.

MS. HOULIHAN: Right, right. And in a few cases, we dan'
have thosevalues; and wejust let themodd generate adata set that
fits theothe staistics.

DR. SMITH: And one more question, ifrhay.

I'm struck in lookingat this, which is a rather nice wag
present thedata, that thevariation within asiteis just & large asthe
variation between sitedt looks like it's a little over an order of
magnitude for anyspecfic structure and he sane between.

I'm curious asto wha you think itis thda you're modding with
this sort of haracterization of variability, whether you think it's
variability or uncertainty in themeasurements or exactly what's going
on here.And |l ask hatin partbecause hotice thatyou're usng some
of the data we gnerated.And as yu know from the work we
generated, gs, there isa number of ddrent individual observations;
butthose observationspy know the focus of our studyas

understandinghe phenomenon not trygto get data.
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MS. HOULIHAN: Right.

DR. SMITH: So each of our detpoints normally reflect
different lenghs of wood that the hansilbeen rubbed on for diérent
duraions of time lots of vaiations likethat. So I'm curious & to
what your thinkingis, what you're characteriing here.

MS. HOULIHAN: I'm an engneer, and engneers tend to like
thingsstandardized. But in this case, | think tha thehuge variety of
wipe methods and contact methods that have been used are really
valuable in simulaing thedifferent -- and kind of getting at the
guestion of kids playpn this wood in all diferent wag.

Some kids will prettyaggressivelybe rubbingthe wood and
other kinds will be lidntly touchingthe wood.And I think some of the
differences of wipe methods and hand-stuwtgthods cangt at some
of that variability. And in this ase, you really might not want one
single wipe method that does thisgne certain way

DR. SMITH: Soiflunderstandgur response,qur view is
what you're getting at is variability in potential loading onto ahand
across stuctures and wthin a stucture.

MS. HOULIHAN: Yeah, for the diferent wag that kids playon
this wood.

DR. ROBERTS: Okay. Any other questions®Dr. Kissel.
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DR. KISSEL You've projected doses and then taken that to
carcinogenic risk. You could also project whatoy oudht to see in
kids'surine if theyhad doses this hig Have you done that™Have
you looked at those numbers and then compared that result to what
actuallyshows up in kids for kind of a check on thengral validityor
likelihood that your numbers areapd?

MS. HOULIHAN: That'sa greatidea.lf theres a lage scale
studyof arsenic levels in children's urineas areality check for how
manykids get these reallyhigh exposures.

But, you know mysense is that --know. | have two kids.
Onestwo and one'four. And theyare regilarly playing on
pressure-treated woodAnd I think a lot of people who have kids,
once yu start workingon this issue and thinkingbout it, you realiz
how ubiquitous the wood is in our lives$t'sjustin everypark you go
to, everypodysbackyard. It'severywhere.

DR. KISSEL: Well, there are studies out there not oriented
toward this but because of othepigs of arsenic contaminationd
these hingshave been outthere a bt. And if there are adt of peopk
exposed, thengu should see some of these kids show up in those
other populationsAnd it's kind of an obvious thinto look for.

MS. HOULIHAN: Right.
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DR. ROBERTS: Dr. Wargo. Thank you for flagging.

DR. WARGO: | also have aninterestin the methodoydpat
you usal, and lassumethat you'll provide material that will clarify
that.

But | guess the basic question i&re you addingup the
exposures fronthe differentsources for eacmdividualchild, or are
you changngboth the source of the eowsure and the child aoy
accunulate the exposure?

MS. HOULIHAN: Each child is preservedlhe risk for that
individual child is preserved throlbhgut the model for each of the
eight possible combinations of pathwsignd routes.

DR. WARGO: And do you carry that child across timeas well?

MS. HOULIHAN: Yes. Wecarryeach child from onegar of
age throudh seven gars throuy the model and maintain a kind of
runningaverag dailydose.

DR. WARGO: Have you done anytudies --

MS. HOULIHAN: Through sixuntil their seventh birthday

DR. WARGO: Sure.Have you done anytudies lookingt the
high-end exposures, thempup thatis appearingt the upper end of
your curve, tounderstand what factors mide drivingthat? | mean,

ifyoulook atthe two-gar-olds or if pu look at the sixyear-olds that
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spend an inordinatellgigh amount of time in the plaground or on
certain sets of certain &g, Imean, what factors dooy think, after
doingthis, are the ones that are reatlsivingthe hich-end eXosures?

MS. HOULIHAN: Well, the most important egxosure pathway
seens to be ingestion of dislodgeable arsenc. Becausemn general the
datawehave on soil, thearsenic concentrations aefairly low. So
that'stheimportant pathway.

Now, we didnt break down the hilg-exposure kids to figre out
what we could.But, you know who is that kid and whadtheir body
weight and what structure théne playing on. But you would
obviouslyguess its the small kids playg on high arsenic structures
that that combination will automatically get you up into thehigher
range.

You know I dont know the relative importance of all the other
factors.But you know all our kids in this model plafor a set period
of time. So it's not thetimethat they'reon thestrudure. They'reall
three hours a week.

DR. WARGO: Just one final questionHas the Agncy
reviewed their methodsey?

MS. HOULIHAN: Well, they've reviewed plentyf our Monte

Carlorisk assessments but not this particular one.
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1 DR. WARGO: Okay. Thank you.
2 DR. ROBERTS: Dr. Thrall.
3 DR. THRALL: Justone more questiorRegardingthe surface
4 area of the palm, 100 centimeter square is one palm of wheatlaigd?
5 MS. HOULIHAN: It'safour-year-oldspalm, one palmlt'sa
6 single palm area of a four-gar-od.
h 7 DR. ROBERTS: Dr. Bruckner.
E 8 DR. BRUCKNER: Hi. Jim Bruckner Justa questionl'm not
E 9 sureif you addressed this. Have you determined if the plus il or plus
: 10 V arsenic thas comingoff on the hand is beinipgested?
g 11 MS. HOULIHAN: Oh, a number of studies have addressed that.
a 12 | think they'resummaized in theEPA document. But | didn't address
(T 13 that directly in our assessmant.
> 14 DR. BRUCKNER: Can | ask someonein EPA? Has that been
=l . ,
: 15 determined or established?
u 16 THE EPA: Wedont feel thatthere are adequate data to really
u 17 determinethespecies, so wéreassumingtotal arsenic.
q 18 DR. BRUCKNER: Okay. What | heard, | think was, that it's
E 19 pluslll that goesinto the wood.
I.I.I 20 THE EPA: Well, for thechromium, it's plus 6 ad then it
m 21 converts to plusll.
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DR. BRUCKNER: I'm sorry. Arsenic.

THE EPA: Pardon?

DR. BRUCKNER: Which form of arsenic goesin?

THE EPA: Well, in the formulation, its pentoxde. I'm not
sure about the fiation.

DR. BRUCKNER: I'm just wonderingf this is the major route
of exposure.Just if anyone has anydea of what form?

DR. MUSHAK: I think in quick response toojur question At
the low intake levels, weeé talkingabout, Ithink theres a vast
amount of data over the last 2@grs that show that the arsenilicand
arsenic V areinterchangeable in toxicity. That notion tha V is less
toxic than Ill springs from early data on acute exposures of animals.

| think that all of the biotransformation data of Mariaher
and others, andash Aposhian, wha'in the audience, show that small
amounts of pentavalent immediateahansformed to trivalent.

So if your question is geared to relative toxicological potency,
then theres no diference.

DR. ROBERTS: Okay. I think --

DR. BRUCKNER: I was thinkingmore about kinetics
absorption.

DR. MUSHAK: Well, I think the same would apply seen no
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data on low amounts of mobilizable arsenic at these micaoglevels
that would sugest that.

DR. ROBERTS: Wekind of need to move alongin the
comments.Dr. Styblo, | believe yu have a question; and then we can
DR. STYBLO: Just avery short comment. When we are talking

about arsenic V andl, obviouslyeveryone means inganic. We still
dont know how much oganic methyated arsenic pludl and plusV

is presentin soil and on the surface of the wo8d.all your data are
based on the risk assessment afteresigon of inoganic arsenic.If
there is anyther species, all these numbers would looKeliént. In
fact, we dont have data which could calculate those numbers at the
moment.

DR. ROBERTS: Well, your presentation has obviously
simulated a lot of interest and discussion amomg Panel.Thank you
verymuch. | apprecate it.

MS. HOULIHAN: Thanks.

DR. ROBERTS: Our next commentor is Chris Wiliams, who
will followed byLigiaMora-Applegate.

DR. WILLIAMS: My nameis Chris Wlliams. | am an

environmental tokcologist from Ecoloy and Environment, an
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1 environmental consultingfirm based in Buffalo, New York. I'm

2 actually in Tallahassee, Florida.

3 | have --its reallya question.lt'snota commentAnd | can

4 probablyjust as easilynake it and then sit back dowfhis kind of

5 addresses some of the information that was presented to us concerning

6 hazard endpoints this morningy Dr. McMahon, and it kind of gts to
h 7 theissueof maybe doingareality check on dl the scencethat we're
E 8 talkingabout.
E 9 I'll posethequestion formdly. And if | need to reposeitin
: 10 moregeneral terms, Ican do so.
g 11 My question is:How will the available bodypf human
a 12 literature concerningxposure to CCA-treated wood and/or residue-
(T 13 containingsoil be used to assess laads and risks in children?
> 14 Now, if no sud literatureexists or if theliteratureindicate a
E 15 general lack of haard or risk or perhaps at best diminutus hedzor
u 16 risk, how do those concerned with makithgese decisions propose to
u 17 address this in theisk assessmeit? And if it's adata gap, how would
q 18 that be proposed to be addressed?
E 19 DR. ROBERTS: Okay, well, Idont know that theres anyone on
I.I.I 20 the Panel who can answer the question founylsthere? And | guess
m 21 it's really aquestion of aeyou posingthat to theAgency, or is this
=
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part of yyur comments to the Panel?

DR. WILLIAMS: To the Panel.

DR. ROBERTS: I dont know. You are reallyaskinghow the
Agencyis goingtorespond to the outcome of an assessmémtd |
dont know that the Panel --

DR. WILLIAMS: Well, | guess whd I'm getting at, Steve, is are
there other data out there, other than data concerdinmkingwater
exposure and thosesorts of thing, that might moreclosdy mimicthe
type of exposure that wee talkingabout here andige us a feel for
whatthe effects are, whathe risks are, hatsortof thing. | think
that'swhere I'm comingfrom.

DR. ROBERTS: The Panel's more used to asking questions than
answeringthem from the commentorshlave to tell pu that.l dont
know if anyone on the Panel wants to take a shot at that or not.

DR. WILLIAMS: | guess a traditional waynder risk
assessmeltis to omnside it asan uncertainty in an uncertainty
section.But | guess in thisinstance, if theesome wayhat it can be
considered. Thatsall.

DR. ROBERTS: Thanks, Dr. Williams. Next commentor is
LigiaMora-Applegate, who will befollowed by Pascal Kamdem.

MS. MORA-APPLEGATE: Good afternoon, MrChairman,
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1 members of thePanel, EPA. I'm really pleased to behere, and I'm
2 grateful for you to listen to me
3 OPP has proposed severalpmsure assumptions to be used in
4 theevaluation of potential health risks to dildren in play strudures
5 made with wood treated with chromium copper arsendVéile this
6 assunptions may be usedad representin averag situation for the
h 7 whole nation, there is concern that thmyght underestimate
E 8 exposures occurringn the State of Forida. As you guys know,
E 9 Florida has a wonderful climate, especiailythe winter Thatis a
: 10 hintto come down to see us.
g 11 Butanyway, in particular, there are somindications thatthe
a 12 proposed egosure frequentlpf 130 dayg a year maybe too low gven
(T 13 there is some indication that the proposailgen that the assessment
> 14 will focus on oneto-six-year-old children.
=l . ,
: 15 A large proportion of these populations attends daye
u 16 facilities that operate most of thegr | would say250 day a year.
u 17 And we mayequate that if gu imagne the standard number of day
q 18 assumed of work bthe parentsAnd given the variable weather
E 19 condition that pervades inlérida, a reasonable manal exposure to
I.I.I 20 playground equipment likelyquates with the number of dager year
m 21 children attend day care facilitie s.
=
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1 A related issue isthat OPP has proposed one hour anddy

2 three hours a dags central tendencgnd reasonable mamal

3 exposure for plaing in playstructures made out of CCA-treated

4 wood.

5 There are mre in Florida. Cold weater issporadc and raher

6 rarelypersists througout the day Also, rain events are usualghort
h 7 and occurin the late afternoons or evershigge rain showersThese
E 8 weather conditions, not common elsewhere in the coympoynt to the
E 9 fact that Forida mayharbor conditions reflectingeasonable maral
: 10 exposures.
g 11 The issue that should be considered relates to the fact that
a 12 CCA-treated wood is increasingiquitous especiallin states such
(T 13 as Horida where wood-destroggorganisms are a major problem.
> 14 The statistics show that the amount of CCA-treated wood is
E 15 increasingexponentiallyin Florida. Children are likelyto be eyosed
u 16 to CCA-treated wood not onlygn the dayare facilities or public
u 17 playgrounds but also in their home3hese other sources of
q 18 exposures should be formalbddressed throdga comprehensive risk
E 19 assessment.
I.I.I 20 DR. ROBERTS: Thank you. Are there anyjuestions for Ms.
m 21 Mora-Applecate? Well, one. Don't run away
=
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DR. GORDON:Are there anystatistics on the percentagf

playstructures or deckshatis greater in Florida or Hawai than other
states?

MS. MORA-APPLEGATE: I dont know about that specifically
But | can tell you thatthe numbers of dayhat children do plays
greater.

DR. ROBERTS: Any othe questions?Dr. Smith.

DR. SMITH: I am wonderingf | am askinghe same question
as Dr Gordon just asked.

Again, the Agencyisrelying on their Exposure Faair
Handbook to gve data.For example, from surveyata for the amount
of time a child would tpically spend outdoor on a certainpg of
structure like Payscape, $ my recolection.

And so Ithink one of the questions we'askingyou is: Do you
have anyFlorida-specfic datathatwould suggestthatthatrealyisan
underestimate forgur particular location, either in terms of dayer
year orinterms of hours per day

MS. MORA-APPLEGATE: Wecalled afew of the day care
facilities that our children do attend, and ttsat’hat theytold us, that
theydo playjust about everglaythat theyare there and also three to

four hours a dayBut itis not a formal studylt'sjust a few phone
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calls.

DR. ROBERTS: Other questions™No. Thank you verymuch.

Our next commenter is Pascal Kamdem, who will befollowed
by Dr. Vashen Aposhian.

DR. KAMDEM: Good afternoon, Chairman and members of the
Panel.

| would liketo shaewith you todeg theresult of thework tha
we did on chemical anasys of the dislodgable compound from the
top surface of CCA-treated wood'm an Associate Pbfessor at
Michigan Sate University. I've been workmg with wood
preservaitves for he last 10 years.Next please.

The obgective of thiswork, aqin, isto characerize the
dislodgeable compounds on the top surfadegain, thisis the top
surface of CA-treated souhern pne planks hatwas usedd
construct and build a deck.

Wereceved the sanple. The sanplewas shpped b mefrom
Fayetteville, Georgia. And thosesamples wereusel in the
constructionin adeck for about 16 months; and the species, of course,
was Southern Europe pine.

The siz of the sample was one-inch thick bye and

three-eghthinch wide and 24nches bng. And the chemcalthatwas
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used for he pressurereatment was GCA-type C. Thatmeans we have
about 17-percent copped44.5-percent chromium, and 30-percent
arsent. And it was reated bythe conpanynamed Treated West
Southern (Fh). And their attention on he sanple thatwe receved, the
wood sample that we received, and that wagaesed for 16 months
was about 0.37 pound per cubic of totalid& usingthe densityof 32
pound per cubic foot.

And you can seehe differentconcentation in term of
elemental arsenic, coppeand chromium; and the negolumn is the
oxide. We just multiplied theelemental by afactor to get theoxide.
And we obtain aratioThe ratio between chromium arsenic copperin
elemental aginis 55 -- 51 to 35 to 14Next please.

These arelte proocols thatwe used® obtain the difference
solutions, solids, and for anadis. First, the wood plank was
analyzed for copper chromium arsenic and for chromiumAg.d then
we washed the wood plank surface with water and alsbribghing
with a test tube brush about five timeBhis is to simulate the worse
scenaro.

And then the solution that was obtained contained water and
some wood residues and sandind we feel using gass wool to

remove that the particle that was hiey than 0.2 millimeterAnd
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from the liquid, we did some rotoevaporation at a temperature Ipwer
would say than 60-degees (Isius. Becausefiyou wantto get a
concentrate that have about 1 miltegn of arsenic per milSo we

went from about 5,000 mil. that we used to wash 86 planks of wood
down to 10 mil.

Of course from the5 mil. tha was usal for thewashing, we
collected only3,008 mil. That means 3.8 litre because wetgome
absorption bythe wood duringhe washing Next.

So you can seehe plank thatwe receved, washmg, collecting
the dislodgable compound on the surfacAnd then yu can also see
how weused glass wool with thesmadl particles tha wereremoved.

And then on thesmadl -- that'sthesolution tha we got, the10 mil.
solution that we obtainedYou can see that we have some precipitate
after the rotoevaporationNext.

So for analgis, what we did, we used several techniquEs.st,
we used solid state method because we wanetonformation on the
wood surface itselfNot in water but just the wood surface as itis.
Sowe use EEMEDXA, which is an environmental scanning
electronmicroscope which is coupled with eggdispersive X-rayto
get information about the atomic composition on the wood surface.

And then after that, also, we used XPS and XROPS stands
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1 for X-Rayphotoelectron spectroscopit will give information about
2 the surface composition and also some valence state of therdift
3 atomthatyou have onhe surface usig chemcal shift.
4 And XRD, it's X-Raydefraction.It will give you information
5 about the crgtal nature or the amorphous nature of aoyids.
6 And then for theliquid analysis, we used ICP, or an atomic
h 7 absorption spectroscopto determine the amount of copper chromium
E 8 arsenate, the total copper chromium arsenate.
E 9 And then UVVISwas also used to agn evaluate and determine
: 10 the amount of chromium 6 that we have in solutidNext.
g 11 Thisisasummary of the results that we obtained. You can see
a 12 from the table in red we have the concentration of théeddnt
(T 13 element on the wood across -- thisis not just tNéPA assay This
> 14 isjust across the woodWe got some copper chromium arsenate, but
E 15 the chromium 6 was not detectabland the method that we used for
u 16 that detection limitis about 1 ppm.
u 17 And then for the second solid that was removed duting
q 18 filtration usingglass wool, we obtain about 0.8am of that solid.
E 19 Thisis on oven-drypase.And in that solid, we have copper chromium
I.I.I 20 arsenate which is verpw, 0.06, 0.03, and 0.2And, a@in, in those
m 21 solids, there were almostwould saywood residuesThe chromium
=
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6 was also not detectable.

And then after that, thesolid tha weobtaned in the-- and &ter
evaporation was about 2gm. Again, you have to remember thatis
from 86 pieces of wood and the total surface is about 73,100
centimeters square, equivalent to a deck that will measure about 8
foot by 10 foot.

So from the solid that we obtained from that, we can see that,
yes, we have some copper chromium arserAgain, this is elemental
elements. And thenthechromium 6 wa not deéectable. But in
solution, we detect, we have some copper chromium arsenic and a
little bit, just a verylittle bit of chromium 6, about 0.003 percent was
chromium 6, that weat after evaporatingrom 3.8 litre to 10 mil.

Therefore, | would say that, yes, we have some chromium. The
total chromium its about 2001.6 millipam total arsenic, about 18.8
millig ram.

Now, based onhis, we wantto soluble was hissolid. Because
after rotoevaporation, we obtained some precipitate so we want to
know the solubility

So we did a quick exeriment byjust takingthe 0.05 gam of
the dislodgable solid, that precipitate after rotoevaporation, and mix

againin 100 mil. of the Water After one houywe find only0.02
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milligram, about 2-percent coppér-percent chromiumThis is a@in
total. And arsenic was not deectable at that level.

And then we went and we continued the muxe for about 24
hours. And we increase the amount of copper from 2 to 4 percent and
also doubled the amount of chromium, total chromiuAdnd, agin,
we didnt detect anyarsenic, but we continued to do some arsedy
We sent a sample foldP analyis because of the detection limit of
arsenic usindAASR or ICP is different. Next.

