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DR. ROBERTS:Dr. Lees, | have youdown as first off on
thisone.Would you startthe discussion.

DR.LEES:I'll be happy to.

Actually, I had --I'lltryto be as concise as possible, and |
had two major points that | wanted to makiessentially we
coveredthe first pointinthe proceeding discussi®o.l'd like to
proceeddirectly tothe question of this .5 milligram per kilogram
perday NOAEL and the evidence, the study, that was used to
supportthat.

Firstof all, thisshould be aninteresting presentation
because I'm essentially anontoxicologistreviewing atox study so
bear with me.

The study thathas beenused by the Agency forthe purpose
of the NOAEL forthe shortandintermediate oral exposureis
actually the same study thatthey used forthe assessmentrisks,
thatis, the study by Tile (ph), that's 1991.

And justvery, very briefly whatthisisis astudy ofrabbits
inwhichthey were exposedtochromic acidviaabolus by gavage,
a bolus of essentially chromic acidhnd these were pregnant
rabbits.As | said, thatthe primary purpose wastolook atthe

developmental things.



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

10

11

12

13

14

15

16

17

18

19

20

21

Inany evenithere was a seeis of dose rangesheé highest
dose of 5 milligrams per kilogram per dayhisinvolved -- as |
said, thesewerechromicacid in distilled water, soitwan't
buffered at all. And the resulting material that was gavaged had a
pHof1l.5inthe highestdose.

This continued, I thinkitwas a 12-day-dosing reginTene
effectsthatwere notedinthe two high doses were, first of all,
mortality; and inthehighest dosereduced weight gan; the
highestdose diarrhea; and labored breathing, | think, was the
otherthing that was mentioned.

There was no pathologyou know the animals were
autopsied atthe end of the thing, and there was no pathology noted
inany ofthese animalsAgain, as anontoxicologist here, | have
greatdifficulty differentiating or attributing, if you will, the
effects noted heretochromium as opposedtojustthe plainold
acid effect

And |l would deferto my toxicology colleagues onthe panel.
| guess I wouldn'tbe surprisedifthiswere -- well, we'll have a
discussononwheherthisisachromum effector an acd affect

Having said that, thereisa supporting study thatis cited by

the Agency, one from China by Tseng and Lee, whichthereisa
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populationthat was exposedtodrinking water; andithad a
chromium concentration. Andit's notreally clear whetheritwas
hexavalent or trivalent of somemixtureof 20 milligrams pe liter.
Now the suggestionisthatitis hexavalent.

Andinthis case, the exposure, orthe dose, would be onthe
order of about .6 milligrams per kilogram per daind there were
--there were --he effecs thatwere noed there were soresithe
mouth, digestive, you know, vomiting, diarrhea, and those kinds of
things for themost pat.

Solguessthe bottomlineisthatthe Tile study, the main
one that's cited to substantiate this .5 level, | have serious
guestions aboutwhetheritdemonstrates whatthey actually say it
demonstrates.

DR. ROBERTS:Okay. So...

DR.LEES:Solguess maybe we should first have a
discussion of whetheritdoes demonstrate what it syd if it
does not, &1l suspet, thentherehasto be-- and I'm not familiar
with it, theanimal literature. Butit seems to metherehas to be
some more appropriatefou know, instead of this bolus gavage,
some dietary study or something like thatthat might be more

appropriaely used to establish this vdue.
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DR. ROBERTS: Dr. Leesisexpressing alot of concern
aboutthe basis forthisvalue and, therefore, the value itself, the
reliability of thevalueitself.

DR.LEES:Yes, yes.

DR. ROBERTS:Dr. Shi,doyou endorse that NOAEL, yes or
no? Andifso, why?

DR. SHI: I'll justgive you several comments firsAnd my
firstconcernis, myfirst pointis, this qustionis vey related to
the lastone And the chromium Il and the chromium VIissue s
the bigger question heréAnd thisis the first.

And the secondissueisregarding here we talk about as an
oralintake notthe inhalationSo oral intake of chromium is not
thatbad becausehiey can be reducedithe stomach for exanple.
Sofororalintake, you have a highertolerance.

And the number of 0.5 milligram per kilogram per day, it
looks like that number comes from two studies. One isthe study
fortherabbitthat Dr. Leesjust mentioned. Anotheris forthe
Chinese populationinthe drinking water.

Andifyoulook atthe animal study, they use chromium acid.
And Dr. Leesrased the issue of hatthismay be an acd issue or a

may beachromium issue Andthedosethat they useisfrom 0.1
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1 to 5.0 milligram per kilogram per dayAnd thisisavery small

2 amountjustfor--it'sthe first.

3 Secondisthe chromium acidis notavery strong adtdl.id

4 appearto benotedverylow.

5 Solthinkthatthe pH may notbe abigissuendthey use

6 aboutalOtimesthantheoneused heXadthey already observe
h 7 some kind of effect, the diarrhea or something.
E 8 And, also, another study they use the from 2 to 5 milligram
E 9 per kilogram perday doséAnd itlook like Brazille (ph) or some
: 10 tests.So fromthat, 0.5 milligram seem a little better to have in
g 11 my opinion.
a 12 And forthe Chinese population study, as Dr. Lees
(T 13 mentioned, they have two concern@ne iswe don't know if this
> 14 ischromium VIorchromium IIl1.Butthis saysit'schromium VI.
E 15 Andinthe-- butitis prdty hard to bdievethisis dl chromium
(@) 16 VI,
u 17 And second, itleadstoanother--leadtotell exactly how
q 18 much of the dose even though the admissionis 70 kilogram of body
E 19 weight. Buttha remains alot of questions thee.
I.I.I 20 And | feeltoanswerthe questiondirectly, I think that 0.5
m 21 justassume mostofthe chromium Il they may be all rigButt if
=
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you considertheratio between chromium Vland chromium 111, it's
unknown.So Il thinkitshould be alittle bit of a decreastut |
have noidea how muchitshould decrease.

DR. ROBERTS:Okay. Dr. Styblo, I believe you are the next
discussanton this.

DR.STYBLO:I'monthis minipael by mista&ke. I'm not a
chromium expert. | consida mysdf moreinto metalloids. So |
won't waste yourtime.

| justwantto bringone generalissue helée discuss
speciation of chromium Ill, chromium VI; that's fin@.hat's
important.We need more dataAgain, thisisnotonlytheissue of
speciation of chromiumWe're talking about coexposure to other
metals.

| had EPA staffto distribute some paperstoyou, somein
vitro -- I mean, subcultures and some invitro acute experimeints.
understand they are notcompletelyirrelevanttothisissue, but
they show clearly how importantitistoconsider coexposure
because each component ofthe mixture makes a huge differencein
the final toxicological outcomeWe don't know at thistime how
relevantitisinthecaseof CCA, howrdevantitisin thecase of

chronic exposure.



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

10

11

12

13

14

15

16

17

18

19

20

21

10

| would suggesttouse conservative values, and | would
recommend strongly thatthe Agency initiates studies that would
comewith thereal datausing sanples tha arerelevantin terms of
the chemcalcomposition.

DR. ROBERTS:I think, certainly, we cancommenton the
weakness of theoverall databaseto allow the Agency to comeup
with this, toreach adecisiomMnd maybe that's something we can
all agree on.

I'm also haring that thereis somediscomfort, & leastin the
opinions that have been expressedtoday, orso farareluctance to
endorsethe NOAEL or atleastthe basisforthe NOARLe there
any othercomments from panel members on thbg?Mushak.

DR. MUSHAK: Yeah.Regarding Dr. Lees'scomment about
we're perhapslooking atan acid-induced injury artifactversus
chromium VI; and, also, isthere preservation of chromium Vlin
the biochemical sequence.

With rabbits, you have to be careful because even with
short-term fasting -- there's a paper |'ve cited, and I'll send you
the paperthat'sinmy 1998 paperin EHP showing thatyou have to
be careful withrabbitsYou have toreally allow along fasting

time. Ifyoudon'tdo that, thenthere's enough material around to
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1 essentially slurpup acidSo evenifyou have an acid bolus, it

2 may be simply consumedSo | think that would tend to rule out

3 the acid explanaton.

4 The secondone hastodeal with the business of if, in fact,

5 you getquick conversion withoutany systemic or other effects,

6 trivalent chromium feeding studies should be indistinguishable
h 7 from hexavalentchromium feeding studieAnd I don't think that
E 8 occurs.lthink this particular study shows more toxicity.
E 9 Otherwise, you know, why did we do what we did in Question 4?
: 10 DR. ROBERTS:Okay. Does anyone wanttoweighinonthe
g 11 no-effectlevel?Does anyone wantto -- let metjustask for more
a 12 comments.I'm not getting areal strongresponse fromthe Panel
(T 13 otherthan someuneasiness with this NOAEL; is thafairto say?
> 14 Dr. Clewell.
-
: 15 DR.CLEWELL:Ican'trememberthelast NOAEL | was easy
u 16 with. That'sthe nature of the literature, | assure you, particularly
u 17 forsomdhing tha is essentially not very toxicchromium by the
q 18 oral route.lt's notverytoxicsoit'snotaninteresting chemical so
E 19 it's goingto be aweak data base forever.
i 20 DR.ROBERTS: Dr. Shi.
m 21 DR. SHI: If the definition of oral, I think that number
=
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1 should be okay becauseis notthat bad fororal intake of chromium.

2 DR. ROBERTS: I believethat thatisaroute-specificvalue,

3 soitwould be avalue thatwould be appliedto oral exposure.

4 Well, Il guess I'm alittle puzzled. Is there any

5 recommendation fromthe Panel nottouse --oh, Dr. Vu.

6 DR. VU: I justwantto clarify, again, whatwe're asking you
h 7 all. We are proposing thatthe oral data base should be used to
E 8 look atchromium exposure from CCA because of the ingestion
E 9 routewhich is by soil ontaminant chromium. And weall agree
: 10 that chromium VIis the way that, ifyoudon't have the data, we
g 11 would conservatively use that.
a 12 Inthedocument, we describethree studies of chromium VI
(T 13 through oralrouteTherabbit study, the Tile study, which you all
> 14 have recognizedthe limitation of Dr. Lees's question aboutwhere
E 15 thechromium acid may contributeto thematernal toxicity. It has
u 16 nothing todo with chromium per se of the pAnd Shihas a
u 17 differentview on that.
q 18 The other study we haveistherat study, aone-year study,
E 19 which provides youa NOAEL of 2 milligram per kilogram per day.
I.I.I 20 Andthenyou havethe Tseng and Lee study, whichis astudy
m 21 inhuman population, and youdon'treally have a NOAFIo.u
=
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have some, roughly 6 milligram per kilogram per day.

The Office of the Pesticide Programreviewed he three
available studies and felt that, despite all those things, the rabbit
studyis probably bestbecause we're looking atthe intermediate
shortterm.Theratstudyis more one-year study, and that's why
they picked thisthingAnd we know there's limitation of data
base, butwe dothe bestthat we cand given that, we would
like togetyourrecommendatiomMhank you.

DR. ROBERTS:Thankyou, Dr. Vu.With that clarification,
Dr. Clewell.

DR. CLEWELL: Iconcurwiththe Agency's evaluation.
feelthat'stheright study touse, too.

DR. ROBERTS: Allright. Dr. Mushak.

DR. MUSHAK: Yeah, I think before I'm convinced that
there should be unease with this or the comfortlevels should be
dropped.You know, | would wantto be convinced that, in fact,
thereis something aboutthisthatis seriously flawEde given
youone rationale where the acid aspect probablyisano
explanation.I mean, isthere arealtoxicologicalreason whythere
isaproblemwith this study otherthan maybe an artifact of acid?

DR.LEES:Iwas speakingasanontoxicologisAnd | was
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really simply raising thequestion to thePanel with expertise
beyond my own.

DR. ROBERTS:Letme propose, then, thatthe Panel would
recommend orendorse the no-effectlevel, noting the limited data
that theAgency had availableto work with to @meup with this
value.Would that be areasonablerespond®”? Ginsberg.

DR. GINSBERG: It appearsto methat aconcernwiththe
Tile study isthattheyreally didn't getany fetal toxicity through 5
milligram per kilogram per day doseswhich werereally toxic to
the mother.And the effects seeninthe motherdon't makeitclear,
a hundred percentclear, thatthere was good systemic exposure.

I mean, there was mortalityThere was -- you know,
chromic acidisgoingtobevery, | would think, fairy reactive and
toxicto contact sitesAnd it'sjustnotclear from this study, given
thatthere was no fetal effectlevel, thatthisisagoodtestwith
this chemical and this design.

You know, in contrast, there was this other paperwhich I've
justbeentrying tocatchuponby Masonwho shows that sodium
dichromate intherat, 1 gavage dose on Day 8 of exposure,
produced mild fetal toxic effects. Soit's adifferent form of

chromium, still chromium VI. And thereis an effect level at a
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doselevel whererat versus rdbbit. Alotoftimes rabbits aemore
sensitiveintriogenicity studiesthanrats.

Sol'malittle surprised thatthe Tile study didn't show
anything, given thatchromium apparently has some effectinrats
atacomparable dos&o I'd be alittle concerned about just
relying totally on the Tile study.

VOICE: Canl| comment onthat?

DR.CLEWELL: Whatwas theratdose?

DR. ROBERTS: Wait, wait, wait.

DR. GINSBERG:2.6.

DR. ROBERTS:ldon'tknowthatthey'rerelying -- again,
thisis oneof thesituations totdly on --

DR. GINSBERG:Asthe primary study.

DR. ROBERTS:Itisthe primary studyDr. Gordon, and
then, who else wanted to speak?

DR. GORDON:lwas justgoingtocommentAs a
toxicologist, yeah, giving the material whichis going to create a
strong acid of pH 15 or 2, not putting itina buffer solution for the
treatment, isabig negative ininterpreting this stuédyndin a
repro study, though I'm notareprotox guy, I'm pretty sure that if

there ismaternaltoxicity, they always godownmdose because
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they know they can'ttrustthat study untilthey godown in dose.

DR. ROBERTS: Andfrom that.

DR. GORDON:And fromthat| --

DR.ROBERTS:How does that effect yourresponse to this
guestion?

DR. GORDON: I would probably not--1would not accept
this study to base the chromium oAnd I'd ask Dr. Shiwho
knows this field far better than IAren'tthere tons of other
studies on chromium outthere?

DR. ROBERTS: On hexavalent chromium?

DR. GORDON:Yeah.

DR. ROBERTS: By theoral route?

DR. SHI: Most ofthe studies are before 198Because at
thattime-- and thee's ageneral agreement that by ord routeand
chromiumis notthat badAnd mostof the studies focused on the
inhalation.

Formetorespondtoyour question, and as | said earlier, the
maximum to usds a5 milligram and thechromium aid is notvey
strong acid.lt'savery, very weak acidAnd the stomach can
easiy buffer that. That's the first.

Secondly, isthe use ofthe chromium VI only, all chromium
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VI. Isthe chromium VI much more toxic than chromium |1VWe
already talk aboutit.

Andinthe playground, justassume we use 100-percent
chromium V1. So wealready conside thesafety margin. So |
think thatthe number 0.5is okay.ou already take a
consideration aboutas primary use the chromium §b.1think
that numberis okay.

DR. ROBERTS: Dr. Morry.

DR. MORRY: Wedid arisk assessment for chromium by the
oral route fordrinking water in California a few years badnd
forthe noncarcinogenic effects, aslrecall, werelied onan animal
study. Il thinkitwas adog study that showed essentially no
effects.And sowe were justlooking atthe highestlevelthat's
been, you know, thatthe animal was exposed tothatshowed no
effects atall.

| think that was McKenziel hope I'm not confusing it with
adifferentchemicalAnd I thinkthe same studyisreferredtoin
IRIS for an RFD for hexichrom.

DR. ROBERTS:Canthe Agency commentonthatstudy, or
why itwas orwas notused as partoftheirdeliberation?

DR.VU: McKenzie? Butthe McKenzieistheonethatis
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usedinIRIS.Right. And |l wasn'tsure whether, Dr. Morry, you
said thereis another study.

DR. MORRY: That'stheonel wasreferringto.

DR.VU: That'sright.

DR. MORRY: Dr. Clewell justreminded methat that's a
very long-term study, and we're talking here about shorter-term
effects.

DR.VU: I mean, he Agency hasachronireference dose
whichisrelied onthe McKenzie study whichis alsoincludedin
the discussion hereAnd the reason why the Office of Pesticide
Programis pickingthe --is proposingtouse the Tile or Till study
isbecause of ashorter-term duration exposulreat's all.

DR. ROBERTS: Allright. Let meseeif | can capturea
sense of where we areright nowthink we have some members of
the panelthatare preparedtoendorse oracceptwhatthe Agency
has done as beingreasonablWe have some noting the
weaknessesinthe data basfend we have some other folks that
areconcerned aboutthe study uponwhichthis NOAEL isderived.
And |l wanttoget--lwantto know whetherthose folks have
something to add beyond expressing reservations about that.

In other words, specifically, would you say, | have
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1 reservations aboutthis studythink we outto use this other
2 study which would change the NOAEL to orwould be based upon
3 the LOAEI. lwanttotry and be specific here.
4 Yes. Dr. Ginsberg.
5 DR. GINSBERG:Well, the other study that was distributed
6 toustodayorlastnightdoes showa LOAEL of 23Ahd ifone
h 7 chosetodivide thatby 10, you'd beinthe typical
E 8 NOAEL-to-LOAEL extrapolation; you'd be around .26, a little bit
E 9 lower. Of course, thisisnotagood dose-response stutwas
: 10 justone concentration use®&.o |l wouldn't say to use thisin
g 11 isolation either.
a 12 Butlguessljusthaven'tlooked atthe totality of the data
(T 13 base tosieve outand have confidence thatthat one endpointinthe
> 14 Tile study should be the key study especially whenthere's another
E 15 triogenecity finding inthatdose range thatthey didn't see.
u 16 DR. ROBERTS: Okay. Dr. Lees.
u 17 DR.LEES:Actually, yourcomments justtriggered
q 18 somethingin my mindThisnumberright here -- and, again, this
E 19 isasanontoxicologist--istherabbitvaluEhere hasnotbeen
I.I.I 20 anyinterspecies conversion factorthrownin.
m 21 DR. CLEWELL: Right. They proposed atotaluncertainty
=
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factor with thisnumbe.

DR. ROBERTS: That'scorrect.

DR.LEES:Okay.

DR. ROBERTS:AIllright. Well, then, I think maybe our
feedback, asl gather, itistha somemembers of thepanel agree
withthe Agency's decisionOther members were perhapsless
comfortable with endorsing it because oftheirconcernforthe
study used to derive this value.

Doyouthinkthatrepresents ourconsensus atthis point?

DR. GINSBERG: Yes.

DR. ROBERTS:Let'stryanddo one more before we break
forlunch because No. 7, I think, isgoingto be abigone.

VOICE: How about No. 6?

DR. ROBERTS:Okay. Let'sdo No. 6.I'msorry.The
Agency will readittous.Thenwe'll get started.

DR. MCMAHON: Question No. 6 hastodeal withthe
selection of endpoints fordermalrisk assessmentforinorganic
chromium.And the questionreads'To please commenton
whether the significant nonsystemic dermal effects from dermal
exposuretoinorganic chromium should formthe basis of dermal

residentialrisk assessments, andif so, howthe Agency should
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establishadermalendpointforsuch anassessment.”

DR.ROBERTS:Dr. Morry, I think you were going to lead
off the discussion.

DR. MORRY: Okay. David Morry, California EPA.

Thisisaquestionabouthowtodealwithrisk assessmentfor
noncarcinogenic effects of chromium, hexavalentchromium, by
dermal exposureAnd there'sreally two partstoit.

The first partis:Ifyou based therisk assessmenton direct
skin effects, irritation, and also sensitization and allergic effects,
would that be sufficiently protective that you would not need to
concernyourselfwith the contributionthatdermal exposure would
maketo thesystemic effects.

And thenthe second part ofthe questionlisyou do decide
yestothatfirstquestion, then how youwould you proceedtodoa
risk assessmntbased on diectdermal effects.

Okay. Asfar asthefirst questionisof whether that would
be adequadly protective tojustconsider the directdermal effects,
thisisusudly dealt with pretty summaily by most peplewho
have to face this question, say, well, very little is actually
absorbed through the skinand thatwould only make a minor

contribution to systemic effects. Sothe directdermal effects are
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the endpoint, most sensitive endpoint, fordermal exposure to
metals and in this aseto chromium.

And Il think that's probably a safe thingtodo, and youwon't
be criticized very much fordoing thatdon't know if that
prediction will hold, but --

DR. CLEWELL: Inthisgroup that might notbe true.

DR. MORRY: Thatmightnot holdinthisgroup.

Inthe generalrisk assessmentcommunity, that's usually
done.lfyouwantedto go astep farther, whatyou'd havetodois
getactual dataon how much ofthe chromium penetratesthrough
the skin and into the circulation.

Yesterday | heard afigure of 1.3 percentfromone ofthe
U.S.EPApresentersAnd I looked quickly through whatl can
find intheliterature, and most of thdigures| saw werein the
range forthe percentthat would actually enterthe bloodstream by
the dermalrouteOf course, thiswould be affected by all the
factorswe've been talking abouttoday and by things like whether
the skinisabraded and so fortiMe're probably talking about low
percentages.

Ifyouwanted to bereallythorough, you could take that kind

of dataandthendoa PBPK model and say, okay, now whatwould
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be the contributionfrom dermal absorptiontothe level that would
bereachmng the kidney or whagever, probaby would be the kidney,
would be the targetorganthatyou would be concerned about and
that would address that question.
Butlthinkit's safetoguessthatprobably whatyou're
concerned aboutforthe endpointisthe directdermal effects.
Okay. The second partofthe questionis, then, how would
youdoariskassessmentbased onthose directdermal effects.
Thisisverydifficulttoapproach, andthere'snotvery muchtogo
on. Itisclearthatchromium, both hexavalentchromium and
trivalent chromium, ae sensitizing agents; and hexavalent
chromiumis alsovery irritatinglguess they both can be
irritating, but hexavalent chromium is more irritating.
Thereishuman data, butitusually -- the two source of
human datare hatitused bbe used as aedicinalsalve,
hexavalentchromium, and thenitwould cause skinirritatiBot
that's only anecdotal, and we don't know how much the dose is.
Therearesome --1looked atthe ASTDR document, and
thereweresomeanimal experiments wheaethey had somedatathat
would show you how much was applied and what the effects were

as far as sensitization was concernd&dit I'm not sure.l've never
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donerisk assessment based on sensitization, soldon'tknow
exactly howyouwoulduse those experiments to actually
guantitate adoseresponse onthisissue.

And |, also, think -- I haven'thad achancetodoathorough
literaturesearchto seewhether thereis better datathan what's
available onthe ATSDR summaries thatwould enable youtodo a
risk assessment based on skinirritation or sensitizatidunt |
think when you're dealing with dermal effects, those are the
endpointsthat should be the endpoints of concern.

DR. ROBERTS:Thankyou.Dr. Lees.

DR.LEES:I'djustliketoadd one pointto that, andthisis
maybe confirmation hereAnd thatisinthe case ofthe New
Jersey situationin Hudson Countyhe New Jersey Department of
Environment or Department of Health after many, many years of
studying this has essentially come down upon the dermal, the
nonsystemic dermal effects, as being the controlling variable, if
you will, intheirrisk assessmentf.hat's reality.Or somebody
else'sreality.

DR. ROBERTS:Thankyou.Dr. Styblo.Oops, wrong one.

Dr. Wargo.

DR. WARGO: Thisiswellbeyond my area of my expertise,
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sol'll defertotherestofyou.

DR. ROBERTS: Okay. Dr. Shi.

DR. SHI: | just make acomment asthey may be closer to the
detailto thistopic.So far EPA and this panel when we talk about
the toxicity and carcinogenicity, we mention more about them
separate And we talk about only arsenate, and then we talk about
chromium.We do not putthe two together.

Andinthe dermal,useadermal-- our study show, for
example, chromium Vlisavery good cancer initiator; but arsenate
isaverygoodcancerinitiatorand alsoacancer promoter, tumor
promote. Soifitwas arsenateand chromium togdher that may
make a big difference, one plusone equal 4, no$@.those are
toxigenicity effects, and we never consider thatin this pamald
especially forthe skin, skin cell, where you study transformation.
And, also, urea (ph) alsoatumor promoté&md itcan enhances
thateffectthat.

| just wanted to make that comment. It may not berelated to
what we're talking about here.

DR. ROBERTS:AIllright. Thankyou.Dr. Lees, you had
mentioned hatthe State of New Jersey, forteir risk assessmnt,

have considered thisto be essentiallytherelevantendpointto
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exposure tochromiumCan you discuss ordescribe forus briefly
how they go aboutdoing that because of the questionsis, you
know, how should adermal endpoint be established.

DR.LEES:Iwishlcould, butreallylcan't--

DR. ROBERTS:Fairenough.

DR.LEES:--sayawholelot more.

DR. ROBERTS: Soit may be sufficient tothe Panel to
recommendthatthe Agency look atthe way New Jersey -- Dr.
Freeman, canyou?

DR. FREEMAN: Basically, what they did isthey had
physicianslook atthe skin of the people who they thoughtwere
exposed and other people andlooked for any signs of skin
irritation, dermatitis, erosion, whateveAnd they did this for
hands, arm, nasal septum, andlcan'tremember whatother body
parts.

DR. ROBERTS: Andthey were ableto establish ano-effect
level from that.

DR. FREEMAN:Ildon'tthink so.Mike Godschfelt (ph)isin
the processofdoingalong-term study on people who have been
exposed.And I'm notsure where heison that.

DR. ROBERTS: Dr. Morry.
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1 DR. MORRY: Dave Morry, California.
2 I'll jJust makethequick remark that | think thebig problemis
3 notso much establishing whatthe endpointis butestablishing
4 what'sthe NOAEL or LOAEL and how do youdo dosecause as
5 someone was saying yesterday, thisisn'tinthe stomach or
6 whatever;it'sonyour skinAnd all thereports we have are from
h 7 this medicinal salve or from people who have contacted it
E 8 occupationally.Sohow do you determine whattheirdose is?
E 9 think that's the big problemAnd I don't know if we can answer
: 10 that.l can't.
g 11 DR. ROBERTS: Okay. Dr. Kosnett. While he'sgetting the
a 12 microphone, itseems asthoughthe Panelisendorsingtheideathat
(T 13 the dermal endpointisthe bestway, mostappropriate fordermal
> 14 exposure tochromium; butwe're not able atthis pointto tell them
E 15 how do that. Is thatfair summarization of where we are?
u 16 DR.LEES:And perhapsthosein New Jersey might be able
u 17 toinformus dittle more.
q 18 DR. ROBERTS:Andthey might consider taking alook at
E 19 that.I'm sorry we're notbeing more helpful, butlet me -- Dr.
I.I.I 20 Kosnet, maybehehas thesolution.
m 21 DR. KOSNETT:I have aquestion but potentially a
=
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1 suggestion where more information can be foudd thatis from
2 the experienceintheindustry ofthe people manufacturing these
3 wood products.
4 There'sonethingcitedinthe guidance document by Dr.
5 McMahon and Dr. ChenThey cite a study which -- actually, the
6 reference doesn'tappearinthe back ofthe documBant.it's
h 7 referred to a study by Borroughs, 1983, concerning contact
E 8 dermatitis and sensitizationinthe wood preserving industry.
E 9 DR.ROBERTS:Dowe know enough aboutthatto know
: 10 where thereisany dosimetryinvolvedinthat study?
g 11 DR. KOSNETT:Iwaswondering.Canyou summarize that
a 12 study?
(T 13 DR.ROBERTS:He's looking atyou, Dr. Chen.
> 14 DR. CHEN:Basically, it'sapaper that discuss therritation
E 15 causing chromium skin sasitivity issuesin general. You haveall
u 16 differentkinds of case report&8utno really kind of endpoint
u 17 selected.
q 18 DR. KOSNETT:Mostindustries would have some
E 19 information on worke's compensation claims. Sensitization
I.I.I 20 dermatitis from chromium compounds can be significantonce you
m 21 become sensitized and mightreadily come to medical attention.
=
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1 And, perhaps, anareatofind outtoinvestigateisthe extentto

2 whichthose have beenreportedinthatwork force.

3 DR. ROBERTS:It may be interesting data, but my only

4 guestionin my mind would be whether or notthereis goingto be

5 any dosimetry associated with that that you could use.

6 Okay. Dr. Ginsberg.
h 7 DR. GINSBERG: My recollection of how this area has been
E 8 attacked by the folksin New Jersey and, also, there's another
E 9 research group, | believe, Dennis Pastenback (ph) at McClaren
: 10 Hart, Brett Finley, they've published a few things on thAsid |
g 11 think thatthey've used extracts of soiland done some bioassay
a 12 work with thattolook atanimal model hypersensitivity with the
(T 13 chromium that's extactable.
> 14 And as| recall, it's fairly soil specific sowéregoing torun
E 15 intothatissueinterms of applicability of playground environment
u 16 versus what soils have beentestedin what ways.
u 17 And what has notbeen addressed atall, and I guessthat's the
q 18 reasonldecidedtograbthe microphone, istheissue of anything
E 19 thatresembles adislodgeableresidues, you know, the availability,
I.I.I 20 the urgency, the hypersensitivity potential of thatlon't think
m 21 we have anything.
=
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1 As a matter of fact,in Connecticut, we have a soil cleanup

2 standard of 100 ppm based uponthisdermal endpointwhich we

3 basically stole from New Jersey.heirnumber may be 50 or 100.

4 It'sintharange. Butthat's ppmsin soil.

5 You know, we're talking aboutdislodgeable residues in

6 terms of micrograms per hundred centimeters squaredd | don't
h 7 know how you're going to relate that backtoa ppm concentration
E 8 insoilthaisorisnotdenonstraedto produefrom an extract
E 9 environment.So that's goingtobe achallengetocome up with the
: 10 protocol fordislodgeableresidue.
g 11 DR. ROBERTS: Dr. Clewell
a 12 DR.CLEWELL: I mentioned yesterday thatthere'sbeena
(T 13 number of epidemiological studies done on workers with CCA
> 14 wood. | think, actually, it's a fairly rich data basé&nd these kind
E 15 of skin conditions are the kinds of things the workers complain of
u 16 and are nogéd inthe repors. And no skn effects are noéd inany
u 17 of the exposures, including ones where there's substantial urinary
q 18 arsenic showing thatthere has been significantexposure.
E 19 Soitlooks like we actually have a better data base regarding
I 20 the sensitization associated with the wood residues than we do for
m 21 the soil.Butlthink then, going backto New Jersey, we have some
=
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information on soil awell.

DR. ROBERTS: Dr. Morry

DR. MORRY: Dave Morry, California.

I'd like to just tell you what Dr. Clewell just said, and he can
correctmeifl'mwrong.

Butyou said no skin effects were reported.

DR. CLEWELL: No.

DR. MORRY: Oryou meantno systemic effects.

DR.CLEWELL: No skin effects,tooTheydidn'treportany
--well,these are summarie¥.ou'd havetogo back andlook at
the originalreportsBut, you know, typically these kinds of
things, skin conditions, arereported, you know, by the workers
whenthey askthem doyou have any health effects fromthese
things.

Sothe factthatthereisn't, actually, is pretty strikifg.r
someone working with chromium, I would have expected to see
somerecordsThiswould needto be verified by looking atthe
original studies and evaluating whether that was looked for.

DR. ROBERTS: So Dr. Vu, theanswersare"yes" and "we
don'tknow."

DR.VU: Thankyou.lthinkthat'sfine.The Agency's
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always struggling when we deal with respiratory sensitization as
well asdermal sensitizatiorWe have teststolook atyes, no; but
we reallydon'tknow how to deal with dose response and come up
witha dosehatcan elcitthese knds of effecs;and hat's always
been.

Sowere looking forwhetheryou have anyrecommended kind
of research ortesting, whatever; butwe understand the dilemma
we have.Thankyou.

DR. ROBERTS: Andtherewere some documents and
possibilities mentioned during this meetingnd to the extent
thatwe cantrackthose down, we'll make note of those in our
report. And they may be leads that would be useful for follow-up.

Let'sgo ahead andtake a break for lundtte have an
announcementfirst.

MS. ODIOTT: Wehave aseries of copiesof thedifferent
studies thatwere provided for yolWe have them atour meeting
room back thereSoifyou haven'tgone throughthem, please go
do thatduring the lunch break.Because afér that, we're gong to
maketherest of thecopiesavailableto thepublic.

DR. ROBERTS:We may be solving the problenT.here

won'tbe anywood leftto pressure treat; itwill all be directed to
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1 the pulpindustry to make copies forthe Panel.

2 Let'stake abreak forone houlPlease be promptin

3 reconvening.We still have many questions to cover.

4 (Lunchrecess.)

5 DR. ROBERTS:I believe we're on Question Tould the

6 Agency, pkase, posehtatto the Panel.
h 7 MS.VOICE: Good afternoon, Mr. Chairman, and members
E 8 of the panel.
E 9 Questions 7 and 8 asyou know are relat@di.estion 7
: 10 specifically deals with whetherthe Agencyis conducting a
g 11 deterministic approachAnd question reads as follows:
a 12 "Please comenton wheter OFP's choice of cental
(T 13 tendency and high-end values for different parameters should
> 14 collectively produce estimates of middleand high-end potential
E 15 exposureslifthe Panelthinks thatthe OPP approach may not
u 16 estimate the high ends of the exposurerange because itproduces
u 17 valuesthat are either higher orlower thanthe upper end ofthe
q 18 exposurerange, pleasecommenton what specific values should be
E 19 modifiedto produe estimates of thehigh end of thepotential
I.I.I 20 exposure."
m 21 DR. ROBERTS:ThisisabigquestionAnd I think that
=
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1 there's adt of facts and here arebtsof assunptionsinhere.|l

2 canreally envision this spiraling out of control ifthe panel

3 membersdon'texercise some disciplineintheirresponses.

4 I'mgoingtogoahead and ask forthe inputfromthe lead

5 discussantsButlreally wanteveryone onthe panelto sort of

6 work togethertocome up with ourinputonthis as efficiently as
h 7 possible.l believe the lead discussantonthisoneis Dr. Freeman.
E 8 Why don'tyou go ahead and start.
E 9 DR. FREEMAN:Inreviewing the exposure parameters that
: 10 were listed, they're characdrized inthree types: General
g 11 variables, scenaro-specfiic variables for dermal contactwith soil,
a 12 oralingestion of residues, and oral ingestion of soil residuwesd
(T 13 | would suggestthatthe scenario-specificvariables fordermal
> 14 contactinsoil, whichisthe soiladherence factor, notbe discussed
E 15 until Question 10, since that question deals with that.
u 16 What I'd liketo go ove initially arewhat are characterized
u 17 as general variableshhich, forthose of youwho don't haveitin
q 18 front of, that's age of child, body weight, surface areas, high end
E 19 being arms, hands, and legs; centraltendency being three fingers;
I.I.I 20 and then playground activities, hours perday, one hour; days per
m 21 year, 130 forthe centraltendency; and years per lifetime, 6 out of
=
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75.

Amongstthese lonly have concerns about tdme's not
really aconcern. The20-squaecentimeter for threefingersis
adequate forathree-year-oldnd this actually sortof hedges off
intothe next question.

Ifyou're working with two-year-olds, that would be
approximately 35 percentofthe hand asopposedtowhatfora
two-year-olditreallyis, whichisabout 30 percefthe finger to
pam ratio changes with thechild's age. And it might bebetter if
you had some sortof moving targetforyour probabilistic
measurementsYou know, asarough estimate forthe three-year
old, it'sfine.

The playground activityinterms of hours perday as a
centraltendency measure, you have one hdwent back and
looked atthe NHAPS data, national human activity patten data,
and alsothe data from Silvers, Florence, Rork, etéaid, of
course theproblemwith all thesedatasetsisthe break up the
kidsindifferentage groupsthan whatyou'reinterested in.

One ofthe thingsthatwe seemto be saying aboutthis
playground equipmentisthatthere'stypically notgrass around it,

thatthere are othertypes of mediarom the Silvers, etal., group,
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1 whatthey were finding isthatsomewhere between 35 and 45

2 minutes of the day when children are out playing it'son grassy

3 surfaces.Sothatyou may be overestimating the actual contact

4 timewith play equipment or with thetypes of substréesthat you

5 assumeto potentially have contamination.

6 Those are thethings | havetosayonthose general variables
h 7 and maybe other people can talk.
E 8 DR. ROBERTS:Okay. Andjustas, also, some advice or
E 9 instructiontothe Panell.think as you express opinions on some
: 10 of these exposureissues, I thinkitwould be important forthe
g 11 Agencyto distinguish between thingsthatcan be addressed
a 12 immediately versus things that maybe could be done better that
(T 13 will takesometime.
> 14 The Agencyisundersome time constraintsinterms of
E 15 producing an analysisAnd there may be some things where it
u 16 would be really advisable to get some data and improveé m.
u 17 sure we can probably come up with lots of thoSe.if there's
q 18 some short-term fixes, things thatyou justthink, based on the data
E 19 that are availableright now, a differentvalue should be picked,
I.I.I 20 please distinguish that between things for which the Agency could
m 21 collectdataperhaps and improveitinthefutureand refine their
=




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

10

11

12

13

14

15

16

17

18

19

20

21

37

analysis.

Dr. Heeringa.

DR. HEERINGA: Steve Heeringa, University of Michigan.

My response tothis questionisvery much a statistical one.
| was quiteliteral at leastin interpreting it asastatistician might.
And first of all, I think, as we getinto Question 8, anissue will
ariseasto whether weturn to moreprobailistic measures of
assessmentandtowhatvalue can deterministic methods thatl used
fix constantvalues for certain parametersreally prove useful.

I think we need to step backAnd the models forthe study
of children's acute and chronic CCA-metals exposures, eitherthe
ADD orthe LAD from play structuresAnd | emphasize play
structures.And you know, itinvolved this composition estimator
through multiplication and division ofanumber of parameters,
essentially derived stodhasticvariable or multiplesourcesof stae
sources of concentrations and transfers and also transitionsin the
dermal or oral exposure routes.

And Il think Doreen Aviado's presentation yesterday actually
laid outinasimple proposed formulafor several of these exposure
estimators.And theyreally justare products of variables and

ratios of variables.
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1 Few things aboutthe endpoint, though, whichis this

2 exposure distributionthatwe'd like to look atand its central

3 tendencies and its quantiles, its 90th pecentile. | expect that this

4 distribution will be left-sensoredRarely at zero exposure but

5 potentially at other exposuresrelatedto-- notrelated to

6 playground or play structure use.
h 7 And so lthinkthiswholeissue of left-sensoring hastocome
E 8 ininterms ofthinking about estimation.
E 9 Estimaes of theaverage daily doseand theLAD and ther
: 10 means, the median quantiles should reflectthe distributional
g 11 parametersThisis myview.Means and variabilities of each of
a 12 the exposure componentS§o, clearly, one of the
(T 13 recommendations I'll make eventually is to movetowards
> 14 probabilistic and simulation-based exposure assessments.
E 15 Italsoneedstoreflecttothe extentwe know it, and we're
u 16 notgoing to have much information, the covarients of the exposure
u 17 componentsAnd also through sensitivity analysis, the
q 18 uncertainty, both variance and potential bias, as of the values that
E 19 we're using asinputAnd by uncertainty, l mean notso much the
I.I.I 20 variability of thosein thenatural distributions, ifthose
m 21 distributions were known, butthe uncertainty aboutour knowledge
=
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of those distributions.

In addition, we have tounderstand the influence of
covariateslikeregion and climateand many othe factors tha are
not explicitly included in theestimation modd. And we've heard a
number of people cite specific cases particularly inthe Southeast
where the exposure and exposure times can vary greatly from those
thatl see n Michigan, Wisconshn, and oher types of phces.

Butjusttoge atthesimplequestion of wha does
deterministic analysis getus heréhe questionis--the proposed
estimators ofthe ADD and LAD are the simple product of ratio
statistics.And let'slook atthe central tendenclyassume we can
have two measures of central tendency.

The firstisthe meanvalue, andthe second mightbe a
median valueor somequantile closeto themedian value. The
simpleanswer to thequestionis, by simply multiplying mans or
deterministicvaluesthat are means of distributions, do wget the
mean of the composite distributiofhe answeris no; we getsome
value thatislessthanthe composite distributiédwmd that's
generaly by -- excuse m. We getsomevalue thatisgreaer than
thecompositedistribution -- less thanthecompositedistribution

by some factor that's equal tothe covarients of two the factors that
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1 arebeing multiplied.

2 It's asimplestatistical, mathematical derivation result. You

3 only have tolook atthe formula for the covariance of XY to see

4 thatthe expecéd value of Xand Y sequaltothe expecéd value

5 of X times theexpected valueof Y plus thecovariance. That's a

6 fairly simpleexpectation that commonly usel in staistics.
h 7 There's another aspecttothis, too, thatlthink drives us
E 8 away from deerministicanalysisinthain no casedo wehave
E 9 estimates of the centraltendencies that are measured without
: 10 error. Therearesampleestimates or obsevational estimates.
g 11 Evenifthey were pure, propersample estimates without
a 12 uncertainty of thegeneral measurement nature, thevariability of
(T 13 these productsis alsogoingtoinclude an additive covariance
> 14 term. And I'll have the formulasin here foryoutolook at.
E 15 Butthat means that, in fact, the variability of the product of
u 16 these mean tendencies or central tendencies for thesetwo
u 17 distributionsis actually going to be much more variable than what
q 18 we might expectjust by taking the productofthe two expectations.
E 19 Again, I think thestraight answer to tha first questionis
I.I.I 20 thatwe can'tsimply just composite through products expected
m 21 values and expectthatdistributiontolooklike the expected value
=




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

10

11

12

13

14

15

16

17

18

19

20

21

41

of the product distribution.

What about other measures of centraltendency or extremes,
and namely quantiles? And hereweswitch to medians.
Distributiond theory and staistics is morecomplex here
involving dirutial (ph) Atype distributions for order statistics.

Again, without getting off the track, I think Peter's graduate
students may be able to better handle these thamiiked those
awayinmy memory about 25yearsago and haven'tdug them out.

What | did, instead of trying towork with analysis of
dirutial Adistributions, | justconstructed a simple exampAed
thatisifyouwould write down -- and this will be in herd.you
write down two vectors of variables, an Xand a Y; andthese are
distributions of parametersX has values 1, 2, 3Y has values 2,
8,and 14.The median of Xis 2;the medial of Y is 8f. you take
their productyou'll find thatthe median of the product of Xand Y
isl1l6; butthe median of XY is 1450, obviously, the answeris
there thateven medians do you propagate under multiplication.

Likewise, thesamewould hold for othe quantiles of the
distribution.Sowhatisthe direction of the bias when we're
looking at quantiles of the distribution?really determines, it's

based onthe correlation between X andlYn just dealing with
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1 two variables herelfyou've got five variables, itjust propagates
2 until multipledimensions.
3 Buteven withtwo variables, that biasis afunction notonly
4 ofthe correlation between X and Y butalso the distributional
5 shapeof XandY.
6 Soinsummary, I've beenlong-winded helBut the answer
h 7 isthatyou can makereally noassumption aboutthe biasness of a
E 8 treating products of deterministic values as essentially those
E 9 statistics translating overinto acomparable distribution whee
: 10 you took the parameters of the actual distribution of the products
g 11 themselves. Solthink thd's afairly straightforward answer.
a 12 Now, the questionisHow serious are these biases, and does
(T 13 it essentially eliminatethepossibility of using deerministic
> 14 analysis?l thinkthatthe biases could be potentially quite
E 15 serious.And the direction of the bias would be an
u 16 anti-conservative one at this point.
u 17 Sol amgoingtolean morein my recommendationsto the use
q 18 of stochastic measureénd | think, also, if we look at
E 19 alternatives--it's patof Question 7 -- tha thepotential useof
I.I.I 20 some the Bayesian methods where, if we have a potential observed
m 21 range of parameter values forthese distributions, we could assume
=
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flat priorsina Bayesian contextoverthoserange and actually
incorporatethat into our simuldions or our probhilistic
assessmentThank you.

DR.ROBERTS:Thankyou.Dr. McDonald.

DR. MCDONALD: Yeah, well, ifwe could answer this
guestion, we'd have all the answerstotherisks questions already
and we wouldn't need the model ataBut I'll make some
observations.

Thisis avery simplisticmodd. Butaswith all simplistic
models, there'sno harmintryingitandtrying avariety ofinputs
as afirststepinunderstanding exposure and risk.

Butlthink thisimpliesthere'sno pointintryingtogreeon
acorrectsetofinputs atthistime, ratherthese models should be
tried with a variety of inputs justto see whatyou get.

| did note all of the coefficientsand paramters seemobe
conservatively biased towards overestimating exposWéen
inflated, central tendency valuesareputinto thedeterministic
exposure calculation, thatitcan be expectedto overestimate the
expected or centraltendency exposure as Steve's already
explained.

Another aspectifthe distribution of exposure is highly
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positively skewed, which | expectitis, this bissmay be

considaable. Working with thehigh-end vaueswill be even

worse astheresultwould correspondtothe veryrare eventofan
exposure thatis extremeinevery aspectand, hence, will be higher
thanis ever obseaved inreality.

Sotheeissuesarebestresolved with theprobavilistic, and
that'sto be discussedin Question 8.

I've nevertried working off ascreen beforRaperis so
much better.

Fornow thedeterministicmodd isto beused, any
parametersthatareunnecessarily inflated should be reduTleid.
isbestlefttothose closertothe studies thatgave the valBes.
| would look first atthe calculation of skin surface area, replace it
by the effective skin surface arehwould look atthe hours per
day of playground activityThe days per year will probably vary
regionally.And |, also, note thatthe soil adherence factor seems
high, but that will be discussed in Question 10.

DR.ROBERTS:Isthatit?Thankyou, Dr. McDonaldln a
sense,we've had atleasttwo suggestions that perhapsthe
probabilistic analysisisthe wayto géndif we ultimately

determine thatin the next question, thenalotofthe debate about
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specific exposure factors going through this might become moot.

However, atthe same time, you've asked Asd | suppose
I'll just preface the discussion that will now follow is thatifthe
Agency wereto do adeterministicassessmet, what would you
recommend intems of vduesand holding op@ thepossibility
that half an hour from now we may tell you thatthat's nota good
thing todo.

Inordertoapproach this, I'm sure thateveryone onthe panel
has probably taken alook atthese exposure assumptions and may
have different opinions aboutwhich ones may seem, intheir
impression, too high ortoolowordo notrepresentwhatthey're
intended to represent.

Andldon'tknowthatwe're goingto have alotoftime for
extended debateon tha. Sowha | will dois I will just ask for
inputfromindividual panel memberd®ut, again, ldon't know
thatwe're goingto dukeitoutoneachindividual oerhaps as
thecomments comein, therewill beginto besort of aconsensus.
Onething may get mentioned over another, and perhaps we can
come up witharecommendation on that.

But Il wouldrather we didn't have protracted debate on

individuals exposure assumptions; again, particularly since it may
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become mootwhen we talk about probabilisticrisk assessment.

Letme, then, openthis questionto other members ofthe
Panel.Dr. Wargo and then Dr. Adgate.

DR. WARGO:Ifyoulook aheadto Question 12, we were
asked for Question 12 how the Agency mightbestcombine
different exposure scenario®nd, basically, | justatthis point
wantto saythatl supportthe suggestionsthat were maade.
they are very consistent with the suggestionsthatwe will make, or
atleastthat | will make, whenwe getto Question We, too, are
moving toreommend aprobailistic approach that would
aggregate exposure across diverse sources.

DR. ROBERTS: Okay. Great. Dr. Adgate.

DR. ADGATE: Besides saying amen, |l guess one of the
things | found bothersome aslread the EAP document, and thisis
sortofagenericcriticisminthat, whenyoulook atalotofthese
things, whatyou presentisyou presentwhatyou callameananda
min and a max, butthereisneveranyideaofwhatthe shape ofthe
distributioniswhichisreally the informationthatyou need.

Now, maybe youdidn't have thatunderstand thatBut |
think when you present data, howeveryou present, you should

always keephatinmind.
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DR. ROBERTS: Dr. Solo-Gabriele.

DR.SOLO-GABRIELE:lI agree thata probabilistic
approachwould be bestHowever, I don'tthink we need to do
away with thedeterministicapproach. I think that there's avalue
tothatas well.ldon'tthinkonerunortworuns ofthe
deterministic model would be adequatéou canrunitusing a
whole series of different assumptions.

The assumptions thatconcern nethe mostare he ones hat
are more affected by regional basis, forexample, the exposure
time and durationlt would be usefultorunthe deterministic
model maybe for differentregions of the U.Blaybe one for the
region of the south versus the north and see how those compare.

DR. ROBERTS: Dr. Clewell.

DR. CLEWELL: lagreeregardingthe factthatthere may be
some valuetolooking ata deterministic evaluation and then going
ontoaprobabilisticAndifthat'sdone, the main parameter that
bothers meisthe hand-to-mouth frequently which Il think there
was sone presenation tothe panelon the factthatthere are
empirical measures thatsuggestthatthe behavioral estimates are
high-sided.And so I wouldn't call the value that EPA's using a

central estimate. | believeit's actually a fairly high value.
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DR. ROBERTS:I think Dr. Freeman would like torespond

tothat.And then we'llgetto Dr. Ginsberg.

DR. FREEMAN: The presentation that discussed that was
using the data of Zartarian which were four childrérhere are
larger studies now that have gone and evaluated and to some extent
itbecomes age-dependenwhile forafour-year-old, the number
they gave hterms of acualin-the-mouth surface condcts may be
right.

Thereisanotherbehaviorthatyou see withthe younger
children.And thatis the kid licks the whole handhe hand never
goesinthe mouthButthe licking --youdon'tsee thatina
four-year-old.You seethatinatwo-year-old and aone-year-old.

And since thisis supposedtocoverthe wholerange, what
I've doneinsome of my morerecent calculationsisl've gone with
the median ofthat 9.5 which actually is 8.B's justa modest
reduction, butittriestotake intoaccounfou know, it's nota
perfect dataset for all children.

DR.ROBERTS:Sowouldyourecommend that perhapsthey
needtotake amore focused viewonspecificage groups?

DR. FREEMAN: Yes.

DR. ROBERTS: Theonetosixisjusttoobiganagerange
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behaviorally --

DR. FREEMAN: Yes.

DR. ROBERTS:--tocome up with exposure assumptions.

DR. FREEMAN: Thatalso holds fortime on playgrounds.
With theone to three-year-olds, thechild typically has to be
takentothe playground by a caretak&henyou're talking about
four-, five-, and six-year-olds, there may be alevel of
independence whetherit'sinaday care program orthe swing sets
inthe backyardAnd sothe amountoftime you're actually
spending out theefor thelittle kidsis driven by thecaretakers
needs as mch as he child's needs.