So thisis a microgaph of the solid after rotoevaporatioAnd
you can see the averagarticle sie hereis around 100 micron
because thisis a 2,500 magcation.

And for the XPS, again, | just want to show you something. |
dont have mypointer Anyway, you can see on the left-hand corner
this -- thank ypu. This is the XPS.For the XPS, first, we surveyand
then we @t information from 2ro to, Iwould say 1,000 kilo
electronvolt.And we went hereWe saw some chromium.

You sayoh, yes, since there is chromium, we'going to go
again and conduct an gperiment for a little bit of a longime to see
what kind of chromium itis.

And it's well known from the literature that ifoy have

chromium, the electron 2P one-half and 3P one-half, with the 9.8
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electron volt, ¥s, we know that this is chromium &o this study
clearlyshowed that, gs, we have a chromium 3 on the wood surface.
Again, thisis on the wood surface.

And thenthesamethingherefor thearsenic. Thisis the
specer of arseng thatwe obtined. So justinthatit's arseng 5.

And, of course, just for oxgen and carbon that we use for the
calibration. That'sverycommon on XPSNext, please.

Now, for the XRD, what we did, also, we cut a little piece of
wood on justthe surfaceAnd then we eposed that, we ran some
XRD to obtain a spectta. And you can seehatthisistypical of
cellulose.Thisis CCA-treated Southern Europe pingéou can see
thatthatis cellulose; i$'well known.

And we do the same thinjgst bytakingcopperoxde,
arsenicpentome, and some chromium and ntixgether. Just physical
mixtureis not thesamepick any more You can still seethecellulose
here, butyou got some defracion ande there becauseogu have sorma
crystal in here.

So suggesting thatthe sold thatwe saw onlie surface of
CCA-treated wood, itis not the same solid that we halts.not --

I'm sorry It'snot crystal form; it's amorphous.

And then if you go down here. Thisisthe solid that we
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obtained byust takingthe treated solution and rotoevaporate and then
leaveitin thelab to dry And weruntheXRD. You canseehereitis
completelydifferent, have nothingo do with the CCA-treated wood.
This is thetreating solution hee.

But if you take the dislodgable compound and rotoevaporate
and then run your XRD, you can still seeyour cellulosehere and
theres a defraction anlg@ here.And I dont know exactlywhatitis,
butit's different what you have here when you fix theinitial chemical
that you will usefor thetreatment.

So this study clearly suggests to me that when you treat wood
with CCA, number one,qu cannot assume that is the same form of
arsenic and chromium a®y have in the initial treatingolution.
There is some chemical reaction for étkon going on. So more
likely, you have formation of copper chromium arsenic complAxrd
this has been proven in theliterature. But, yes, you have formation of
CR chromium arsenic and also copper arsemext, please.

Soinconclusion, agin, Iwould saythat we have formation of a
completion containinghromium, arsenic, opgen, coppefwhich is
not similar to what we have in the treatieglution. And, also, the
solid presenton the surface of CCA-treated wood are amorphous.

Thereis no aystal. Thesametypeof crystal that wehavein the
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treatingsolution is not thereAnd, also, we have a velpw solubility
of the amorphous solid that are on the surface CCA-treated wood.

Thank you.

DR. ROBERTS: Thank you for your presentation, DiKamdem.

It looks like a couple of question®fir. Chou, Dr Mushak, Dr
Solo-Gabriele, and Dr Styblo.

DR. CHOU: |l have several question®robablytheyre all
short. Why do you use 18- or 16-month-old woodPhat'sthe first
one.And do you believe thasthe most representative of the real
world, or whether gpu have done other wood with défrent ags?

Also, you described this as a worst-scenario test, tlatyse
water to brush the surfacé wonder what is the pH of the wateoy
use; and, also, how does it compare with the pH of sweat and rainfall.
Because just short, sweatis known tdrect CCA elements more than
water.

And the third one is after 18 months the wood is outside,
wouldn't you saythatthe liftable elements are afeadygone. So what
you would gt is those that would stathere. Theyare not
dislodgeable ones, a portionWell, | think I'll stop here.

DR. ROBERTS: I think I counted fouyDr. Kamdem.

DR. MUSHAK: I'll keep mine to two.
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DR. ROBERTS: Wait, wait, wait. Let's let Dr. Kamdem

respond.

DR. CHOU: | want myanswers.

DR. KAMDEM: Do you want me to respond first?

DR. ROBERTS: Yeah.Rather than pile them on, witont you
go ahead andake the firstfour.

DR. KAMDEM: Wewere lookingfor -- | was lookingfor a
deck that was newlput without anycoating anysealing because
todayyou have a lot of different formulation of CCA-treatingolution
and includingsome water repellantsSo we were lookindor a deck
that was built and without usingnywater repellants in the treating
solution. So thatswhywe went with the 16-month old decind
also because Osose in Buffalo was abéto provide us wth a
16-month-old deck that was in a house without aegupation,
anybodyliving in the house That'sthe answer for myirst question.

Now, the next was what was the pH? The pH of the water was
6.2.

DR. CHOU: And do you know - since gu described this as the
worse-case scenarj how woull you conpare thatwith the pH of
sweat or in ranfall?

DR. KAMDEM: Well, it's known, its established, that ifou
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usealow pH likesomeahingwith, | would sg, oxalate, citric acid, to
wash CCA-treated wood,op will remove a lot of CCAYes, the pH
isveryimportant.Butin this studyl did not varythe pH. 1 just use
thepH of theDI water to wash bybrushingfive times. That'swhy |
say theworsescenario. Brushingfive times and then using60 mil pe
860 centimeter squareso thatswhy | said that it was the worst
scenaro.

DR. CHOU: |l had one more questiorAfter the 16 month, the
elements on the outside portion of the wood is probdé&ched
already and al you're brushngisthe outside surface.Butinareal
playground, children actuallyub the wood offand the inner portion
would be continued to be @osed; wouldrt'that be true?

DR. KAMDEM: Yes, tha'sexactly true. And myintentionis to
try to locateanew deck and do atime studyon tha to seewhat will be
the efect of the time and that propose that théeet also maye the
pH of thewater. You still have someacid rain. So wha will be the
factor -- the efect of this on the dislodgable compound on the
surface.

DR. CHOU: Thank you.

DR. ROBERTS: Dr. Mushak, then Dr. Solo-Gabriele, then Dr.

Styblo.
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DR. MUSHAK: Two quick questionsOne is: Did you do a

before and after surface analyg with the surface methodologs? |
mean, its important to know what camefah a quick and dirtyscrub.
Butit's also important to know what sta¢. And this is a takedfon
Dr. Chous question.

Second one isifinight just quicklyposit them.Artifactual
interconversation of chromium forms based on the laboratory
methodology, was that a problem¥ou mentioned veryow chromium
6 levels. Could tha arisefrom simplytheextraction conditions?

DR. KAMDEM: Thank you for your question.Yes, for the
surface charactereion, what we did, first, we used untreated wood
for our backgound. Then after washingnd brushingwe went agin
and redohe chemcalanalsis. And we find almostthe sane, the
differentpicks with XRD and he XPS. Butyou have ysta difference
in term of intensity. And so justinthayou hasve somefixation on the
surface.If you wash, pu still have some chemical on the surface.

DR. MUSHAK: And the interconversion of chromium by
methodology?

DR. KAMDEM: Wedid a lot of study And there$ a lot of
studyin theliteratureregarding thecharacterization of chromium 6 to

studythe fixation of CCA-treated woodAnd theres a lot of
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1 parametersin the éxaction. And | believe that this method, the
2 diphenicarbozide method, is vesgnsitive.With this method, gu
3 can detect somdhinglike 1 ppm of &iromium 6.
4 So ldontthink thatif you did not detect the chromium 6, it was
5 a problem of exraction. | think that the chromium 6 was just not
6 there on he surface orn the watr thatwe used® wash he wood
h 7 deck.
E 8 DR. ROBERTS: Thank you. Dr. Solo-Gabriele.
E 9 DR. SOLO-GABRIELE: | have arelated questions that were
: 10 asked eailer.
g 11 You mentioned thename of thetreating company that treated
a 12 the wood.What was the method of fetion? And, also, what was the
(T 13 time elapsed between the time the wood was treated versus the time
> 14 that the planks were anadgd? And I have a couple of dxa
- .
: 15 questions.
u 16 DR. KAMDEM: | did all the analysis, the Great Southern
u 17 Treater didnt send me angnalysis. | did myself the analgis. And,
q 18 again, lassumal tha thesamplethat thedeck that was sent to mewas
E 19 atleast 16-months old from the treatment.
I.I.I 20 DR. SOLO-GABRIELE: Do you know the method of fiation?
(f)] 21 Did they just let it sit there?
=
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DR. KAMDEM: Well, there are several methods of &btion,

butldont know which one theused.

DR. SOLO-GABRIELE: They'redried.

DR. KAMDEM: Yeah, it can beair dried or it can be also steam
condition to increase the fation. | dont know what theysed.

But still  assumed that usualinp the wood CCA treatment after
three months, we think that after even 48 hours for a laboratory
sample, yu have like 99-percent fation, usuallywith a small cube,
the three-quarter inch cubénd also for the treatment, usuahwe
did it 48 hours.You would exect the best manament practice that
is advised that is put forward hire AWPA. Within 48 hours in the
south, you have a fixation complete.

DR. SOLO-GABRIELE: The other questionhad was related to
the pH of the Dwater ggenerallydoesnt have verymuch bufering
capacity Was this the pH beforegu washed the plank or after?

DR. KAMDEM: No, before, before.

DR. SOLO-GABRIELE: Before. Did you measureit after?

DR. KAMDEM: No.

DR. SOLO-GABRIELE: Didit change?

DR. KAMDEM: No, no.No, we didnt measure the pH after we

washed.
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1 DR. SOLO-GABRIELE: And the atomic absorption method for

2 arsenic analysis, wha was thedetect l[imit?

3 DR. KAMDEM: The detection limitis around 10 ppm.

4 DR. SOLO-GABRIELE: 10 ppm.

5 DR. KAMDEM: Yes, for AAS. You can go lower than that, but

6 | alwayswant to be verxonservative.l would sayl0.
h 7 DR. ROBERTS: Thank yu. Dr. Styblo, then Dr Steinbeg.
E 8 DR. STYBLO: Yeah, two questionsFirst, was anyart of the
E 9 wood you analyed exosed to soil?l assume it was gosed to other
: 10 environmental media.
g 11 Second questionThe method or methodsw used for arsenic
a 12 speciation, were thegble to analye, detect methhated oganic
(T 13 species of arsenic®id you, for example, use angrganic arsenic as
> 14 standard?l havent seen it on the chart.
E 15 DR. KAMDEM: Thank yu. Usuallyfor the deck, theynre what
u 16 we called the dbove gound.” That means the deck is notin contact
u 17 with the gound. You can have onlyhe post that after that ddrent
q 18 retention.l dont think that the wood deck that we studied was in the
E 19 ground contact.That'sthe answer for the first question.
I.I.I 20 Now for the second question for the speciation of arsenic, no,
m 21 we didn't use anyrganic arsenc. We justused -- for he calbration
=
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1 and for our test, we just used arsenic Il and arsenic V, the oxide

2 formulation.

3 DR. STYBLO: Can yu exlude that oganize arsenic was

4 represendéd?

5 DR. KAMDEM: No. Because agin the studyjustshowed hat

6 to have arsenic VWe mayhave arsenic V methgated.
h 7 DR. STYBLO: Well, could beit methylated arsenic V?
E 8 DR. KAMDEM: That'swhat | said, maybe. But we have to go
E 9 back and do more studyut, again, the XPS is based on the chemical
: 10 shift. And usuallythe method is verdifficult to shift the electron
g 11 from thechromium. It would bealittle bit moredifficult to do tha
a 12 with methylated arsenic. Maybethebest way to do it would to
(T 13 develop anCP or HPC metal for that.
- 14 DR. STYBLO: Thanks.
=l . ,
: 15 DR. ROBERTS: Dr. Steinberg and then Dr. Francois.
u 16 DR. STEINBERG: In your paper you say that X-ray defraction
u 17 is auseful technique forinvestagingthe compounds with ordered
q 18 structure.Then you sayit can be used to identifgnd semiquantify
E 19 chrystaline compounds presentin a matrixlso, you list six
I.I.I 20 differenttechniques hatcan be used for pasurng differentmetals.
m 21 Have al of these sandards been corratled, for example, with
=
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gold standards like atomic absorptiorCould you help clarifythat a
little bit?

DR. KAMDEM: Yes, Iwill try. I would sg, yes, you can use
X-ray defraction to @t anidea to know if gu have a crgtal or an
amorphous solidNow, if dependent on the sézof your solid,
because X-raylefracion deection isnotlike the sane thing you have
with the AA, which is based on dement, X-ray defraction is mostly
based on theparticle sizeof your -- not paticle size-- thecrystal that
you have, which is defractinthe light.

So lwould sayyes, you can do thatBut we havent'done that
yet. That'swhywe saysemiquantify We haventdone any
correlation.

We have some correlation with CDDC, which isadifferent
wood preservativeBut were luckybecause with CDDC, copper
dimethyldithinocarbamate,yu have a veryice defraction pattern.
Butit's nottrue for all the other csyals that yu would find in real
life. Sotha'swhywesay semiquantitative metal.

DR. ROBERTS: Dr. Francois.

DR. FRANCOIS: | just wanted to know if the Panel had
receved copes of hese sides?

DR. ROBERTS: I dont. Wehave?Okay. Thank you. Dr.
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Ginsbeg and then malye we could move on to the negpeaker

DR. GINSBERG: Yeah, Ifound this to be a verynteresting
studybecause hadnt seen angne eke ty to characerize whatthis
dislodgeable material actuallys, both with phgical means and also
with somechemical means. And | guess I'm interpreting your results
in terms of thepercentage of arsenic that's present in thesolid weght
of material that'sthere, this rotovged maerial. You sad it was .2
percent, which converts to 2,000 parts per million.

Now, I dont know if you got a lot of splinters, gu know actual
solid wood pieces inthere that would tend to create artifaBtd.if
this is mostlydirt, so to speak, thagbon the surface of this wood as
you washed it and did some scrubbjnjthat'swhat wete talking
about thatsrotovaped down and at .2 percent, thenneg¢alkingabout
adislodgable residue thagabout 2,000 parts per million with
respecto arsenc.

So ljustwant yurinputinterms of what does the solid residue
representingur study?

DR. KAMDEM: Thank you. Actually, I have a slide showing
the microscope of some residueBhere at end, s. That was the
ESEM. Next, please.Yeah.Right here.

See. Thisis a piece of woodRight. And this maybe whyyou



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

10

11

12

13

14

15

16

17

18

19

20

21

99

have such ahigh level of arsenic still in thesolid residue You can
see herelie lumen. Those are fbers here, sucture there.

And just to show just the size of the glass wool that | used for
filtration. And you can see here thatthose are piece of wood residues.

DR. GINSBERG: So then what the chemistry datathat you were
presentingsn't necessarilfjor what we would think about as
dislodgeable arsenc, butit's a conbination of soid pieces of naterial
wood splinters that milgt be picked plus dislodgable.lsthat the way
to interpret your daa?

DR. KAMDEM: No. Thesolid that we removed with the
glass-wool filtraion beforetherotoevaporation.

DR. GINSBERG: I'm sorry. Repeat that.

DR. KAMDEM: Thisisthe solid that was removed with the
glass wool filtration before the rotoevaporatiorsy

DR. GINSBERG: Oh, okay So then myirstthought was the
right direction.

DR. KAMDEM: Yes, yes.

DR. ROBERTS: Dr. Matsumura has one final question.

DR. MATSUMURA: Just aquick one.

Did you look at the rotoevaporation productY?hat did you

remove?l mean, yu have to heat it up toeyythe concentrating
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right? Soit's water. So thequestion is: Isthereany volatile
components which is codistilled with the water?

DR. KAMDEM: Thank you for your question.For
rotoevaporation gu use vacuum and themy collect all your
evaporated productSo theres nothinglost. And then afterwe did
analyze the water thatwas colected.

DR. MATSUMURA: There should be two components thauy
concentated, then evaporadd, then reconcemntated.

DR. KAMDEM: Yes.

DR. MATSUMURA: Which one did yu measure?

DR. KAMDEM: Bothinthe solution that was rotoevaporated
for concentate was anajzed and aso the water. Thatwater was
removed throup the vacuum and temperature was also anady And
there was nothingNo copper chromium arsenic detected.

DR. MATSUMURA: All right.

DR. ROBERTS: Thank you, Dr. Kamdem, for pur
presentationOne reallyreallyshort question.

DR. SMITH: I want to just make sureunderstood this figre.

So what you're saying is that the brushing with the water
removed material that collected on aglass-wool filter revealed

presence of particles that are wood fibers in nature; is that correct?
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1 DR. KAMDEM: Yes.

2 DR. ROBERTS: Thank you, Dr. Kamdem, for pyur presentation

3 and answerin@ur manyguestions.

4 Dr. Aposhian, Im going to let you take us up to the break.

5 DR. APOSHIAN: My name is Vashen Aposhian. I'm a

6 Professor of Molecular and Cellulai®ogy, Facultyof Science, and
h 7 Professor of Pharmacolggand Medical School at the Universioy
E 8 Arizona.
E 9 I've been asked to present to you thebioavailability studies. So
: 10 anyway, I've been asked to present thebioavailability studiesthat we
g 11 have done on dislodzpble CCA.
a 12 What 1'd liketo do duringthis brief presentation is to first
(T 13 review with you themetabolism of inoiganic arsenicin thehuman
> 14 being Second, would like to address the question as to what is the
- .
: 15 best animal modd to study
u 16 You said pu'd put the lidhts out so that it would be more
u 17 visible. Thank you, Johnny Isthatin focus for gu all?
q 18 So, second, Wwould like to discuss withqu the question as to
E 19 what is thebest animal modd to studythemetabolism or the
I.I.I 20 bioavailability of aninorganic arsenic.
m 21 And then, finally | would like to present our results, both the
=
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bioavailabilitystudies and the distribution, in the liver and the kidney
of inorganic arsenic.

Let me makeit very clear that we have just been following the
arsenic.We have not been followinthe chromate We have not been
following the copper We have used the arsenic as a lab&hd we
have just been studlyg this problem for less than 45 dayThe
research'm goingto tell you about has been supported in parthg
University of Arizona theOsmoseCompaly, and theArch Chemical
Compay.

Now, unfortunatelythis is not as visible as it could b8ut let
me go over it with you veryquickly.

Arsenatto arsente, we have receny purified and sequenced
thisenzme. The liver cell has tremendous capacioy this
conversion of arsenate to arsenitend Dr. Mushak was verywery
correctwhen he sa thatyou cant separa¢ the toxicity. There s
tremendous capacitiyn the cell for this conversion.

Thearseniteis then methylated. It was going to bemethylated.
And thenitisreduced® MMA3 and then further methylated a@in,
reduced to DMA3 and so on.

Now, our laboratoryand Dt Styblo'slaboratoryhave probably

spent the last sixseven gars studing this pathway And I could say
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fairly, theresults of both our laoratories dearly show thd this is not
a detoxfication procedure Classically methyation of arsenic has
been called a detakication procedure, butitis not so.

Inour laboratoryand in Dt Styblo'slaboratorywe've shown
that this, wha we call methyl MMA3, that MMAS3 is moretoxic than
inorganic arsenic -- inoganic arsenite.And Dr. Styblo'slab along
with Mark Mass havre shown thadimethyl, or DMA3 aswecall it, is
able to cleave DNAIt'sthe firsttime that there has been a chemical
reaction that know of that has been shown to occur between an
arsenic compound and DNA.

Soldontwant -- please dohleave the room thinkinghat this
is adetoxification procedure. We conside this to b&eomeamore
toxic compound.

The advanage of methylation isthatit does hcrease lhe
excretabilityof an arsenic compoundut duringthat process to
increase egretability, you're makingtwo more toxc compounds.

Theothe reason I'm showingyou this slideis for any animal
model to be pertinent to the human, if a speciation stualynot been
done as far as whattomingout in the urine, then that studas to be
guestioned. Not al animals will methylateinorganic arsenic.

This slide that one of the myraduate students made up, which |
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think hegot mostlyfrom Marie Vahter'swork, quitefrankly. This is
the human.This is inolganic arsenic.The white is MMA, and the red
is DMA.

Now, let'sgo over therat. Therat for three reasonsis not
considered to be aopd model to studarsenic metabolismOne
reason is thd its biliary excretion of inorganic arsenicis thehighest
of anyspecies knownThe second reason is that the DMA binds the
red blood cells of the rat, and this DMA binds with such a tenacity
thatit's notseen nanyof these oher anmalsto thatgreatextent.