DR. ROBERTS:Thankyou.Dr. Ginsberg.

DR.BATES: Michael Bates. I'm also leaning towards a
probabilistic mode

DR. ROBERTS:I'msorry.Dr. Ginsberg, and thenyou'll be
up next.I'msorry.

DR. GINSBERG:Again, the bigger picture, whatwe're
tryingtoacconplish here wihthisrisk assessmnt, EPA has sad
tousthdthey'reshooting forwhathecentral tendency estimates,
arealisticassessmenAnd | assume thatthat's tounderstand

whethersome divisionintheregistration process or something



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

10

11

12

13

14

15

16

17

18

19

20

21

50

that effects the registration of this materiadou know, if we can
develop arealistic setofrisk estimates, thenyou can make a clear
judgment aboutthe safety, the ongoing practice.

But what -- | mean | think aswe're hearing from other
presenters so faistha any attempt at thatis going to haeafair
bitofuncertainty and whatwe really needtodoislook atthe full
range of possible valuesAnd whatwe're used to more doing in
risk assessmentisdeveloping exposure estimates thatwe try to
make sure don'tunderestimate what's possible.

So that when we make -- so then when therisk managers
make regulatory decisions, number one, they need tounderstand
all theuncertainties and it needs to betransparent what those
assumptions areButthatthey know thatthey're being atalevel
that will protect public health.

Whatl'd feel more comfortable with atthis stage knowing
thatwe're justdoing -- and the whole process and field data and
thataninterim step here and the whole process meansyou're going
togooutandget more field datdnd there may be better
opportunitiesto develop distributions, as has been said here
already, isto define parameter estimates that are goingto be

protective of, say, you know, the South, you know.



51

1 Ifyouneedtodevelop one estimate that's going to sortofin
2 adecision-tree contextor,youknow, anumber of years of
3 exposure that we know are protectivind through these exposure
4 assumptions, we see thattherisks are elevated thenyou could -- or
5 elevatedtothe pointwhere, gee, you know, we really need to
6 refineditmore.Thenyou gointotherefined probabilistic
h 7 analysis.
E 8 Sothere'sanumberofthingsinherethatlwouldn't have
E 9 picked numbersYou know, | can easily envision scenarios where
: 10 130 days, evenin Connecticut, would notbe appropriate when
g 11 we're talking about both playground and backyaAad.d you know,
a 12 | could see seven hours adayforsome kitdés not going to be
(T 13 thecentral estimate.
> 14 Butthere will be children thatcould be exposed to more than
E 15 that central estimate, which you have the high end, | knBwt
u 16 that highendis only forcancerand--1'msorry --the highendis
u 17 only foracute, ratherSoit's adifferentassumption.
q 18 Sothere'sanumberof--1"'mnotgoingtogothrough my list
E 19 of changesthatl'd suggesButl could certainly envision higher
I.I.I 20 estimatestodothe screening levé&lou know, do we think there's
m 21 something going on or potentially needsto berefinedin certain
=
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pathways.

Regarding the discussion about dislodgeable and, you know,
how much hand-transfer and the empirical, | think Harvey was
trying totalk aboutthe empirical versus the behavioraiad
done some calculations, actually, spurred on by some ofthe
presenterson Tuesday, aboutwhat-- how --isthe amount of soil
that a kid could be ingesting with this 9.5 events per hour, one or
three hours aday, you know, how much dust, dislodgeable residue,
isactually beingingestedAnd we didn'treally on have -- on
Tuesday, anyway, nobody really presented an amounton the hands,
you know, that was realistic, | felt, to a surface-coating exposure
fromadeck.

We were talking about soil loading from playing in diBut
what has come to mind for me is that and, also discussing this with
Dr. Freeman, the concentation on the deck n terms of
dislodgeable dustis probably onthe order of .05 milligrams of
dust percentimeter squarednd there'sacouple of waystogetto
that number.And Il could gothroughthatwithyou.don't wantto
takethetimenow.

Butthatseemstobeagood numb@&mdifyouassume a

one-to-one hand transfer efficiency, now we've got .05 milligrams
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of dirt per centimeter squared of hand@.hen you use thatnumber
and plug and chug through the 9.5 events per hour, one hour aday,
50 percentransfer effciency, the calkulation for dust
dislodgeable dirtingestionis -- oh, whatwas it? --is 4.8
milligrams for theaverage caseand up to 30 milligrans of dust for
the high-end case of dislodgeable dustingestion.

So | actually think that those numbers seem fairly
reasonable, especially when considering thatthe amount of dust
that a child couldingestfrom beingindoors and, you know, the
hand picking up dust, we're assuming thatthatcould be up to half
of whatthe child could getfromthe whole day of exposure and so
talkingonthe order of 50 milligrams per day fromindoor dust
ingestion.And the amount of dustiness, itlooks very much now,
thatthe amountof dustinessonadeck could be similartothe
amount of dustinessinanindoor house environment.

Solendorse, actually, the centraltendency and the upward
bound forthe hand-to-mouth, hand loads per day, you know, that
kind of estimate.

DR. ROBERTS:Thankyou.Before we getto Dr. Bates's
comment, | justwanted to ask he Agency a queson becauseti

may help clarify some of our discussioh.was prompted by
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something that Dr. Ginsberg brought up.

Andthatisit'snot clear to me. Isthishow thisrisk
assessmentis to beused? Is this, in asense sort of likea
screening-level assessmenteventhoughitinvolves central and
high-end exposures such that perhaps adecisionwould be made
whether or notthis situation poses aproblem?

And if the answerd that, accordng tothisanalysis, isyes,
thenthe Departmentwould go back and say we really need to take
acloserlook atthisandwe needtodo amorerefined assessment.
Oristhis, you know, we're goingtodothisonce; we're goingtodo
the bestjob we can; andthat's And depending uponthe
approach, Ithinkitprobably depends on howconcerned we are
aboutthe conservatismorreally how we approach some of these
exposure assumption®nd could | ask for a clarification from the
Agency on hat?

MR. COOK: Basically, | spent20yearsonthe ag side.
Somehow |l endeduponthissid®.e did environmental risk
assessmants. But, basically, frommy experience, andhisseens
tobetrue onthe human side, you're correto.me these are
basically whatyou would call hazard quotients or risk quotients,

and we kind of loosely callthem risk assessments.
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They're quick and dirtyForaregulatory agency, they're
greatwhenthey shownorisk.hey work wonderfully then.

The problemiswhenyou gettoxic materials like arsenic,
low levels, variable data, they don't work very we8o | think the
Agencyis movinginto atiering, like Dr. Ginsberg said, where the
firsttier might be the screemAnd thenyou'd move into a
probabilistic because |l know they've done thaton the
environmental side. I've builttwo or threein that.

DR. ROBERTS:Okay. And whatwe're seeing now would
be,inessence,ite screenmg level assessmant; isthatcorrect Dr.
Edwards, I think, wants to clarify.

DR. EDWARDS:Well, I thinkin Question 7 you're saying
probably, and we may have notcommunicated this as well as we
might have.Butthatwould be more of ascreening level
assessmentWhenwe move into Question 8, that's probably more
of trying to gd arealistic assessmaent.

Andwhat weintend to produce when we do arisk assessment
isthe mostrealisticone we caAnd | think what mightend up
happeningisif,infact, youfound no problems withthe screening
level, youwouldn'tneed to expendthe extraresources anddo a

probabilistic, whichis much more sophisticated.
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Butwe would like comment fromthe Panelonifwe did move
to probabilistic, what would make the most sense to do; and, also,
whether it even makes senseto do adeterministicasascreening
level. Doesthat help?

DR. ROBERTS: No, ithelps alotbecause lhink it's
importantforthe context of looking atthese valués a
screening level assessment, of course, you wantto be sure and
capture the highend because youdon'twantto decide there'snota
problemif thereis.

No. This helpsenormously, I think, forthe Panelto sort of
putinto cmntexttheissueof adeterministicanalysis vesus a
probabilistic analysis and how the would beusedin the
decision-making process.

DR. WARGO: Maylrespondtothat?

DR. ROBERTS:Dr. Wargo will respond to that pointvery
quickly. Weneedto get backto Dr. Bates and Dr. Smith.

DR. WARGO: Ithink that thedeterministicapproach can
giveyou false comfortunder certain circumstances, especially if
you have heavily skewed distributions of behavior of
contamination.And thatis oftenthe case.

And by this, I mean, ifyou have many zerosinyour data set
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1 and you have acouple of high-end values, say, 9 percentofyour

2 valuesinyour datasetarevery highend, thenevenyour 90th

3 percentile valueis goingto be zer8oindoing yourrough-cut

4 deterministicapproach, themedian, the90th pecentile, will

5 returnazerovalueAnd you may walk away saying there's no

6 problem, whentherealityisyou've got9 percentofthe population
h 7 thatcould be heavily exposedhatwas one point.
E 8 The second pointisthatonthe modelingissue, it's easyto
E 9 donow.And the Agency has already made great progressinthe
: 10 pesticide divisioninthe food safety areaunder FQRAd that
g 11 logic, thatapproachto modeling, isdirectly transferable to this
a 12 scenario.And you've got people thatunderstand itandyou can
(T 13 move forward quickly.
> 14 Inresponse toyour question, Steve, I liketothink of this as
E 15 helping themto frameout amodd that will really be kind of a
u 16 living modé that will changeover timeasthey get that greater
u 17 understanding aboutthe various factors or parameters thatthey're
q 18 putting intoitasthey have clearerunderstanding of whatthose
E 19 distributions are.
I.I.I 20 DR.ROBERTS:Thankyou.Dr. Bates has waited patiently.
m 21 Let'slet him makehis comments, thenDr. Smith and Dr. Clewell.
=
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DR.BATES: Well, like many colleagues here, | supportthe
useof probailistic assessmelts even if deterministicassessments
are alsoused as screening method.

| have some concerns aboutthe estimates for oralingestion
of residues as I mentioned yesterday inresponsetoone of the
preseners. | believe there'saneed foran adidonalfactor in
there whichissortofarelbading factor becausehere isan
assumption builtin theethat between every event there's a
reloading of the hand soliatthe 50 percentan beremved each
time.

Solsuggestthatthatwouldn'talways happen between
hand-to-mouth events and that an additional factor needsto be
incorporated and whether it's adeterministicof aprobailistic
model.

DR.ROBERTS:Ithink Dr. Freeman wantstorespondto
that.

DR. FREEMAN:Ithink that'saveryinteresting poinEor
those of youwho aren'taware of some of this behavioral data,
whatwe dowhen we're quantifying kid's behaviors, which we do
with acomputer program that allows ustolook atfrequency and

duration of contacts.
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The average duraon of aconacta chidhas witha surface
isaboutfour secondslThe child has hundreds of these contacts
before a mouthing event occur€harles Rhodes's laboratory
studies suggestthata hand basically maxes outinterms ofloading
somewhere betveen four andeén contacts. So thatif the child was
mouthing outdoors, which I have aconcern about because most
children otherthan babiesdon'tdo that, thatit's alwaysinthe
state of replenishment at thetimethefingers go into thenouth
because they're constantly touching thindsd after about four
or fivetouches, you know, you've gotyour maximum loading that
you can have.

The Rhodes's work was actually done not with soils but was
done with dust particlesSo what happens outdoors may be
slightly different.

DR.ROBERTS:Dr. Smith.

DR.SMITH: Andy Smith. State of Maine.

I guess, let me start first, by given yourresponse of this sort
of tiered approach with screening and possibly being refinedto a
probabilistic,  would feel much easierresponding if Question 7
said something more like provide us your input on the selection of

these spedic values forusema screenng level analysis.
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Butthat'snotwhatthe question saywhat the question
asksusisdowethinkthatthe centraltendency valuesinthe
high-end vaues produce estimates in themiddleand high-end
range.And | agree strong with the statisticians and others on this
panelthatwe have noidea.

I mean, ifyoudon'tdoitinastochastic way andtry to make
some sortof approximation, we don't know whatwe're ending up
with. We don't know whatwe're ending up with because of
differentpossble shapes oftte distributions because ohie
correlation structure between themnd I'm very concerned about
the correlation structure between age and hand-to-mouth behavior
aswellasanumber of other factors.

Solwould feel comfortable getting into a dialogue about
what values oughtwe touse and notuseinascreening approach if
| thoughtthat wasreally what you were asking Bsit I'm having
troubleresponding because the questionasitisisoneldon't know
how to enswer in adeterministicway.

DR. ROBERTS: Well, I canfix that. Basically, our
response could be that, forexample, the Panel would recommend
using adeterministic analysis only for screening purpostesd

forthat purpose, you know, thisiswhatwe think the inputs should
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be.

DR.SMITH: Uh-huh.And I thinkunder that scenario, my
response, I think, would be there are certainly some parameters
thatl have questions abouB.utthe way Il would preferto see
them approachthisis, raherthansay let's modify onealittle this
way or that way, maybe instead of justdoing the deterministic
analysisasone ortwo scenarios, maybe make itthree orfourtotry
togetsome sortof sense towhat are the bigdriving factors and
justhow variablethey are.

Soforexample,youcanimagine underthe durationrather
thanitjustbeing 130 days, you might have several scenarios. One
has been described to reflect warmer climates and othes.

One particularone thatl'd like toyou think aboutisinterms
of the six-year scenam. The sk-year scenarm seens very
plausible for me although with a caveat aboutthe interaction
between age and hand-to-mouth activitywe think of our own
anecdotal experience, and |l have twdiave athree-finger sucker
and athumb sucker athome.

And |l have pictures of them on my pressure-treated deck if
you'd like that, tooButthatreally startstoreally trail off at six

years of ageSoforthatscenaro, I'mcompletely comfortable
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with six years.

Butiflstartthinking aboutdermal contactand | watch
people on playscapes, well, thatgoes alotlongelot of schools
have playscapeswWhenyou getinto Maine and rural towns, there
isn'tacommunity playground; there'saschool playgrouAdd
that's used extensivelyrightup throughthe entire elementary
period, lesssoastheygetolderandthey're moreinto sp&us.
certainly through that period.

Solwouldencourage youasyou'relooking atthese
variablesto be thinking of, ratherthan trying tofocusonone,
perhaps focus on severdifferentscenaros atthisearly screenng
stage.

DR. ROBERTS:Thankyou.lthink Dr. Vuis going to
correct somdhing I just sad.

DR.VU: No, notatall. Actually, the Agency iscertainly
recepivetorevise Quesiton 7 toreflectwhatDr. Edward sreally
asking thePanel is, that if the Agency wereto do adeterministic
approachtodoascreeninglevel, whatvalue basedonthe
recommendedvalue, as Dr. Aviado explained earlierinthe
document, what parameters should we use and which one you

would notrecommendAnd then, of course, recognize you all
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recommending theprobabilistic approach, which will be Question
8.

DR. ROBERTS:Okay. Thankyou.Okay. With that
clarification or thatunderstanding, would itbe fairto say -- let me
throwitoutas aproposal --thatthe Panelwould recommend using
adeterministic assessmentonly for screening purposes.?Dr.
Clewell.

DR.CLEWELL: Isharethe skepticism of Dr. Wargo
regarding the value of adeterministic evaluation fora screening.
don'tseewhyascreeningisneededinthisc&meeningis
usefulwhen you have sitesand you're trying to figure out where's
the problem and where do | focus my attention.

The attentionisfocused®eople wantto knowAnd they
don'treally need to hearabadanswerthatwas done fora
screening leveland thentrytoconvince them, well, now we've
done itbetterandthisisreallythe answ&hatthey needto
hear, the firstnumberthey need to hear, isthe one thatyou
actually believemight have somevalidity.

Solsavthedifficulty with theprobailistic risk assessment
ismostly akind oftechnology gap, thatthere are people who have

neverdone one, don'tknow thattheytrustcomputerstotake away
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1 their judgementThey see you put all these distributionsinand
2 outcomes adistributionAnd they say, | justdon't feel like |
3 really...
4 Soifyoucanusethe deterministicrisk assessment
5 multiple-valued, multipleruns of adeterministicto hdp inform
6 peopletounderstandtheresults of the probabilistic risk
h 7 assessment and putitin pespective, | believeit's vauable for
E 8 that.I'm very much againstdoing any sortofarough screening
E 9 for something thatisclearly a significantsocietalimpactand
: 10 should be donerightthe firsttime.
g 11 DR. ROBERTS:Okay. Good points.Dr. Kosnett.
a 12 DR.KOSNETT:I had aquestionabouttwo ofthese
(T 13 parameters, and perhaps people fromthe EPA can help clarify it.
> 14 Oneistheissue of years andthenlifetime exposure, 6 years out of
- _
: 15 a75 lifetime.
u 16 Amlcorrectinthatyou'reinterestedinthatduration or
u 17 those paramtersinparticular for cakulating cancer r§ks?
q 18 VOICE: If I mightclarify. Yes, that goesintothe LADD
E 19 equations forthe cancer rsk.
I.I.I 20 DR.KOSNETT:There'sjustaninteresting --andldon't
m 21 have a definitive answer foryowBut Il wanttojustdraw
=
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something to your attention withrespectto some emerging
informationregarding arsenic and cancerrisland thatis
traditionally most cancerrisks have beenbased onyour average
exposure over alifetime because they've beenderived fromthe
experience of reference sets, ether animal studiesor someimes
environmental studies, where the exposure has occurred over a
lifetime. Sothenthe exposure ofthe peopleinquestionwouldbe
averaged over alifetime.

You have amteresting situation with arsent recenty,
relatively recenty, inChileinwhich case hererealyisapeak
period of exposure that occurredinthe populationthere between
1958 and 1970 that was much higherthan during other periods of
times because that'swhen an elevated source of water was
delivered b Northern Chile, notthe enire area buthe
Antabecost (ph) arean particular.

DR. ROBERTS: Dr. Kosnett. | hatetointerrupt. Isthis
goingtolead --

DR. KOSNETT:Yeah, I'mgetting to this pointAnd
essentially therisks that were observed during that 12-year peak
are relatively congruent with theriskin Taiwan which are based

onlifetime exposures.
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1 Thepoint beingisthatit'snot altogether clear that for the
2 arsencrisk slopes hatthey necessaty have bbe averaged over a
3 lifetime. ldon't know the answer tothatthinkthat'simportant
4 tobearin mind. And maybe inthe future we'll learn additional
5 information. Maybe my colleagues, maybe Dr. Bates or Claudia
6 Hopenhayn-Rich, wantedtocommentonthatas wBlit I'm not
h 7 making a definitive judgementonit; I'mjust pointing that out.
E 8 DR. ROBERTS:Actually, I'll comment. I'll concur with
E 9 yourcomment.lthink there are some data and some analyses out
: 10 there that supportforothercarcinogens some difficulties or
g 11 uncertainties associated with using lifetime average daily dosing.
a 12 And |l can provide thosetothe Agencgnd Il think we should.
(T 13 Although, again, it'snotinthe context of any of these questions.
> 14 And Il thinkit's probably worth bringingupDr. Ginsberg.
E 15 DR. GINSBERG:Butlthinkitisdirectly inthecontext of
u 16 the question because their exposure scenario andrisk calculation
u 17 is6divided by 75.So ifthere's anything unusual goingonin
q 18 those firstsix years of life, for example, alot of exposure to
E 19 dislodgeable residues or some other factor, itisgoing to be
I.I.I 20 diluted out by tenfold interms of exposure dose.
m 21 And ifthose sixyearsareaunitofrisk, asusceptible period,
=
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ifthose sixyearscanbe seenasimportantofanexposure as a
lifetime of exposure later which isthe case, nowthe Agency has
recognized with vinyl chloride interms of the IRIS document
which suggeststhatshort-term exposures earlyinlife can be as
importantas alifetime of exposure but starting in a sexually
matureanimal.

And, you know, we have atleastone precedent for tihatd
alsocases could be made fortamoxifenand DES on hormonal
chemicals and also cases like that, notjustfor geneocarcinogens.
But alsothere'sdieldrinin DDT data that suggest early life
exposure canbe asimportant by itselfaslifetime exposure
starting asan immatureanimal.

Sothe 6-to 75-year equationthere, ifyoudo use it, I think
you havetorecognize thereisuncertainty and possible
underestimations of lifetime cancer risk.

DR. ROBERTS: Okay. We'll raisethat issue, and | think we
can probably provide some paperstothe Agencytosupportthat.

DR.CLEWELL: Canlclarify somethingonthe vinyl
chloride?They didn'tdo an adjustment by afactor of Ilthey
actually justdoubled the adult valu&@he investigation of vinyl

chlorides suggests thatthat's approprialtéhink thatit'sin
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1 childhood more importantyou shouldn'tdivid€ou just may

2 needto be considerthisinadditionto thastill supportlifetime

3 average ddiy dose enhanceadithe child.

4 DR. ROBERTS:And I thinkwe can pointoutsome

5 guantitative analysesassodated with that uncertainty. Let me--

6 Okay. Yes. Go ahead.
h 7 DR. KOSNETT:l have asecond pointAnd thisis a
E 8 guestionissue.
E 9 I notice you have oralingestion of soil residues and you
: 10 have 100 milligrams per day forthe centraltendency and 400
g 11 milligrams per day forthe high end.don't see a factor forthe
a 12 fraction of that soil intake which would be attributed to, for
(T 13 instance, the playground site.
> 14 Was that something that was also going to be factoredinto
E 15 it,orwereyougoingtodothese analyses considering how much of
u 16 that 100 milligrams adayis going to be attributed to the site ifthe
u 17 exposuretimeisone hour perday orsomething of that nature?
q 18 VOICE: | can startoutfirstTrulyitis anoutdoor scenario.
E 19 The 100 and the 400 do notinclude any sort of dustfrom the
I.I.I 20 interior, insidethehome Thatis speifically recommended
m 21 values for outdoor settings for total soilingestion over the didy.
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thatanswers or beqis to answer.

DR. KOSNETT:Maybe I'm still not following it.If
somebody --you're assuming thatthe person'stotal exposureis
100 milligrams adayBut how much of that are you goingto
assigntoaspecific site whenyou'redoingariskassessmentifthe
assumptionisthatthey spendonly an hour atthatsite aday?

| justdidn't see that kind of parameterin here, and |l just had
aquestion aboutthat.

DR.DANG: Winston Dang, forthe Antimicrobial Division.

This hundred milligrams we cited from 1989 Calabrese study
from 400 children.And we adopted the mean value from this and
recommended by inexposure forthe harsh in other words,
that's 100 milligram that do not have distinction between the
playground and also where the other soil contaminatoris from,
dustorfrom other area.

DR. KOSNETT:Yeah.Sodoariskassessment ata
playground.And you're going to say, well, the child is taking in
100 milligrams a day outdoors forthetime he's outdodiew
much are you going to assign of 100 milligrams to the playground?

DR.DANG: That's --

DR. CLEWELL: All of it.



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

10

11

12

13

14

15

16

17

18

19

20

21

70
DR. KOSNETT:AIllofit. Andyou mightwanttoconsider

whether that's realistic.

DR.DANG: Yeah, that'slike a--we just mentioned we
assume is 100 percent but, of course, have some uncertainty
analysismay have bincorporat there.

DR. ROBERTS:Dr. Kisselraised hishandefore I getto
him, let me, inan effortto try and move things forwaildave not
so far, inany ofthe comments, heard any enthusiasm, frankly, for
doing adeterministicanalysis.

Let me follow up, then, on Dr. Clewell's suggestion and
throwitoutonthe tableWould you, Panel, recommend thatthe
Agency should notconductadeterministic screening level
assessment; they should goto aprobabilisticassessment?

DR. KOSNETT:Idon'tknow.ldon't know.

DR. ROBERTS: Isthereagreement onthat?

DR. CLEWELL: Iwould agree with that.

DR. ROBERTS: Dr. Solo-Gabriele.

DR.SOLO-GABRIELE:I still thatthere's a benefitto
running asimple model and getting some data priortorunningthe
moreelaborate probailistic modd.

DR. ROBERTS:Okay. Certainly, you could use
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deterministiccalculationsin theprocess of @nstruding a
probabilistic analysisButlthink whatwe're sort of talking about
isdoing an analysis, drawing some conclusions, whatever they are,
and deciding whether or notto move onto another tier.

Andlguesswhatl'masking the Panel, sincel haven't heard
alotofsupportamongthe Panelforascreeninglevel
deterministic analysis as aproductfromwhichadecisionwould be
made.Would the Panelthink thatthe first shotout of the block
should be a probabilisticassessmentinwhichcase we move to
Question 8?20risthere value, oristhissomething whichwe don't
have consensusDr. Heeringa.

DR.HEERINGA:Ithinkthe consensusthatl heardis that,
while deterministic analysis does not have sort of long-term
ultimate utility fortheEPA, tha someinitial crack atitjustto g«
afeel is certainly warranted. | mean we'realways willing to look
atnumbers andjudge their utility.

I think the other suggestion which Dr. Ginsbergraisedisto
--you know, there are six parametersinthis modédu have a
centraltendency value and an extrenBa you've gotsort of two
to thesixth possiblenodds that could befitted for al possible

combination of these parameters, and you could do thatin an
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Excell spreadsheetin probably aboutthree or four hours.

Solwouldrecommend go ahead and do that, and then
essentially you've spanned the range ofthe 64 models for your
deterministic parameterstolook atevery possible combination
that you potentially could haveAnd that gives you some sense.
And Il think from there you launch to, | suspect, whatis apparently
a more threatening exercse or aleasta more labor-intensive
exerciseof developing aprope probabilistic approach.

Butlthink that would give you ageneral sense of whatthe
deterministicmodds and sort of x¢haust thepossibilities unless
we discuss different central tendency and different extreme
values.Butevenifwe come up withthose, you still have two
pointstolook at AndIthinkitwould be good sense to sort of
survey he field then.

DR. ROBERTS:Dr. Kissel had his hand up earlier, and then
Dr. McDonald.

DR. KISSEL: Theplaying field keeps changing every timel
think to say soméhing.

| guessldon'tevenunderthe concepthere ofrecommending
todo adeterministic analysis or noYou've given us numbers.

You haven't multiplied themtogether, butl sda down and
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1 multiplied themtogether. | suspet peoplein theaudience have

2 satdown and multiplied them togethersuspectthat you've sat

3 down and multiplied themtogether. You just haven't written it

4 down and handed itto us.

5 Solthink probably everybody here knows what happens

6 when you multiply these numberstogeth&o we're already past
h 7 that point.And why would werecommend to eitherdoitornotdo
E 8 itatthis stage?thinkthe obvious answer hereisyou're goingto
E 9 projectreally big risks if we keep he numbers asthey are.And if
: 10 there'sanyconcernaboutthat,thenwe have togoanddo
g 11 somehing ese, which I'vebeen pushing for gprobailistic
a 12 analysis all along.
(T 13 | also, l guess, kind of objecttothe notionthatyou choose
> 14 between oneortwo of thesethings and this is theend of it. I think
E 15 thereisanother phase whichisthe truthing of this process which
u 16 means you have togooutand do biomonitoring and try to figure
u 17 outifthenumbeas ma&eany sense And just multiplying these
q 18 thingstogether without thatintention, ultimately, is kind of a
E 19 sterileexercise.
I.I.I 20 The one oher thing thatl wanted to say because | was
g 21 looking up thatyou wanted to know whether things were high end
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ornot. Thereisone pece heretlatl think could be -- nostof

these assumptionsyou're making, I think, are conservative.
Although we did boostup the soil availability number a little bit
but not greatly.

Something that'snotin hereispica. And EPA has
traditionally shied away fromthatbecausetiere aren'any realy
good numberstodeal with it.thinkthe evidence for soil picais
betterthenis kind ofled onin thisdocumer®ome kids do
occasionally eat big hunks of dirt.

Thereissome confusion, by the way, inthe documenton
page 16 inthe background documefithe exposure scenario
whichis described asincidentalingestionthen has a sentence
which says, "Using hands or utensils to pick up and eat
CCA-contaminated soil."

Thatsoundstome like picaand notincidentalingestion.
Incidentalingestionisthatyoulick your finger because you
wanted to putyour fingerinyour mouth notbecause you wanted
whatwas onittogetintoyour mouthfyou're picking up and
eating stuff, you're engagedin picabehavi®mn you're describing
pica, butyou're callingitincidental ingestion.

And the other piece of hatthat's notconservaitve isthat
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1 while we may have a bad handle on soil pica; we have zero handle
2 onnonsoil picaonjustpickingup apiece of wood that's CCA
3 treated and eating it. And I think therisk from tha mightturn out
4 to bevery largecomparedto al this other stuff tha we'retalking
5 about.And sowe really oughtto make some attemptto find outto
6 what extent kids actually do that sort of stuff.
h 7 MS. AVIADO: Maybelcanjustrespondif possibleto
E 8 further classifyitforyou.
E 9 Certainly, when we putthe background documenttogether,
: 10 there are cerdinaspecs of the characeérization thatwere not
g 11 further refined intimefor this. That was somehing I, myséf, had
a 12 looked at and flags wentup as to aconfusion.
(T 13 Now, our exposure factors handbook, as you may well know,
> 14 forthe picachild, theylook atarange ofingestion that, | believe,
E 15 it's 10 grams astheirrecommended value fortrue pica behavior.
u 16 And the data from the Calabrese study included an estimate that
u 17 they attributed to a pica-type behaviorina child, whichis why
q 18 your 400 high-end values seems a little bit higher than anticipated.
E 19 Butthe behavioritselfthatyou're talking about, Dr. Kissel,
I.I.I 20 athree-year-old child may in fact belicking at residueoff the
g 21 hand or engaging in literally eating dirt. But thelevel of the
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1 ingestion would still be considered nonpica.

2 DR. ROBERTS:Dowanttorespond?

3 DR. KISSEL:I'mnotsure who's definition thatid.guess

4 that's yoursconcocted here.

5 I think distinction oughtto be deliberate versus inadvertent

6 ingestionis picaornotpicaandamounts can be quite variable.
h 7 Andthe 10-gram standard, that's kind of an old hoary number
E 8 that's been around foralongtime; butitdoesn'thave too much
E 9 basisinanything that|'m aware of.
: 10 And Il think there's more kids outtherghe Long work from
g 11 Jamaica, there'sabunch of kids that are above athousand
a 12 milligramsinagivendayYou know, you can startrunning the
(T 13 numbers andity and figure outhow much of a surface akihas o
> 14 lick and how heavy the hand hasto beloaded and that sort of stuff;
E 15 anditgetstobe difficulttodeliberately --tonondeliberately take
(@) 16 inthat kind of soil.
u 17 There'sthat 480 milligram a day construction worker number
q 18 outthere.And, personally, I've had 20 milligrams of dirtin my
E 19 mouth.And theimmediate reaction that | wanted to have was to
I.I.I 20 spit. Soyou have towantto be doing thatto beingesting big
m 21 clumps ofdirtatonetimeSotogettothethousand milligram a
=
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1 day andthose kind of numbers, I thinkithasto be deliberate
2 behavior.And so |l wouldn'tdraw the distinction on the basis of
3 some number.
4 MS. AVIADO: No, thatwas not my intentionAnd, if it
5 came across thatway, thatcertainlyisn'tthe Agency's position.
6 believe our positionisto characterize truly the incidental
h 7 ingestion.Butyouraised the pointof maybe, as a side point,
E 8 shouldthe Agency considerincluding behavior for children who
E 9 do, infact, eatsoilas apicatype.
: 10 DR. ROBERTS:l have Dr. McDonald, Dr. Smith, Dr.
g 11 Kosnettand Dr. GinsbergBut we need to start coming to closure
a 12 onthis particular question. Dr. McDonald.
m 13 DR. MCDONALD: Pass.
> 14 DR. ROBERTS:ldidn't meantointimidate youDr. Smith.
E 15 DR.SMITH: It may hopefully to push usinthe direction of
u 16 closure.lwould justlike to echothat my complete supportforthe
u 17 comments tha Dr. Kissd just made, leaving asidethesolid
q 18 ingestion; butinterms of the let's just go straightto a stochastic
E 19 analysis or probailistic analysis.
I.I.I 20 And justtoemphasize thatwe've got already a halfadozen
m 21 various versions of screening-levelrisk analysis that have already
=
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beendone by various state agencies, by environmental groups, and
by industry.Sowe've seen lots of different permutations of how
we can slice and dice thisAnd we know that we can come up with
numbers that suggestthatthere'svery significantexposure, which
| also agree, argues fot.i

We oughttodo some biomonitoring check onthAnd that
we can genhumbers hatare very bw. And | think thatmeans hat
we have todo astochastic analysistotrytogetabetter handle on
this, and westill needto do biomonitoring.

Solwould--thelguessitstated with Mr. Clewell that |
would agree that atthis pointlreallydon'tsee avalue, and|
haven'theard a céar sense frormthe Agency of whathe value is
going to beforthedeterministicanalysisifallit'sgoingtodois
mostlikely resultinyou saying, oh, well, we need to do a more
sophisticated analysis.

DR. ROBERTS:Dr. Kosnett canyou add tothator move us,
also, inthe direction of closure?

DR. KOSNETT:Idon'thave anopiniononthataspe®ut
| wanted tojustsay onethinginresponse towhatwas said about
the picascenarioAnd thatisyou know, thatisanissue, for

instance, being addressed rightnow in Region 8 in Den\tegan
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have a profound impactonthe ultimate decisions aboutthe risks
associated with a site astowhetherornotyou're goingtoconsider
whetheryou wantto protect againstthe possibility of 10 grains.
mean, itcan have a huge impact.

And, really, Ilwould agree with Dr. KisseMWe really just
don't have good dataon how frequentitis and, to what extent, how
itoccurs.Should we use fine-sieved soil bioavailability when it's
done?Usually fine sievingisdone because fine sieving is
associated with the low level hand-to-mouth contal¢ts the dust.
Butwhenyou're talking scoops of soilinyour mouth, maybe we
should do crudely sieved soil for bioavailabilitpAnd it changes
everything.

Sothebottom lineis | really think that this needs to be
studied and fundedAnd I think ATSDR is actually interested in
thisvery much, too; so maybe you cangettothe together with
them and help theml'm sure they would appreciate the funding.

DR.ROBERTS:Okay.l have so far proceed to probabilistic
analysis, consder pica, and hen there were aso some comments
about considering lifetime average dosing as -- Dr. Ginsberg

DR. GINSBERG:Yeah.Regarding the potential value of

deterministicassessmat, | think tha thereareanumbae of
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different scenarios tha can beprioritized for probailistic. Ifone
does ahigh-end orscreening level deterministic assessment, you
may find that there are certainly risk driverd.aybe you could
figure outthatthe occasonalpica behavorisorisnotan acue
risk orisunlikdy to bean acuterisk oris likey to bean acute
risk. And maybe, then, you could understand the need toreally
beefupthe dataand understand the full distribution of that.

Maybe we canunderstand from some high-end deterministic
approachesthatdermalisorisnotabigfactorhere orcould or
might not play a big factor; thatthe soilingestion component
versus the dislodgeable component, how importantthey may
relatively be.Notafinal decisiononthat, butjustwhere do we
wantto spend.

Because lhinkit's easy b say let'sdo deerministic--1'm
sorry -- probabilistic approaches and show the technologyisthere
todothisonaconputer. But my concernswhere are we datrich
and where are we guessing especially aboutthe tails of the
distributions where we're going to be predicting high-end
phenomena.

Weprotectinthe90th pecentile child, the95th pecentile

child. Whenyou getupinthose high-end distributions on any of
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these, you have the mostuncertain®nd | think we should limit
those exercses bwhere we havehe bestinformation.

And we're notgoingto have greatinformationin every area.
Are we goingto have greatinformation on dermafe we going
to have greatinformation on dislodgeable, you know, a penchant
fordislodgeable intakePdon't know where we're going to be data
richand where we're not

But Il would think that some prioritization up frontthrough
some screening level deterministic may be agood way to getinto
that.

DR. ROBERTS:I think, Dr. Ginsberg, you launched
yourselfwellinto Question 8, which is okay.

Let me, then, proposeisittheconsensus ofthe Panelthat
they should proceed to aprobabilistic analysis, and thenthey
should consider picabehaviorinsome forminthatanalysis?

DR. KOSNETT:They need to study it.

DR. ROBERTS:Conside ittotheextentthat they'reable.

We can make arecommendation thatthey studyiit, | mean, in
the shorttermwhatthey're goingto be abletodo, I think, is
probably make the bestuse of what datathey can find outthere.

And thenthe other pointthat wasraised aboutaverage daily
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dosing.

Isthe Panel in agreement with those points?

DR. KOSNETT:Ithink just say to study it, the pica
behavior.I'muncomfortablerecommending to them thatthey
comeup with someparameters and then just goply --

DR.CLEWELL: Moreresearchisneeded.

DR. KOSNETT:Ithinkit'salegitimate, importantthing to
do.

DR. ROBERTS:Ithink from our discussion there was
enough concernthatthat's behaviorthatshould be considered.
Andldon'tknowthatwe're --"considered"is a pretty open-ended
wordintems of howthg'reableto --

DR.KOSNETT:Idon'teventhinkthey can make up a
numbertouselt'sjustanissueldon'twantto be
misinterpreted.l don'twantto say thatthey should add a
parameterand come up with values for picabecause you justdon't
know whatto putinit.

What I'm saying is thisis aissuethat communities are
asking aboutl'mjustrecommending thatyou study it.

DR. ROBERTS: Dr. Kissel.

DR. KISSEL: I think I'd besatisfiedif | saw alineor a
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caveatthatsaid we are awarefhtatthere's anolerissue and we
didn'tdeal withitbecause we didn't have any quantitative basis
fordoing so; butnottojustignore italtogether, whichiswhat's
been goingonforquitealongtime.

DR.ROBERTS:And Ithinkthatconsidering doesn't mean
that'sincorporatedintothe analysis but atleastacknowledged.
Dr. Smith, moving on closure.

DR.SMITH: Yes. The only expansion |l would make on
going straghtto stodasticanalysis or prob#&ilistic analysisis |
would also encourage themto go straightto an aggregate exposure
analysis and notjustfocusing onthe playscape.

DR. ROBERTS:Let'stalk aboutthatwhen we talk about
number 8.

Dr. Vu, havewe --

DR.VU: Ithinkon behalf ofthe Agency, we appreciate your
recommendationsAnd I thinkit'sasound one, and we can go
ahead with Question 8And | would suggestto helpyou, the
Panel, fordeliberation for Question 8, perhaps you can pull outthe
EWG overheads tha have all these parameters.

Andinther analysis, they have certain parametersto be

fixed and certain variables, and perhaps we can have some
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discussion around those that will be helpful forus whenwe're
goingto proceed with the probabilisticrisk assessmddcause
asyou know, some parameters have actual data, you know, there's
some uncertainty surrounding different parameters.

DR. ROBERTS:lwas hoping we could skate through 8
pretty easily.Butif youwantinputon specific distributions, |
think yourrequestisareasonable oneifwe canfind amongthe
enormous stack of papersthautthat's probably areasonable
way --

DR. CLEWELL: Actually, they're allright herel haven't
turneditinyet, butlalready did that.

DR. ROBERTS: Well, inthat case, let'sgo onto Question 8.
I think atleastpartofit has beenanswered®.ut there's much,
obviously, we need to provide the Agency interms of feedback for
that.

Let'sgo ahead andread Question 8, ifyou would.

DR. EDWARDS: Inessence, Question 8dealswith
probabilistic methodslt says, "Please commenton whetherthe
existing daabases on vaiability of the different parameters
affecting exposure are adequate to supportthe development of

probabilistic estimates of potential exposuléthe Panelregards
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1 the data bases are adequate, please identify which parameters
2 should be addressed using adistribution of values and which data
3 bases should be usedtosupply the distribution for particular
4 parameters.”
5 DR.ROBERTS:Dr. Clewell,you're primed and ready to go
6 onthisone.
h 7 DR. CLEWELL: Yes, justpoint me and fire.
E 8 lam glad that Dr. Vu asked youtogetoutthe EWG analysis
E 9 because |, &o, was verympressed wihit was an examle, justas
: 10 an example, of onelevel at which onecando probailistic
g 11 analysis.And | thoughttheir presentation was very nice.
a 12 As I mentioned under Question 7,1 do believe thatit must
(T 13 be, thiswholething must beseenassomehing tha will be amajor
> 14 activity that will involve multiple iterations of definition of the
E 15 parameters and distributions, the approaches, the extentto which
u 16 things are varied, which parameters are varied.
u 17 And, I, personallyif lwere doing this kind of a project,
q 18 would do both multipledeterministicestimates to ge¢ ageneral
E 19 feeling forthe kind of range of scenarios and impacts of different
I.I.I 20 aspects and amorelimited probailistic analysis whichis wha |
m 21 consider the EWG anaysis.
=
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It'sthe shallow end of the poolt's saying, okay, for those
things forwhich we have agreatdeal of dataand soit's hard for us
to pickanumber, butwe have alotof numbersto pick from, why
don'twe justuse the numbers.

So for thosethingswherethereweredislodgeableresidue
data and 150 different points, use the 150 different poifdtseir
approachwas justto tkethedatasets and sanplerandomly with
some sort of, | gather, Bayesianidea of how often you should
samplefromthis ddaset versus tha dataset and for threeor four
parameters.

And therestofthe parameters, which were dominated by
uncertainty, they fixed. And thenthey tried in somecaseswhere
there were more thanone firmly held conviction for a particular
parameter, they ran theestimateboth ways. And | think
one-to-oneversus 4.6-to-1forthe hand-to-surface ratiois an
example.

That'sawonderful exercisdt was very informativeltalso
informs you kind of how the maximally or highly exposed child
comparestoamedianoné&nd how your various parameter
choices, whereyoudidn't have datato supportanempirical

distribution, impactthe result.
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1 | actually believe that, however, the goal should be a full

2 Monte Carlowhichincludes distributions for both parameters

3 dominaed by variability and thosedominaed by uncertainty. And

4 theones tha wediscusseal and will continueto disauss in this

5 meeting have primarily beenthe oneswhere one person believes

6 this, one person believes that.
h 7 Idon'thave personally have any problem with building
E 8 distributions based on expertjudgmermtnd we do thatin our
E 9 brains and thentrytofocusitdowntoanumbBut, actually, we
: 10 have found when we have done these kinds of analyses thatifyou
g 11 talkto people and youinteractand you describe, well, how does
a 12 that distribution grab you, you can have auniform distribution
(T 13 betweenyourlowest estimate and your highest estim®treyou
> 14 really thinkit'saround .4, butitcould be aslowas .2 oras high as
E 15 .7, how aboutatriangular distribution, trapezoidal distribution.
u 16 There's adistribution forany notion about whatthe parameter
u 17 might look like.
q 18 Andthenyou putthemin, yourunthe Monte Carlo, and you
E 19 seetheresultsYourunacouple of differentdistributions when
I.I.I 20 you'reuncertain what'stheright one; you see how thatimpactsthe
m 21 results.It's aninformative process.
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Sothemainthing I wantto givepeopletheimpressionis
thisisn'twhere you find out what'sthe number, run, getthe
answer.Thisissomethingwhere you have towork through it;it's
an anaysis;it'savery bbor-intensive analsis. Butit's extremely
informative, anditgivesyouamuch betteridea of the range of
exposuresthatare likely asopposedtojustacentral estimate and
an extremely high-sided estimate. So | thinkit's worth the
trouble.

And I think that actually ifyoulook atthe Gradient
analysis, which is dderministic, they had their estimates. And
you look atthe parameter estimates fromthe EWG analysis and the
parameter estimates that were suggested by EPA, thatyou can
beginto build uniform, triangular, whatever kind of distributions
forthe ones where EWG vaed themthatwas becauseiere was
enough datatodo anempirical one.

I mostly suggest--well, Il guessthisis stepping ahead to
Question 11 --thatyouneedtodocritical evaluation of the data.
Don'tuse allthe dataDon'tuse the pierin CalifornialThat's
obviously notrepresentative of a playscapgére loadings are
much higher for saltwater applications.

Soyoushoulduse your brains aboutwhatdata should inform
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1 the distribution and then testyour firstassessments onthe basis of

2 theresults of thefirst MonteCarlo.

3 DR. ROBERTS: Okay. Who elseisown linefor this? Dr.

4 Heeringa.

5 DR. HEERINGA: |l addjustvery brieflyto Dr. Clewell's

6 comments which lthoughtgenerally afairly comparable
h 7 impressiontothenel had interms of these data.
E 8 | decomposedthe actual elementsto sort of taxonomy of
E 9 aboutsevenoreightdifferent sets of parameters or sort of state
: 10 variables. Butl think tha theoneareathat definitely, asin the
g 11 EWG simulation, I think that you wantto bring inthe natural
a 12 variability in the population, notonlyinchildren's ages buttheir
(T 13 body weights and heights and you gotanice probability based
> 14 sample fordoing.
: 15 So as abasisforsimulation, you startwith a nationally
u 16 representative of population of sampled childr&Sun that gives
u 17 you the body weightand the BMIs and everything else thatyou
q 18 might wanttoincorporate therdtalso givesyoutheregion ofthe
E 19 country thatyouliveinsoyoucouldlook atdifferentregions.
I.I.I 20 Interms of othe activity data, | think tha in terms of the
m 21 stream of information that weneedto really do this sucessfully as
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acompositionthathetimeand theactivity datafor thechildrenis
wherewe'rereally shortintems of usdle datasets.

Therearesometime-usestudies. I'm aware of onefrom our
own institute thatlooks atthe child supplementtothe panel study
ofincome dynamics which attempted to get some diary data on
children's activities during the daydoubtthatthatis specific
enoughtogetanactual playground use, butitwould atleastallow
youtosortofgetasensethatthe amountoftimein play activities
outdoorsisreasonable.

Now, what kids actually do when they're outdoors, I really
don'tknow, otherthan observational studiesnd I'm not familiar
withthose, sol can'tommentthere.

| think those are the areas where we see the greatest amount
of uncertainty in this pahway. I think with regard to residue
availability on surfaces and soils, I think Dr. Stillwell's work and
Dr. Townsend's and@o-Gabriele'sworkisavery good place to
start with that.

Another sortof difficultarea -- butl know that Natalie has
studied very thoroughly -- are transferratesto the child eitherin
terms depositionrates but also mouthing activitids.d, again, |

can'tadd anything more there than whatwe currently have other



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

10

11

12

13

14

15

16

17

18

19

20

21

91

thanthat more datawould be beneficial.

Finally, | just want to say that with regard to compositing all
of thisin aprobailistic risk assessment, that in aseparate
Science Advisory Panel, we've actally reviewed he lifeline and
Calendex (ph) models forthe Office of Pesticide ProtectiAnd |
think thatthose are fairly fully developed; and as a calculation and
simulation, too, I think would be directly applicable to this
problem.

I think John and | talked aboutthis before as sort of
calculation, data storage, input control of these probabilistic
assessments of exposure thatthere are virtually ideal tools for you
toconsider,andlrecommend thatyoutake alook atthem.

DR. ROBERTS: Dr. McDonald.

DR. MCDONALD: Inview of ourconcernsthatthe
deterministicmodd of Question 7 will overestimate thecentral
tendency and seriously overestimate the high-end exposure, | think
that a probabilistic modelis worth developing, in particular, a
high-end valuecan begiventha is interpretableasapercentile
ratherthan as an exaggerated upper limit.

The Monte Carlo risk assessment presented by

Environmental Working group is agood startandillustrates what
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can be done with existing data.

Information giventothe Panel during this meeting indicates
thatmore dataare neededacharacerize other sources of
variation and here are nore faciors thatneed b be included inthe
modd. Weneed amodd morecomplex thanthedeterministic
model of Question 7.

| will outline what additional studies| think may beneeded.

The EPAis planning surveys of playground structures and
substratesThese should be executed asone combined survey of
existing structures and their substrates tolook for correlations
betweenstructure and subgate.

In addition, all possible covariates should berecordedinthe
hope thatthe unexplained variationin arsenic and chromium levels
canbereducedfromwhatwe have seeninthe studies shown to
date.Covariates mightinclude the followinggvidence of
construction debris, such as sawdustinthe substrate; nature of the
substrate, clay, sand, et cetera; the source of the wood; age ofthe
structure;condition of the surface, new, aged, wora & shine;
climate; and thelist cango on from thee.

Thereappears to bemorevariability in arsenicin and on the

wood thanthe industry would like usto think, dislodgeable
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surface arsert, inparticular. The datasetsthe Panelhas seen

show gret availability within and beeween themany available
studies.When a survey of existing playground is completed, those
data should be usedinstead.

Itis possible that wet-weather play and play ondamp
structures brngsincreased rsk of uptake. But there seem tobe
noinformation otherthan wet hand, dry hand wipe studies.

Weneed moredetailed information on therelative time
spenton the structure and nthe substate. | expectthatthiswill
depend onthe weather as children may, forexample, avoid sand
thatistoo hotortoo wet.

Dataon thecorrelation between arsenic, chromium, and the
structureand its substree will be needed to usethis informaion.

The Monte Carlo simulation will allow occasional events,
splinters and abraded ,skinto be includddings like that are
very difficultto putinto thedeterministicmodd.

Well, hand-to-mouth activity is well-documenteWe need
more information onthe rate atwhich the arseniconthe handis
lostandreplenishety contact.

Dermal exposure dependson contatb use dataon

exposed skinisanoversimplificatiofeven hand contact may be
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incomplete atany timeSo the surface area of the hand is not
enough to know.

The factors | have so farlisted concern the structures, the
substrates, and the behavior of the childr@mese are things that
can be measureddirectly and the variation quantified.

Othercomponents of the model, like transferrates and
relative bioavailability, for example, can't easily be measured and
will beincluded in themodd with adistribution thda describes our
uncertainty.

Itisimportantto distinguish between natural variability and
theuncertainty of coefficients whenwecometo interpretthe
model.

Ultimately, there needsto be an epidemiological study that
does areality check on thepredication to themodd, perhaps
arranging forasample of childrento playin €&-free
environment for several months and comparing some measure of
arsenicuptakewith thesamemeasurein amatched sampleusing
existing CCA-treated playgrounds.

DR. ROBERTS: Other comments? Dr. Clewell, then Dr.

Smith.

DR. CLEWELL: Well, actually, I did have acomment; but |
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1 was pointing at Dr. Kosnettde had his hand upBut | will take
2 advantage of your misapprehensionthere.
3 | forgotto mention one of the things I thoughtwas very nice
4 aboutthe Environmental Working Group analysis, and that was
5 their following a child from age one through siXou could then
6 embed age dependenton functions like mouthing behavior within
h 7 the Monte Carlo And I think that'sareal advantage for something
E 8 like thiswhereit'swrongtotrytoascribe alltherange of
E 9 behaviorstoathree-year-old.
: 10 DR. ROBERTS:Thankyou.Dr. Smith, then Dr. Kosnett.
g 11 DR.SMITH: Thatwas one partof mine, sothank you for
a 12 making that comment.
(T 13 | think the othertwo commentsisjusttounderscore again
> 14 thatif we'regoing to bedoing aprobabilistic analysis, tha |
E 15 would really encourage you to pay attentionto any sort of
u 16 information about possible correlations structur&o.me of that
u 17 canbedealt with if we'refollowing thechild over timeand having
q 18 thatlinkage through thereBut we've seenreal problems when you
E 19 ignore the correlations.
I.I.I 20 | haveaquestion for Dr. Freman asto when will her new
m 21 datafromthe Texas study be available because I could see that as
=
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being extremely valuable inputinto this model.