And, finally, you can see that the white area here, the MMA, is much
lessin therat thanitis.

Now, let's take the chimparez. The DNA of chimpanee, not
the DMA, the DNA, the deowribonucleic of a chimpanree, is
99-pecent similar to tha of ahumen. Thereis no othe species as
close b human as far asts genetic materialisconcerned ashe chip
is. But Marie Vahter clearly showed hatthe chimpanzee, when
challenged inorganically, will not excrete any methylated arsenicals.

In our laboratory, we're very fortunate to get livers from
chimps, and we cannot detect amgthytransferasesSo Ithink the
current opinionis chimp cannot metlate. Okay. This is also true

with marmosets monkeyo some ekent, the giinea pig
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Let's now g over to what land Marie \Ahter and manythers
considea to bethebest modeé for studying arsenic metabolism &
compared to humanAnd thatsthe rabbit and the hamsteAnd you
can seehlie white areas are nads much, butcertainly closer And
they're veryeasyto work with.

Thedogis not on hee. And if you go through theliterature
about bioavailabilityof inorganic arsenic, pu'll see these old studies
about the dogThe dogdoes not put out anMMA at all in the urine.
So, a@in, it questions what species shoulmuyuse.

Thisshows ypu the efficiencyof arsenie methyltransferase
activityamongnonhuman primatesl've told you about the New
World monkeys. We've gotten livers from all of these animal#&nd
only the macaque seesd to putoutmethylated arsengals in the urine
once hey're chalenged.

Thegreat ape, thegorilla, wewanted aliver. | wanted to tak to
my friends at the San Diegzoo. | wanted to @ in and gt gorilla
urineafter they shot adart with atranquilizer. And thehead of
research there said, nowlas too old and milgt not be able to run fast
enoudh. He sugested Iget one of mygraduate studentsBut since
my graduate students are amotite bestin the countryjust did not

want to endangr them.So we dont have urines hereBut as you can
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1 see, most of the monkseylont seem to have the eypme.
2 For those of yu who dont know how such studies are done, this
3 is ametabolism cage. It'sacage madeof plastic with just ametal
4 screen, and these are food and water botthesd there$ a device
5 here b separa¢ urine and feces asqeyfall. And here yu can see
6 thisis the urine bottle and here is the feces drApd we put a
h 7 fiberglass screen on this so that we diogét anyfeces into this
E 8 preparaton.
E 9 How do we do these experiments? So we picked the hamster
: 10 first of all. And we consider the hamstdor manyreasons, to be a
g 11 good model for bioavailabilityprotocol.
a 12 Wetook dislodgable CCA that was sent to us and diluted it to
(T 13 16.5 microgams of arsenic,@e itinon--itwas actually6.5
> 14 micrograms in 0.15 mils. of water --aye it bygavage to three male
E 15 hamstes and three female hamsteas. Wetried to ebide bytheNIH
u 16 rules askingor equal representation of the ssx
u 17 Becauselie probkemisthe femaleisjustnotas consstentin
q 18 the data because sometimes one or two of them are in estrus and we
E 19 have that problemBut the males gve us veryconsistent data, but we
I 20 still usethem both.
m 21 Control gets doubled-distilled water bgavage. And the
=
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controls weetwo mde hamstes and onefemale hamste.

These are considered to beuynghamsters.We start them
about 75 gams when we beag with them.l dont know how that
relates to -- used to know how it related to a humareagput Ihave
doubts about those numbers.

We collectthe urine and feces for one comatl dayand each of
five days after gavage. So we could do 24-hour urine and 24-hour
feces determination, total arsenic ansibyof urine, digsted feces,
and digested tissues bCP mass speck.

Those of yu who dont have an CP mass spec,urge you to get
one. It has made AAS, atomic absorption, out of da¥¢e can detect
0.05 nanogams per mil or those ofou familiar with liters, 0.0359
micrograms of asenic per liter, which is very different. And wewere
finally able to convince our vice president for researcheioug one,
and it's just absolutelywonderful. You do a urine in less than one
minute. You absolutelydont have to digst it. You have to digst the
feces.Anyway, analsisof urine speces byHPLCICP mass spec can
also be done.

Mass balance firstWe gave 16.5 microgams of arsenic as
dislodgeable CCA bymonth. Werecovered 15.6 micragms arsenic

was recovered as@an urnaryarsenc and nean fecalarsent. Sowe
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were able torecoverinto the five-dagriod 95 percent of the arsenic
that was gven. And were verypleased with that number

These eperiments take a tremendous amount of time to wash
down oneof these metabolic cages. Inaquantitative way where you
want to keep gur volume of water vergmall, it takes about 45
minutes.l dont have the patience to do it eglf, but mypeople have
a greatdealof patence b do it.

So thebioavailability, theformulathat | usethat somepeople
use, butlll talk about that in a minuteUrinaryarsenic totaling-
fecal arsenic times 100 other urinaaysenic over ingsted arsenic.
We have done bothFigures are within 1 or 2 percent of each other
It reallydidnt...

This shows pu the -- Im showingyou crude data here, the
bioavailability of dislodgeable CCA in hansteas. We nameour
hamsters becauseqgu make less of a mistake if you writedown Anna
or Betty than if you write down one or three or fouAnd so all our
hamsters have names.

These, thebioavailabilities, asyou see with Carl, Doug, and Ed.
Themales ae quiteclose Thewomen -- I'm sorry-- thefemales have
alittle morevariability. We rejected Ed, oneof our best

bioavailabilities, because he wasaertingmuch more arsenic than we
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gave him.

Don't laugh at this.You've got to understand animalslhis
particular hanster ate his feces.All right. Sowe gve himliquid
diets. Itis notunusual for rats, mice, or hamsters to eat feces.
You've just gpt to be able to observe them well endwutg know it.

And so, therefore, wegke rejected that dataSo our mean, ecduding
Ed for bioavailability was 1..4 percent.

This shows pu the plot.l apologze acain for the smallness of
the letters.On the left-hand side is,think, nanogams of arsenic per
24-hour period; and on the bottom is the date that it was done.

We looked at the livers and kidnepf hamsters in the same
experiment.After the five-dayperiod, theywere euthanied with
CO2, the livers and kidnesytaken out, blotted, cleaned, washed.
What we usuallydo. And then analye digested and then anazg by
ICP mass speck.

Thepoint Ilwant to m&eis thereis absolutdy no signific ant
difference between these numbers, 15.9, 12He P was geater than
0.5. The P was actuall9.45. So maye with more animals, this may
become sigificant. But | sort of doubtit.Theyare not sigificantly
different

Now if | can have that --ahnny, if | can have thatThanks.
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Oh, it's not bhnnydoingit. Okay.

Again, Ilwant to apologe for this one.l stopped on the wato
the airport, at the lab, thinkinig would be handyor you. You've got
to do -- lhumblysuggest tha if you're going to do bioaailability
studies, ypu've gotto do the whole thingn the same labYou've got
to know what the compound, what the absolute bioavailabdftthe
compound is pu're studyng. And if you're goingto compare itto
somethingyou've got to have that comparison done iayr
laboratory

And thereason | say this is this is gaper by, | think,
Charbonneau, 1980And on top is Marie ¥hter. And most of the
people that are arsenic people, Blty, Kosnett, HopenhayRich and
others here, know Marieahter; and shea'a veryreliable investi@tor.
But note that with arsenate, As(V) nothat she gt -- both of these
are with hamstersThe amountin the urine, ifdan see correct|ywas
74.7 percentThat'sthe amount of arsenate, soluble arsenate, in water
given bymouth that 74.7 percent came out in the urine.

Now, if you go down to the Chabineasistudy, 70 percent.
Same kind of egeriment, same animalsSeventypercent was found
inthe feces.One of these reasonstHink, is Chabineau used 0.01

micrograms of arsenateYou know thatsso small that it coulde
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lodged on a hairinthe trachea or somethamyd you'd never see it.
Or the other ways it wouldnt be absorbed.

So, gain, lwould likeurgethe Committeeto conside studies
that have been done where the absolute valuesybeyome up with
those values are from the same laind I, also, hope that the
Committee has gotten apaper written byDr. Robeats which, Ithink,
was atechnical paper submitted to theFloridaDepartment of
something Again, Imeantto pick that up, anddrgot to bringit
with me.

And in thee hesays, quitefrankly, that theuseof animals to
bioavailability studiesasto wha thebest mode is is very difficult to
answer I'm not usinghis exact words.l had hoped to have it on
someéhinglike this.

Now, if | could have the last slide whichhbpe is the summary
Theyre we are.

Summary There should be concern about the appropriate
animal modding for inorganic arsenic. Thebioavailability for
dislodgeable CCAis 1.4 percent plus or minus 1.8 percent, the mean,
usinghamsters.There was no sigificant difference in liver or kidney
arsent concentations for dslodgeable at CCA-treated anmalsversus

control animals.
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1 Thank you for your attention.

2 DR. ROBERTS: Thank you. Are there anyjuestions for Dr

3 Aposhian?We have Dr Mushak, DrKosnett, Dr Bruckner Dr.

4 Mushak first.

5 DR. MUSHAK: Two quick questions, &5.

6 How youngare your younghamsters?You know, the method
h 7 section saidyounghamsters."
E 8 DR. APOSHIAN: Wereceve themwhen hey're 75 gams.
E 9 Theyare about five to sixweeks old.That'sabout all Ican tell you.
: 10 That'sall I know.
g 11 DR. MUSHAK: I'm justtryingto get a developmental idea of
a 12 wherethey are on thecomparability spectrum.
(T 13 The second one is on the fecal portion of the arseHliew do
> 14 you break out endognous fecal versus unabsorbed?
E 15 DR. APOSHIAN: We have the controls.
(@) 16 DR. MUSHAK: Yeah.
u 17 DR. APOSHKAN: And what weve done is we/e subtracted the
q 18 daily mean fecakontrol arsenc fromthe experimental ones.And we
E 19 think thatSa reasonable kind of correction to make.
I.I.I 20 DR. MUSHAK: Yeah.Butl dont know that that gts you out
m 21 of the box
=
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DR. APOSHAN: Inwhatway? | dont understand.

DR. MUSHAK: I mean, proportion to the dosegy know a
certain fraction is ging to be endognous and thas'going to increase
as you ratchetup whatever the dose isdont see how control
permits you to break out thatYou almost have to do this lmouble
isotopes or somehing.

DR. APOSHIAN: Again, all | can say isthat if you set up
certain parameters, the ones that we set up, and are certain that the
control animals are reated exactly the sane as he experimental
animals with the egeption the controls donget anyadded arsenic in
the diet, that takes care of the problehhope.

DR. ROBERTS: Dr. Kosnett.

DR. KOSNETT: Thanksfor presenting that, Vas.

What do we know about the biliagxcretion of arsenic in the
hamster?And if that was a sigificant portion, how migt that afect
theinterpretation.

DR. APOSHRAN: CurtKlossen published a classical papler
think, 1985, in which heges throudp a number of specied.dont
remember theexact numbe, but Iremember therat being the highest.
And Iremember there was not atfiyngunusuallyhigh about the

hamster I dont have the figire right at myfingertips. I'll try to send
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you tha. | haveto leavetonight. I'll call you tomorrow Areyou
staying inthishotel, Michael? Okay.

DR. KOSNETT: Or e-mail the data.

DR. ROBERTS: Dr. Bruckner.

DR. BRUCKNER: I was just curiousYou mentioned the word
"toxicity" several times, and you madethepoint tha methyl was more
toxic than inoganic. I'm not sure whatgu said about dimetHg as
opposed to monomethyWhat do you mean byoxicity?

DR. APOSHIAN: Okay. Toxicity data are acombination of
experiments that were done in nhgboratoryand Dr Styblo's
laboratory Inour laboratorythe tissue culture gp@eriments were
done based on potassium lealka@§DH leakag, and Ive forgotten the
term -- theres a dye that we use for mitochondrial dameagAll rig ht.
These are classical toxology parameters that are usednd I dont
remember what Miroslav used for his tissuecultureones. | think
there was a cyotoxicity.

DR. STYBLO: Well, we used the mitochondrial ¢y MTT.

DR. APOSHRAN: Inaddition to thd, our animal committee,
which doesnt'like LD50 studies, allowed us, because thbgught the
problem was verymportant when we were doinfpis with some other

compounds, to doD50 usinghamsters.So it's a straitt lethal dose
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50 kind of experiment. That'swhat the data on MMA3.

On DMAZ3, Dr. Styblo and Dr. Mass, Mass working for the EPA
down at Researchriangle, has done a number of pariments that,
first of al, neither -- and correct me, Miroslav, if I'm wrong-- that
neither arsenite or arsenate damdd@NA, a FixDNA, a
double-stranded DNA, in anin vitro assay

Butwhen heyadded MMA3 or DMA3, here was céavae, if |
remember correctlyAnd theyalso did, Ithink, a lynphocye
experiment which also showe, if | remember correctly, that DMA3
was the mosttoxic of all the arsenc¢ speces.

Doesthat answer your question?

DR. ROBERTS: | have one.Then Dr Hopenhawn-Rich has one
and Dr Ginsbeg.

Dr. Aposhian, could you comment just alittle bit on the
relationship between metabolism and absorptiémd when we do
species comparisons interms of metabolisns, ofbviouslyimportant
when wete tryingto do toxcity studies.Why would necessarily
speciesthat metabolizes arsenic similar to humans have absorption
similar to humans?an yu explain the connection for me?

DR. APOSHRAN: I think this will answer pur question.

Arsenite has such a PK value that at bedyit has no chaye. So
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arsenite usuallgiffuses ridgit through. Theres no carrier mechanism
for getting arsenite into a mammalian cell that we know of.

Arsenate is taken up bthe phosphate carrier mechanism.
Arsenate gets into cells in thekidney, cells, and othe things by the
phosphate carrier mechanisimhat bringsthem out, agin, thisis --
yeah, it just appearedSuzuki in Japan has shown that whaets out
of the cell is -- well, what the blood brisgo a cell, to a liver cell, is
DMA3. Inthe cell its converted to DMAS5, and whatfétixes from
thecell is DMAS.

Now as far aswhy metabolism is importat for thecomparison
istha if yourenot going to methylate -- we methylate. All right. But
if we conpare our arsertiprocessesotan anmal who doesnt’
methylate, it's sort of likecomparing applesto oranges dmost.

Thereis abiglifference.Does that answerour question, Dr
Roberts?

DR. ROBERTS: Well, sort of.

DR. APOSHAN: Perhaps you could bealittle morespecific.

DR. ROBERTS: Well, empirically -- we can have this
discussion pehaps off-line anothe time. | think tha there's othe
issues about selectingodels in terms of empirical comparisons of

how thatanimal handks and egretes arsend thatare usefufor
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1 selecting animal modds. And I won't takeup thePanel's time Maybe
2 we can discuss tha at another time.
3 Let me see.l had Dr Hopenhaw-Rich and then DrGinsbegq.
4 DR. HOPENHAYN-RICH: | have two questions, and thaiso
5 relate to toxicity and thechoice of themodd. Oneis if thehamste is
6 considaed thebest modeé in terms of similaity of thedistribution of
h 7 metabolites, is theeadifference or could thae beadifference
E 8 between the amount and the duration of MMA3 and DMA3 in the
E 9 hamsters versus the human¥@u compared the proportion of just
: 10 MMA, DMA, and inorganic. I'll just make that the two questions.
g 11 DR. APOSHAN: I think were the onlypeople.l could be
a 12 wrong. No, Ithink Suaiki also mayhow have a paper out.
(T 13 We are the first and probabljhe onlypeople who gve
> 14 radioactive arsenate to hamsters and took their tissues out and looked
E 15 at what was in the liverAnd we found that there was almost an equal
u 16 amount of MMA3 and MMAS there.
u 17 Okay. We have been trying to get human liversto do this. The
q 18 problemiswe have ¢ get human livers froma place wherehey've
E 19 been eposed.Goamazumba has deered us someAnd it's just a
I.I.I 20 matter now -- in fact, Michael Kosnett broligus back some livers
m 21 from Masunmba maybe three years ag@. Michael are you going again?
=
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Because we need s@mne o bringit back. My wife wont let me
leave the countrat the present time.

DR. ROBERTS: You might not want to discuss thisin apublic
forum.

DR. APOSHKAN: Sothatsabout all we know

DR. HOPENHAYN-RICH: The other questionis thatwonder
how, you know, weve heard repeatedlyere and in mangther places
where arsenic has been discussed, that there i®nd gnimal model
for the toxic or long-termeffects of arseng, the cancer €kects, et
cetera.And lwondered whatis the relationship, thetf2he hamster
isa gpod model for methhation, how does that relate to the lack of a
good model for cancer?

DR. APOSHAN: I'd like to correct pu. No one sagthat
theres no ggod model.There are god models.

DR. HOPENHAYN-RICH: Yeah, Ididn't saythat today but
other people did.

DR. APOSHRAN: There are god models.And I think more and
more, the cancer mdelsare beconng more accepable, sonein
Australia as dhn Abernathynentioned. ©byRossman has one.
Perhaps Dr. Styblo -- I didn't get to theSardiniameeting. Maybe Dr.

Styblo could tdl us if heremembers it.
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Butthere are now and ceaitnly MichaelWackus athe
NCI-NIHS has, a@in, anoher fairly decentanimal model. Butall of
these have not stood the test of tinlleheres been atremendous
explosion of interest and mondyp studythis. So Ithink we are ging
to have g@od animal models for carcinegicity.

DR. HOPENHAYN-RICH: Butis thehamste, thesamespecies
that you used for this metHwtion, for this studyhat you're sayng
compares well to the human in terms of mdttyon. Isthis hamster a
good model for our cancer studies or other human endpoints?

DR. APOSHAN: I dont know. We're just studyng
bioavailability. We have aresearch grant that wewill studyother
thingsin time. But right now, wehavejust studiesthe
bioavailability. So Ireallycanttell you whether its a good model for
carcinogenesis at this present time.

DR. ROBERTS: Dr. Ginsbeg, do you have a final question for
Dr. Aposhian?

DR. GINSBERG: | guess afairly simplisticinterpretation of
your daashowinglow bioavailability would bethat theform of the
CCA-derived dislodgable material had the arsenic in some kind of
complex orinsolublestaethat didn't get absorbed well into these

exposure conditions.



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

10

11

12

13

14

15

16

17

18

19

20

21

120

Do you know what the pH is of the hamsteutgn terms of
dissolution perhaps of such a CCA-comp?Pe&And do you know if -- 1
didn't catch it. | think you said it. What the dosingzolume, the
gavagevolume, was then it went down and whether that volumehmig
affectthe pH eneringthe gut.

DR. APOSHIAN: The volume was 0.159 milliliters.

DR. GINSBERG: Whatis that per kilogam bodyweight?

DR. APOSHIAN: Excuse me?

DR. GINSBERG: What'sthe volume per kilogam bodyweight,
if you can

DR. APOSHAN: Divide 0.15 mil byapproxmately100.

DR. GINSBERG: Okay.

DR. APOSHIAN: And that'swhat you get. You had a-- what's
the first part of pur question?

DR. GINSBERG: What's the pH of the gut?

DR. APOSHAN: I dont know. That'sa good questionWhen |
get back, wehave someextrahamstes to dheck that out. My guess is
thatitis probablyH 1 to 2 of the stomach.

DR. GINSBERG: Well, rats are like 4, 4-ishlt depends upon
fastingand fed. Were these fasted animals?

DR. APOSHIAN: Beforethey were given the arsenic, they were
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fasted overnigt, yes.

DR. ROBERTS: Thank you, Dr. Aposhian, for pur
presentation.

Wewant to do one more short presentation before weog
break.Mr. Feldman has a short presentatiohhen wete going to
take a 15-minute break.

MR. FELDMAN: Thank you. | appreciate the opportunity
commenton gur work on thisimportantissue.

I'm Jay Feldman, Executive Director of Byond Pesticides
National Coalition Against theMisuseof Pesticides.

| wanted to first stat before getting into someof thespecific
comments on ERissues and questions and just put some conte x
this discussionWe've been workingn this issue since the early
19805s. But as you know, EPA has been workingn thisissue since it
initiated an ARRRR in 1978 and in a special review

And | believe that the contéf this has resulted in continued
exposure to heavgutywood preservatives that has caused a silent
tragedybecause of E/'s failure to act on the side of caution, its
failure to embrace a precaudnaryprinciple for proection of
children, and faliure to enforce he unreasonalladverse déct

standard underIFFRA.