And before sheresponds, my lastquestionis |l hopethatthe
Agency, orlencouragene Agency, bembrace he uncerainty
partofthisanalysis. Inthe pastthe Agency has beenuth more
interested in thevariability part rather thantheuncertainty. |
think theuncertainty isincredibly important hereto hep us foas
where we need research and where we need additional information.
Sothat'sgoingtobe animportantthingtobelooking for.

DR. ROBERTS:Dr. Freeman, did you wanttorespond
before we move on?

DR. FREEMAN: What I cansay istha apreliminary
presentationonthis datais goingto be givenatISEAin South
Carolinaintwo weeks by Cathy BlaclAnd we hope to have most
of the data completed for publication purposes by the spring.

DR.SMITH: Andcanl, justas apointof clarification, that
thesedataaregoingto, fortheirsttime, giveusthe
hand-to-mouth behavior for both outdoor environments and indoor
environments.t's going to be obviously a much larger number of
children. Anything else you wantto mention aboutit?

DR. FREEMAN:Yes. It'soutdoor environments, indoor

environments, and longitudinal study; sowe're following the kids
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fortwo years.

DR.SMITH: Great, great, great.

DR. ROBERTS:Good.Dr. Kosnett.

DR.KOSNETT:Ijustwanttoechowhat Dr. McDonald said
but maybe eveninastronger walreally thoughtitwas
surprising that with all we're doing here and all this discussion
thatthererealyisn'tdatathatl'm aware of hat's been dscussed
onurinary arseniclevelsinchildren who have been playinginthe
playgrounds.lt's been arelatively robust measure of exposure to
orabsorption of soluble arsenic.

Anditwould seemto menotto bevery difficult evento get
a small study togetheryou made reference, Dr. McDonald, to the
Monte Carlo that was generated by the Environmental Working
Group.And, you know, based onwhat |l thoughtlsawinsome of
thoserisks and the exposures thatwould be associated with that
thatwould be pretty readily apparent by monitoring not an
extremely large number of children.think it's doable.l think it
could bedone quicklyAnd I think would really helpto shed some
lightonthiswholeissue, and | wouldrecommenditstrongly.

DR. ROBERTS:Actually, I think thereis alot of

attractiveness withthe idea of that studgut |l don't know that
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the difficulties of that study should be underestimatéthink a
study could be done quickly, butlthink a study that gets estimates
of exposure with high confidence would have to be done very
carefuly.

We cantalk aboutthatl.think, perhaps, atthe end ofthe
day today.l thinkitis an attractive ideaMaybe we can sort of
think aboutthat and how that might be done and, you know, sort of
whatthe caveats and the strengths of that mightBet. let's do
that later on.

Dr. Styblo.

DR.STYBLO: Justacouple of wordsto backupwhatDr.
Kosnettsaid.If youdo urinary analysis, and it makes a lot of
sense tome, please do food speciation of arsenic in udineau
can arrange speciation all the way to oxidation states, itwould be
helpful because we will all evidence to believe thattrivalent
methylated speciesinurine could be markers of other adverse
effects, carcinogenicityYou canreferittolabslike Chris Lees,
of Canada, or Rose Marie Delaraso (ph) in Mexico City.

DR. ROBERTS: Wecan makethat apart of our discussion a
little bit later on todgy .

Let me ask.Dr. Vu, Il gotthe sense that maybe you were
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looking for something a little more specificinterms of
recommendations on sources ofinformatidvhaybe that the
wrong impression.

DR.VU: Ithink I'mjust conferring with our colleagues
here.lthinktherecommendationsthe Panel collectively have
made isavery soundapproach and certainly the Agency will
considerthe approachyoutalked about.

It's always the level of detail, of course, as Dr. Clewell said.
We have touse our brain aswellaslook atdata, et ceteéna.we
will conside that.

Andontheissues ofrecommendedresearch, certainly, as Dr.
Roberts sad, wewill be appreciativeto spend sometime and tak
aboutsome ofthe keyresearch needs thatyouthinkreally have
major impactintothe ground truth, whatever the validati&m.|
think ifyoucanspendsome time, thatwould be very worthwhile
forthe Agency.Thank you.

DR. ROBERTS: Okay. Yeah, | agreewith Dr. Clewell's
comments.l think thatthe approach that he outlined is souhd.
don't know thatwe cangointoalotofdetail hereintermsforthis
use this distribution; for that, use that distributiorthink it will

be aprocessashedescribed oftrying some differentthings and
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1 seeingwhatyou getandlearning from that.
2 Isthere anything thatanyone onthe panelwould like to add
3 beforewemoveon to thenext question? Dr. Smith.
4 DR.SMITH: I guessinterms of specific distributions, the
5 onlyonethatl, otherwise inasking youtouse your brain, which |
6 know you will, isthatwhat | feel strongly aboutisthatl do feel
h 7 strongly that I would really like to see you trytoincorporate the
E 8 new datathat Dr. Freemanis hopefully goingtobe coming out
E 9 with soonasopposedtothe currentdataon hand-to-mouth
: 10 behavior.
g 11 DR. ROBERTS:Okay. Anything else before we move on to
a 12 Question 9?
m 13 DR. EDWARDS: Question 9 hasto deal with thelack of
> 14 Agency dataforuse ontransferofresidues fromwood surfacesto
E 15 skin. Sowe are asking, we assume thataone-to-one relationship
u 16 appliestothe transferofresidues from wood to skilhe Panelis
u 17 askedto address whetherthisisareasonable assumption, and, if
q 18 not, to provide guidance on other approach®&, had usedthe
E 19 turfresidue one-to-one as a surrogate.
I.I.I 20 DR. ROBERTS: Dr. Freeman.
(f)] 21 DR. FREEMAN: The answer is no.
=
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1 DR. ROBERTS:Withthe microphone thistime.
2 DR. FREEMAN: Okay. Whatlsaidis "the answerisno."
3 It's not adequateOne of the things thatis very frustrating about
4 this projectin particularisthatatthis pointwe have no dataon
5 how you would define theresidues thatare onthese boards,
6 whether we'retalking crystalline strucures, wet, oily, dust
h 7 particles, thingsthatare bound to dust or sand, you know,
E 8 particular-size distribution, we have nothing.
E 9 Giventhat, we havetolook atother people'sdatainterms of
: 10 transferand what we knowAnd I will talk about dry particles
g 11 because that's what I'm most familiar with.
a 12 What we know with dry particlesis thatthereisalimited
(T 13 size fraction that adheres to handishat you can actually pick up
> 14 somefairly largeparticles onthefingers, but the fall off, but that
E 15 fall off. Andthat, typically, thesizesoftheparticlestha adhere
u 16 to hands areunder 100 micronisx fact, there is some data that
u 17 suggeststhatitisunder 60 microns.
q 18 Wewere presented with somedataby Dr. Stillwell yesterday
E 19 that had avery small set of datawhich suggested thatthe transfer
I.I.I 20 was somewhere between 30 and 87 percent.
m 21 The datafrom SCS thatwas presentedtous hadarange of 2
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to 74 percent, depending on whetherthe wood was fresh CCA, aged
CCA,orCCAwoodthathad beentreatedinsome wa@ye-to-one
was neveranissueinany ofthese studies.

Charles Rhodesin hiswork came up with transfers of 48 to
76 percentWhatwe're gettingisranged.he SCS data show that
there's was enormous vaiability from hand to haad on thesame
boards.

I don'tthink oneisagoodnumbekthink you're going to
have towork with the range, which gets back to our whole
probabilistic business aain.

Sothat'swhat | had to say.

DR. ROBERTS:Dr. Hopenhayn-Rich

DR. HOPENHAYN-RICH: Well, first of all, thank you, Dr.
Roberts, forsort of getting me off the hook because |l had been
assgnedblead hisqueston;and I'mvery apprecate becauseti
really is quitecompletely, | might say, outsidemy field expertise
asan epidemiologist. So thefew things thda | was going to s§
were pretty much covered by Dr. Freeman.

| would alsojust liketo add that with respect tothe SCC
reportthatlreviewed, also, inadditiontothere being alot of

variability within each group, you have groups like aged
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1 CCA-treated wood and then sealed treated wo$%d .l wondered
2 what happened with aged, sealed, treated wood and all the other
3 possible permutations among the differenttypes of woods.
4 But I will let, at this point, Dr. Kiss& whoisdso mud
5 more of an experton thistopic than me, continue.
6 DR.ROBERTS:Thankyou.Dr. Kissel.You're going to
h 7 have touse the microphone, sorry.
E 8 DR. KISSEL: Part of my objection hereis-- actually most
E 9 of my objection hereisconceptual with this approatbhink you
: 10 mentioned that youwere using the SOPs thatwere presentedin'99
g 11 orsometime around then that had this transfer equation iAnd
a 12 this notion of atransfer efficiency, I think, is potentially
(T 13 misleading.And the issue that had come up then and which points
> 14 outone ofthe shortcomingsisthatthings thatare contaminated
E 15 thatyou contactdon't necessarily have larger surface areas than
u 16 the hands.
u 17 And, specifically, theissue then -- and there was paper
q 18 published awhile back in which largedosesto children were
E 19 estimated onthe basis of exposure tolarge residues on ®yf.
I.I.I 20 the toys acually were snallerinsurface areahtan the hands.And
m 21 why the calculation was done then violated conservation of mass
=




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

10

11

12

13

14

15

16

17

18

19

20

21

104

and made the toys produce pesticide to create loading on hands
thatwere larger than the toys were nthe firstplace.And that's
notagoodwaytodomathematics and do modeling.

And solwouldrecommendthatthis particular equation be
abandonedl actuallyrecommendeditwhenlwasonthat SAP in
1999.AndI'mrecommending again thatyoutossitoutandfinda
differentway todo thiscalculation becauseltere are stiuations in
which youwind up producing mass out of thin air, which is just
generally bad form.

Ontop oftha, Ithink calling it efficiency isjust misleading
becausehe surface area ohe hand andhe surface area ohe
environmentthatitcomesincontactwith can be very different.
And whatitreallyisisjustaratio of ahand concentrationto some
surface concenmtation which was of an enwionmentwhich could be
very differentinscenarotoanother scenara. There'snoreal
reason why those things should match up nicely.

You could easily postulate casesinwhichthe resulting hand
concentrationinthe hand loading actually gotto be much larger
thanthe environmentalloadingdAnd one of the comments
yesterday orthe day before wasthata 150-percentnumber didn't

make any sense because itwastoo high, butyou could easily get
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1 thatsortofaresultdepending on what kind of scenario you're
2 talking about.
3 And the problemisthat peoplethink of a hundred percent as
4 being the top efficiencies. But the way hisefficiencyisdefined,
5 in fact, thereisnolimitonthe percentthatyoucould conceivably
6 get.
h 7 Sowhilel guess | agreenatthere's a probdmwith the data
E 8 and picking aspecificnumber outofit, I think there'sabigger
E 9 problem herethat conceptually thisis abad way to go @ this
: 10 issue.
g 11 DR.ROBERTS:Dr. Smith.
a 12 DR.SMITH: I'd like to follow up on Dr. Kissel's comments
(T 13 onconcern aboutthe conceptual approaédimd | think what |
> 14 would liketodoisusethisasanopportunitytoemphasize some of
E 15 the pointsI've made overthe pastcouple of days.
u 16 The firstone, tobegin with, isthis notion of a transfer
u 17 efficiencyisone-- and I think I'veasked this several times and |
q 18 thinkit's been confirmed --noone hasdone astudy to show us that
E 19 the transfer effciencies are consantas a funciton of surface area
I.I.I 20 wiped. Thatisanunderlying assumptioninthe way you're apply
(f)] 21 this.
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There are lots of different, you know, studies that are out
there.Some use 100 centimeters squaré&bme use 200Some
use 400.Some take hand samples and normalize to the surface
areaofthe handOtherstakethem normalized to the surface area
of thehand swipeal. Thereis completechaos inthedatasets out
there. And there'snoreasorotbelieve thatthe transfer effciency
isaconsantfunction of the surface area.

Soonethingthatyou've gottodois,inthe studiesyou're
planning, youneedtogooutandinvestigate thiadr whatever
method you're goingtouse, you've gottoconvince us that
whatever transfer efficiency, ifyou're going to employ this
conceptual model, which l have doubts about, thatyou've gotto
show us whattisthat's a functon of surface areaat's been
wiped. And you may have todo thisfordamp versusdry.

Thenifyou're goingtodothe currentapproach, whichis
assume thisone-to-one or whateveryou're going to assume, you
needto generate empirical datato defend that.

And, so, forexample, rightnow as lunderstand the planned
study you have, you're going outto collect additional datajointly
with Consumer Product Safety Commission's my understanding

that thereis nointentionto gd any hand daaat thistime But
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that's crucial datato getifyouintendto validate the model that
you're proposingto use.

And, again, |l have my doubts aboutthe modBUltif you're
goingtogotothatapproach,it'sveryimportantthatyoudo that.
Soljustwanttoemphasize thatl have no knowledge whether the
one-to-one number makes sense or nlote tried to take some of
the existing sets that are outthere where we have both hand and
wipes, some of it's arsenic; some of it's pesticidedon't see a
lotof supportforthe approactAnd I would encourage you to
play that gameaswell.

Butlreally would liketo seemuch morein theway of
method developmentto underlie thisapproach with your
acquisition of new data.

DR. ROBERTS:Some good comments so fahnyone else
like to add to this?

DR. DANG: Chairman, thisis Winston Dand.agree with
Dr. Kissel'sand Dr. Smith's pointt's the worse-case scenario
under this kind of assumptionis kind of much, much
overestimated. | mean, not ralistic.

Butifyoulook, asl mentioned yesterday, most studies for

so called "transfer efficiency” right now is from (inaudible)
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surface banother surface.Sothe (inaudible) surfaced another
surface, we can estimate how much amounttransfertothe other
surface.That's mostof agriculture work on he turf, isputon the
toys or furniturewe can estimateiit.

And Dr. Keeser's study in 1998 talking about from the soil,
how much to the mouth or othelhat number amountwe have no
--rightnowwe don't know exactly CCA from wood surfaces
because the wood surfacesimpregnateditinto the wandthe
surface,isresidue amounihere we have toassume ifit's 100
microgram per 100 square centimeter having been wiped onto the
clothes orwiped onto the hands.

ldon'tknow ifI'm clearly able to explainto everybody or
not. Because so famiour conceptitiswe have no datoshow
therealtrue amount oftheresidue onthe wood surfdsétsame
amountfromthe wipedtestthatis showed he$®.far, thisisthe
bestwe have thatused thatkind of assumption on thBre.l
understandthatthat's overestimatend so we are seeking for a
(inaudible).

DR. ROBERTS:Thankyou.Dr. Smith.

DR.SMITH: I would justlike to emphasize thatl don't

know think you know ifit's an overestimate or nofou know,
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when l've looked atthe empirical datathat's outthere, |l cangetit
togo twofold either way, dependig on the surface and de pe nmuig
onthe substancethat's looked at.

Solreallydon'tthink you know whetheryou have an
overestimateor not. So Il would bevery resistantto classifying it
as being overly conservativd8Because remember, whatyou're
doing rightnowisyou've gotwipe data, you take a block of wood,
youwipe some surfaceClearly there's accumulation onto that.
Younormalize it over thatsurface area.

Underyour currentmodelyouassume you putthe hand down
on the surface,here's no congieraton to how much the hand s
contacting that surface, howlong, and you're allowing for
absolutely noaccumulation onto the handind we know we have
empirical datathatthereisaccumulation onthe hawe.also
know thatit'svery nonlinear.

Soldon'tknow how faryou're off, butl do know thatyou're
off. Solwould, again, strongly encourage you to, inthe new
studies you're goingto be doing, collect datathat will help us
betterunderstand that.

DR. ROBERTS:Okay. Well, final call for comments on this

particular guestionDr. Ginsberg.
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1 DR. GINSBERG:Woulditmake notsense totryto move
2 toward the direct measurements of the hand on the wood rather
3 thanusing theswipedata? Why deal with this factor at all if we
4 cangenerate new datainthisnewround of testiAgd we
5 already have some datafrom SCSWG showed one overhead that
6 had somedatafrom Mainethat | think Dr. Smith ha generated, as
h 7 well astheCalifornia dataand theSCS Daawhichis direct
E 8 measurements on hand uptake which doesn'tinvolve this
E 9 intermediate step of this calculation.
: 10 And ifwe had opportunity fornew data as has been
g 11 recommended by others, maybe to use thatasthe primary data
a 12 bases and thenusetheswipedatawith other materials assort of
(T 13 backup tosupportwhatever distributions you want to uBet
> 14 maybe that should be the primary way to go.
E 15 DR. ROBERTS:Dr. Hopenhayn-Rich.
u 16 DR. HOPENHAYN-RICH: My questionis aclarification of
u 17 whatyou just said, Dr. GinsberdAnd it might just be a product of
q 18 my ignorance of this topic.
E 19 Butifyouonlydothe hand andyou'retryingtogetata
I.I.I 20 relationship between what's there and what gets on the hand, what
m 21 areyougoingtocompare whatyou getonthe handwdtat the,
=
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you know, true concentrationisonthatboard or that structure or
whateveritisthatthe wood isWhatisyourcomparison?

DR. ROBERTS: Dr. Ginsberg.

DR. GINSBERG: For therisk assessment purpose, the
relevantenvironmental measurementwould be the concentration of
loading of arsenic or chromium pea centimeter squaed of hand
surface areathatis gettingintoa moutho whatison a
filter-paper wipe, whichis notgoinginto ay child's mouthis
removed atleastone sep fromwhatwe needmnarisk cakulation.

What isdirectly relevant for arisk calculationiswhat a
hand can pick upNow, I'm not saying thatthat's such a
straightforward thing to measure because, as we havedstagfore,
that there's variability. You could go aad wipeasmadl area, and
thenyou might -- well, actually I think the issue that Dr. Smith
was raisingisimportanttolook at.

Butlthinkthataslongasonaboardsurface areayoudothe
experimentsuchthatyoureachsome kind of equilibrium, and that
assuminginthisthree-minute reloading orifit's nine per hour,
whatis thattime limitreloadingBut whateverthatreloading
periodis, ifyourunyourexperiments sothatsomebodyloads their

hand for thatthree minute interval, whatever, see whatyou can
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actually pick up with themoistened -- assumethat thechild's hand
ismoistened because of hand>tmouth actvity or becauseheir
palmsare sweay, whatever.

Whatdo you pickupinthethree-minute loading period on
these dfferentkinds of deck surfacesvlaybe thatisirrelevant.
You know, I'm just brainstormingBut maybe that's a good way to
doitratherthanthis swipeand thenthis calculation.

DR. ROBERTS: Well, | think some hand-measurement data,
inmy opinion, are goingto be importantwhetherthey are, as Dr.
Smith suggested, essential for verifying or validating whatever
model thatyou pick or whetherthey become the primary means of
collecting data.Dr. Clewell.

DR.CLEWELL: Ithinkthat Gary has areally good point.
Well, whatwe really wantto know is the hand concentration,
associated hand-surface concentration, associated with contact
fromthe wood; and we'retrying toinferitfrom some sort of
measure of wipe concentration resulting from contactto the wood.

Sothatthereis existing datdaknow either Dr. Townsend or
the other personfrom Florida described some yesterday thatthey
had recenlty collected. There werewo differentSCS studies, one

is'98,0nein 2001And sothatdata could be used totryto
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provide acorrelation between them.

Butitseemsifthey are goingtodoanew study, they could,
as partofthat study, doasmallsubsetofthe placesthey're going,
acomparison of hand-towipe ifthey can'treallydo ahandonein
every location.lt might be logistically difficult. They could do
theirown correlation forthe methods they're usinginorderto be
ableto do abetter inferencefor thefull dataset which could still
be done with wipes.

DR.ROBERTS:Dr. Smith.

DR.SMITH: Il would like to follow up on thatl mean |
agree withit, generally, butlthink I would take iteven a step
further.lthink what we would really like and what would go very,
very nicely was Dr. Freeman's new datawould be if we go out and
actually getwipe samples of children hands on various
playgrounds.ltwouldn'tbe a difficult measurementto gdt.will
be aloteasiertogetthroughanlIRBthansome ofthe other studies
thatwe're thinking about amongstthis group.

Andlunderstandthe desire forawipe testbecauseitgives
usthissense of controM/e can go outandreduce the variants and
we canreallylook at allthese wood factorissués.d it might be

nice to have that.
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1 Butforthe analysiswe wantto do, we really need to

2 embrace the variability thatthe children provide us because the

3 kids areouttheae. Somdimes thar hands aewet. Somdimes

4 their hands are stickylt's avery variable world out theréAnd

5 that's theinformation weneed to capture.

6 And as faras | know, | have the one data pointonachild's
h 7 hand at this pointintime And that doesn't strike--itwould be
E 8 rather hard to make a distribution of that.
E 9 Solwouldstrongly encourage usto be thinking about going
: 10 and collecting dataon children's hands in actual playground
g 11 settings.
a 12 DR. ROBERTS:I like your suggestion, personallyAny
(T 13 othercomments?
> 14 DR. GINSBERG: That'swhat | was going to say.
E 15 DR. ROBERTS:Dr. Ginsberg likes that suggestion, too.
u 16 Anything else on this particular point@r. Vu, have we been
u 17 reasonably clearonthisone?
q 18 DR.VU: I'mseeing my colleagues nodding their heads.
E 19 Yes. Thankyou.
Ll 20 DR. ROBERTS:Let'stake ashortbreak, and I mean short,
m 21 like 15 minutes.Take care of business and come back at4 o'clock.
=




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

10

11

12

13

14

15

16

17

18

19

20

21

115

That's six more to go.

(Brief break.)

DR. ROBERTS:First off, | have to apologize to Dr. Lees.
Shortly after we had completed our discussion on Question No. 6,
he had asked forthe opportunity to sortofreopenitbrieflyto
make a comment, and | forgot about W.e got started into 7 and
then 8 and then 9So with my apologies, let me go ahead and
reopen, briefly, Question No. 6 to give Dr. Leesthe opportunity to
makeacomment.

DR.LEES:Thankyou.Actually, I'd justlike to make a
comment fortherecordAnd asyouremember, or maybe youdon't
atthis point, atthe end of the discussion onchromium and dermal
issue, itwas stated thatthe industrial population might be a good
indicator of dermal effects and that may or may not be so.

I'd justlike to putoutthe caveatthatespecially whenyou're
dealing with sensitizersinindustrial populations sensitive people
selectout.Sothatinacross-sectional study eventhough there
had beenlots of sensitized people, ifgooutthere andlook, you
may notsee hem. Sol wantto getthatcaveaton the record.
Thankyou.

DR. ROBERTS:Thankyouvery much, Dr. Lees.
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I, also, wanttodo asmallgo-back on Questior &as
hoping we could have all of the panel here.

We were asked about probabilisticrisk assessmentand were
asked specifically aboutsome ofthe inputs and those kinds of
things.Ithinkitwould be useful, perhaps, also, forusto find --
and we've talked about other studies and things that be
incorporated into aprobailistic risk assessmaent.

I'm doing ago-backon9No, I'msorry.Go-backon 8.'m
sorry. Go bak ontheprobailisticrisk assessment.

I guessitwould be useful, I think, forthe Panelto give the
Agency, since they asked us about distributions and information,
ourimpression of whether ornotthe informationisthere forthem
to proceed withthe probabilisticrisk assessmentnow,
immediately, or would weadvisethat they wait, for example, for
theresults from this collection activity, hopefully modified with
somerecommendations as wellas perhapshe Freeman dat. |
mean, we had alotof suggestions aboutways that could enhance
this.

Are these sorbfrefinements, or arehese mportant pieces
of information that should be incorporated into the analydis?

like to get somecomments and feedback from thepanel members
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ontha. Dr. McDonad and then Dr. Smith.

DR. MCDONALD: Certainly, the things I suggested | saw as
essential refinements but notto preventone from stating to work
onwhat's available now.

DR. ROBERTS:Soto besurelunderstand, you think that
they could perhaps conductthe analysis and use the analysis based
onthe datathey have nowguess |I'm nottalking aboutdelaying
beginning towork onitl'mtalking about conducting an analysis.
| justwanted to be clear on hat.

DR. MCDONALD: We can make suggestions for what
studies have tobe done, butwe have noidea howlongit's goingto
takethemto do it, eeento get approvd letalonecarry it out and
gettheresults bak.

DR. ROBERTS:Thankyou.Dr. Wargo and then Dr. Smith.

DR. WARGO: Afteryou.

DR.SMITH: Thankyou, you're most kindAndy Smith,

State of Maine.

| guess Iwouldlook--itdependsontheinpu8&me of
those that we havereasonto believe are goingto be available
soon, such as Dr. Freeman's, iflunderstand correctly, new data,

notto putany pressureonyou.
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But, you know, to me that data setis, you know, so much
stronger, as lunderstand it, thanthe current data set, whichis four
individuals, thatl would, you know, believe thatthe analysis
oughtto waitforthatAnd Il canimagine thatyou've got more
than enoughworktodoto keepyoubusy betweennow and that
becoming availableinsome formto be usé&hldon't see that as
amajor limitation, | hopeSothat's one datasetthat |l would
really like to see you use.

Asfar assome of the other data, for example, more
information onyour planned study.hat's a more difficultone,
butlguesslwould, depending on how ourdiscussion goes atthe
end of the day about studies.

There'sapartofmethatwouldlike to see you waiton that
aswel,onlyinpart, because I'nmustvery, very concerned, as l've
said, thatl don'tknow whatto make of the assumption of a
constanttransfer efficiencyl.really don't know how to use the
existing datathat's outthererightnow, unless youwanted to use
the existing hand dad as a pace b starttojuststarttobegin these
analysesButinterms ofusing the wipe data, | justdon't know
how to uset at this time

DR. ROBERTS: Thanks. Dr. Wargo.
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1 DR. WARGO:Ithinkthe process of model developmentis

2 going totkesometime. | would besurprisal if it weredesigned

3 insix months.And I think thatyou're always going to want to

4 improve components ofthe model and improve all the different

5 factors and parametersthatyou're tryingto measure.

6 So,oneagain, my view of thisisthait's aliving modd, so
h 7 to speak, and tha it will improvein qudity.
E 8 And Dr. Clewell haditrighton, I think, when he said that
E 9 the purposeisnottospitoutanumberatthe end; the purposeis
: 10 thatit's an educational device, itallows youtounderstandthe
g 11 relative significance of diferentfactors.
a 12 DR. ROBERTS:Thankyou.lwouldjustadd atsome point
(T 13 itmay be aliving analysis, butatsome pointforregulatory
> 14 purposes, you sayit'sdoner atthis point, we're going to take
E 15 the results of those and make some kind of decisidnd | think
u 16 that's whatthe Agency skind of faced wih.
u 17 You know, they could conceivably probabilistic conduct a
q 18 probabilistic analysestomorrow, and it probably wouldn't take
E 19 thatlongtogetitdone depending onthe datasourcestheyuse and
I.I.I 20 how long they work atitand how much goesintoit.
m 21 But, again, I'mtryingto getsome feedbacWaduld thatbe a
=
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goodoneinouropinion, or are there any sources of information or
other factors tha would go into tha? Yeah, Dr. Smith.

DR.SMITH: It'salwaysaninteresting discussion for me
whenwe seemtoinvoke a much higher standard for wanting to go
forward with aprobailistic analysis thenwedo for wanting to do
adeterministicanalysis.

Ifwe'reuncertain, we'reuncertain; and we oughtto embrace
that uncertainty thebest wecan and try toinmrporateitinto our
analysis.And ifthe data are very limited, you know, we need to
tryto makesomeway of estimating that uncertainty and including
itintheanalysis.

Sol'mnot xactly surewherel'm going with this omment.
Otherthan I think we can go forwardutldon'tthink we should
be putting such a high hurdle on saying we need to have the
absolutebest daaset for ultimately characterizing the
distribution.

DR. ROBERTS:Any othercomments or other opinions on
this? Dr. Heeringa.

DR. HEERINGA: As I mentionedin my comments, | think
thetwo areasof weakness in aprobabilistic assessment arethe

time and activity schedules of kids and how much real exposure
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they have interms of durationto CCA structurésnd thenthe
secondisthistransferfromthe structuretothe hand or ultimately
tothe mouth, I think, isanother elementinthere, too.

DR. ROBERTS:Any othercomments onthis?es, Dr.

Gordon.

DR. GORDON:As Dr. Wargo said, I think it's going to be a
living, ongoing thing six monthsBut Dr. Heeringa said earlier
you know in an Excel spreadsheet, 2tothe 6th, 3tothe 10th,
whateverit'sgoingto beThat could be done and useful now, |
think. Solthinkthey can do adeterministic.

DR. ROBERTS: Well, I think the question was, sincewe
recommended so strongly thatthey do a probabilistic, are there
data sufficientto conductan analysis that may be meaningful for
regulatory purposes?

DR. CLEWELL: Ithink Dr. Smith gave agood answer today.

DR. ROBERTS: Okay.

DR.SMITH: And |l guess, @ain, werestill, unless weve
heard something differentWhat | thought | heard was we would
doadeterministic analysisas ascreeningleveltolook and see if
thisisanissueweneedto focusonin greter detail.

And ifthat, again, remains the sole purpose of doing the
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deterministicanalysis, then I think thosethat have already been

done are sufficienttogetusthere and we justneedto procedure
with amore refined analysidfyou'reinstead telling us
immediate that you may take immediate action very soon based on,
and wanttotake actionvery soononadeterministic analysis,
well, now you're saying you wantsomething very different.

DR. ROBERTS:No. Please don'tgetthatinterpretation.
Werecommended strongly thatthey do probabilistic analyAits.
thesametime, wemadeanumbe of researchrecommendation or
data-needsrecommendation&nd what |l wantedto getfrom the
panelisasense forarewe saying do a probabilistic afteryou get
thisinformation; ordo a probabilistic now, butyou also should
considerdoing thisinformationthatwould provide a more refined
analysis.

I'm justtrying to presenfa clear picture on hat. Yeah, Dr.
Wargo.

DR. WARGO: I think I would do it now because IhHink that
the act of putting the modeltogether and analyzing the data will
help understand which variables we need the betterinformation
for. Soit'sgoingtogive us strategic guidance.

DR. ROBERTS: Dr. Ginsberg.



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

10

11

12

13

14

15

16

17

18

19

20

21

123
DR. GINSBERG:I think the activity of developing the

distributionsthatare needed, especially some ofthe key ones that
drive exposure, can be worked on no®ome of the data you may
have to wait, for example, for Dr. Freeman's Texas datawhich may
be animportantdata setfor hand-to-mouth frequency.

Butthings like days peryear, maybe there's other data sets
thatyoucanuse and develop adistributionand check with
differentregional offices and say does this make sense for your
region.What other, you know, to try to start becoming as datarich
as posslhle nowinsomeofthese oherareas wherehere's not
goingtobe anew study, butyou may just have todo some ground
truthing with some of these distributions and say -- like Harvey
was saying, some of itis professional judgmeAnd to start
working along the lines of getting as much of the distributions that
we can getahandle on, gettingthose now and then waiting for the
new playscape study and the new hand-to-mouth study to finish it.

DR. ROBERTS: SolthinkI'mhearing proceed and wth the
strong preference forincluding data from Dr. Freeman, if possible.
And Il think I heard her agree towork nights and weekends, | think,
to make that data available as soon as available.

DR. CLEWELL: Starting tonight.



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

10

11

12

13

14

15

16

17

18

19

20

21

124
DR. ROBERTS:Starting tonight.Very good.Anything else

before we move on?

DR.SMITH: Now thatl clearlyunderstand what you were
asking.lwantto be justclear, againthink | would have
concerns aboutthem going forward with an analysisright now that
would use existing wipe datd.could see going forward if you
wanted totry to make use of existing hand datato try to
characterize some sort of distribution. Butl justdon'tthink we
understand the wipe data well enoughtouseitinananalysis at
thistime.

DR. ROBERTS: Isthat an areon which we sort of a
consensus thing, oristhatno, we're notsure.

DR.CLEWELL: I'd agree with that.

DR.ROBERTS:Dr. Gordon.

DR. GORDON:Inreading the history of itin one of the
environmental groups put strong emphasis onimean alotofus
are acadents, justcame ininthisone- ortvo-week perod and
weregiven this task and werecriticizing theheck out of it. But
theprocessisrally, really slow. | mean EPA is fanous for tha.

DR.SMITH: States, too.

DR. GORDON:States may more sd.feel a little bit
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1 hesitantto say, wait for this daa, wait for this daa, wait for this
2 data, because they have to move forward, hopefully, with the best
3 athand.
4 DR. ROBERTS: Okay. Great. Let'sthen move ahead with
5 Question 10.Yes, 10.Which may berendered moot by some of
6 our previous discussion butlet's go ahead and take itanyway.
h 7 DR. EDWARDS:Question 10 having to deal with the soil
E 8 adherence factorThe Panelis askedtocommenton whether the
E 9 proposed adherence factor of 1.45 milligrams per square
: 10 centimeter for hand contact with commercial potting soilis
g 11 realistic asavaluefor usein estimating thetransfer of residues
a 12 from playground soilto skininthis assessment.
(T 13 | would just also add that if we consider buffering materials,
> 14 the adherence faotr may comeinto play for those extures as wall.
E 15 DR. ROBERTS:Okay.l had Dr. Adgate listed as lead
u 16 discussantAreyoulead discussant, orisitDr. Kissel?
u 17 DR. ADGATE: I'mgoingtolead very briefly because given
q 18 that Dr. Kissel hasdone one of the major studies inthis area,
E 19 there'sno pointin me saytoo mucBut otherthanto saythatit's
I.I.I 20 notagood numberHe'll tell you why.Sortofthe shortand
m 21 sweat
=
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1 I meanlthinkthisisjustyetanothergood example of why
2 we should goto probabilistic modelind\nd the other thing |
3 found curious aboutthisistosortofspecifytothree significant
4 digits, Ithink data that's this bad justdoesn't make awhole lot of
5 senseto me
6 Theotherthing I'd liketo emphasizeistha |l think thisidea
h 7 ofdoingitby ageisimportantbecause itwill allow ustolook at
E 8 these wet season or saliva-covered hand and things like that by
E 9 stratifying the analysis by age.
: 10 And the other pointthatlthink thatisimportantisthe
g 11 surface areadadings haved be sortof normalized acrosshe
a 12 various body surface areamean the number of 1.4 may be
(T 13 fairly closeforthepalm of thehands. It's within theballpark is
> 14 what I think Johnis goingtotellyowButit's notagood number
E 15 forsome of the other 1,600 square centimeters onthe body since
u 16 you're talking aboutlegs and arms and notnecessarily the palms of
u 17 hands.And exactly what number we sortoflandonisitsome
q 18 measure of centraltendency tendsreallyis goingtodependonthe
E 19 shape of the distributionAnd I think John can probably inform us
I 20 alittle more about thatSo I will defer to him.
g 21 DR. ROBERTS: Well, let'sgoto him. Dr. Kissel.




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

10

11

12

13

14

15

16

17

18

19

20

21

127

DR. KISSEL:Canlgive atwo sentence addendum to
Question 9 whichisrelevanttothis alsttjustdidn't getsaid.

DR. ROBERTS: Sure.

DR. KISSEL: Thelast recommendation was that we do hand
wipesinthereal situationto getthe hand loadings on kids to go
with the environmental measurementBhat should be extended to
other body parts because the scenarioyou've worked up, does
include dermal absorption through other body parasid those
other body partloadings are likelyto be much lower than hands, so
you need some numbers from someplace else, also.

DR. ROBERTS:Good point.

DR. KISSEL: So, yeah, the biggie hereisthatthe 1.45was a
hand numberin kind of an extreme case, andit's way too high for
other body partsTo give you a little perspective, foranormal
soil,amonolayer coverage, complete surface coverage, it's
actually notamonolayer because you geta mixture of particle
sizes.

But completesurface coverage wodloccur sonewhere
between 2 and 3 milligram per square centimet®o.1.45 square
centimetersis somehing likethree-quarters, 50 pecentto 75

coverage of the skinSo look across the way at somebody and try
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toimagine their face hree-quarers occuded with dirt. And that's
the load thatyou're talk aboutthere.

You may see a kid like thateveryonceinawhile, butvery
seldom.And it certainly notakind of an every day oh, I wentto
the parttoday, and | came backthree-quarters covered with soil on
all exposed skinPeople don'tgetthatdirty very oftes.o the
numberis quite too large.

Now, onerub hereisthisiskind of aspecific scenario where
youreally wantto know adherence to soil from the playground
areaasopposedtojustthe generic kind of number.

Andlcan'trecuse myselffrom talking about my own work
here because thereisn'tanything elsetotalk aboutwhenyou get
away from handsSo lwon't.Butthe numbers for other body
parts should be lower.

We generated some numbersfrom EPA that arein that Regs
Part Edocumentwhichis supposedtobecomingupsoonandhas
beencomingup soon for quitealongtime nolhlhey generated an
overall estimate whichis based upon more of an annual average as
aconseguenceof avariety of activities. And they weighted
different datathatwe gave them and made a decision.

Andldon'thave abigargumentabout how they didBtt
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1 itmightnotbe directly applicabletothisscenarobecausehisis

2 kids playing ina place withloose solior sonething like aloose

3 matrix of some kind as opposed to whatall kidsrunintorun as a

4 consequence oftheirwhole-life activity, whichincludes a lot of

5 timeinsideand alot of timeon grass and things thaaren'tloose

6 media.
h 7 Sothose numbers, the overall numberthatthe superfund
E 8 dermal work group people came up with is probably too low for
E 9 these purposesButyou could, forinstance, gointhere and pick.
: 10 There'sone of the populations that we sampled was kids in
g 11 essentially asand box sortof environmehttwasn't sandltwas
a 12 sandy loam soilinlandscaping timber&nd we put kidsinitand
(T 13 had them play with trucks and toys and do those sorts of things.
> 14 Thekids werealittle older. They're8to 12 instadof 1to 6.But
E 15 itwas shorts and, well, actually, there was one setoflong sleeve
u 16 andlong pantsButyou could take those body part measurements
u 17 out.
q 18 It's mostly driven by the hand numbers anywayhenyou
E 19 getasurface-area wghted answer,lte hands are gamig to have
I.I.I 20 the highestloading and they're 20 or 25 percent of the toAad
m 21 sothe numberisgoingtowinduplooking alotlike 20 or 25
=
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percentof the hand bading as a weghted average oftte total.

And that produced ageometric mean forthatgroupinthe .15
range atthe median, anditwas about 3 milligram per square
centimeter at the95th pecentile by EPA's @alculations. Actually,
there weren't 95 kidsinthere so that's an extrapolationon the
assumptionthatit'salognormal distribution.

And thatwasinwetsoilSoitshould be aconservative case
forthese mixed conditions which would be dry soil, wet soil,
rubber, and other kinds of media, whateveryou're doiMg.
hunchisthatthatnumber would notbe too b@ad it's the best
thing thatyou cancome up withright now because there are no
groundtire kind of numbers that I'm aware of.

My hunchisthat peagravel doesn't stickto skinvery well,
solwouldn'tworrytoo much aboutthatonlkdon'tthink you'd
underestimate the adherence of pea gravel.

DR. ROBERTS:Okay, Dr. Chou,

DR.CHOU:Dr. Kissel told you notonly why, he also told
you how.And |l agree with him.Thisis probably agood enough
number towork with for now.

DR. ROBERTS:Any othercomments from other members of

the panel?
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DR. CLEWELL: Justcould herepeatthos&d that was a

median of about.15and a 95th percentile around 3.

DR. KISSEL: Yeah.

VOICE: Inwet soil.

DR. KISSEL:Itwas awet, sandy loam.

DR.CLEWELL: Itwas awet, sandy loam.

DR. ROBERTS:Actually thinking about PRA, isthere a
distribution around that?

DR. KISSEL: Thedatasetsarefairly small. But the
assumptionisthatit'slognormal and, atleast, doesn't flunk those
tests.You know, whenyou don't have too many data points, you
tend notto flunk those tests.

DR. CLEWELL: Mostthingslooklognormalifyoudon't
look closely.

DR. ROBERTS:Ifyoudon'tlooktoocloselyl concur.Dr.
Kosnett.

DR.KOSNETT:John, I justwantto make sure lunderstood
something.The valuesthatare beingused thatyou are discussing,
you're talking about adherence of soil to the skiBut the context
inwhich thisadherence factorsis notforsoilingestidmat's

beingused by adefault or maybe nota default, butadistribution
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around 100 milligramsThis isjustforcontactwith the deck, with
the wood.

DR. KISSEL: Correct. Yeah, it'sto get the dermal
absorption ddaa. No, thisisforsoil.Thisisnotthe-theresidue
data, dislodgeable, would come for that stuff we were talking
aboutunder Question 9.

DR.KOSNETT:Whenyoulook atthe scenarios thatthey
have inthe book, inthisdocumentfrom September 27, the "Child's
Exposureto CCA-treated Wood," Scenario 3iswhere they're using
incidentalingestion of residues due to hand-to-mouth contact with
CCA-treated wood playground structures.

That's where he hand-b-mouthissue comsin. On Scenario
4, Childhood Incidental ingestion of CCA-contaminated soil, that
hand-to-mouthissue doesn'tcome in's just that --

DR. KISSEL:No. Thatcomes fromthe 100 to 400
milligram aday numbe thatis thestandard for tha.

DR.KOSNETT:Soyou'reusingthisforjustpure dermal
absorption.

DR. KISSEL: Thisisdermal contact.

DR. KOSNETT:Okay. lunderstand that.

DR. ROBERTS:Dr. Hopenhayn-Rich.
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DR. HOPENHAYN-RICH: Yes.I'm sorry to bring thisup

now, butithas some relationship with Question 9, butl guess it
might have some relationship to thien terms of wiping the kid's
hands to getan estimate of exposure, Question 9 was referring to
the wood, whatcame from the dislodgeable from the woldgou
wipe the kid's hands, how do you know whatcomes from the wood,
what comes from thesoil; and does it matter to make that

distinction?

DR. KISSEL:Idon'tthink you will know unless you find a
play setthat's on asurface wher&ére's notoose nmediatorun
into, oryoudo some pretty excruciating pick with tweezers
throughthe residue and sortout of the lumps of soil.

DR. HOPENHAYN-RICH: ljustbringitup because the
guestion was addressing the wood-to-skin transfer.

DR. ROBERTS: Yes. I think so. But |l thinkit, again, it's
measuring dosimetry approximate tothe individual and, in a sense,
itprobably doesn't matter would be my initial impressidMdell,
unless thebioavailability is different.

DR.KISSEL: Thereis apotential fordouble counting here
fordermal absorptionSo you might wantto look at play sets that

areonasphaltjusttogetjustthe chemicalresidue numbers.
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DR. CLEWELL: Youreally thinkthe soil would --

DR. ROBERTS: For therecord, thisisDr. Clewell.

DR. CLEWELL: Doyoureallythinkthe soil --1didn'tthink
the soil levels on average would be high enough to actually make a
big difference conpared bthe directcontactwith the structure.

DR. KISSEL:Are we talking aboutthe way the numbers turn
out? They're smallerlf you knew what the soil concentrations
were, you might be able todiscountthe soil as a playerinthe
residue on the skin.

DR. ROBERTS:Any othercomments onthis questioh®
theresponse cleartothe Agencip?d we answer the question?

DR.VU: Yes.

DR. ROBERTS:Okay. Great.Let'sgoontothe nextone,
then.

DR. EDWARDS: Question 11 has todo with thevariability
of the existing residue data for soiland woo@dPP will need to
calculate theimmediate term and possibly long-term exposuresin
thisassessmentusing available wood soil residue data.

The Panelisasked brecommend a credbleapproach for
selecting residue data values forusein OPP'srisk assessment.

Taking into consideation theinherent variability of the datasets,
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1 please advise us onwhich values are bestforrepresenting central
2 tendency and high-end exposureslso, the Panelis asked to
3 discuss thefeasibility of combining daafor aprobabilistic
4 assessment.
5 DR. ROBERTS:Let'ssee.l believe, Dr. Leidy, areyouthe
6 lead.
h 7 DR.LEIDY: Yes.
E 8 DR. ROBERTS:Actually, you've been much too quiettoday
E 9 and |l look forwardtothe opportunity to hearformyou.
: 10 DR.LEIDY: It'sso much outof my area, thatl don't know
g 11 where to begin.
a 12 Whatlwouldliketodoisbeginwithyourthirdassumption
(T 13 ifit's feasible touse datafrom all setAnd | took thatto mean
> 14 thatyouwanttocombine the data from playgrounds and data from
E 15 decks.And we do notthinkthatshould be done, nor do we think
u 16 as, Dr. Clewell pointed out a while ago, that we should use data
u 17 from piersorfromwalkways across water areas and wetlands, that
q 18 type of thing.
E 19 Butthe data are scarcé&nd looking atwhatyou people
I.I.I 20 gave us essentially last night, there were two relatively reason
m 21 reportsdoing playground equipment, Rietal, etal., from'91, where
=
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1 theylooked at 10 playgroundd.his was a draftreporttothe
2 Health and Welfare of Canada.
3 These datawere welldocumented as far as descriptions and
4 drawings of the playground equipment, where the soil samples
5 were taken, acharacterization of age and thattype of thBmgwe
6 feelthiscould be adata setthatcould beusedinyourinitial
h 7 analyses.
E 8 The other, whichwe did notgetthis Malcom Pierney, 2001,
E 9 areport, "Results of Soil-sampling Analysis of Playground
: 10 Structures." Thiswas a drafappendces prepared forte
g 11 American Chemical Councillt deals with four playgroundsinthe
a 12 U.S.ldon'tknow anything aboutit, althoughitwas mentionedin
(T 13 acouple articlesthatthe datathatwere presented were relatively
> 14 good.
- .
: 15 As faras decks, the study by Stillwell and Gorney from '97,
u 16 inthe Bulletin of Environmental Contamination and Toxicology,
u 17 that was seven decks, talking about their contamination.
q 18 The study by the Scientific Certification Systemsin 2000,
E 19 study of arsenicleachinginthe soilsunderneath CCA-treated
I.I.I 20 wood decks, prepared for OsmosEhis had 10 decksFive of
m 21 those were between 5and 10 years, and 5were between 10 and 15
=
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years.The data from this from this study are well-documented and
you people gave thatto us last night.

Thethirdoneisaverylargereportfromthe younglady that
sits beside me, Dr. Solo-Gabriele and Dr. Townsend on metal
concentrationsin soils below decks made of CCA-treated wood,
where theylooked at 9 structuresinthe Gainesville, Florida, area.
Andthese datawere well-documented, also.

Thereasonthatwe feelthatthese should be separatedis
becauseyou'reonlyresidues seemto be higherunder decks than
they areunder children's playgrounds, the play equipm@&md so
based onthese andlooking atthis study thatyou people are
getting ready to start, we feel this study should be greatly
expanded.

We think that you should actually look, in addition to the 25
playgrounds areasin each ofthe threeregionsthatyou're
selecting, thatyou should also look at 25 decks and combined
playgrounds orthese play structuresinthose same housesineach
area.

Andthetypesof datathat we feel that really aregoingto
increase your knowledge and the ability to use the various models

todetermine whatexposure is, shouldinclude things like the soil
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typesthatare selectedinthis study should be those most
commonly foundineachregion.

I meanifyou'reinthe Piedmont area, forexample, where
you go fromasandtosandyloamtoaclayloamtoaclayandso
forth USGS has got allthese maps, asyou folks know, and they
would be ableto giveyou, Ithink, the mostrepresentative soil
typeinthe variousregionsthatyou're going to take.

I don'tthink that anybody here wants you take all sand, for
example, orall sandy loami.assume that, based onthe three
regionsthatyou're selecting, thatthere would be predominant soil
typesinthose.

We feelthat when you selectthe playground or home or
whatever thatyou getadetailed or as detailed a history asyou can
onthese, includingtype, age, hasitbeentreated, and so forth.

We feel thatthe soilsthat are collected should be
representativeAnd, you know, as has been pointed outthatthe
residue levels of soil are going to differ greatly.

And so lthinkaswasdone by Dr. Townsend and Helena, that
you needtotake those samplesfromthelocations where you
expectto find highresidues butalsorandomly from areas where

you're notgoingto expecthighresidues justtoensure that --
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because you're notgoingto have uniform distribution that,
consequently, theresidues youfind are going to vary.

We feel thatthe determination shouldinclude the organic
arsenic species, thereview article yougave usin Reviews of
Environmental Contamination and Toxicology discusses and has
been dscussed by somof the expers here hatthese speas are
formed by microorganisms and so forth, and they mightactually be
presentinthe schoolonthese playgrounds and so forth.

And Il think thatifyou're goingtolook at speciation, which
we feelisrequiredinthistype of study, thatyou also look for the
organic speciesin addition.

We think thatthe soils thatyou take have to be totally
characterizedClay, sand, silt, pH, conductance, moisture,
organic matter content, de dah, de dah, de dadnthat these
peopleherewho deal with movement and so forth will havea
betteridea of how theseresidues are actually migrating down and
perhaps outtothe side and so forth.

We feelthatyou should take borings from sections of the
playground equipmentwhere known activity occufend you can
dothis by videotaping these kid3his hasbeendoneXou can

video kids playing inthese playgrountVhy take awood sample
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1 eight feetabove anareawherethe kids are down around two feet
2 orthreefeetor somehing likethat.
3 As was sortof pointed outyesterday, wood today is not what
4 wood was 15yearsagdo.ou have lots of knotsYou have rings
5 and so forth, areto my way of thinking are probably the reasons
6 why you will see sucharange of valuesinthese woddhink
h 7 they talked from like .17 pounds per cubic footto.37inone board.
E 8 Solfeelyouneedtotake those samplesfromareas where
E 9 activity actually occurs, and thebest way to do thd is film these
: 10 kids playing inthese particular structures.
g 11 We think thatthe wipes fromthe heavly used areas and from
a 12 the areasindicating runoff potential should be takémd we
(T 13 think thatyou mightconsider, and itwas pointed outit's difficult
> 14 butitcanbe done, thatyou consider collecting hand and legrinses
E 15 from arepresentative sampling of thechildren playing on the
u 16 equipment.That givesyoutherealworld datathatare required, or
u 17 atleastwe feelthey are requied.
q 18 We think thatall these bufferng materials thathave been
E 19 mentioned should be collected, including borders around the
I.I.I 20 various playgrounds and so fortto again ensure that a kid sitting
m 21 onan areaforaprolonged period oftime orrestingontheirknees
=
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1 orwhatyouaren'tbeing overly exposedtothese.