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

10

11

12

13

14

15

16

17

18

19

20

21

122

We would notreally be hereodayif EPA fully embracesis
statutorystandard, acknowledg the continuindailure of voluntary
risk mitigation measures, recognizesthefull extent of contamination
and poisoningaused bynorganic arsenicals from wood treatment to
use disposal, considered worker laads, and treatment site
contamination, and evaluated the substitutabitifyood
preservatives with nonchemical alternatives.

EPA acknowledgs in the purpose statement for totkagmeeting
that the issue of children and pasure to plaground equipment has
been hopped upinthe queue as aresult of public concern, whikh rig
on the face of it, realldoes acknowledgthe politiciZd nature of
this processln fact, parents and media outlets have found 25-times
backgound levels in studies lookinagt arsenic and soil around
equipment, plaground equipment.

But what'smosttroublinghere from our standpointis that there
isno apparent gencyto this process on the part of EPWe believe
thatEPA and SAP needs o recoguize the eninenthazard assocated
with continued eposure to CCA and other headytywood
preservaitves. The stuation ismade even worse bthe factthatfor
virtually everywood preservative use there is an economically

competitive less or nontag alternative.
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1 Now turningto theEPA issues, | just quickly run throudr some
2 of these.Inlookingat the endpoint selection for arsenic, certainly
3 EPA should applya tenfold magin of safetyfor childrenss exposure
4 given the sensitivityo this population goup and in settinghe
5 acceptable mayin of exposure should clearlyecogiize a full rang of
6 dietary, nondietaryexposure, backgpunds levels, and their
h 7 geographic variability water levels, indoor and outdoor ambient air
E 8 levels. With these eposures taken into account, there is vattle, if
E 9 anyroom, for additional eposure.
: 10 Interms of bioavailability, in addition to thediscussion yu've
g 11 been havingn appropriate species for testinge believe pyu ougt
a 12 to look at the bioavailabilitpased on diferent soil types, including
(T 13 thefull range of soils with hidh and low organic matter.
> 14 Interms of dermal absorptionpy should take into account the
E 15 condition of the skin, abrasions, cuts, all of whicheaft the value of
u 16 dermal absorptionAnd in addition to that, gu should consider an
u 17 injection exposure to angne that has plaad on plaground equipment
q 18 or backyrd deck knows that the possibilibf a splinter ekst.
E 19 Splinters can mean that chemical residues enter the blood stream, and
I.I.I 20 EPA cannotigiore this eposure scenario.
m 21 Hazard characteriation, EFA should look at the worse case
=
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1 scenario, new wood thatis not fulfixed as it does recagze in the
2 purpose statement toda&ndpoint selection of chromium 6.
3 Regarding chromium 6, whyis it that EPA recognizes chromium
4 6 as a known human carcineg for inhalation butis prepared to
5 discount all eposure bythe oral route because it, quote, end quote,
6 "cannot be determined whethersid carcinogn.”
h 7 The Agencymustconsider all possble routes of eyposure and
E 8 theresultingeffects. Certainly, ATSDR and its toxcological
E 9 profiles, which ldont, on the surface amway, see referenced bigPA,
: 10 certainlycreate the data base necesstrjook at this route of
g 11 exposure for chronum and arserndals.
a 12 Inendpoints for dermal risk, @gn, to dismiss sytemic efects
(T 13 from dermal exposure asrirelevant, we beleve flies in the face of,
> 14 again, theATSDR toxcological profiles with findings of systemic
E 15 effects assocated with dermal exposure.
u 16 Interms of the methodologfor charactering childhood
u 17 exposure, in calculatingxposure, the full rang of backgound levels,
q 18 as Isaid earlierdietary nondietarymust be considered includirgir,
E 19 water, food, decks, park benches, picnic tables, medical applications
I.I.I 20 and other eposes.
m 21 Andinitsrisk assessment, EPA must disclose all the
=
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uncertainties assodated with its assumptions.Sincethedistribution

the Agencychooses has associated assumptions, those assumptions
must bedisdosed and theAgency must peform asensitivity analysis

of its modd explaining how sensitivethemodd is to various
assumptions and gtaininghow different the outcome would be if
different assumptions were used.

Under the Agencysrisk cup approachtimustbe clearly stated
whatcontribution these eposures rake to the overal accepable
exposures defined b PA. EPA must agyregate this with other
nondietaryand dietaryisks that children and theegeral public
assumed to have.

In terms of transfer of residues, the Agency must assume that
residues taken from wood surfaces to skin or from soil to skin spread
to numerous sites of the bodit cannot be assumed that ordge hit
of adernal chemcalexposure s assocated with one buch  the
wood or soil.In fact, there are numerous touches and, therefore,
numerous dermal gp@osures associated with the touch of a
treated-wood surface or contaminated soil.

Skippingdown to inhalation variabilitythe Agencycannot
assumeasit has stded, tha inhaation potential from contact with

either CCA-treated wood or CCA-contaminated soil ishgidple.
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Certainly, inorganic arsencals atached b soil particles kicked up as
dust can be inhaled or the iegted. The Agencyhas a lot of history
looking at pesticides in dust, and it cannot assume that CCA does not
behavein amanner that results in ®ntaminated dust.

Interms of bufering materials, EFA must immaliately outlaw
the practice of creatinggood mulch products from CCA-treated or
other heavydutypreservative-treated wood.he concentration levels
are unaccemble, and he threatof children picking up tainted wood
and puttingit directly in their mouths is geat. This is ano-braner
and should be adopted blye end of this afternoon.

Interms of salants, this is ashort-tem transition tool.
Sealants are not a lonigerm solution.EPA cannot control the process
by which sealants ae applied, thecertainty that it will perform arisk
mitigation measure.

And then, finally when ERA evaluates CCA, it cannot confine
its review and analsis to onlyarsenic chromium and coppeather
the aggncymust look at all the bioloigally and chemicallyactive
constitutes contaminants and imeglients in the CCA formulation.
Otherwise, pyu have a false outcome fronoyr risk assessments with
falseassumptions.

Thank you verymuch. Again, lappreciate the work thaby all
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are doingindividually and collectivelyand the gidance that gu give
to theEPA.

DR. ROBERTS: Thank you, Mr. Feldman. Are there any
guestions for MrFeldman on his comments or presentatio¥@s, Dr.
Wargo.

DR. WARGO: I'll be brief. | know everyne is anxous for a
break.

A couple of points.You sugested, &y, that you think that the
legal standards that are embedded in tlhomB QualityProtection Act,
specfically the tenfold safey factor and he need ¢ do agregate and
cumulative exposure assessamt, apply inthiscase.

MR. FELDMAN: Yes.

DR. WARGO: | apologize, by theway, for comingin late, and
perhaps this was covered earlier

I'm wonderingwhether or not this cumulative prsure issue is
on the table.

DR. ROBERTS: It'sbeen mentioned a couple of times.

DR. WARGO: Isthat part of the Agency's perception charge
here to understand cumulativegxsure?

DR. ROBERTS: Yeah, | believethe Agency explained alittle

earlier today that this is really onestep maybe out of thenormd
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sequence of steps that would be involved inrisk assessment at a
varietyof levels that would include cumulative pasure.

DR. WARGO: Okay.

DR. ROBERTS: Did | do okayon that?

DR. WARGO: Also, you mayhave covered this question
earlier. And lknow, Jay, you in the past have done some work on
this.

The documents that | was sent by the Agency didn't give me a
sense of the magtude of thisissue in terms of total amount of CCA
that'sproduced pergar inthe U.SAnd I, also, dont know what
percentags of, sayeven the soft-wood suppliesinthe U.S. are
pressure treatedAnd, also, Im not at all clear about what happens to
this stuf once it ends its useful life, whether or notitis dumped in
landfills. And you maleareferenceto it beng chipped up a mulch.

And so anykind of basic statistics weé got to understand the
scale of thisissuewvould bequitehelpful to me.

MR. FELDMAN: Yes, atually, theEPA relies on thestatistics
collected bythe American Wod Preserversistitute for overall
poundagnumbers.

You know the use of wood preservatives -- thisincludes all the

three heavydutywood preservatives -- collectivebqual about half



129

1 of all conventional pesticides used, takiogt chlorine and
2 disinfectants.That'san exraordinarynumber which is supported by
3 the AWPIldata base on volume of use.
4 You know I'm sure ERA can gve you more e&act numbers on
5 that, but wefe talkingin the area of a billion pounds &&r or close to
6 it. And, certainly I think, John, you have a lot of eperience with the
h 7 issueof cumulative risk or additiverisk.
E 8 And certainly it's our position thafor theSAP or ay
E 9 deliberative scientific bodyo fully evaluate the risk to children, one
: 10 would have to fullyevaluate the life cyle of the wood preservative
g 11 from production throub disposal, gven that we knowcertainly that
a 12 EPA has notreglated a wood taken out of servicAnd so it does end
(T 13 up in communitylandfills and does then create apotential
> 14 contamination problem that &dcts the overall tobc bodyburden as a
E 15 result of potential water contamination, ambient air contamination,
u 16 and other sorts of contamination associated with disposal in unlined
u 17 municipal landfills.
q 18 So I'm glad to hear. | also was not able to be here earlier,
E 19 dealing with theanthrax problemin our locl postd service. But the
I.I.I 20 issue of lookingat this in the contetxof FQPA and the statutory
m 21 mandate to evaluate multiple exposures, aggregate risks, intgactions
=
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perhaps beteen chemcal, certainly chemcals thathave he sane
common mechansm of effectwhich were deaing with here scritical.

DR. ROBERTS: Any other questions before we go to break? If
not, lets take a 15-minute breakWe have a number of veriynportant
presentationsegt to do. So please hurrpack, and les tryto start
promptlyin 15 minutes.

[Break.]

DR. ROBERIS: Before we proceeded with the ntepxublic
preseneér, Dr. Vuwould like to offer clarifications on anssue hat
came up just alittle while ago. Dr. Vu.

DR. VU: Thank you, Dr. Roberts.

We would liketo clarify someof thedefinitions tha were
brought up earlier bythe public commentor that we had before the
break; and, also, DWargo raised the issue cumulative risk and
aggregate risk, etcetera.

The Agencyhas defned cunulative risk to mean hatthe risk
assodated with combined exposurefrom multiplestressors.And
multiple stressors ould bedefined as chemical agents, biologcal
agents, and physical agents. So really, cumulative risk is risk with
multiple stressors.

Under the FQPA law, the cumulative risk has been defined
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1 much more narrow of focudt refers to risk associated with
2 pesticides that have common mode of actions.
3 For example, the Agencyand Ofice of Resticides Rogramis
4 conductingpreliminaryrisk assessments ofganophosphates which
5 have common mode of action associated across all the@ahor
6 phosphates and thatrisk associated withTihat'sthe one activity
h 7 That'sthe cumulative risk defined unde QPA.
E 8 Aggregate risk isdefined as rsk assocated with a single
E 9 stressorwhetherit's a chemcal or biological agent, etcetera, cut
: 10 across all sources of posures and pathway
g 11 So if you think about CCA products, the risk associated with all
a 12 of these sources of gosure, wheter it's froma life cycle thatwould
(T 13 be nore of an agregate risk.
> 14 So with regard to whether the Agency is going to consider
E 15 aggregaterisk with regard to CCA, theAgency will certainly conside
u 16 aggregate risk when t makes sense orsiapplicable. So that'sthe
u 17 issue athe table.
q 18 And the second issue raised was withaedyto childrenssrisk.
E 19 Certainly, the Agencywould look into the eposure dose, as well as
I.I.I 20 thesuseptibility issueon inheentrisk hazard and goplythe
m 21 appropride factors to onside thechildrens'srisk.
=
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So lhope itwould help the Panel and move on with some other
discussions.And tha'sall | haveto sa at this time

DR. ROBERTS: Thank you, Dr. Vu, for that clarification.
That'san important pointAnd we need to be careful how we use their
terminology in terms of awmulative risk and aggregate to reflect what
we realy mean.

Our next public presenter is Yvette Lowney on behalf of the
American ChemistryCouncil. Welcome.

MS. LOWNEY: Thank you. You can @ to the nexslide. In
the assessmntthat--

DR. ROBERTS: Actually, Yvette, you do need to need to
identify yourself. Even thoudp I introduced pu, you do need to
identify yoursdf for therecord.

MS. LOWNEY: I'm Yvette Lowneywith Exponent.And | want
to talk about some work thatvie done on behalf of the American
ChemistryCouncil.

Inthe assessment that Eput out recentlytheylooked at
several pathwayof exposure to metals from CCA-treated wooAnd
theyincluded eyoses associated with residues on the wood and
residues that are in the soils or substratdad theylooked at

ingestion and dermal exposure assoaited with each of hese.
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| want to talk aboutis limited specificaltp residues and
specfically to the ingestion exposures assoated with the resdues.
Next slide.

Theres severafactors thateffectthe exposure b residues.The
dose Bgoing to be afected byall of these hingsreflected on he
slide and othersl'm onlygoing to talk about the first two issues
there.

The first one is dislodgable concentrations of the residues on
hands.This slide sagarsenic, but we do have some information
about chromium as wellAnd then transfer of the residues from hands
to mouth and diferent approaches that can be used for dahgg.

Next slide.

Okay. For lookingat the transfer of residues from wood to
hands, in the draft EA,assessment, EPassumes a one-to-one
relationship, meaning thatwhatever has beerhe measured
concentration on wood from wipe data is considered to be the same
concentration on handsAnd it's expressed as micragms per unit
area, usuallyl00 square centimeter areAnd we think that thera’
some evidence indicatintgpat onlya fraction of whatis on hands is --
only a fraction of whatis on wood is actualiransferred to hands.

Next slide.



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

10

11

12

13

14

15

16

17

18

19

20

21

134

When we looked throumgthe literature, we found that there are
several studies that look at the concentrations of metals and residues
on wood.A couple of studies that look at the concentrations of
residues on hands, and we found one unpublished repd3Usg),
which other people have referred to tod#lyat actuallyhas paired
data lookingat concentrations on wood and concentrations on hands.
And those daaindicate thathands are mch less eficientatremoving
arsent and chromum than the wipes are.Next slide.

So I'm presenting thedatathat areincluded in theSCS reort.

Some of the strenf@s of the studyre that it looked at various wood
types.The top one listed there was an untreated contidlere is one
samplein herethat is treated with asealer. They're mostlynew

lumber, CCA-treated lumber. And whattheyreporied, theydid
Kimwipes studies of he surface and repoed the concentations on
wipes per hundred square centimeteAsd then theyubbed the same
wood samples with hands, a fieffrent area of the wood sample.

And so it was a fairlyaggressive approach for rubbintpe
hands.Theywould put the hands on the wood, rub the hands forward
and backwards, turn the piece of wood on the side and rub the hands
forwards and backwards on the surface of the woaaiag

So it's a fairlyaggressive hand-rubbingample of the same --
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1 different split of the same piece of woo@an you move the slide up a
2 little bit so thd you can seewhat's at thebottom.
3 With the arsenic on or with the data on arsenic across a board,
4 the percentagtransferred from the wood to hands is less than a
5 hundred percentOne exeption. There is an agd yellow pine
6 sample, and have the chromium data, whichllshow in a second as
h 7 well. That value is above a hundred perceAnd we think that thas
E 8 an artifact of how the studwas done.
E 9 These were boards that were out in the environment. And when
: 10 theycollected the wipe sanple, theywiped the top surface.When
g 11 theycollected the hand sarmle, theywiped the top surface, e side
a 12 surface, andhe botom surface.And there's soneconcern hatthe
(T 13 concentration sort of leached around and collected on the bottom edg
> 14 of the wood.And thatswhythe surprisingesult of more than a
E 15 hundred percent transfer from the wood to hands.
u 16 The nex slide presents the chromium datand, agin, very
u 17 similar results. Theaverage across dl of them, except for thecontrol,
q 18 includingthe hich-aged CCA yellow pine sample for arsenic, was 38
E 19 percent; for chromium, it's 28 pecent.
I.I.I 20 The nex slide presendthese sde byside. And you can seehat
m 21 if you take out wha we perceived to bean outlier, that thetransfer
=
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from wood to hands actuallseems to be about one-fourth rather than
aone-to-one relationshipNext slide.

Sothose arelie mainissues wanted to presenton thattopic.

What wethink is tha it's very important that this issueof atransfer
efficiencyfrom woods to hands be incorporated into an assessment,
anyassessment, thatis doneBiA.

The data that we have from this one studwand lunderstand
we'regoing to leave acopyof this studywith thePanel -- indicates
that it's about 25-percent, or less than 25-percent, transfer

| also understand that CPSC isigg to be going out and
collectingsamples from plagrounds.And | think that if the Pane$'
beliefis that we need a more robust data base, ihibg appropriate
to have CPSC -- not fromeery sitethey samplebut maybe from a
subsé of thesamples of thesites tha they're going to beout sanpling
-- also wllect somehand-wipedataso thd we can get moredatato
base this transfer relation oMext slide.

So now lwant to talk about the second issue which is the
transfer of -- the first part was talkiregoout the transfer from wood to
hands.And now Iwant to talk about the transfer from hands to
mouth.

There arewo waysto approachhis. Theyre reflected in the
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risk assessments for CCA that have been done to dabe.is to use
what Icall a behavioral approach, wherewlook at the behavioral
dataand tryto estimate how many times kids tout ther mouth,
whatsthe surface area ohte hand hatactually goes into their mouth.
And that wayyou can calculate transfer from hands to mouth.

The other approachhatcan be usedsito use an ermiricaldata
base.For example, what we know about soil iegtion, which is a
fairly strongempirical data base, and use the information in that to
calculate what thetransfer from hands to mouth isNext slide.

Inthe risk managments that've reviewed over the last couple
of decades, whdthave seensthat, when a behawralapproach was
used to estimate soil iregtion, the values are all over the plade.
depends on whatou assume, how mampontacts, what the surface
areais, and is highly variable.

As soil ingestion studies have become strargthe empirical
data base has become more develop@idat were seeings that the
soil ingestion raes tha are predicted bythosestudies are more
consistent and tend to be headed to lower valuéssxt slide.

So this slide presents a summaxfywhat was done in the AP
assessmert. They usal abehavioral approach. They estimated for

CTE, for the central tendenm®stimate, that 9.5 contacts per hour
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were madefrom hands to mouth, for thie high estimate, 20 mntacts
per hour With each of those contacts, thagsumed a 20 square
centimeter of surface was inserted into the mouth, and that one to
three hours was spent on pl@pund equipment.

And then theyalso incorporatd a 50-percentemoval. And
that'sfrom the hand once g'in the mouth, removal from hands to
sdiva.

When you putall of thistogether and cadulate a surface areat i
yields 95to 600 square centimeters of surface area involved in this
hand-to-mouth contactNext slide.

Thebehavioral approach has avery intuitive appeal. | can say
that because, whendid an assessment of CCA-treated wood over the
course of the summeflthought, How does this happen doe&bsh,
kids get it on their hands; thegut their hands in the mouth; iets
transferred from their mouthAnd 1 did the exact same approach.

We used input values vergimilar to what ER used, althoub
we adjusted the number of contacts per hour downwardsflagtor of
three. And that'sfrom a reanaysis of the Zartarian datathat EPA also
discusses, where she looked not oatyhand-to-mouth contact, but
actually insertions of skin into thenouth. And sheestimated that

approxmatelyone-third or less of hand-to-mouth contacts involved
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insertions of skin into thenouth. Next slide.

So the problem with this approach that we've been thinking
about more over the course of the summer is that the estimates of
exposure that gu get when yu use the behavioral approach dion’
reallysquare with what we know about soil ieggion. Next slide.

So these are numbers that we used in our assessment: 3.2

contacts of hands to mouth per ho@0 square centimeters of contact.

Now, Roels looked at -- he was stuithg exposures of gung
children to lead.And from his 1980 studyou can calculate a hand
loadingof soil of .74 milliggams per square centimeter

So we took that value and plgegd it in with the rest of the
assumptions thawe were usingin our assessment. Soil ingestion is
assumed to occur duringl wakinghours, so we multiplied it b2
hours per dayAnd we came up with this value of 568 miltigms per
dayof soil ingestion. That number is not consistent with the current
literature. The mostrecent studyy Stanek and Calabrese g385t
that themean soil ingestion raeis 31 mg. pa day. And meadian soil
ingestion rates are lower than that, around Next slide.