2 And |l know you can consider thatthe dustand so forthis

3 minimal. The Agencyisveryinterestedinpm 2.5 and lowAnd

4 dustis geerated inthisthesethings and thesekids willinhale

5 this. And it might be avery minorthingBut while you're

6 collecting allthese samples, it's something that you might
h 7 consider.
E 8 And will now passto my two olleagues.
E 9 DR.ROBERTS:Very extensive responséVell-stated, Dr.
: 10 Leidy. Thankyou.Dr. Adgate.Doyou have anything to add?
g 11 DR. ADGATE: Alotofwhatlwould have to add --I've
a 12 written more than a page of highly eloquent text, butlwon'tread
(T 13 toyouthatislargely already been saiglol don'tthink |l needto
> 14 add awholelot. Alotofithastodo withtherocess of
: 15 probabilistic analysis.
u 16 Theonelittle caveat | would throw in thdl'm not surehas
u 17 beensaidisthatwe shouldn't--whenthatgetsdone, we shouldn't
q 18 bemixing these point estimates and distributions if dall possible
E 19 because thatdoes sortof strange thingstothe process andyou'dbe
I.I.I 20 better off picking uniform distributionsinthose cases.
m 21 Otherthanthat, | will puntto Mr. Clewell.
=
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DR. CLEWELL:lguesslfocusedonthe othertwo

guestions.There were actually three, as Dr. Leidy pointed outin
here. Thefeasibility of combining daafromindividud datasets
isclearly --lwon'tsay it's straightforwardutit has certainly
beendone, andthere are considerations foButit's notvery
complicated and here are puhilshed exanples of bulding agbbal
distribution from individual ones.

As farasrepresenting centraltendencyin high-end
exposures, ldon'tknowWe may have done away with that by
pushing thento probailistic.

| would pointoutthatthe fellow I work with, Kenny Crump,
has publishe apaper says thearithmetic means is theappropriae
measure for cerral tendency for heatlh effectconcerns.

DR. ROBERTS: Okay.

DR. CLEWELL: Asopposedtothe geometric mean or
median.If youwanttoread that paper, | citeitim my written
comments.

DR. ROBERTS:Okay. Dr. Smith.

DR.SMITH: Am1 correct that on Question 11 when we're
asking about selecting residue datathatthis also appliesto not

justthesoil daabutthehand-loading dataaswell; is that correct?
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MS. AVIADO: It'saquestionspecifictotheresidue forthe
wood and the soil.

DR. SMITH: Okay. Sothen | guess| would ask that the
comments | made earlier about my concerns with the hand-residue
data, the hand-wipe data, would equally apply here.

And whatlwould justaddtoitisthatinadditionto not
having yet to establish tha thetransfer efficiency is constat,
which youwould needtodo ifyouwantto go forward with your
approach.

We also, as faras | know, atleastforthis specific
application orthis dislodgeable chromium and arsenicissue,
there'sbeenno--Idon'tthink, and people cancorrect meifl'm
wrong.ldon'tthinkthere'sbeenany ormuchinthe way of
side-by-side comparison of methods.

Asyou know, we've gotsome methods where they're doing
wipes with Kimwipes thatare just held by the hanle've got
more elaborate methods such asthose done by Dr. Stillweit
to his credit, he's probably done more method developmentthan
anyoneinterms oftryingtogetasense of howmuchremoval
efficiency there is.

Soonthe other hand, we have methods like thate
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methods differinterms of how manyrepeatwipesthey do ofthe
samesurface,whatthe pressuresapplied; whether it's danp;
whetherit'sdry. All thisisrepresented in thesedatasets tha you
would wanttocombine orthatyou're asking about combinihg.
don'twantto be judgemental.

Solwould have considerable concerns, since we don't
understand what's going on, as whatwe would be capturing by
modeling those data setsthink the Environmental Working
Group people made a statementthatthey felt, well, perhaps that
helps characeérize al of the things thatare gong on inthe real
world. Idon'tknow whetherthat's the case or nbtdon't know
what to think about that.

Soljustwould be nervous aboutcombining across the wipe
data setswhen we have so many different methods and so many
differentapproachesAnd we really don't know how to compare
them at this time

DR. ROBERTS: Dr. Ginsberg.

DR. GINSBERG:Yeah, totryto bespecific asDr. Smithis
heading inthatdirectionlthink that forthe hand wipe, if
somebodyright now justdo arun, take ashot atit, thatifyou

wanted to be entirely consistentand justuse hand-loading data,
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that theBerkeley datafrom theCalifornia Department of Health
would be areasonable data sé&tlthough it's notvery extensive,
butatleastitdoesrepreserd playscapemuse wihuse wih
hand-loading information.

| would query Dr. Smith about his data, his hand-loading
data and whether he feltthatthatwould be of a high enough
guality rightbeputrightinto arisk assessment, somepreliminary
risk calculations.And then, of course, we have SCS hand-loading
data.

Regarding soil data, my thoughtisthat some kind of a
temporal factor needsto be broughtinfor play activities directly
underneath a play structuréknow my kids spend lots of time,
especiallyin hot, sunny weather, inthe shade underneath a
platform or walkway on some of these structures which mightbe
higher, you know, the high end of the soil dataversus sortofoutin
the middle of the area away from play stucture which would tend
to havethelower data.

Soldon'tknowifthereisanyvideotape of kids and how
much time they spend in different parts of a playground,
underneath the structure or away fromBut some kind of a

factor, I think, needsto be broughtinto make good sense out of
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the dichotomy in soilresultsyou'll get near the structures versus
away fromthe stuctures.

DR. ROBERTS: Arethereany other comments?

DR. CLEWELL: AmIsupposedtorespondtoDr. Ginsberg?

DR. ROBERTS: It depends.

DR.CLEWELL: Asyou're aware, Gary, our view of our data
set was tha it was apilot dataset. It was much moredirect. It
was asingle deck, asingleindividuallhere's not that many
samples.Intotal, we maybe have 20 or so on this single deBlat
the emphasis ofitwas really much more totry tounderstand the
loading phenomenathanitwastotrytogetarange of numbers.

Aswe described the experimentstotrytolook atwhatthe
effect of distanceinterms of how much youwipe, wet hand versus
dry hand, repeatrubbing of the same surface, isthere any sort of
diminishing of what's on the surface, et cetera.

Soitwas much more along thoselines of justtryto
understand the phenomenonhat may be of use for peopl®.ut
interms of actually providing us another data set, I don'tthinkit's
asrobustenough forthatt was really intended for other
purposes.

DR. ROBERTS:Okay. Arethere any othercomments?



147

1 Should we see if we can sort of synthesize this or are they
2 reasonably consistentcommentbkthink I've certainly heard from
3 Dr. Smith some reiterating reservation about applicability of the
4 wipe dataingeneraland concernaboutcombining data sfetd.l
5 would have to agree thatitwouldn'tbe clear whether ornotyou
6 wererepresenting variability or uncertainty or probaly some
h 7 combination of thetwo, which beproblematic in probailistic risk
E 8 assessments.
E 9 Any other points, though, that should be raised&s, Dr.
= 10 Vu.
g 11 DR. VU: Ithinktherecommendationis quiteclear. Butl do
a 12 have a question for Dr. LeidyOne of the pointsthatyouraised as
(T 13 whether theAgency will conside inhalation of pms.And | guess
> 14 we will ask them that questionin Question 1Butin my mind,
E 15 Office of Pesticide Program has proposed ainhalation pathway is a
u 16 negligibleroute.
u 17 DR.LEIDY: And I read that.
q 18 DR.VU: Andyouropinioniswe should explore further.
E 19 Thatsomewhatrelatesto Question 13, whichis specificchromium
I.I.I 20 V1. Butljustwantedtolook atthatissue latelrhat's all. Thank
m 21 you.
=
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DR.LEIDY: Thankyou.

DR. ROBERTS:Okay. |l guesswe cantouch onthatagainin
No.13.

Any othercomments on this particular question before we
move ontothe nextAllright. Let'stake the nextquestion,
please.

DR. EDWARDS: Question 12 hasto dowith combining
multiple exposure scenariosintoacomprehensive estimate of risk.
Doesthe Panel have anyrecommendations forcombining the four
scenarios -- oraltowood, dermal with wood, oral with soil, dermal
with soil -- combining thesefour sud that arealistic aggregate of
the exposure routes may be estimated?

DR. ROBERTS: Let'ssee. Dr. Wargo.

DR. WARGO:Yes.Wetookthisasaquestionabout
aggregation And we think that oughtto be doné&.nd we, also,
think that we've talked alot aboutthe relative appropriateness of
deterministic versus probabilistic methods, and I don'tthink we
needto gothroughthatagaihhave somelanguage that suggests
thatthatisan importantway to proceed.

Ontheissue of aggregate exposure, oneissue that has not

been broughtup overthe pastday, butlthinkisimportant, isto
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place these exposureinamuch broader context of exposuresthat
occur from other sources, including water, including food-based
exposure.And thiswas doneinthe Gradientreportin Table 5-1.
Sothatwe canseetherelative contribution of exposure from
arsenicindrinking water atdifferentlevels comparedtothe
food-based exposures comparedtothe dislodgeableresidues
comparedto thesoil.

Sofrommy perspective,ifyou're goingtogotheroute of
the developing a probabilistic model of kid's exposureto CCA
from playscapes and decks, | walillike to see he Agency gohe
next milewhich would beto develop amodd that would try to
aggregate exposure across these different sources.

Thishas been onenemes in my academc career strying to
encourage governmentto avoid narrowing the definition of the
problemtosuchalimited scope thatyou missthe big picture, the
big picture beng total accunulation across dlsources.And,
obviously, that presents other kinds of data and analytical
problems.Butitonly makes sense to make achoice about how to
manage CCAindeck orsouthern pine outside the context of other
exposure toarsenicorchromium orthe mixtureéhink itdoesn't

make much senseto me
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| justdescribed my supportfor probabilistic modeling.
have a paragraph here thattalks about how to deal with uncertain
data.And I thinkthat'sabigissue, abigdedlhe basic question
inmy mindis:When are the datagood enoughtoincludeinthe
modeling effort, and what should be done untilitis adequate
because in many cases, itwillnot bidow should the Agency
construd default assumptions?

Andyou've gotalotofgoodexperienceindoingthatcome
outofthe food safety arenaunder FQPA where you've been quite
successfulinthinking about how to aggregate exposure across
food and water and consumer products, et cetera.

Solthinkasllook atyourdocuments, especially your
exposure documentin Table 4 where you listallthe parameters
associated withthese four exposure scenarios and you try to
describethe level of certainty that you thinkis associated with
each of hese facors. I'll justread one ofhese.

"For child dermal contact with CCA-treated wood
playground structures, medium to high uncertainty is associated
with the parametersusedYou've tried to characterize
uncertainty for specific variables. I think thisis rally

commendable, and I think | would push down thatro8&.more
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speciic foreach ofhe paraneters, notonly list the different
sources of data, butyour judgment aboutthe quality of those data.

Andinal999 panelthatl participatedin, thispanel, we
made recommendations for how to judgment data quality:
replicability, whether or notit's primary data or secondary data.

There areanumberthatyouactually have come back and
citedinone of yourdocumentsdon't haveitinfront of meright
now. Butlthink thatapplying these criteriasothatyou have a
very clear judgmentthatyou gothroughroutinely whenyou geta
new data setin, thatthen gets catalogued, itjustgivesusamuch
more complete picture of whether or notwe should putalot of
stockinthose datasetSolthinkthatcharacterizing the
uncertainty with great careis very important.

And also specifyingwhatthe defaultassumptions are going
to beintheabsence of credible data.

A couple of points aboutunits of analysikthink that
there'sbeenalotofdiscussion aboutwhether ornotwe should
think of this problem as a problem of kids between the ages of one
and six.

Again, the pesticide workinthe food safety arena provides a

road map forme where we started to break thatdown annually.
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1 And we saw a lotof differences in food-intake patterns, water

2 intake patterns year to year and actually within ayear, when we

3 have sufficient data.

4 Solthinktheeis great valuein collecting dataat the

5 individual level and collecting it for samplesizesthat would

6 permitthisannualized approach.
h 7 I think that, also, I don't have agood understanding of how
E 8 kids behave on playscapeAnd I'm not certainthatanybody else
E 9 does and how thd behavior variesacross timeand across rgions
: 10 of the country.And I think thateverybodyisin a position of
g 11 thinking thatthisisimportantto knowRegion and climate, |
a 12 think, are likely to be very important predictors of at least
(T 13 playscape experience for outdoorrecreational activities.
> 14 The school, the day care center, theresidence, the town
E 15 facility, thesemay all betheappropriaeunit of analysis.|'m just
u 16 finishing up a study of Connecticut school kidsnd I've been
u 17 monitoring their daily exposure to air pollutants using personal
q 18 monitoring equipment and following them through their daily life.
E 19 And it'sreallyremarkable how much, howignorant | was, about
I.I.I 20 variability in exposure thatoccursto avariety of different
m 21 contaminants.
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Sothatkind ofindividual tracking where you follow the kid
from perhapsthe schooltothe home tothe town facility, may give
you avery differentimage of howthese exposures are accumulated
acrosstime attheindividual leveAnd, also, how that mightvary
year o year.

| was struk by comments earlier that therelikelyis alot of
variability. And I think, Andrew, you mentioned with your own
kids a difference between atoddlerasopposedto afive-year-old.
And the behavioral differences are likely to be quite significant
there.

Also, I've done some risk analysiswork on the area of
biological diversity lossAnd whatltook from that work was the
ideaof hotspots where people thatworry aboutloss of biological
diversity, attempttoidentify hot spots of biological diversity and
the risk factors thatare causmg their rapid rates of destuction as
away ofintervening.

I think that conceptis maybe appropriate here, thinking
about, you know, what are hot spots for kid&/hat factors might
be overlapping that would put a kid at special riskhat
facilities might bemost mntaminated? What behavioral patterns

are likelytoresultinthe highest exposure?
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| was thinking not justabout holding onto equipment, but |
mentioned to several of you during the break, but what aboutthe
kid that's slidingdown the pole or whataboutthe kid that shuffles
his feetacrosshe deck hat's geting splinters. There are cein
behavioral patterns that may lead to higher levels of exposure.
What climatological conditions mightresultinthe highest
exposures and whatage groups spend mosttime onthese facilities.
I'll leave you withacomment whichisthatl hope that this
kind of hot spotidea would lead to strategic attention that would
provide the Agency with aclearimagine of how toreduce exposure
inthe shortestamount oftime’.ou may be thinking of thisas a
problem oftryingto setaregulation, whichiswhatyoureferredto
afewmomentagoYou're anxioustosetaregulatioButfrom
my experience, the establishmentofaregulation, anew
regulation, doesn't oftenonly resultin exposure reduction.
Sothink carefully about a variety of interventions that might
lead the Agency to affectreal-time exposure reductioninthe very
neartermratherthanletting aregulatory decision just kind of
trickle outthere intothe market place and hoping thatittakes
affect.

By this, I'm suggesting that public education and consumer
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awarenesscangoaverylongwayinidentifyingwhere these
exposures andrisks arethe highest.

And know that | probably stepped way out of the bounds
here, butit's my own view hereon how toreally make a difference
inashortperiod oftimeSo thank you.

DR.ROBERTS:Thankyou.Dr. Leidy,doyou have any
comments to ad?

DR.LEIDY: No,sir.

DR. ROBERTS:Okay. ThankyouDr. Steinberg.

DR. STEINBERG: Wargo said it perfectly.

DR. ROBERTS:Okay. Dr. Ginsberg, will you guild the
lily?

DR. GINSBERG: What?

DR. ROBERTS: Never mind.

DR. GINSBERG:Theexamplethat jumps to mind for me
when getting into this questionisthe lead uptake biokinetic model
experience and where the various media for exposure are compiled
intoa pharmacokinetic and exposure module and where one can get
outofthatthe incremental increasemrisk, well,inthe case ofhe
lead model, it'sreally anincrementalincrease in exposure andin

terms of blood.
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Butfrom any particularenvironmental input, whetheritbe
soillead or house dustlead ordrinking water lead, or airborne, it's
allinthereand it's farly inclusive. It seems to methat somehing
alongthoselinescan be done forarsenicoratleastheadedinthat
direction sothatone canunderstand where playscape risks, or
exposures anyway, howthey weighinrelative no everything else
interms ofinorganic arsenic exposure.

Andif wearenear some subchronic or acute RFD for all the
other backgrounds and thisisthethingthat pushesusoverthe top,
that may be importantto knowfthisisreally smallincrement
relative to everything else, that may also be importantto know, as
well for cancer rsk.

Solthinkyou know the holistic aggregate exposure, not just
for the four scenams, dermalthisand oralthat, butalso interms
of themultitudeof potential contacts achild would have with
pressure-treated wood structures, not just playscapas.not
justzeroto six, butthenwe gooninto adults.

Sothisbecomes alifetime of potential exposure to
pressure-treated wood, whetherit's having picnics on picnic tables
that are uncoated orlounging onyour deck ifyou're unaware of the

issue.You're having your after, you know, you're evening drink
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and asnackonit,your hands can be contaminated.

Sotheae's avariety of scenarios tha canbebuiltin to ma&e
thisa much more life-span holistic aggregate type of exposure
thantheisolate case scenariothatwe've been giventolook atso
far.

DR.ROBERTS:Thankyou, Dr. GinsbergDr.

Solo-Gabriele.

DR.SOLO-GABRIELE:Ijustwantedto expandonthe
additional exposure routes thatshould also beincluded, notonly
the playground -- due to CCA notonly playground as mentioned
before, theissue of picnic tablesisveryimportant, notonly from
direct placing of food on picnic tables, but peopletendtoeatata
picnic table and they may have acidic-type foods, pickles and
ketchup and put heirhands onthe table and start eating again and
that's a potential exposure route.

In addition to that, thereis directexposure from CCAinthe
disposalstream For exanple, ina situation where CA may be
foundin mulch and people may apply that mulch forlandscaping
purposes, indirectthrough potential contamination of the
environment, eventually impacting soil concentrations aaawhole

orindrinking water.
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I, also, wanted to mention that there'sresearch to show that
there are cedintypes of phntsthatuptake CCA and sone of these
plants are edible plants. | believe Dr. Stillwell could expand on
thatissue.

And also burning of wood is, also, another exposure route.
Sometimes decks burn accidentallyome owners may be at risk;
fire fighters may be atriskSometimes wood is intentionally.
Burned by individuals who are not aware thatyou shouldn'tbe
burning CCA and use itforfirewood, forexamplandthen,
also, there'stheissue associated with potential exposures of ash
associated with burned wood.

Sothere are alotofotherexposure routesin additionthata
child may experience throughout theirlifetime in addition to
playground equipmentthat should also be takenintoaccountwhen
looking atthe aggregate effects.

DR. ROBERTS: Dr. Styblo.

DR.STYBLO:Ildon'thave aproblem with combining
scenarios asthey're applied here, plusany other scenario that
wouldinclude exposure to arsenic and chromium from CCA
sources or CCA-related sources.

I'm not surewhat is thevalueof combining thistype of
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sources with sources like food or water forone simple readan.
me, and | have explaineditin here before, arsenic from CCA
sourcesis differentthan arsenic-- we don'teven know whatitis.
Let'ssayit'sdifferentarsenic fromfood and, certainly, from
drinking water.

Woulditbemoreinformative if we combined, if wetalk
aboutcombined exposurestoinorganic arsenic or organic
arsenicals orarsenobetines (ph) orarsenosugars as we know are
presentnall these sourceskor toxicologicalreasons,timakes
much more sense to me totalk aboutcombined exposures to
arsenic specieswith particletoxicological propetiesthanto
arsenc as btal. Because arsegias btal doesn'tmean anyhing
from the toxicological point of view.

DR. ROBERTS: Dr. Mushak.

DR. MUSHAK: Iwould like to make tworesponse®ne to
Professor Ginsbergand one to Professor Stybldon't want to
tosstoo much ice water on modeling arsenc. There arewo
studies underway to develop model®@ne from Diane Mensel's
(ph) group atUC IrvineAnd there's also one collaboratively
between Marie Vahterand agroup in Switzerland whose names

now totdly escape me.
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The probemwiththese sthatthe way of hese BPK models
work, they don'tlend themselvesto PRA veryreadilyys almost
like youdevelop aclassic mix of point estimatesnd if you
started doing PRAs forevery stepina PBPK model, my gosh, it
would justbe overwhelming.

Eveninthe lead model withitsinputs, outputs, and
biokineticcomponents, aboutthe only accommodation you get for
avariabilityison theoutput end with thegeometric standard
deviation.

Barbara Beck's folks at Gradient have beentrying to build in
PRA fortheinputsideButldon't know thatyou could combine
that too mudwith thebiokinetic side, evenfor that relatively
simple model.So I thinkwe're along way from PBPK modeling of
total exposure to arsenic.

With regard to speciation, ldon't notice you getout ofthe
woods, orthe wood, the real problem with this which is that
inorganic arsenicis probably going to be speciatinginthe same
way asitcomes off the wood surface as sayinorganic arsenicin
drinking water.

Dr. Stybloand | were discussion briefly before about what

are some minorcomponentsin CCAthat may serve as useful
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1 tracersthatareuniqgueto CCA asasource anddislodgeable
2 residues that may notbe presentinotherintake sourdasl.|
3 guessthiswould be aquestiontothe chemists and engineers from
4 the wood industry who are here.
5 What's the profile like with minor metal componentsin
6 CCA-treated wood?We know thatyou're probably notusing
h 7 analytical-gradereagents by ACS definitioviou're probably
E 8 using pariclegrade oréchnicalgrade.Sothere are awhd
E 9 bunch of minortracersthat may beinthisandthat may be useful
: 10 touse bsortoftracertginterms of a bokineticcorollary to
g 11 whatEd Calabrese does wh intake tracers.
a 12 DR. ROBERTS: Dr. Clewell.
(T 13 DR.CLEWELL: I'mnotexactly surelunderstood what Dr.
> 14 Mushak was saying about PBPK modeling, butitsounded negative.
E 15 We've done probabilistic modeling with methylmercury and
u 16 published thatAnd the arsenic model, I'm actually working with
u 17 Sibingman (ph) and Marie Vahter onthe extension of that arsenic
q 18 model.ldon't see anyreasonwhyitcan'tbeusedinprobabilistic
E 19 assessmentlt's notthe like the lead models, a biokinetic model.
I.I.I 20 It's not physiologically basedlThat's different.
m 21 Sothatwasn'treally whatlwanted to talk abolts the
=
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aggregation ofrisk, a cautionthatlfeelrelated to whatwe ran
intowiththe noncancerendpoinBut forthe cancerendpoint,
arsenicis kind of an unusual burdefihere's noreasonright now
notto believe that we are all at greaterthanone and athousand
risk forlung and bladder cancerfromtheinorganic arsenic thatwe
thatwe eat
Attheestimates 10 micdograms pe day. I've beentold that
the FDA recently estimates 25 micrograms per day inorganic
arsenicinfood And sono matterhow low they setthe MCL, we're
goingto be atgreater, giventhe newrisk numbers, we're going to
be atgreaterthanoneinathousandrisk of cancer strictly fromthe
arsenicwe eatSothenyouaddinthedrinking water.
Solliketheideaofcomparing the arsenic exposures and
risks fromthe CCA, allthe various CCAxposures, with that from
the water and the foodBut |l wouldn't suggestcombining those.
DR. ROBERTS:Othercomments or other viewpointsSd
we seemto have some differing opinions aboutthe extentto which
--Ithink everyone would agree aboutthe value of compariwg.
seemto have some differentviewpoints aboutto extentto which
exposure from different sources, notnecessarily differentroutes

of exposure, butdifferent sources should be aggregated.
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DR.SMITH: | guessjust to get ontherecord herel guess, |
would have some concerns aboutexpanding the aggregate to thing
beyond CCA wood justbecause ofthe currentregulatory focus and
needs.And I think that's going to be adifficulttaskasitistoget
thatright. Solwould like to see hemfocus teir efforts, atleast
initially, onthat. Ifthe Agency wants then to take an aggregate
analysis of all arsenic exposure, | suppose thatcould be useful.

The otherthingis, again, | justwantto emphasizelreally do
wantyou focusonthe aggregate exposure fromall CCAwood uses.
And it's probably always worthless, butl'll give you just my little
anecdotal experience, you know, beingupinrural Maine.

You know it's always astounds me of how prevalent this
wood useis.You're aware of thatas welWhere |l live we have a
deck that's pressure-treated and we have an wood entry way that's
pressure-treated woodso every day whenwe go outto school and
my son's going into kindergarten and he's not particularly happy
aboutthis.

So heleavesthe house, thethumbis alreadyinthe mouth
until hegets tothestarway. Heputs his had on thestairway. He
goesdown and getsintothe caknd the firstthing he doesisthe

thumb goes backinto his mouthVe drive to there After his
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school, he goesto hisday car#.ell, hisday care has a
pressure-treated wood entry wago now he's going to have some
exposure goinginandout ofthe day care.

And up until thisyear athisschool, thereusedto be avery
large pressure-treated wood playscaféis year, we just
switched to themetal enamel type. Until this year, that was the
same.

And | cantalk about how whenweride our bike down the
streetand we visit people, you know, it's the same scenalrhos
isjustavery,verycommonwoodincertain areas ofthe country.
Solthinkit'sgoingto be arealchallengetoyouindoinga
cumulative exposuretothink of thes.may be very differentin
differentgraphicalregions of the country.