So if you taketheEPA's assumptions ad usethem to calculate

soil ingestion byincorporatingtheRods hand-loading data, you
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would estimate that 70 milligams of soil are ingsted in one hour
And thatsthe CTE estimateFor the EFA upper end estimate, it
would be that 444 milligams of soil would be ingsted over the
course of three hours.

If you exrapolated their CTE estimate to 12 wakihgurs, it
would 844 milliggams of soil per dayand the upper end would be
nearly2,000 milligrams per dayAnd this is not consistent, asaid,
with the recentsoil ingestion data suggesting thatdaily soil ingestion
rateisaround 17 to 31 msgper day Next slide.

So instead, if you start with the empirical data base on soil
ingestion and ake it and back cadulate the values for he surface area
that must beinserted into themouth and becontributingto soil
ingestion, what yu find is that it appears that about 23 to 42 square
centimeters of hand surface area contribute to soiésmigpn
exposures.And thatson full dayexposure basisNext slide.

So heresa summary of sone of the recentassessmnt. The 23
to 42 squae centimeters is thevaluel just explained. Gradient, in
their assessment, usesavery similar approach. They usead a
hand-loads per dagnd information on the surface areaesdof young
children hands and came up with an estimate of 49 squae centimeters

per day | suspect that the diérence between the 42 from ganent
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and 49 from Gradient is actually adifferent daily soil ingestion rae.
Theywere usng a prevbus Calabrese valie.

Dr. Robeats usa asimilar approach and came up with a
estimate of 70 square centimeters per.dAapd, acuin, those there
full-day values.

With theEPA assumptions, if pu put then all together and
calculated them, you would @meup with 90 squee centimeters of
exposure in one hour for the central tendemsgimate and 600 square
centimetersin three hours for their upper-end estim&t@you can
see hatthere's a farly large discrepancyetween hese approaches.

Okay. Thisisjust agraphic that presents asummary of what
I've been talkin@bout. The EFA central tendencgstimates would
predictovera 12-hour da844 milligrams of soil ingstion. The
central tendencestimate is nearl,000. And those values just don'
squaewith what EPA believes from staadard soil ingestion
assunptions or whathe new Sanek and @labrese dad are
suggesting. Okay. Next slide.

So conclusions are that usinige behavioral data from
obseavational studieswill resultin an overestimate of thecontact rate
and ingestion of residues; and that we believe thad rieally

important gound truth the ingstion assumptions agnst the



142

1 empirical data base on soil iegtion. Thank you.
2 DR. ROBERTS: Arethereany questions? Yes, Dr. Freeman.
3 DR. FREEMAN: On the Calabrese dad, which of his tracers
4 were you usingas standard?
5 MS. LOWNEY: You know I would need to gback and review
6 the study | dontrecall which one.
h 7 DR. FREEMAN: Aslrecall, there was agreat deal of
E 8 variability dependingon wheher you were usingaluminum or
E 9 whatever.
: 10 MS. LOWNEY: Yeah. Thevaluesthat we reported here were
g 11 his best estimates for longterm average ingestion raes.
a 12 DR. ROBERTS: Dr. Ginsberg.
(T 13 DR. GINSBERG: The assumptions of how much soil isingested
> 14 as aresult ofgur -- notthe behavioral, what disoy call it, the other
-
: 15 one?
(@) 16 MS. LOWNEY: Empirical.
u 17 DR. GINSBERG: Empirical. Right. Regardingthat, you have
q 18 an assumption of an adherence factor of what Roels, et al., 1980, were
E 19 describingas somethindike .74. And myunderstandingf that
I.I.I 20 European studys that those kids were playg in soil and had hands
m 21 thatwere farly dirty, and hatwe can assumthatthat'sreasonald to
=
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representhatscenaro.

Butfor someone plhyingon a Rayscape, espeaily given what
you were just sayngin the first part of pur presentation, that the
transfer efficiency from relative to theswipeon thehand isnt very
high.

I'd just like to hear your comment on how much soil do you
think is adhering- not soil -- dislodgable material is adhering a
hand relative to what Roels was describigigen these kids aren’
really playingindirt. Theyre swiping their hand across a deck wdti
maynot be quite as dirtg situation.And that, you know the
Exposure Rctors Handbook is usingumbers around the .2 as the
central tendencyow for children.So, you know the .74 number just
jumped out & measusingit in that scenario.

MS. LOWNEY: The Roels's values colected atthe end of he
dayfrom children who have been plang at school.A confusingpart
of thisis that Im not actuallysayingthat Ithink that .74 milligams
per squae centimeter of residues is loaled onto hands. What I'm
sayingis tha wecan usethat value for soil ingestion to deive a
surface arealtat mustbe contibuting to exposures.

DR. GINSBERG: Based upon 31 milligams a dayf soil

ingestion. That'sa different scenario.
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1 MS. LOWNEY: Right. What I'm trying to do is sort of clump

2 all of myapples and derive a value and then apiptp orangs. But |

3 think the methodologis accurate Because somebodgarlier was

4 saying, well, it's an awfullyunusual unit to egress somethings

5 square centimeters of contadut that is the surface area of the

6 child'shand that appears to be contributitogexposures.lt's not that
h 7 | think tha thesoil-loading rateis reevant to residueloading rates.
E 8 DR. GINSBERG: You'll get different numbers ifgu use a
E 9 lower dislodgable loadingate onto the handAnd, you know the
: 10 point you're makingabout the over estimate on E®assumptions
g 11 about how much soil ingstion would necessarilgesult from yur
a 12 forecastis gingto be dependent upon that hand-loadrage. Soit's
(T 13 justimportat to keep that in mind.
> 14 MS. LOWNEY: Right. Those hand-loadindata are not
E 15 inconsistent with research thatieen done b{pr. Kissel, where it was
u 16 adult intentionaly loading soil to ther hands. And if you assumethat
u 17 itall loaded onto the palm surface, those values would be similar
q 18 DR. ROBERTS: Just asafollow-up to Dr. Ginsberg's
E 19 comments.The thingl was struck byas this was based on 12 hours
I.I.I 20 of -- your comparisons were based on 12 hours of continuous
m 21 hand-to-mouth activityHad you picked some dferent assumptions
=
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1 forthe adherence factor and the duration opesure in hand-mouth
2 activity, it might not be as lage as the numbers thaoy've
3 calculated. I'll say that. And I'll turn it over to Dr. McDonad is next
4 and then DrKosnett.
5 DR. MCDONALD: Peter McDonald.Just a comment on the
6 removal of the outlier in the SCS 1998 wood-to-hand datau had a
h 7 ratio of 153 percentSo you agued that the hand had been biased
E 8 towards pcking up more than the conparable measurementof the
E 9 amount on the woodSo you discarded thatBut, of course,
: 10 remember thatif thinghad happened the other wayound, ypu'd get
g 11 alow outlier and you prob@ly wouldnt have flagged tha and
a 12 wouldnt haveremoved it. So renovingonlythehigher outliers will
(T 13 bias the dag.
> 14 So myquestion is: How mud replication was theein that data
E 15 set that would let you get someidea of thereliability of thosefigures,
u 16 and whethersay the 153 percent was plus or minus 20 or plus or
u 17 minus 1 or whatever?
q 18 MS. LOWNEY: Right. Asl said, we'll leave acopy of that
E 19 studywith you.
I.I.I 20 There were five volunteers for each wood sample, and each one
m 21 did aright hand and left handSo there is some replicationin there
=
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1 that we can gand look at.If that value of geater than a hundred
2 percent were close to amyf the other values,ight not have been
3 inclined to dismiss it @an outlier. Butitis soinonsistent with all
4 of theother data, that it just really jumped off the page at meas being
5 an outlier.
6 DR. MCDONALD: Surely, that would be a case for somebody
h 7 that ought to berepeating thetrial just to confirm wha'sreally going
E 8 on.
E 9 MS. LOWNEY: Andthereinisthereason why I'm
: 10 recommendindghat a neutral bodZPSC midnt want to pursue a
g 11 similar study
a 12 DR. ROBERTS: Thank yu. Dr. Kosnett.
(T 13 DR. KOSNETT What do yu thinkis the best studyn
> 14 hand-loadingf children?l mean, what wouldqu recommend that
E 15 theCommitteereview and conside asthedefinitive or best study?
u 16 MS. LOWNEY: I think that the data base on hand-loadiag
u 17 verylimited and that the methodologs that theyused are very
q 18 disparate and that g'verydifficult to pick one studyYou know
E 19 there's ether asmdl or ahugedispaity within thedatabase.
I.I.I 20 Actually, that iswhy in our approach we decided that it would
m 21 be better to establish a wood-to-hand transfer relation because the
=
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data base on wood concentration is more robust and there is more data
goingto be collectedSo then we have arobust data base that we can
then apply this transfer rate to.

And, also, our thoulgt was that that encourag further data
collection. | think it's easier to sugest that municipalities or an
agencygo out and collect samples from plgnounds than itis to ask
them to conduct studies with humans.

DR. KOSNETT. Andisthe hand, the wood-to-hand transfer
study, the one thatgu would like us to considethe SCS study

MS. LOWNEY: The SCS studys the onlystudythat we found
that had paired data of both wood-loadio@ncentration and
hand-loadingconcentration.So thatswhywe selected that to
establish thetransfer ratio.

DR. KOSNETT Andyou'vesupplia tha to theCommittee.

MS. LOWNEY: Yes, wewill. I'm having acopysent over.

DR. ROBERTS: Dr. Smith, then DrFreeman, DrWargo, Dr.
Matsumura, and DiKissel.

DR. SMITH: | wastryingto figureout if Dr. Freeman had
discovered tha this was anew way to get oursdves called.

I've got just a couple of questions, first a simple onathat

first data slide thatqu put up showinglata for wipes versus data for
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hands, thedatafor wipes of miacograms pe centimeter squaed, |
assume thas'centimeter squared of surface area that was wiped; is
thatcorrect

MS. LOWNEY: Correct. Wewiped a hundred --

DR. SMITH: Orisitthe surface area of a piece of wood and
you mayhave repeatedlyubbed it?

MS. LOWNEY: No, I'm sorry Theywiped a hundred square
centimeter surface area of wood, and that was the total residue for that
area hattheywiped.

DR. SMITH: And the units for the hand, microgm per
centimeter squared, is that for the surface area of the hand because
people seemto do it diérent wa; or is this, ag@in... So whatsthe
units for the hand?

MS. LOWNEY: |l understand.The data theyeported were
micrograms per handSo it was a hand-loadingtudy Theyalso did
traces of the hand and calculated the surface area of each Band.
from that you can calculate hand-loadimpgr hundred square
centimeters of handAnd thatswhat Ipresented, and thatwhy.

DR. SMITH: Sowe havetwo different types of measurement.

One is microgams per centimeters squared of wood surface which

may have been wiped multipletimes in different directions. And then
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1 theother unitis amicrogram normdized to centimeter squaed of

2 hand;isthatcorrec®

3 MS. LOWNEY: | believe so.0One is microgam per hundred

4 squared centimeters of woodhe other is microgams per hundred

5 squae centimeters of hand.

6 DR. SMITH: Of hand.Thank you.
h 7 The nex question is -- sort of just help me think thrduthis a
E 8 minutefrom an intuitive point of view.
E 9 You've got an estimate of soil ingestion tha's acentral
: 10 tendency measure. So thisis thesort of typical kid's soil ingestion
g 11 rate. Why is it that we should think that soil irgtion data may
a 12 provideus abetter estimate of hand-loads of childrens'behavior per
(T 13 dayfor the pressure-treated wood scenario?
> 14 And thereason whyl'm asking thisis Im tryingimaginea
E 15 youngkid who's got visible dirt on their hand and the frequentéyat
u 16 that hand's is going to go into ther mouth vesus achild that's having
u 17 contact with pressure-treated wood and theredthingapparent on
q 18 thehand or vay little apparent on thehand.
E 19 | could possiblysee makingn agument that the approach
I.I.I 20 you're takingmayrepresent agod lower bound for us to keep in
m 21 mind. But it's not as clear to me from an intuitive point of view that it
=
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would necessarilpe reflective of the same behavido Iwas
wonderingif you would talk to us about whabwur thoudits are on
that.

MS. LOWNEY: What llike about usingvhat I'm callingthe
"empiricalapproach"sthat-- inthe cakulation Ishowed athe very
begnning, just the descriptive calculation, where there were these
parameters thatginto estimatingexposures.And, you know within
that, thenthere are all these parameters tha go into evaluating. If
you're usingthe behavioral approach, there are all these parameters
that gointo calculating what thehand-to-mouth trasfer residues is.

And we dont know -- Kevin, you've done a lot of assessments --
we dont have hard numbers for amyf those.Theyre based on
observational studies; andogh, do theyeallyput their hand to their
mouth that often?Do theytouch the wood and reload the residue onto
their hand before theyouch their mouth agin? Or do theytouch
their mouth twice inarow beforeteyreload agin?

There are dlthose ssueshatare verydifficult toanswer I'm
tempted to say unansweable, but certainly very difficult to answer.

And those conetogether as a faadr thatwe're missingin the
calculation when weve used he behavoralapproach.

If you usethesoil ingestion rae and calculate what -- if you use
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the empirical approach thai talkingabout, yu come up the surface
area of the hand that appears to be transferamghing from the hand
to themouth, wheher it's residues or soil or skin ells.

DR. SMITH: May l interrupt?l understand the Ilag of it, so |
dont have a problem with log of it. I'm tryingto ask a question of
whyis it that we should think the soil irgtion behavior of a hand
probablyhavingvisible dirt on that thas'going to reflect that a child
is goingto putthdintheir mouth & often asachild who is just
playingon a pressure-treated structure and then®' visible dirt on
their hand, especiallggs we start to deal with two-, three-, four-, and
five-year-olds that maphave that behavior

MS. LOWNEY: Right. Thereason that I'm making that link is
that myunderstandin@f soil ingestion is that it comes primarilirom
inadvertent hand-to-mouth contacAnd our concern about ggosures
by youngchildren to residues that thepme into contactis that the
pathwayalso involves inadvertent transfer from hands to mowthd
so it's a parallel eposure pathwayAnd, therefore, the data can be
used.The data from the soil ilgstion can be used to assespesures
to residue.

DR. SMITH: And one last brief oneThis is to follow-up on a

commentthat a couple of the other SAP members have brtowm, but
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let meask it from aslightly different direction.

Ideally, what we would have, if we wereogng to do your
approach, would be with the same data set we would have paired data
where we have the loadimnto the hand as well as some sort of
estimate of ingstion rate.And we dont have that.

What we have is an imggtion rate from one studgf youngkids,
| believe. And then we have asoil-loading estimate or the
adherence-factor estimate from astudyof older kids. And onewould
expectsome sortof correlation bewwveen tese hat, the higher the
loadingonto the hand, probablye higher the soil ingstion rates.So
you dont have that.

So lwould just ask pu to take a close look at the valuesaay
that you're usingfor soil adherence and make sure thatnedéboking
at similar measures; we're not usingahigh end of oneand alow end
of the other. Becausetistrikes ne, again, as has beenentioned by
Dr. Ginsbeg and others, that the .74bElieve, was a hilger-end
estimate, and soou maybe biasinga result.Because, agin, ideally
what you'd like is paired data; andoy do not have that.

DR. ROBERTS: Dr. Freeman.

DR. FREEMAN: | wasthinking back to the way you were

calculating things. And oneof thethingsthat you assumel was tha
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this three-and-a-half-times per hour occurred over 12 hours of the
day. Theres no literature thatknow of, includingINHAPS and
NEXUS and other thing, that sugest that children are in contact 12
hours a dayo that yu're overlyinflatingthe potential for having
soil loadingon the handsThat if you actuallyuse what ER is
intendingto use, which is one hour of contact or three hours of
contact, that gu might get verydifferent numbers.

MS. LOWNEY: Right. My understandin@f soil ingestion is
that there are contributions from outdoor sources and contributions
fromindoor sources and thatitis believed to continue over the entire
wakingperiod of a child.Thatswhyl conducted those calculations
that way.

If you go through the slides, Icalculate a variety of different
ways specfically for this. |1 did calculate the surface area oféansfer
usingthe EFA assumptions and other assumptiorga Ithink if you
use all of the data thate just presented taegher, you can address
that question.

DR. FREEMAN: The one ssue sthatbecause gu used Rels
outdoor after a dagf playloadingon the hand gu're getting
somehingvery different from thetypes of loadingsyou get on kids

when theyre playingin house dust, which is more like .03 miltams
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per centimeters squaed. So it's mudc smdler.

And, yes, a @od portion of that is from outdoor soils that have
come into the house byne route or anotheBut the loading you're
getting because of the characteristic of house dustis much less.

DR. ROBERTS: Okay. Dr. Wargo, Dr. Matsumura, and if he'
still interested, Dr. Kissd

DR. WARGO: I'll be brief. Were you here for the presentation
thatdescrbed the simulation acrosshe differentsources,lien
Environmental Vorking Group presentation?

MS. LOWNEY: Yes.

DR. WARGO: I'm curious about thatYou seemed to be
suggestingthat certain databeuseal that describes central tendencies
or mean levelsAnd I've also seen the Aapncyand some of gur
documents presenitng mean concemriations fromdifferentsources.

And the question is about kind obur thinkingabout the
appropriateness of the method that should be applied here and whether
or notit makes sense to use the full distribution of data points that we
would have and then sample from those and thegregate across
sources as awagyf comingto some view or some projection about how
one individualmight accunulate the exposure andhien move on b the

next individual. It seens thatthat'sa richer wayto dealwith some of
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the uncertaintyhat'sinvolved in the data sets thaby're using

MS. LOWNEY: Right. My area of expertiseis not prob#&ilistic
assessmnt, so Ifeelthatl cantrealy discuss hat. Whatl can sayis
thatthe reason we were usg means and redians was because we'
interested -- the gxosure period that wed lookingat with this
scenario is fairlyongand in which case there would be atendency
towards themeans ove time. So usingsomesort of entral tendency
foralongperiod of exyposure would be appropriatebelieve.

DR. WARGO: | think nowsnot the time to do it, but we should
have a conversation about that.

DR. ROBERTS: And it maycome up.Well, we'll certainlybe
discussinghat. Thatis one of the questions posed to udlg
Agency aswhether or not aprobabilistic risk assessment would bethe
wayto go on this.Dr. Matsumura.

DR. MATSUMURA: | will be quick because mguestions have
been asked bjndrew. | have just a quick question.

When you are condlering the transfer fromthe hand 6 mouth,
you are include studypg a hundred percentogng in or you are
consideringsome other factors?

MS. LOWNEY: Oh, good questionWhen we first looked at

this and used a behavioral approach to asseps®uxres, we did
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assume that there would be a hundred percent tran8feusingthe
empirical approach,dont need to estimate what that value is because
it's done for me What the value epressed is the area of hand that
appears to mntributeto exposure. And tha will incorporateissues
associated with how much isfefoaded into the mouth.

DR. ROBERTS: Dr. Kissel.

DR. KISSEL: Yeah, aclarification.

DR. ROBERTS: I'm sorry. You're goingto haveto usethe
microphone.

DR. KISSEL: Onthat last point, in fact, | guess that was the
clarifyingquestion lwanted to ask, alsoWwhen you say23 to 42
squae centimeters, you mean 23 to 42 squee centimeters tha are
completely extracted and fronthe conentisingested becausetihas
to bethat.

MS. LOWNEY: Right. That'sright

DR. KISSEL Soin fact, the assumption -- the actual amount of
skin tha goesinto themouth ould bemuch larger than that, but it's
equivalentto 23 to 42 byour calculation from whichgqu completely
extract thedirt and ingest it.

MS. LOWNEY: Thank you for clarifying that.

DR. KISSEL Onthe wood-contacttest, a couple of questions.
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1 One is: Was extraction of the handsésted? Because gu can dgesta
2 wipe, but Icant digest somebodys hand.So you dont know that yu
3 got completeremova of what was on thehand when you're comparing
4 those two.
5 MS. LOWNEY: The hands were washed before wiping, and
6 then theywere washed aér the contict. So it was a washig of the
h 7 hands.
E 8 DR. KISSEL: Okay.
E 9 MS. LOWNEY: It wasn't awiping of the hands.
: 10 DR. KISSEL: Yeah, but was an attempt made to do a mass
g 11 balance on a handpoy know load the hand with somethirtgat you
a 12 knew was there and then remove the $tufd see if pu've got the
(T 13 mass balance thaby think you did?
> 14 MS. LOWNEY: No, Idont believe that was part of the study
E 15 DR. KISSEL It'sa hundred square centimeters of wood was
u 16 wiped. But how did theycontrol that yu onlywiped a hundred square
u 17 centimeters of wood with the hand?
q 18 MS. LOWNEY: Actually, the surface area of the wood that was
E 19 wiped with the hand was far in egss of a hundred square
I.I.I 20 centimeters.Soitis -- theyut their hands on the wood and moved
m 21 them forward four inches and back aseries of times and then forward
=
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1 and back.Soitis nota--the data can bepgessed as loadinger

2 area of wood that was contacted.

3 My concern about epressingt that wayis that, then, what

4 would need b gointoarisk assessentiswhatisthe area of wood

5 that a youngchild contacts when théne on a playtructure.And we

6 certainlydont know the answer to that.
h 7 Some of the daeathatwere colected bythe Maine Bureau of
E 8 Health looked at hand-loadingAnd what Isee in those data is that
E 9 theydid a varety of things. And it's veryinstructive datbecause
: 10 theywould wipe one surface andamasure he hand-bading. They
g 11 would wipe two surfaces and pasurelhe hand bading. Theywould
a 12 rewipe the sane surface and masure he hand-bading.
(T 13 And what it looks like is that the transfer from woods to hands
> 14 -- saturable is a word thatnhight use -- theres'a certain amount that
E 15 gets on yur hand and then no moretg on your hand.And to the
u 16 extent thatthastrue, it makes the risk assessment methodyplihgt
u 17 we need to usemuch simpler.
q 18 We will certainlyhave lots of discussion about behavior if we
E 19 getinto how much surface area of wooda@awngchild contacts.
I.I.I 20 DR. KISSEL Okay Butwhatthat does raise, thohgis that
m 21 gettinganumbe on thehand which is numbe higher than thenumbe
=
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you got off the wipe is not at all unreasonable thdfhl put myfinger
down on a surface which has a known loadarg ljust have one
static press and then pull itiofi dont expect to gt a
hundred-percent transfet would be stunned if §ot a
hundred-precent transfer unlessipeanut butter and jellkyn gass or
somehinglike that.

If | take my finger and swipeit down alarger area so that the
area of he finger thattouches $ much smaller than the area ofle
surface, hen it's easyto get a loading higher than the loading thatyou
started with.

MS. LOWNEY: Conceptually, | agree with that that you could
get a loadingthat was higp; but Idont believe that these data
supported that.

DR. KISSEL: Okay. And thelast comment hasto do with the
gettingto the 23 to 42, which other people have alrehdyudcht up. |
do think the Roels number is probalibo high for just a normal
situation.Plus the Roels data, sthot a primaryneasurement of soil
loading on skin; it wa ameasurement of lead which was then
converted to soil which makes the uncertaibbunds on those
particular numbers lagger than mape on other numbers.

And the ingestion numbers, like what you're tryingto do. |
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1 like tryingto closethecircle and m&ethings make sense | think we

2 ought to be doingnore of that.But | think the Calabrese'numbers

3 keep gingdown. And there are dad setsoutthere thattheyhave b

4 match up with, which thegont match up with, if theeep ging

5 down.

6 I've got some urinary arsenicsin kinds from the Ruston-Tacoma
h 7 Smelter area, anddant explain those bodypurdens if the soil
E 8 ingestion nunbers are asow as Galabrese saygtheyare now Theres
E 9 no reason to for meto bdievethat asoil ingestion studyof thetypehe
: 10 does, wherequ look for tracers comingut of the bodyand then pu
g 11 try to back calculate based on wha'sin theenvironment, is inhaently
a 12 better than areal-world ggeriment where gu have kids livingn a
(T 13 contaminated area and soeof those hingsare showng up in them.
> 14 Those arenacer eyperiments, also. And I'm notrealy happy
E 15 with wherethosenumbes ae going at least for someof thetime.
u 16 Because, gu know it maybe a summertime thingHis numbers may
u 17 be okayfor annual averags. But | think certainlythere are -- tan
q 18 cite some cases whereant explained observed bodyurdens if soil
E 19 ingestion numbers are down there around 10 miléigns a day
I.I.I 20 MS. LOWNEY: Right. Our pointis that -- the wawe looked
m 21 at this, with the empirical data that we put our hands on and did the
=
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calculations, sugest that the behavioral approach dogsguare with
the enpiricaldata. If there are beaer empiricaldatathatyou wantto
useto substatiatethevaluethat'suseal in therisk assessment, | think
that would not be inappropriate.

DR. ROBERTS: Dr. Hopenhawn-Rich, and then DrGinsbeg.

DR. HOPENHAYN-RICH: My question was alreadysked and
answered.

DR. ROBERTS: Okay. Thank you verymuch. Dr. Ginsbegqg.

DR. GINSBERG: Regarding the wipe-to-hand transfer
efficiency | justwantto clarify thatthe SCS studyused dryhands;is
that right?

MS. LOWNEY: Theywashed the hands before thegre rubbed
onthe wood.Theywere dried but probablgamp.

DR. GINSBERG: Probably damp.

DR. ROBERTS: Any other questions?f you reallywant to ask
this last question,@ahead, DrSmith.

DR. SMITH: If thereisanychance hattheycould have been
damp, thatcould easiy explain a verylarge differencen
hand-loading

DR. ROBERTS: Thank you verymuch for your presentation and

patientlyansweringll of our questionsOur nex speaker is Dr
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Barbara Beck.

Welcome. Could you introduce purself for the Panel.

DR. BECK: Yes. Thank you, Steve.My name is Barbara B=ck.

I'm a toxcologists and risk assessor at Gradient Corporatiand
over the past few months, wes been involved in performingsk
assessments for CCA-treated wood.

I'm onlygoing to brieflydescribe the risk assessments bauy
My aim is reallyto provide some input regdingthe issues raised for
the Paneland aternate recommendatons for approaches.

We provided one, what we called a focused risk assessments, to
EPA and CPSC indly which involved a limited number of g¢osure
pathways. Basically, no seasitivity analysis, little analysis of arsenic
toxicology.

Since then, weve preformed a nore conprehensve assessent,
which I believe the Panel has, lookirag CCA-treated woodWe call
itmore comprehensive because we looked at bothgriaynd
exposures as well as residentialposures.And althoudh l understand
the focus here is playound, we did look at residential prsures
which, of course, would have a hgr frequencyf exposure either to
adeck orto a playstructure.

What | have presented here is just a snapshot of some of our
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results.This is for the child ags 2 to 6 at a plaground, althoud we
did also look ags 7 throutp 12, recogizing that older children play
of course, at plagrounds as well And we looked at two dfierent
types of treated wood in our analg that were derived from the SCS
study Welooked at the tge of treated wood that had the hiagst
dislodgeable arsenc on the surface.

And what Ipresent here is the woodpg which is the most
common treated-wood pe on the marketlt'splain old southern pine
treated with CCA.Itis not sealedltrepresents about 86 percent of
the market of CCA-treated lumber in the U.&nd we looked at both
and our man estimate of risk aswell astheCTE estimate of risk.

| justpresenthe cancer nuibers here.You can seehatfor
soil, we look the at three pathwaguggested byEPA. I'll also
confirm tha inhaation turns out to beegligible. And for
dislodgeable, we looked at irggtion and dermal gxosure.

And theresults of therisk assessmaent for this paticular
elementisthatthe cancer rsks fromdislodgeable and sol arsenc in
the playround settingall fall within EPA's acceptable risk rarg
The highest value thereis 1.5times 10 to the minusr@is is, a@in,
for regular southern pineThe value is several-fold higr for

southern pine with factorireated water repellant.
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And then if you look at our residential risks, the values are
about three- or fourfold higer; althoudy theyall fall within the ERA's
permissible risk limits of one in a million to one in ten thousand.
Next slide.

This just lists thessuesthat I'm going to cover. They
correspond to the questions that were posed to the PanePhy
There are dter issueshatare beng addressed, for exnple, by
Yvette Lowney. Some will be addressed @phn Dutalla and dyce
Suji. Bioavailability is Issue2. TheKey ExposurePaameters ae
Issue7. TheSuitability of theDatafor Probailistic or MonteCarlo
Analysis is Issue8. Next slide.

Issue 1is whatis the appropriate prsure point
concentrations to be usirfgr both dislodgable and soil metalsAnd
then 12, 13, and 15 are the last three, whiahll only touch on.lI
planto focus more onthe previous issud&ext slide.

Bioavailability is going to beavery important parameter in this
assessmentlt'salwaysan importantissue in conductimgk
assessments for mdaals, meals in soil, awell asothe media.

Just to ddine, again, wha is bioavailability. What you need for
risk assessments, of wurse is rdative bioavailability. And in this

case, what is thebioavailability of CCA arsenicin soil or
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1 dislodgeable versus arsenic in wateknd the reason is thatthe form
2 of arsenic that forms a basis for our ioky study whether its
3 Musumder or engor Khan.Those are all drink water studies.
4 And you'll see, because ofi¢ need forhatadjustment, some of
5 therecommendations thd I'll be presenting differ somevhat from
6 those of Dr Aposhian in thatin that he presented absolute
h 7 bioavailability estimates.
E 8 The value thasbeenrecommended is 25 percent based on a
E 9 synthesis of the work of DiFreeman and DrRoberts in particular
: 10 We believethat it may bemoreappropriadeto conside soils tha have
g 11 actually been afected byCCA ata treatment site.
a 12 | recognizethat this is not thesame exactly aswhat might be
(T 13 present under a plagtructure wherequ mayhave diferent processes
> 14 involved in releasinghat material.But it seems that as a first
E 15 approxmation, it's not an unreasonable way start. This, as yu
u 16 know, is based on studies with primates fed soil from a
u 17 CCA-treatment site
q 18 Now, | believe that this also can be used in terms of what we
E 19 think for thedermal upteke valuethat theinformation from ord
I.I.I 20 bioavailability studies are basically areflection of the
m 21 bioaccessabilityln other words, how readilgolubilized is arsenic or
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lead in theGl tract. And thenwhat is solubilized in theGl tract, the
bioaccessable form, then absorbed into the body

That bioaccessabilitfactor is not an unreasonable wiythink
about what to be doinfpr dermal uptake And, in fact, if one thinks
aboutit, one mayhink that the Giract would be a more @gessive
solubilizing medium than the sweat on the surface of the siNaxt
slide.

Now, specifically for dermal uptake, EPA isrecommending 6
percent based on the studfyWester involvingsoluble arsenicln
contrast, the default value in thegxsure -- sorryNot the exosure
factor -- in other ER guidance for arsenicis 3 percent based on the
same studies, lookinign particular at soil.

We believe that thisis areasonable way to start. It's perhaps
conservaitve. These are stdies in which the animals had freshy --
soil was freshy -- arsenc was freshy added b soil. It was phced on
theskin of theanimal. It was occluded. So it was conditions tha
would yield a higher uptake than sol thatmight be agd in the
environment and have opportunity bind to soil.And the use of an
occlusion pdach also would rélect conditions thawould facilitate
uptake.

So we believe that one needs to consider using that 3 percent as
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1 a startingpoint and then thinkingbout how to adjust that for a

2 reduced bioavailability from soil assaconsequence of it ageingin the

3 environment or other factors.

4 For example here, one mig say well, you could applyl6

5 percent bythat 3-percent valueThere maybe other wagto consider

6 this, but we do believe that there needs to be some consideration of
h 7 modification to that 3-percent startimppint. Next slide, please.
E 8 Now, the dislodgeableisreally an important element. I'll get
E 9 into later how our analysis indicated that overall, in terms of oveall
: 10 risk, ingestion of dislodgable arsenic is reallgdrivingparameter or
g 11 driving pathway as far asrisk goes. So in tams of mllecting
a 12 additional information, this is somethintgat'simportant to think
(T 13 about.
> 14 When we started our anadis, we did not have the benefit of Dr
E 15 Aposhiansstudy There was a studgut there from Peoples and
u 16 another from Peoples and Parkdpogs beingfed goound up
u 17 CCA-treated savdust. | will admit fully this studyis old. It does not
q 18 have a lage number of animalsAnd nonetheless, itindicated a
E 19 relative bioavailability which wecalculated ourséves of 47 peacent.
I.I.I 20 We felt comfortable startingff with that number even thoung
m 21 it was based on a limited number of animals because we had also had
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leachingstudies in which blocks of wood of various sszwere
leached under acid conditions, one normal HiGL different periods
of time. And the arsenic that came out under those conditions, which
aresomevhat similar to thestomah part of thegastrointestina tract,
were 17 to 44 pecent. We at least felt we were in theright ballpark.

We now have the studffom Dr. Aposhian with the value ofll
percent for an absolutebioavailability estimate. We believe that, in
order b use hatrisk assessment, we needd® consider whatis the
absolutebioavailability of solublearsenicin water as Dr. Aposhian
presenéd.

Thereareanumbe of estimates out in thefield for tha value.
So we said, well, what if is'reallya hundred percent, then the oral
dislodgeable value mape on the order of 10,11percent.If the
absolutebioavailability of solublearsenicin water in thehamste is
as low as 50 percenthen thatwould increase hatrelative
bioavailability estimate up to 20 pecent. So it kind of gves you a
ballpark estimate of possiblevaluesto conside.

Again, we believe that this could be applied to the dermal
uptakethat there might besomeadjustment to tha 3-percent value.
Next slide.

Now, soil in--sorry. I'm skipping ahead of myself.
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The skin surface area for derat contactwith dislodgeablein
soil and medals is anothe important parameter for theassessment. We
believethat it's important to conside how children comeinto contact;
how their skin surfaces come into contact with the wood surface and
with thesoil; and tha'sit's dso important to conside it in terms of
typical exposure conditions under loegterm eyosure, sagix
months.So it'sin our @asessmeat for thedermal pathway for soil. We
actuallychoose a value that was hhigr than what ER chose bya
factor of about two.

For our dislodgable assessment, we did not consider skin
surface area dter than the hands.Thatssomething thatwe are
rethinking. I think tha it still is reasonableto conside that that's
going to belimited primaily to thehands, gven tha itis aflat
surface hatkids are comdcting; butthatwe might wantto consder
other bodypart contacts with areduced frequen®nd I'll get into
someassumptions ato how wemight beable to address thd. Next
slide.

Soil Ingestion Rates.There is some debate about soil @sgion
rates in the literaturel think we know that everfew years Dr
Calabrese looks at his data afdifent wayand we have slilgtly

different distributions.
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1 What weve done has been to look at his studidsd we think

2 that his estimate for soil ingestion rae, where heuseswhat's called

3 his best tracer methodolggis a good approachHe looks at a number

4 of differenttracers and selcts tracers hathave the lowestfood

5 contribution to bodyurden.So you dont have problems with

6 signal-to-noise ratiosHe also looks for consisten@mongtracers,
h 7 and hen choselie median value of, Ibelieve, it was four tacers.
E 8 Soinanswer to an earlier question, there are a number of
E 9 tracers that are involved in his best tracer estimate; but ghveya
: 10 fairly consistent numbeand theyre the ones that are bestin terms of
g 11 havingrelativelylow-food contributions which can reallyive very
a 12 uncertain estimates.
(T 13 We chose the results from his Anaconda stutlyn sorry We
> 14 chosetheresults from theAmhurst study Theresults from the
E 15 Anaconda studwre actuallysomewhat lower than the values here
u 16 where we wonder whether it mdnave to deal with issues ragling
u 17 particle sizeof thesoil tha was measured for theingestions studis,
q 18 that it maybe importantto look at tracers levels in smaller particle
E 19 sizethatadhere o kids'shands.And if your tracers varyas a funciton
I.I.I 20 of particle size that canintroduce someuncertainty into your
m 21 assessment.
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Anyway, his maian valueis the50th pecentile child is 36
milligrams. We believethat'sareasonable central tendency estimate.
And thenthe95th pecentile value -- and this is aeraged over ages
two to six-- which are the ags that we looked at in the risk
assessmentlt'sa hundred milligams per day

Now, there are someestimates tha are higher values as high as
400 milligrams. That is based on a brief stugeriod, and we feel
thatis notrepresentative of usual intakes especiidifpu're looking
at exposures averagd over several monthNext slide.

Now, as Wette Lowneydescrbed, he hand-tansfer eficiency
is areallyimportant parameter to considekAnd she provided a lot of
insight as to whythis methodolog gives results that we believe are
consistentin wha's measured in thereal world. I'll get into this lder,
butto address some of the questions that have been asked here about
what'stheappropriaeloading to beusingfor soils.

We did use the Roels studwhatsan appropriate soil ingstion
rateto beusingin this analysis. Thosearethetwo key parameters.

We did do a sensitivityanalysis to understand had we chosen --
impacton our hand4tansfer eficiency And there are vales that
could increase e hand-tansfer eficiencybyseveraifold. There are

values that could decrease it bgveral-fold.So we believe that what
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1 we haveis areasonable estimate of ahigh-end vdue, and I'll get into

2 someof thedetails on thd later.

3 As far as the hand-loadingfudies, yu know the Roels studies,

4 | do agee are surprisinly high. Nonetheless, think, that from the

5 studies thatare outthere, it's clear hatwhats on the hands for sdi

6 tends to be higer than whas on the other parts of the body
h 7 Wethoudht that the Roels studlyad an advantagin that it was
E 8 kids doingwhatever theylo and just measurintghem at the end of the
E 9 dayrather than lookin@t specific activitypatterns.But one could
: 10 certainlyconsider other parameters; anawll see that we did look at
g 11 that to somedegreein our seasitivity analysis, which is both in the
a 12 comments that| have as wdlas he risk assessentitself. The nex
(T 13 slide, please.
> 14 Another keypointis exosure frequencyHow manydays per
E 15 year does a chid comeinto contactwith a play structure, for how bng
u 16 does that contact occuAnd we used data in which it was from the
u 17 Exposure Rctors Handbook in which there are estimates of how often
q 18 kids go to parks, how londids spend at parks.
E 19 There are also estimates in thef»se Ractors Handbook for
I.I.I 20 how longkids ae outsideat their residence. There's even estimates
m 21 for adultswhen hey're outside attheir residence, how mch of the
=
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time arethey mowingthegrass and doingactivities tha wouldnt
bringthem into contact with decks.

So theres a fair amount of literature out there e@ding
exposurefrequency. Unfortundaely, somdimes you get adult daa
from one studyr park data from another studyheyre not all
necessarilyfrom the same studySometimes the'ye a one-dayecall
diary. Sometimes the'ye yearlyrecall estimatesSo theres a number
of elementsto consder.

When we did this, we concluded that 130-dgyer-year was not
an unreasonable central tendency estimate; but tha wedid nead to
conside someadjustment for exposuretime. And thereason is thd
when we think about hand-transferfiegfiency, which is reallyone of
the critical factors in lookin@gt dislodgable, thas based on soil
ingestion.

And from what we can tell, soil ingestion occurs over awhole
day. Andthereasonsaythisis based on studies from.DZalabrese.
If youlook at how much soil a child irgts that is from outdoor soil
versus how much is from house dust that contains sémld you can
do that because there are tracers in house dust thfa&trdiiom some of
the outside tracersAnd so it allows pu to estimate how much soil is

ingested insideas soil, how mut represents soil thd is tracked into
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the house thatis imgpted inside as house dusand it's about a 50-50
split, which saysto methat it's reasonable to estimate that that
process ges on over the course of a day

Since hatprocess ges on overltie course of adayf achidis
ingestingdislodgeable arsenic over 3 hours, then we need to have
someadjustment for thefact that we'reusingasoil ingestion rae
that'sover a 12-hour dayand in that case,ou will need a adjustment
of one-forth.

Sointhis example here,'m assumingif you're at a plaground
one hour a dayor 365 dag a year, thatsequivalent to 30 dagjof
exposure.Because if pu were ingstingsoil for onlyone hour a day
and not at all for other hours of the ddlyat would reduce the soil
ingestion bya factor of over 10Next slide, please.

Now, the soil adherence factor is another important parameter
for several reasons; andhink it's important to consider it on several
levels. EPA is proposinga value of 1.45 as central tenderfoy arms,
hands, and leg This is based on studies involvipgottingsoil,
involving volunteers in which people place their hands on potting
soil, and the loadingon hands were measured.

We believe that one reallgeeds to think about the adherence

factorinterms of bodyparts. And the adherence factor does vary
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accordingto different bodyparts. We actuallycame up with an
alternate value for Roels, which was hgher than the one preserd by
Yvette Lowney, of 1.1. Wewent back to the orignal data and
reanalyed it for different ag@ groups and reaveragl it.

But overall, we wound up usinipr soil a weidnted averag of
.34 milligrams per centimeter squared assumtiingt other parts had
.24 milligrams of soil per centimeter squarefnd | believe that a
similar adjustment could beconsideaed for thedislodgeable arsenic. |
guess ldont have a slide for that.

Here you can see we have aratio of about 5to 1 for hand to
other bodyparts.l dont know -- we dont know what the reason for
thatis. Presumably, itis thda thereis just less ontact with those
other bodyparts than the handd.his maybe a wayf addressinghe
dislodgeable dermal contactOne could either think about reducing
the contact frequencgf other bodyparts versus the hands, or one
could think about using different dislodgable fraction on other
bodyparts versus the hands and assuntimat what yu're lookingat
there isa reflection of differencesm contactfrequency So I think
thatthe saneconceptneeds® be considered withrespecto
dislodgeable and dermal uptaké&ext slide.

Probailistic analysis, aMonteCarlo Assessmant, ia certainly
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somethingthatis a verymportant methodologfor lookingat
variability and uncertainty and risk assessments. Itis certainly a
method that we/e used in a number of risk assessmertd.sayit's
primarilyused in situations where we understand the variabditg
parameters and we have agd sense of distributiondn other words,
parameters which dier amongndividuals, such as bodyeight or
soil ingestion rae.

It'salso important if one does an Monte Carlo simulation not to
bemixing up vaiability which variesamongindividuals versus
uncertainty The lack of true knowledgwhich, Ithink, is one
concern lhave with lumpingvarious data sets for lookinat loading
of arsenic on hands or loadirod arsenic on surfacestou're looking
at acombination of variability and uncrtainty. And then you wind up
with an output thdais very difficult to interpret.

One can look at availabilitgnd uncertaintyn Monte Carlo
assessments, and we'done thatBut you need to distingish them.
You need to look at variabilitgnd then one can l@&yan uncertainty
assessment on that.

Given that our assessment indicated that the most important
parameter is really dislodgeable arsenic and ingestion and tha some

of the keyparaneters there are handransfer eficiencyand exposure
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frequencyabout which there is a fair amount of uncertairtghink at
this pointits hard to developaod distribution estimates for those
parameters; andthink it would be verydifficult to perform a Monte
Carlo simulaion with thedatawe have.

What we did to address this, which hopefuWyll address some
of the questions that had been raised earlier about the inputs into the
hand transfer dfcient, for example. We started of by looking at
dislodgeable arsenic and irgtion. And we looked at alternate
parameters.

So for example, the hand-tansfer eficiencyassuned 36
milligrams soil ingstion. Welooked at what would be the impact if
we choose 100 milligpams soil ingstion. Wecompared our
parameters with both 5th pecentile values and 95th pecentile values,
and we looked at our RME parameter in particul@ur aim here was
really to assess wheher we could say with someconfidence that our
RME value did represent a higend value.

And wha welearned was tha oftentimes our RME vdue was
very similar to a95th pecentile value parameter such as hand-transfer
efficiency Wedid calculate thatyou could have used a vak as nuch
as fourfold hidger. But overall, our RME values on averagvere a

factor of two or abit less vesus a95th pecentile value.
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And we felt that since what weg lookingfor here is an overall
reasonablyhigh-end e)osure but not somethingat'simplausible,
we dont wantto use a marmum for each value so that we wind up
concatenating maximums and minimums ad comeup with an
improbable estimate at the enWe felt that overall this confirmed
our RME value beingepresentative of a higend eXosure.Next
slide.

Now, the expposure-point concentration for disloegble and soil
metals is obviouslgritical. And it's particularlycritical, I think, for
the dislodgable.l think we know prettywell how to collect soil data.
| think it's important that when we collect soil daathat it be
represendtive of the soi thatchildren are eposed b.

And if we're lookingat data around the foot of a deck or play
structure, we needdconsder the whole areathata chid might being
exposed . It'smore conplicated withrespecto dislodgeable.

Now, EPA recommends ushg a mean vale for cancer and a
maximum value for noncanceWewould recommend 95 percent over
confidence limit on themean for both. That this is rally appropriae
for the kind of subchronic, sagix-year eosures that weé looking
at.

Now, as far as how one measures dislodgeable metals, there's a
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1 number of studies that are out therféor our assessment, we relied on
2 the SCS studybecause we felt that it had a methodoydbat was well
3 described.Wefeltitreasonablyxonservative.People were rubbing
4 their hands 10 times on the wood surfadeconsidered a number of
5 different types of wood treatments.
6 And I should saythat of the wood treatments that it used only
h 7 one was aruly seakd sanplewith polyurethane. And that'san
E 8 important point for consideration ke Panel.
E 9 I've been guilty of this myself. When we say sealant, | think it's
: 10 important tha it really bean impervious mderial that prevents water
g 11 from goingin and it prevents arsenic or metals from going out. There
a 12 are products on the market which are called stain sealed that are not
(T 13 true sealantsThere are products called bhteners, stainsThese are
> 14 not true sealantsWhen we think about sealants,st‘mportant that it
- . ,
: 15 reallybe preciselyefined.
u 16 Another factor to consider with respect to dislodgeable metals,
u 17 which we did not consider in our assessment, is the role imfgag
q 18 And what this refers to is thathefact that over timetherelease of
E 19 dislodgeable metals diminishes with these samples to levels perhaps
I.I.I 20 on the level of 20 percenbf whatisthere atpresent
m 21 The SCS studglid demonstrate the wipe sample@nly one of
=
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1 thesamples in theSCS studybytheway, was aged. In fact, most of

2 the studies out there, mamy them did notinvolve agd wood did

3 show the impact of a@ng. The hand wipes interestingjd not

4 becausetlieywere wipingthe botom of the surface wth their hands

5 which includes woods that hasiad an opportunityo truly age.

6 | think that the plaground studyis going to be veryimportant
h 7 here, that gtting a sense of what'reallyout on the surface of those
E 8 playgrounds that have been outin the real words ifieiént parts of
E 9 theU.S. ove timeis importat.
: 10 The SCS agingstudythat we looked at waslBrida agd. But |
g 11 think it's important to consider other parts of the counthnd |
a 12 would, also, reallyecommend that there be some consideratiomeg
(T 13 to doingconcomitant hand-loading studies at thesametime.
> 14 Now, | realize you're not gopingto send 10 volunteers to 25
E 15 playgrounds and have them wipirtgeir hands on woods all over the
u 16 U.S., butthat it maype possible to either consider a subset of those
u 17 playstructures or b even bke partof those stuctures backd a
q 18 laboratoryso that one can look at hand-loadiimgsome reproducible
E 19 and reliable manner
I.I.I 20 | think tha in general, dry wipes are going to bemoredirectly
m 21 relevant than wet wipes or we loadings. Thereason is tha thewood
=
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doestendto drputthe handl think that if there is consideration
given to usingdata from either wet hands or wet wipes thatyeed

to considea that this is not @ingto besomehingthat occurs a

hundred percent of timeThat at the veryeast there needs to be some
weighting of wet versus drysamples. Next slide.

As far as soil goes, again, as| mentioned earlier, it's important
to look at exposure unit.Not just whatsaround the base of a
structure, butwhatrepresenthe area® which children are eposed.
This is how we look at lead risk assessmeniikis is how we do risk
assessments at superfund sit®¢e look at the eposure unit.

The gound coveris an importantissue as to particularly
consideringthat gound cover maye changd over time and that may
be awayto reduce egosure.Butitis difficult to assess and quantify
exposures of wood chipsWedont have anywood-chip ingstion
studies. We saw hatthere's evenire chips thatare used, and we
dont have tire-chip ingstion studies.

But | think tha at least onecould then sievethosesamples to a
particle sizthat we know adheres childresnhand, and that one could
use sieve samples and, as a first appmoation, consider some of the
sanehand-to-mouth trasfer activities usal for dislodgeable as away

to address thesieved samples. Next slide.
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The lastthree issuegust want to touch onHow do you
combinemultipleexposurepathways and routes? | think one
important thingto consider is we dohivant to be double counting
So if thechild is doingoneactivity, say, on aplay strudure, it may
reducetheir contact with soil. Or thetimethat they're at the
playground, its important to consider théne also notin their back
yard.

Inhalation eyposure, lagree, is not likelyto be importantWe
actually did in ourrisk @asessmeit asoil ecosion modéand estimated
particulate levels of arsenicAnd usingEPA's cancer slope factor for
inhaled arsenic, we still comeup with, & present at least, it indicates
greater potency thantheingested form of arsenic. Therisks ae still
verylow as far as inhaled soil particles containi@gGA-treated
materials. Next slide.

What is theeffectiveness of mating materials in reducing
leachingof metals?l think, first of all, theres an issue as to the
necessityof it based on theresults of therisk assessmet. In any
case, lthink the resutsto date are nconclusive. There are somdata
from CPSC thatdid notshow an impact. Theres datthatsaythatif
you put polyrethane, at leastin the short ternoudo see a reduction

inrelease.So |l think thatthisisan area where fuhter researchsi
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needed.

| think one ako needsd consder how wel these seants
performin the outside worldThat polyrethane treatmentis
somethingthat, if you did treat pyur deck that waywould require
constant renewallt'snot a treatment thaaimade for outdoor
treatment.

And then conclusions. Just to get back to our risk assessment,
we believe that this was a conservative risk assessment on a number of
levels.

First of all, Ididn't take into account angeduction in eposure
forrelease of dislodgable over timeWe choose bioavailabilitpf
about 50 percent for disloggble, whereas it now appears it could be
between 10 and 20 pecent. And then wedid do asensitivity analysis
where we looked at alternate assumptions to see if that would have a
major impact comparing alternate assumptions, both 5th peentile
and 95th pecentile with thevaluesthat weusel. And webelievethat
we are lookingat a hidhi-end exosure hereThank you verymuch.

DR. ROBERTS: Thank you. Are there anyjuestions for Dr
Beck reqrding her presentation? see severalDr. Mushak, then Dr
Bates.

DR. MUSHAK: Two quick questions, Barbara.
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The soil bioavailabilityfactor for the CCA sitequ take at 16.3,
which is an adjustment downwards from the Roberts 26u cant
really saywhether thatadjustment or the difference $§ due b the CCA
residue or whether ig'due to soil tpe. | mean it could just as well be
that that particular soil that had that CCA residue happened to show a
lower BA. So what yu would have to do is look at the same CCA
residuein two different soil types a avery minimum.

DR. BECK: | agree that one soil sampleisnotideal, and |
would certainly like to see additiond data. Thisis wha wedid asour
firstapproXxmation. But | agree that it would be useful to have
additional soil samples, idealfyom under a deck.

DR. MUSHAK: Right. Could you comment on the potential
mobility of dust under plaground equipment as a function of arid,ity
thatis to saydust generated at a plaground, sayin the desert
southwest versus a pretiyet area?

DR. BECK: Intermsof what you might get in airborne?

DR. MUSHAK: Childreninhaling say, airborne chromium as
much as arseru.

DR. BECK: You know thats something- | could go back.In
the model that we use, tha#d factorin it for percentrgpund cover

and is directlyproportional to the ebent of gound covering And so
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what Ican do is g back and look at that and see what perceaougd
cover was used in the modellf you up the gound coveyof course, it
will increase it.

Now, our inhalation risks -- tont have them hereBut they
were a percent or so of our iagtion and dermal risksSo it would
have to be completelgrid in order to have anlgingthat Ithink would
be aconcernButl can cerainly go back and dofat calculation.

DR. MUSHAK: And a final question would beCould you
comment on the dference that, saylohn Kissel sees with the defunct
copper smelter of Aarko's in Ruston versus where Ed isigg with
all of his soil studiesdt seems to me, ifqu dont like Ed's soil
ingestion choice, just wat ayear or two and héll have somehingelse.

DR. BECK: Although heskind of honingin around 30, think,
for the Amhurst datal think one thingo considerwe looked at soil
arsenic ingstion at AnacondaAnd we used Ed'Anaconda-specific
soil ingestion raes, and weusel theanimal bioavailability studies,
and we did a Monte Carlo model in that case.

What we found -- whengu're lookingat urine, there' two
thingsyou need to conside¥ou're lookingat a combination of
bioavailabilityand the combination of soil iregtion. And we did find

at Anacondathat we had to either up $liky the bioavailability
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estimate or up thesoil ingestion estimate for theurinearsenic to
match what we calculate the kids should see.

| think it's possible that the Anaconda data -- and, actyally
Terry Bower at Gradient is thereal expertin this -- may besomevhat
of an underestimate and may a reflection of particle sizaNethink
that theAmhurst ddadeals with paticle sizebetter.

DR. ROBERTS: Dr. Bates, then Dr. Kosnett, then Dr. Kissel.

DR. BATES: Michael Bates. In determining afigurefor the
bioavailability of arsenic by general uptake, you recommend
multiplying a dermal figire, whether its 3 percent or 6.4 percentoy
suggest 3 percent, byhe relative bioavailabilityrom ingestion. |
was wonderingf that could potentiallynvolve sort of counting
somethingpotentiallytwice because the soil will be retarditiye
absorption of arsenic.

DR. BECK: Well, actually I think you'reright. And | put these
together. And Ithink what one needs to do is aratio of think we
have someestimate of what wethink fresh soil ord absorption is.
And let's sgy that's 60 pacent. So Ithink going forward, | might
considea someahingmorealongthelinesof 16 pecentis to 60 pecent
as X percentsto say3 percent

So lagree with you. | think -- the more thought about it, |
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think there midit be some double-counting think if you were to do
that, if you wereto say that thebioavailability of puresoil arsenic,
you just add arsenate andvg it to the animals, i$'about 60 percent.
And I think Susa Griffin has someevidencethat that may bewhat

you would se. That would inaease our demal estimates byafactor
of 1.5. So Ithink it's perhaps worth lookingt.

DR. ROBERTS: Dr. Kosnett.

DR. KOSNETT I just have a couple of quick questions.

What empiric data didqu use to come up with the adherence
factors?I notice that pyu weighted, you know thingsbythe hands
and the whole bodand what haveqgu. But what was the undering
empiric data set thatou used?

DR. BECK: Werelied on thedatathat are presented in the
Exposure Rctors HandbookOur hand-loadingve took from Roels,
but the other date isin the prsure Rctors Handbook, much of
which is derived from studies of DKissel and his coworkers that
have looked at loadingon different bodyparts under diferent
activity conditions.

DR. KOSNETT: So your approach used Roels's and Kissel's
data.

DR. BECK: Yes.
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1 DR. KOSNETT. And you have presented areally
2 comprehensive look at a lot of these issuBsit | noticed one -- well,
3 at least onethingthat | would likeyou to momment on thd wasnt
4 mentioned.And that is the direct mouth contact with hef material
5 like wood chips, what haveoy. What is your response to that as a
6 potential route of egosure?
h 7 DR. BECK: Well, I think that one could consider wood chips.
E 8 But I think what Iwould do is Iwould sieve those sampleé.nd then
E 9 I'd say when kinds come into contact with wood chips, weagting
: 10 to adhere to their hands would be the small particle sizt a whole
g 11 chip but finelyground material thas'released from those wood chips.
a 12 | dont think we have the data now to answer whatu'g get. But |
(T 13 think wha | would recommend is paticle-sizesieving and usingthat
> 14 data.
- : .
: 15 DR. KOSNETT Do youthink a child, as someone sgasted
u 16 earlier, might pick up a wood chip and put it directily their mouth?
u 17 Should ERA consider that?
q 18 DR. BECK: Oh, do you mean like an actual chip?
E 19 DR. KOSNETT. Yeah, should that be considered a potential
I.I.I 20 route of exposure?l hadnt noted that.
m 21 DR. BECK: I think it would be an infrequent occurrenck.
=
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think if you were to look at it, thoug you would need to -- now
you're talkingabout bioavailabilityof a lage particle.Welooked at
bioavailabilityof sawdust-tpe material or what & looked at was
this dislodgable material.

| think if you wanted to look at somethindike that, before gu
would do it, Iwould recommend that there be some consideration
given to thefact that it's alarge material and someof it is goingto
pass throug without beingabsorbed. think that Iwould recommend
someactual dataon bioavailability of large particles if that was
something to consder as well as areduced frequenoy uptake.

| mean, t kind of fallsinto the pica chid category where t's an
infrequent occurrenceWedontreally-- with pica, we dont'really
have good data on how to estimate i¥Wetend to estimate it
guditatively. At leastin this case, | would conside frequency; and |
would want to conside bioavailability.

DR. KOSNETT Okay. And, finally, when yu did the risk
assessmeit -- | just maybe heard incorrectly. | want to m&e sure--
you sad that you usal 50 pecent asthebioavailability for the
dislodged material.Or did you use the 16 percent thady sugyested
inthe begnning?

DR. BECK: Dislodgeable, actuallyit was 47 percentAnd
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then soil, we used 16 percent.

DR. KOSNETT: Thank you.

DR. ROBERTS: Dr. Kissel.

DR. KISSEL John Kissel.If l understood gu correctly you're
ratchetingdown the hand to mouth at the quarter of the ttaythe
three hours that the kid is at the ptapund.

DR. BECK: Right.

DR. KISSEL: Which means that you assume that when the kid
leaves the plaground his hands are clean; and if so, Why

DR. BECK: | assume that because we know that when kids eat
soil that when theye inside theyre eatingsoil thatsfrom the house
dust and theye not eatingsoil from the outside dustAnd thats
based on the Calabrese studieslont know whether its a function of
hand washingr loadingand removal, but is'based on the assumption
that soil ingestion occurs over the whole day\nd when yu're eating
outside soil, its outside.And when yu're eatingdust, its inside.

DR. KISSEL: I think that all you can conclude from the
Calabrese work, fiyou accepit, isthatsome portion of the suff
comes from dust ad somecomes from soil but wha thoseingestions
occuris completelyndisclosed byhat work. And if you're going to

assumethat youredown to 20 or 40 squa centimeters aday of hand,
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thatis, that pu're harvestingrom, then, in fact, the hand could be
loaded up and mantain that load until thekid goesto bed or &ter the
kid goes to bed.He could have it the ndxday. Unless theres'a
washingevent, there's no reason to béievethat thehand has gotten
clean.And so the kid could, five hours after he has been at the
playground, be eatinglayground dirt of of one of his fingrs --

DR. BECK: Right.

DR. KISSEL: --if it wasn't otherwise removed. | think that |
have a problem with that assumption.

DR. BECK: Okay.

DR. KISSEL | would cutyu some slack on another one, which
nobodyelse has broumt up, which is all of these dermal absorption
numbers are 24-hour numberAnd if you're going to deal with one
thingon atimebasis, then you oudht to deal with othe thingson a
timebasis. And thereis no real reason to asumethat -- well, there
should be some temporal distribution of sttah skin as opposed to
just assume that evettyingis on for exactly24 hours.

DR. BECK: Right. I think tha when you interpret the
Calabrese studythere must besomewashingevent that's going on,
otherwise Idont think you'd see this difference in soil ingstion as

part of house dust versustexior soil. But | agree that it midpt be
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somethingthat you want to look at in some more detail.

DR. ROBERTS: Dr. Smith.

DR. SMITH. Andrew Smith.Two questions.One is a previous
speaker -- think it was from the Environmental &vking Group --
characerized the SCSdataas beng overly represendtive of wood
products that had either been treated with a sealant or had been
treated with somesort of wder repellent in thefactor. And you
mentioned that onlpne of the products had been treated with a stain
sealant, | assume post- tratment.

Can you just clarifyfor us of the products that are inthe SCS
datasetto whatextent have heybeen teatd ether pre he facoryor
at somepoint with arepellant versus posttratment with aseal ant.

DR. BECK: Only one of the SCS samples had atrue seal ant.

The waythat the studworked is that SCS went out and bdudghe

wood and then treated itthemselvesept for one sampleAnd only

one of he treatments theyused was artie seaant, and hatwas
polyurethane.The others are brigteners and stains, and those are not
seahnts.

There was one factorgpplied water repellant that was used
which turns out actuallhad the higpest dislodg@able arsenic of all

thesamples. So it's not orrect that they were all sealed. Onlyone
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1 samplewas trulysealed.
2 And then what | did in my risk assessment was to present the
3 data that was on the slide there which was from CCA-treated wood.
4 No treatment post-purtiase. And thenin therisk assessmant, it was
5 the CCA-treated which had a wagr repelant applied atthe factbory, a
6 type of water repellantlt'sa pressure fye, so yu wouldnt be able
h 7 to applyit yoursdf.
E 8 DR. SMITH: Andldontrecall seeinghe CS datain our
E 9 packets.Do we have that studgvailable to us that wouldige all the
: 10 details, both on the studyself and also in terms of the wood products
g 11 and whattheywere?
a 12 DR. BECK: That data wasiyen to ERA. And | know wefe
(T 13 trying-- do we have it?
> 14 DR. SMITH: Isthat something we can get within the next 24
E 15 hours so that we can have a chance to look at it duthiege
u 16 deliberations?
u 17 VOICE: I'mtryingto get it for you in the nexhour.
q 18 DR. SMITH: That would be geat. One last question.
E 19 You cane to a conclsion thatyou felt the seaantdatawas
I.I.I 20 inconclusive, and, therefore, notto be recommended as dewlitng
m 21 the arsenicissuel.think, as ypu're aware, the last timelboked at the
=
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1 web pags, a number of the manufactures actuadgommend that
2 their wood products be sealed or treated with a sealant epezmyor
3 two. Can you comment asto whythey're making that recommendation
4 because presumablys doingsome benefitto the wood to protect it
5 from ageingand weaher and etetera.
6 DR. BECK: My understandingand lhope that'im -- certainly
h 7 one of mycolleagies in the industrgan add to thislt'smore for
E 8 aeshetic purposes.Some of whatthey're recommending stains and
E 9 brighteners, sohat'snoteven seantsand hat'sfor aeshetic
: 10 purposes.Sometimes it for water repellencgo you dont get the
g 11 water. It'sgoingto reduce cracking. So it's morefor aesthetics and
a 12 function rather than dislodgpable arsenic.
(T 13 DR. SMITH: Do you know if the industrjnas anyinformation
> 14 related to theeffectiveness of salants or any sort of treatment in
=l : .
: 15 reducingthe crackingfthe wood?
u 16 DR. BECK: You'd have to ask one of the members of the
u 17 industry I mean, tomorrowl believe we have some time for one of
q 18 themembers spaking so thd'ssomehingthat they can speak to.
E 19 DR. ROBERTS: Barbara, | just have avery quick question as a
I.I.I 20 follow-up on an earlier question from DMushak about the inhalation
m 21 exposure usedThe model, yu mention that it factors in vegative
=
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cover

DR. BECK: Right.

DR. ROBERTS: Isit the PEF model?

DR. BECK: Yeah, its one of the standard BRerosion models.

DR. ROBERTS: I think that that -- just as abrief comment. |
think that that model, unles®ow used a version of it that'
specificallyfor disturbed soils, is for undisturbed soAnd I think
thatin a plaground situation that would certainbpalify as disturbed
soils. So you might want to take a look at the inhalation model and be
sure that it covers the kind of situationly might see with kids
runningaround and kickingip dust in plaground.

DR. BECK: Sure. That's straight forward.

DR. ROBERTS: Dr. Mushak.

DR. MUSHAK: Yeah, one question about the chips versus
intactstructural pieces.l think one of he concernsdthatas a
function of overall volume that the amounts of disl@aédles in
surface areas wi these chps is much higher. So thatl think wefre
not concerned so mudt that achild may swdlow a chip, which I think
mayhave more to do with obstructed airwsathan perhaps
bioavailability; but Ithink it's aconcern tha children, ove thecourse

of a daywould just keep slurpingn these wood-chip surfaces and
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therebyrelease and inggt bydirect oral contact a horrendous amount
of dislodgeables conmpared b, say an intactsurface.Theres a low
surface b volume rato.

DR. BECK: Are you saynglike licking a wood surface?

DR. MUSHAK: No. Sticking a chip -- a child sticking chip in
his mouth, tossingt away, et cetera, et ceter&.ou know you can gt
alot of exposurebytheinadvertent contact with somehingthat is not
swalowed.

You will recall that Bbb Bornsheins studies with the
intermountain west lead inferential anais of blood lead versus
exposures.That properties that had a lot of nonbiodadable
cigarette filters, those kids had much thigr blood leads than those
soilsthat didnt have discarded cagette butts.And one logcal
explanation of thatis that these kids just@ground slurpingn the
ends of these cigarette filters. So it could beamedium for transfer
rather than a direct Gdbsorption from a wood chip.

DR. BECK: Are you talkingabout mulch, or areogu talking
about a chip of wood comingff?

DR. MUSHAK: Well, mulch, as well as a chip comingf. |
think thesameprinciple applies. That when you get less or whe you

get a surface areatvolume rato that's much higher than an ntact
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four-by-four beam, saythen Ithink the potential for an enhanced rate
of release per oradctivity ismuch higher.

DR. BECK: You know what lthink might be useful -- and |
think that bhn Kissels comment earlier was vergsightful -- is that
it might be useful to run throdgsome calculations for that or to run
through somecalculations, sg, with EWG assessmeant and sy what
kind of urine arsenic wouldou be eyectingif these events were
occurring And there are anumber of urine arsenic studies out there
with children. So it might beworthwhile, at least, seeingwhat you're
seenginthe realworld.

DR. ROBERTS: Thank you verymuch, Dt Beck, for your
presentation and answerimgl of our questions.

We've had some tremendous discussion this afternoon and
opportunityto get a lot of geat information.Unfortunately the
ability for thebrain to sustan activity is finite. | think tha oneof the
thingswe need to think about is perhaps wrappupthe public
comment session for todand begnningagain in the morning

So we have four people listed as public commentddsnow
onewho ha ashort presentation will not beherein themorningand
has requested the opportunttygo ahead and make their comments

now. And I think we need hear what that person has ta say
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1 Let mejust ask very quickly if any of theother listed public
2 commentors or people that want to make public comments would not
3 beable to do so if wedid this first thingin themorning Hearing no
4 one, thenles go ahead and ebend our public comment period long
5 enoud to hear from Bl Walsh from the Healthyuilding Network.
6 IsBill Walsh here?Great. Would you introduce purselfto the
h 7 Panel, please.
E 8 MR. WALSH: My nameis Bill Walsh, and work with an
E 9 organization called the HealthBuilding Network. And | appreciate
: 10 you allowing meto go todaybecause tould notbe back bmorrow
g 11 morning.
a 12 I'm not asdentist, so Yu can imaginehow riveting this day has
(T 13 been for me.l bringthe perspective, howeveof parents and
> 14 consumers who will be lookingt the bottom lines or még the
E 15 headlines of gur deliberations; anddsk you to bear with me on that.
u 16 Inthis particular case, think it's veryrelevantbecause, for
u 17 more than a decadehe EPA has chosendaallow the treated-wood
q 18 industryto self-reaqilate on this issueAnd, therefore, gpur findings
E 19 will be primarilycommunicated to the public ke manufacturers
I.I.I 20 and retailers who sell this product.
m 21 And there isa patern in pracice of corpora¢ conmunications,
=
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a good bodyof record, that think as scientistsgu should be aware
of and you should understand how the aveegerson will receive the
information thatyou're recevingtoday And with that, if we could go
to thenext slide.

I'll briefly talk about three basic wayhat the public receives
information from the treated-wood industapout arsenic-treated
wood. And then theres the Consumer Safetpformation Progam as
kind of an asde. Next slide.

If you goto the American Wod Preserversistitute Fequently
Asked Questions section of their web site, the question poseldis:
contact health risks for children, and the unequivocal answer is no.

But what | really want to turn your atention to is thevery
bottom two lines of theslideand in your packet which says, "An
extensive 1990 report bghe CPSC found that CCA-preserved wood is
an appropriate material for plgyounds.” This was in a briefinghat
the AWPImadeto theCPSC arlier this year in August. Next slide.

What the CPSC did saiy 1990, if you look at that studythere
isno finding There is no sugestion that the wood is appropriate
material for plagrounds.Theres a verysmall analgis mostlyof
wood that had been preservedwiiat is called asealant,"the

distinctions that DrBeck drew
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1 However what the eecutive summaryfthat memorandum did
2 saywas hatthissuggests a posshle hazard might be crea¢d when
3 playground equipmentis built with unfinished pressure-treated wood
4 from retail sourcesAnd take a look at plagrounds and decks and
5 look at the finished nature of thos&.enerally we're talkingabout
6 unfinished wood.
h 7 That study also issued four recommendations for more warnings
E 8 and safetyneasures and studies of the raw wo&m. once agin,
E 9 that's far differentfrom the assurancehat's being given consurers on
: 10 the web sie of the manufactures. Next slide, please.
g 11 There§ also conmunication via directcommunication in the
a 12 news mediaWe have public relations firms here tod#yat are
(T 13 representinghe treated-wood industryAnd here$a quote from, |
> 14 believe, litigation under oath that was reported iloFda papers in
E 15 April of this year, from an industryexecutive.
u 16 "Arsenicis a higly toxic, poisonous, and deadsubstance.
u 17 Womanized (ph) pressure-treated woods does not contain arsenic.
q 18 Instead, womanied pressure-treated wood contains a preservative
E 19 formulate byHickson womanied in wood preservative."”
I.I.I 20 Thisiswhat weread in the papers. Next slide, please.
m 21 Theres more direct communication to consumers via
=
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1 advertising These are quoteslhe capital letters are theirs, not
2 mine.
3 "CCA-treated wood is not haedous, no more acutelyxic to
4 humans than ordinaryable salt.Use it for playgrounds. Water from
5 animal troudis made with CCA-treated wood met human drinking
6 water standards."
h 7 Next slide.
E 8 These are staements tha are contained on this multiolored
E 9 document entitled at thehead, "CCA Facts.” Thenext two pictures,
: 10 verywell laid out. And if you look closelyyou can see that néxo
g 11 the picture of the plaground it sag, "Use it for playgrounds.”" Next
a 12 to the picture of the picnic bench it ssyCCA-treated wood is not
(T 13 hazardous."
> 14 So thisis some of the direct communication about the issues we
E 15 arediscussingtoday that ordinay consume and paents ae getting
u 16 from the manufactures. Next slide, please.
u 17 Same company, Osmose. Thisis an example of aconsumer
q 18 safetyinformation sheetl didn't take the color outThere is no
E 19 color. It'snot lad out. Thetitleis not entered. And you can see for
I.I.I 20 yourself, that its much less appealingor does it sagnything about
m 21 facts atthe top of the statement. Again, quitea mixed messag for
=
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consumers and parentslext slide.

This is aa e-mail communication tha we have from avery
reputable plaground manufacturer named Kompawe're moving
now from the manufacturers to the retail communications about the
hazards of pressure-treated wood.

The top statement say"CCA-treated wood isrecommended by
the Consumer Product Safe@ommission CCA-treated wood for
preservative, wooden decks, et ceterdhe nex statement is quite
mind bogyling. "But thereis no sc¢entific or anecdotal evidence of
health problems from CCA contact to the users of this products or to
the workers who manufacture and install them over probxhgeriods
of time."”

This was written to a parentinquirireoout anyisks
associated with CCA-treated wood in ptapund equipmentNext
slide please.

Atthe Home Depot, another CCA fact sheet which contains the
following language, "EPA approved."Second paramph, "After years
of extensive examination of wood preservatives, theARBetermined
that properlyused CCA-treated products, includi@gC A-pressure
treated wood, are relativelyarmless to humans, animals and the

environment.EPA requires no sealers be applied to
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CCA-pressure-treated wood for either interior otentor application.
However, See protection.”

Which goesto Dr. Smiths point alittle earlier that protection is
for protectingthe integity of the wood aginst warpingand splitting
Next slide.

This is the full fact sheetlf you just look at the headers, they
read as follows:

"Facts: EPA approved; Advantags; Applications and Uses;
Standards and Approvals; Durabiljtyrotection."The impact of this
is far different from anykind of warningor caution to the ordinary
user

Next slide, please.

On awallin aHomeDepotin Michigan earlier this month, a
citizen sngped this pidure. "CCA-treated lumber is sde,” is wha
you can see.

The first quote saythe following, quote:

"Based on our evaluation, Bfhas no risk concerns to public
health, even children, from the use of pressure-treated wto8§.
Environmental Protection Agency.” Then various othe authorities
are quoted on this documenthe final quote, Safe and effective for

over 60 yars."



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

10

11

12

13

14

15

16

17

18

19

20

21

204

Oddlyenoud, if you're not buyng treated wood at Home Depot
or you're buying plastic fencingyou might see the following Next
slide, please.

Turn your attention to the rilgt-hand side of the slide where
we've blown up the details on the ranch post and lattice-top fence at
the verybottom. It says, "This is environmentallyriendly. No
arsent, creosoe, etcetera, which can be harirul to children and
animals."”

Now, this is thesameretailer who sad that theEPA had
determined that this was rdatively harmless. So if you'rein thewood
department dealingith arsenic, pu're reassuredlf you're in the
plastic department,ou're warned about the woodNext slide, please.

Material SafetyData Sheet from HicksonNext side, please.

"Ingestion: Not expected to be a problenHowever, see notes
to physician. Approximately2.5 ounces, 6 cubic inches, of treated
wood dust ingsted bya small child maye life threatening

Thisiswhat you get if you're working on ajob site maybe. But
the averag dad @ing to build a plaground doesn'get this
information anywhere at theHomeDepot. Next slide.

Just alittle bit more Safety information tha you will find on

the MDSD thatis notonthe Consumer Safetformation Sheet.
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Quote, "Avoid frequent or prolongd contact with the skin'quote,
"This product should not come in contact with food or feedet we
have picnic benches beirspld with it.

Quote, Individuals with preekstingdisease and/or a histoof
ailments involvingthe skin, kidneyliver, respiratorytract, ey s, or
nervous sgtem, are atigeater risk than normal risk at developing
adverse affects from woodworkingperations with this product.”

Again, thisis whatheprofessionds might get from theMDSD
sheet, but none of this information is transmitted to consumers or
parents rdative to theadvertisements in thereassuraicesthey're
recewving.

Absent some known benefit from arsenic, wdhyould children
be subgcted needéssly to anydegee of risk fromarsenc on their
playthingswhenitis so entirely avoidable. Right now thevery
companies that manufacture the arsenc treatment, manufacture and
market abroad as safer arsenic-free compouidsyre are
comparablypriced; theyperform comparablyand, indeed, in some
sections of this countryf you goto a lumberwrd and buy
pressure-treated woodpy're getting arsenic-free woodTheyre not
even tellingyou. It'sthe same priceTheyjust sell it as the topical

product pressure-treated wood.
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So some consumers are beimgtected without even knowing
it, dependingon the retailer theghose.

And whatshappeningvith the EFA program right now is that
we're shieldingthe laggers in the industryand we are building
market barrier to the leaders in the induswilyo want to do the
transition at the epense of concerned parents and their children.

Thisisarisk inaworld where risks, we're alwaystold, it'sthe
mantra, risks cannot be completelyoided.We got one here And |
hope you consider that asop continue pur deliberations.Thank you
verymuch.

DR. ROBERTS: Thank you. Are there anyyuestions for Mr
Walsh? Yes, Dr. Morry.

DR. MORRY: Steve Morry, California. Thelast slide, this
safety information on theMSDS, thelast item seems to when it says
individuals with preexistingailments and dl these categories, and
then it sag, mayhave more than normal risk in woodworking
operations with this product.

| guess thatsaroute of eposure that we havetntalked about
today Andthatisif people buthis pressure-treated wood at Home
Depot or wherever and take it home and tmeworkingwith their

saw and whatevetheyre stirringup a lot of sawdust and these'
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goingto beapotential for someinhaation exposureto theparents
who aeworkingwith this end to thechildren if thechildren are
hangng around while the parents are usitigs.

So lwonder if thisis aroute of ggosure that should also be
considered.

DR. ROBERTS: Okay. Any other comments? | guesswe're
sort of posinghat as a questionYes, Dr. Smith.

DR. SMITH: Andrew Smith, Maine Bureau of Health.

A question for pu. I'm interested in gur opinions on the use
of sealants on esting structures.As you know, aside from the issue
of future use, we have manmanyCCA-wood structures alreadut
there.

So the question isWhat, if anything, can we gve for advice to
those peoplehat maybe a question thaamore relevant for some of
our state health folks than itis for the Agcylookingforward.

I'm curious, havequ looked at the information at all; and do
you Oor your organization have a position on the use of sealants?

MR. WALSH: Welook at the information, and we find it very
unsatisfactoryand not verylear in terms of what to tell consumers.
And, in fact, we started with the position that Msedk articulated

here which is tha most of thesethingsare not really sealants. That is
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averylooselyused term.And from what Ive seen, gu cantrely
upon the stains and briigeners to inhibit the arsenic releases.

So what we tend to do is advise peopleisthat atruly
impermeable barriernf you're usingpolyurethane or perhaps atex
paint, at leastgu have an impermeable barrier anmuycan observe it
when it fails, as opposed to the oil-based stains andhteigers that |
think give more reassurance than is warrantedhythingl've seen.
So tha'swhat wetell folks.

Inresponse to the earlier commenthviouslythink thatis a
route of exposure.And we have been called lpeople who actually
woodwork in confined spaces in theiarage. People do not realie
that theres arsenic in this wood whatsoevdrdidn't until 18 months
ago. And so yu have these incredible routes ofpe»sure where
people would woodwork in theiragage, buildinga picnic table during
the winter for use in the summer with pressure-treated wood, that
ought to be investigted.

And as for he seaants, that'sall we can ell them.

DR. ROBERTS: Okay. I'm sorry, Dr. Morry, | moved on before
you got a chance togt an answer togqur question.And | think |
know the answerbut Mr. Cook or someone else from the &mgcy

could clarifywhether thas a kind of scenario that mihg be covered
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down the road.

VOICE: EPA isplanning to do that risk assessment and alarger
risk assesssment. We will address it.

DR. ROBERTS: Dr. McDonald.

DR. MCDONALD: Peter McDonald.

| was wonderingf anyone could verifythat the Aggncywas
guoted several times in the advertisingre those quotes appropriate
and correc?

MR. COOK: Some of them think are, but dont believe all of
them are.l'd have to look at the actual pieces of papRecause there
was a consumer information sheet, whiahoint have with me, which
has theactual language; and wecan bringthat tomorrow We haveto
go back and get it.

DR. ROBERTS: Okay. Thank you. Are there anyther
guestions for MrWalsh? Yes, Dr. Wargo.

DR. WARGO: It'sactuallya question that was broagup by
your comments; and g'directed to ER.

Do you regulate claims of safety or claims of risksin any
products that contain CCA?

DR. EDWARDS: I'm not exactly sure what you mean.

DR. ROBERTS: I'm sorry Could you identifyyourself for the
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record.

DR. EDWARDS: I'm Debbie Edwards from the --

DR. WARGO: Let merephraseit, then.

Do you restrict what people can sapout claims of safefyr
do you demand that products be labeled in a wlaat warns the public
about threats?

DR. EDWARDS: That'salittle bit difficult question to answer
for pressured-treated wood\ctually, we do carefullyegulate those
claims on actual pesticides producfBheyhave to be reigtered.
Treated articles, which treated woods is a treated article under our
regulations, is exempt from the requirements of FRA.

So dl of thelabeling that you see and dl of thethingswe've
been workingwith industryon to improve the consumer safety
information sheet and so forth is a voluntgmogram.

DR. WARGO: Thanks.

DR. ROBERTS: Any other questions?f not, thanks very
much, Mr. Walsh, for yyur commentsOh, I'm sorry Yes.

DR. LEIDY: You might want to --

DR. ROBERTS: I'm sorry. You'regoingto havetoidentify
yourself.

DR.LEIDY: I'msorry. Ross Leidy from N.C. State.
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1 You might want to look at the epgxbased resins studies that
2 were done in theB0s byBradyand his goup at Geogia that found
3 thatwhere poyurethanes woudl eventally allow breakhrough of
4 trimiticides like chlordane and chlorpyrifos and theepoxy based
5 resins and so forth are much better at that preventbimegkthroudp of
6 these tpes of compounds.
h 7 DR. ROBERTS: Thank you for that point.And thanks very
E 8 Mr. Walsh, for your comments.
E 9 MR. WALSH: Thank you for thetime.
: 10 DR. ROBERTS: It'sbeen a longut, Ithink, productive dayl
g 11 appreciate the cooperation of the remainpuplic commentors and
a 12 their willingness to gve us ther comments tomorrow morning We'll
(T 13 try to get to thosefirst thing.
> 14 We will reconvene tomorrow morningt 8:30.The Panel |
E 15 would ask to meetin closed session to cover a few proceduralghing
u 16 at 8:15in our meetingoom. So could all the Panel members please
u 17 meet at 8:15, and we will be resumingr open session at 8:30.
q 18 Thank you.
E 19 [Meetingadjourned at 6:50 p.m.]
L
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