Butlreallydothinkifwe're goingtolook atthe exposure
from this, justfowusing on playscapesis nottheissue And I think
130 days may make sense whenyou think of the municipal
playground.Butwhen you startto think about all what's going on
around the home, it's just far, far more frequent, | would think.

DR. ROBERTS: Dr. Vu, wastheresomeclarificationyou
wanted to offerus on something?

DR.VU: Thankyou, Dr. Roberts.
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I'm hearing two differentrecommendationBr. Wargo was
talking about total aggregate risk from all sources for arsenic or
chromium whichis adifferentkind approach whichisnotwith the
focusright now within theDfficeof Pesticide Progranwhich we
really worry aboutrisk associated with CCA-treated wood.

AndI'm hearing Dr. Steinberg and some of you on this side
have recommended looking atthe whole life cycle of the
CCA-treated wood from the differentuses and how the human
populations are exposed to iNotjustchildren alone, butas we
all age and how we gehe whole life stages.

Certainly thatisaverylaudable goaAnd certainly we
know thatwe don't have all the datato do thAnd as Dr.

Edwards had said atthe outset, thatwe're looking at different
exposure scenarios, residential, and others, and we will try to
combine as nuch aswe coud. And thatwas bascally the
guestion.Withregard to playground should we atleastcombine
these four scenariodtdoesn't meanthatwe're notgoing consider
other scenaros.

Butreallytodothe kind of think you were justtalking about
requiresawhole lot more data as weHlo eventhoughit'sidealto

haveall thatinformation.
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Soljustwanttogetsome sense fromyouthatwhatisthe
recommendation you have withregard to this question and then the
broaderwhatyouthinkisrealistic given the difficulty even justto
dothe playground thing as we deliberate inthe lastthree days and
letalone look atthe whole other scenaribhank you.

DR. ROBERTS:Dr. Ginsberg, | think wants to take a shot at

DR.GINSBERG:Theone concernthat maycome is about
double counting, the potential for double counting when you're
saying thisthere's a child playing foran houron aplayscape and
has all thisopportunity for dislodgeable exposured then also
isgoingtobe exposedto 100 milligrams of soilingestion a day
beneah the playscape.

Solmanitjustsemstha there's both meliathat will be
contacted, howto break that oult.may not be so simple as 100
milligrams, you know, the full maximal daily dose to that soil and
also forthe full hour of contactto the wood.

That's myonly certainisifthere'sany double counting
goingonthereBut otherwise, dermal and soil -- I mean, dermal
exposure andingestion exposure, I think, go handin hand

literally,.
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DR. ROBERTS: Dr. Steinberg.

DR. STEINBERG: What I think we had in discussion with
my colleagues, Dr. Leidy and Dr. Wargo, | think what we wanted
to make sure was there was notgoingto be anaggregate of all the
scenarios and employ adeterministicmodd asitrelates to how
youwere goingtodothisThe EPA overthe lastfew years has
worked hard in developing the specific behaviortypes of patterns,
the EFH manual and a bunch of other thinyge feltthat that was
averygood forward step.

Theprobailistic modd includes tha fluidity of these
differentvarieties of exposures and allows you to add on further
exposures or furtherrisks or further scenarios that will ocSuw.
| think that's the pointl don'tthink people wanted to make this a
overzealous burden, butrather employing a probabilistic model
meantthatyouwould evolve to a better model astime wenton.
Butyou would clearly have agood active model to begin with.

DR.ROBERTS:Othercomments®r. Smith, Dr. Wargo.

DR.SMITH: lguesstoresponddirectly toyour questidn.
supportcombining the exposure scenaridshink what | was
tryingtoemphasizeis | would have concerninyour analysis

solely of playscapes youreach some decision orsome conclusion
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1 that was based solely on thatf.your decision processis goingto

2 beyes,we'regoingtodothiButbefore you make any decision

3 aboutthe future of CCAwood orwhatyouthink ofit, et cetera,

4 it's goingtolook atthese additional exposures as wkdlthat

5 correct?

6 DR.VU: Yes.
h 7 DR. ROBERTS: Dr. Wargo.
E 8 DR. WARGO: I take the advice wel thata conparison of
E 9 different sources of exposure may be the first step and that could
: 10 lead to an expanded modeling effoitthink that that sounds
g 11 pretty reasonable to me.
a 12 The scenaro thatl had in mind was hatthe high-end
(T 13 exposurein Connecticutwherewe don'thave much of an arsenic
> 14 probleminground water, may be avery different situation than a
E 15 high-end exposure from CCA, say, inthe Southwest, where they do
u 16 have a ground water problem\nd it's the patchiness of the
u 17 problemthatlthink hasto be given more attention.
q 18 And, again, how these high-end exposures; one may not
E 19 regionally defined, anotherregionally and seasonally defined, and
I.I.I 20 anotherregionally seasonally and behaviorally definelow
m 21 theserisk factors might be overlapping one anothdy.own view
=
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1 of this after looking atitfor just pastthe few weeks, butreflecting
2 onmypatworkin pesticides, istha this distributionis likéy to
3 be very heavy skewedWhat |l do hopeisthatthe modeling effort
4 and the analysesthatyou prepared canshinethe flashlighton
5 those kids that arereally experiencing the highestlevels of
6 exposure.
h 7 DR.ROBERTS:Thankyou.lsthere anything else toadd?
E 8 Have wereached either convergence or exhaustion on this
E 9 particular guestion®Dr. Vu, isitclearernow where the Panelis
: 10 onthis?
g 11 DR.VU: Yes, thank you.
a 12 DR. ROBERTS:Let'sdo one more and take ashort break.
(T 13 Let'sgoonto 13Andthenwe'll take ashort breakould you
> 14 read No. 13, please.
=l : :
: 15 MS. AVIADO: Certainly.Number 13 deals with the
u 16 inhalation exposure potential for wood and soil medCan the
u 17 Panelcommenton whether OPP should conducta child playground
q 18 inhalation exposure assessment, taking into consideration the
E 19 hazard profiefor chromum VI as anrritantto mucus membranes.
I.I.I 20 If so, canthe Panelcomment on whetherthe endpointdescribed
m 21 aboveis appropriate forassessingtheriskto childrenfrom such an
=
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exposure.The endpoint, of course, yourecall was discussed inthe
hazard preserations.

DR.ROBERTS:Thankyou.l have down on my notes that
Dr. Gordon would like tojump inonthisfirsLet me ask himto
doso.Buthe needs amicrophone

DR. GORDON:Pretty tricky getting the computer atthe
rightdistance solcanseeitwithoutbifocals.

Inanswering this question, | feelthereis no dataon ambient
metal concentrationsinthe vicinity ofa CCA wood play structure.
And thesoilintheimmediatevicinity of aplay strucdure. And |
use play structure because everybody has been saying "playscape,”
and I thinkthat'sthe name of acomparyhink they make only
cedar productsThey probably don't wantus saying playscapes.

Butinhalable particles can beresuspended and reentrained
inthe air, and, thus, inthe notes from EPA, where it said the
volatility of chromium and arsenicisirrelevanitdon't think
volatility matters hee. It'stheresuspesion of thedirtin that
scenaro.

Mostmechancally generaéd particles are veryarge and

thusinhalable and notrespirable as mentioned inthe document.

Inhalable size particles are of concern and most particularto the
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1 nasal effects of chromium.

2 Thereisaneedforcalculations fortherange of background

3 values.Of course, thiscan be added onto the studies EPA and

4 Consumer Product Safety CommissioAnd it'simportantto

5 compare these valuestoambientexposures for chromitime.

6 same thing we're going throughinthe last questiblow do we
h 7 compareittowaterororalingestion of food.
E 8 And considering a 15 kilogram child and aone-tothree-hour
E 9 exposure.Now the assumption ofa 100 percent hexavalent
: 10 chromium, I think, isan overestimate of the proportidsaid that
g 11 earlier.Especially since the wood is probably 90-plus percent
a 12 trivalent. Butthere's very sparse published data on hexavalent
(T 13 versus trivalentAnd exceptforwhatwe heard yesterday, none for
> 14 soil. And such adatasetneedstobe developed.
E 15 I'min favor of developing aninhalationroute of exposure.
u 16 But againstthatneed onthe other handis anexaminingthe
u 17 playground exposure to chromiunhn arsenic workers that are
q 18 exposedtomuch higher OEL for trivalentchromium, far, far
E 19 greaterthan eight-hour exposure level.
I.I.I 20 The one study thatl know ofisthe one that my master
m 21 studentdid a few years agéd.ndthe personwho sanded, they were
=
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make playground equipment, the personwho did the sanding was
literally covered probably your 3 milligrams per centimeter
squaedthere, literally covered with savdust. And hewas not ove
the chromium standard on arespirable, far above for arsenic, by
theway.

Andintheretheytalked aboutthe NOAEL forthe nasal
effects 2.4times 10 tothe minus 4 milligrams per cubic meter.
comes outto 240 nanograms per cubic mefelmat's probably at
leastoneif notacouple magnitude greaterthanthe background
level of atleastarsenic probably chromium of maybe magnitude
thaninanurbanenvironmentunless there was particular fuel
source like coal thathappenedto have alotof chromium arsenicin
there.

And whenyou calculate that out, given eventhe 240
nanograms per cubic meter, I guessit's borderlink.going to be
way down thee. Butthetotal microgramloading might beafew
micrograms per day, micrograms per kilogram days.

Sowhen | did my quick calculation it sort of said maybe
thereisnoneedforaninhalatiohcan'tas aninhalation
toxicologist say that without knowing whatthe levels areinthe

immediate vicinity of a playground structure.
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DR. ROBERTS: Okay, Dr. Lees.

DR.LEES:I'dliketo directlycommentreally onthe nasal
irritation. And thiscomes from my own occupational studiesin
which, you know, chromium manufacturing facility there's avery,
very high prevalence of nasalirritation and septum deviatilon.
thinkit'sonthe order of 60 percent ofthe population atone point.
Butwe didn'tfind any relationship between air concentrations and
thesymptoms.

And the suggestionis made, well, by others, let's sayd
itmaybeparticularly aproprosto thehild environment that it's
nottheinhalation butit'sthe digitalinsertion of hexavalent
chromiumintothe nose, picking your nosthese behavioral
things might have a greater effect here.

And so I'm notreally certain whetherthe air has anythingto
doitwith atall.And maybe some -- all | know is there areno
studiestothis effectlt's an observation here.

MS. AVIADO: Mightlclarify, if possible?

DR. ROBERTS: Sure.

MS. AVIADO: Becausethe nature of the question, we are
truly concerned with both the wood residue and the soil residue.

And theconcern onthevolatility was based on really thinking in



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

10

11

12

13

14

15

16

17

18

19

20

21

174

terms of the wood surface residue, the particulate, the airborne of
concerntouswasduring the contactwith the soil.

And the pointyou'veraisedistrulyimportantinterms of
what happens to any soil paticles tha enter thenoseor enter the
mouth. And thisis ourissueWhichisifthereis soilinthenose
inthe mouth, canwe assume it makes up aportion ofthe ingested
dose bthe Gltract? Doesitneed bbe consdered separaly as
inhalation exposure®rwould we assume thatit makes up part of
the oraldose?

That's truly where we're goinglVe feel confident on the
lack of respirable because of lack of volatility on wood surface.
And alsothereassurance to both of you, certainly, thatin our full
comprehensive assessment, we'll do occupational inhalation.
We'll also be doing residential adultinhalation scenarios for
sawing and fabricating any picnic tables and things such as that.
Thankyou.

DR. GORDON:Giventhe NOAEL, I'd say, yes, maybe
inhalation exposure routes doesn'tneed to be considdrieave
noideaifaplaygroundresuspended, residue resuspended soil,
levels are higher and lower thanthat NOAEANnd so the thing |

didn't say was I thinkthat should be anadded area or personal
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samplerstothe EPA's CSPC study.

DR. ROBERTS:It's becoming an expensive studRr. Shi.

DR. SHI: Il have justseveralcommenté&nd numberone, in
regarding theissueisthe question we're asked many, many times.
And what's the ratio between chromium Ill and chromium VI.
Becausemhalation as powder of chromum VIisa bigger probem,
notthe oralintakeAndinthe occupational study, we are
concerned more ontheinhalation of chromium \nd thisis the
first. Andthequestion remains to beanswered.

And second, as Dr. Gordon just mentioned, there'sno
available dataconcernng how much chromum available inthe air,
forexample, percubicinfeelt could bein meterlt's just not
available.

And even asthoughtheinhalationisaveryimportantissue
andthe bodyisamuch more sensitive tothe inhalation than oral
intake.Butit's notexpectedThere's notvery much
chromium-contained dustinthe airunlessthey putittheir by nose
by accidentor sonething like that.

In my opinion, there may notbe a majorconcernunless and
really gotothe playgroundto measure the airborne particles that

arerespirable chromium conten$.o without all the dataright
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1 now, it'sjusta piece under available datdeel the inhalation

2 toxicity or carcinogenicity may be notbe of major concern at this

3 moment.

4 DR. ROBERTS: Ginsberg.

5 DR. GINSBERG:Iwouldtendto secondthatlastopinion.

6 ljustdon'tthink of deck surfacesthemselves as being that
h 7 dusty and dirty given all the opportunities forthe weather to wash
E 8 awayresidues sothatit'snotgoingtobe like an attic where you've
E 9 gotalotofdustbuiltupAndthe materialunderneath the deck
: 10 will oftentimes besand which | would expect, given theparticular
g 11 size,tolead tolargeinhalation opportunities.
a 12 And forthe other materials, the tire chips or the wood chips,
(T 13 the one concernlwould haveinourlittle minigroup that has
> 14 Questions 14 and 15, talked about this last night.
E 15 Theoneconcern|I might haveis if kids areintimately
u 16 playingin construction debris, CCA-wood chipsthatare breaking
u 17 down and are forming adustand they're throwing those around and
q 18 there may be some inhalationto fairly concentrated, very probably
E 19 brief. Because, agai, the paricular sizeisgoingtobe big and t
I.I.I 20 will fall out. Butif kids are crawling around init, they mightbe
m 21 downinazonewhereyoumightgetsome dustexposure.
=
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1 Sothd'stheonescenario wherel would bealittle
2 concernedButagainif90 percentofitorsoisfixedaschromium
3 [11, I'mnotsurethe Agency should spend awhole lot of time on
4 this especiallyifit'sonly construction debristype of concern.
5 Butthat's just my opinion.
6 DR. ROBERTS: Soam | hearing the answer isno.
h 7 DR. SHI: I feelthe answeris noln particular, if you
E 8 considerthisis outdoorThisisnotindoor.And the air flow is
E 9 nottha muchin chromium-containing paticularintheair. It's
: 10 purely, lwould say, mostofthe kidsisoutdoor activity.
g 11 DR. ROBERTS: Dr. Solo-Gabriele.
a 12 DR.SOLO-GABRIELE:Asfarastheinhalationissue, |
(T 13 think itwould depend adt on the buffering material thatisplaced
> 14 underneath the playscapéf.you have peagravel or sand, the
E 15 probability ofinhalation exposure, | believe, would be small.
u 16 Where asifyoudon't have a buffering material, which is typical of
u 17 many residential playgroundsit'son plain diQrifyou have
q 18 mulch, in which case, themulch can becontaminated from the
E 19 playscapetself. Orinsomecases,imay have sone CCA-treated
I 20 wood in it.
m 21 Sointhe case of mulchinthe nonbuffered playground, those
=
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particles -- mulch has atendencyto break ptt, also, has fine
particles associated with itthat can be easily, depending on the
activity levelunderneath the deck, itcan be up broughtup intothe
airandinhaled.

Solthinkitwould dependalotonthe characteristics of the
buffer material that's located bebw the deck.

DR. ROBERTS: Dr. Wargo.

DR. WARGO: My impressionisthat thisisnotlikely tobea
significant source of exposure comparedtothe otherroutes.

I think the two scenarios mentioned, the wood chips, that's a
possibility. Theonly othe onethat | could conceiveof is avery
low diameter particulate matterin sand where, you know, kids
were scuffing thatup, you can see alittle clolBut I'm not
overlyconcerned about it.

DR. ROBERTS:Dr. Stybloand then Dr. Adgate.

DR.STYBLO:IsortofhopedIwouldbethelastone
because aslsdjlI'mnotan experbnchromumand I'mnotgoing
totalk about chromium.

Are we supposedtogiveourinputson possibleinhalation of
arsenc speces?

DR. ROBERTS: Where anmhalation for arsent needsd be
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given?

DR.STYBLO: Yeah.Because the questionis about how
inhalation.Forsome reason, you're asking aboutchromium only.

DR. ROBERTS:Yeah, itis.Tellyouwhat.Let's putthat at
end category because there'sacouple of thBm.Vu, unlessyou
wantittalked aboutright now.

DR.VU: Ithink therearetwo issue. Firstofdl, I think
theissuesyou alldiscussiswe probably need some more datato
really find out whetherinhalation pathway from soiW.e know
it's low volatility from thesoil contaminated with arsenic or
chromium and that'sthe issu@dnd I think probably we can
collect moreinformation and confirm that.

| hear the consensus from the panel isthat right now we
don'tthinkit's a significantexposure, butlet's getsome
information to confirm that.

The secondissue thatwe raises, then, ifindeedthere some
substantial exposure,thendo we worry about what kind of
endpointwas concerned®ow, thereasonwhy we asked this
guestion because chromium VI, when we talked aboutthe dermal
exposure, we saiditisanirritantforthe skinand also causes skin

sensitivity.
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1 Sointhe scenario we talked about kids playing indirt.

2 There'snoinhalation pathwayt's justdirtand (inaudible) to

3 mouth.And, of course, itcouldirritate the mucus membranes.

4 Solthinkthat'sthe questionThereisn'thazard endpoint

5 here for chromium. We're not talking about arsenic yRtt thisis

6 two separateissues and somehow we kind of mesh itintoone.
h 7 DR. ROBERTS:Okay. Then with that clarification, Dr.
E 8 Gordon.
E 9 DR. GORDON: Maybe because I'mthe only inhalation guy
: 10 here.Thereisnodataldon'tsee.Alotof people saidno and
g 11 just off thetop of thar head, mulch, this, thee's notthda much and
a 12 that's completely meaningless to me withoutthe measurements.
(T 13 You talk aboutthe buffering materiaWhere I'm from in
> 14 New York, ldon'tsee --it's sandt's dirt. We don't have
E 15 buffering materialthatl've seenin most playgrounds I've been at
u 16 and I'vegot littlekids. Soitdoes ma&esenseto me | keep
u 17 thinking of the little Peanuts character and the cloud of d&std
q 18 that's more appropriate.
E 19 And, also, I'mwondering when you think aboutlead, do you
I.I.I 20 only go by hand to mouth; orisit, also, thelead that'sresuspended
m 21 inthe homes because I thoughtinhalation did play a partthlere.
=
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don'tknow.

DR. ROBERTS: Dr. Adgate.

DR. ADGATE: I cantellyou fromyou my knowledge of
particles, thatthe smallest particle you can create by crushing and
grindingisonthe orderofonetothree micromend those were
the smallest ones whichyou can create a physical procksd.
those arethe onesthatyou're goingtoinhale and thatgetdeepin
your lung and depositare goingto be onthat ordgut a lot of
the bigger particlesthatlthink are going be created and kick up
likeinthepigpen effect, arethings thdaregoing to gefiltered
out much higher orare goingdrop outvery quickly.

DR. GORDON:Butwhere dothose filtered particles go?

DR. ADGATE: Inyournose.You're absolutely right and
they you swallow them and it's an oral exposuBa.then it
becomes a gastrointestinal exposure and notaninhalation
exposure.

DR. GORDON:l agree with Dr. Styblo aboutwhy aren't we
including arsenicinthis?

DR. ROBERTS:Wecanand wewill whenwegetthere. Dr.
Ginsberg.

DR. GINSBERG: Therehave been attemptsto evaluatethe
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amount of --there's models, like AP42, that simulate how much
dustthere can be fromloading and dumpinginto trucks and heavy
equipmentdriving ondirtroads and the dustinhalationyou can get
downwind from all of thatif you're atthe fence line for this

activity. And, classically, the amount material going inisusually
dominaed by thesoilingestion assumptions reher than these
somewhat transientexposuresvie inhalation just based upon bulk
flow, how muchinhalation flow you can getforthese particles.

Andinthis scenariowherewe don't have these massive
amounts of dirt being moved around and big clouds of stuff
forming, | would justthink thatthe reason you would wantto
focus on nhalation mightbe because we've gesbmething unique
by inhalationthatwouldn'tbe occurring by oraAnd thatis
chromium Vl1toxicity which would bemoresevereifit'sinhaled
thanifit'singested.

Solthinkifwe're talking about something that's goingto be
inhaled only to beingested, thenwe're back intocomparingitto
what'sthe bulk flow into the body viaingestioAnd | think that
the inhalation pathway would pale compared to whatwe're
modeling foringestion.

I don't know that we have to spendtoo much -- my opinionis
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1 we don't have to spendtoo muchtime on that part oBiit,

2 again, I thinkitisrelevanttobe concerned aboutchromium VI

3 inhalation.And are there subscenarios here where thatcan be

4 much.And, again, I don'tthinkit'salotButas Dr. Vu said, it

5 would beworth trying to ge¢ alittle moredataon it.

6 DR. ROBERTS:Ithink we're sort of not moving much past
h 7 Dr.Vu'ssummary a minute ago which herimpression of what we
E 8 were sayingiswe don'tthinkthere'saproblem, butitwouldbe
E 9 worth the exercise of demonstrating that by conducting an
: 10 assessmentAnd |l guess her question back to us iBhe most
g 11 appropriate endpointinthatassessment, would that be nasal
a 12 mucusirritation.And isthe answeryesordo we have an
(T 13 alternative endpointthat we would wantto suggestforinhalation
> 14 from chromium VIiwhenthey do this analysis.
- .
: 15 Dr. Shi.
u 16 DR. SHI: And the answer, the my opinion, is yelsagree
u 17 with her.
q 18 DR.ROBERTS:Anyone else like to second that or venture a
E 19 different opinion aboutDr. Ginsberg.
I.I.I 20 DR. GINSBERG:Well, aslongit'snotconceived of as on
m 21 ongoing chronic exposure and we're not talking about cancer, then
=
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| would say yes.

DR. ROBERTS: Right. I think the assessment at this point
isfocusedonnoncanceBowouldthatbe the appropriate
noncancer endpointforinhalation?

DR. GINSBERG: Yes, | would agree.

DR. ROBERTS: Right?

DR.VU: Yes.

DR. ROBERTS:That'sit.So Dr. Vuisourinputclearthan
| guess now on this?

DR.VU: Yes.We cantake abreakihankyou.

DR. ROBERTS: Okay. Well, that'sright. Let'stakelikea
ten minute stretch, and thenwe'll reconvene and finish up.

(Brief break.)

DR. ROBERTS:Ifthe panelwillconveneWe have two
guestionsremaining that are posedtous by the AgeN¢g also
have lthink atleasta couple of other questions we're going to
have to tackle atthe endthink we're close enoughto having
everybody here that we can go ahead and start.

Will you go ahead and read for us, please, Question 14.

MS. AVIADO: Question 14 hastodeal withthe

consideration of the buffering materials as a source of exposure.
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Dataonthe effectiveness ofreducing exposure by using the
buffering materials arelimited. And weask if the Panel has
recommendations as to whether additional studies to obtain this
information are warrantedDoes the panel have suggestions on
how OPP can best child exposures attributed to contact with the
CCA-contaminated buffering materials.

DR. ROBERTS:Dr. Ginsberg, | believe you have the lead on
thisone

DR. GINSBERG:Ithinktheissue should be divided along
two differentthought processe®neisthat buffer materials
beingtherecipientofdislodgeable residues from aneighboring
wood structureSo I'd call thatjusttoreference thatl'd callthose
buffers versus buffer materials that have CCA wood mixed in with
them, which I would call source material buffers becauseiey are
theirown soure of contaminate. So I'll just tackle thefirst that |
mentioned first, therecipient buffers.

Oh,andinboth areas|lthink some data generationwould be
helpfultounderstand, really, theriskimplications.

Butthe general principles, onfirst principles, the way |
think of theserecipient buffers would bethat that first assumption

I'd make isthat most ofthe CCAthatwould be dislodging and
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leaching off of a play structure and getting down to the material
would stay onthe outside and not necessarily absorb or penetrate
intoor become immobilize butwould form aresidue, justlike on
the wood structure thatit's coming from, again, form a
dislodgeable residue, soto speak, onthe tire chip orthe wood chip
sothatthatwould become now an exposure medium fora child just
like the wood surface would beAnd thatthe concentration, we
don'thave concentration date; and, of course, itwould useful to
getthatdataAswe gooutand do thisfield study, another point
of data generation.

Butshortoftha, my firstimpulseisto sa thatit's not
goingto be any higherthanwhatwe're seeing onwood surfaces.
Why would thisbe a nediumthatwould accumulate CCA that's
dislodged off of aneighboring structure, unless again we're
envisioning thatitsomehow absorbing onto and not being released
onfromitandsoitcanaccumulatét's spongingitupldon’t
seethatasamechanisButwho knows.Butifitissponging it
up,thenwoulditreleaseittoachild's hand.

Solthinkitmay be reasonably conservative to assume that
the concentration that's available and dislodgeable on awood chip

is similar to theconcentrations tha we'vebeen seeing tha's been
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hand wiped off or swiped off of adeclAnd the otherreason | say
thatis because lthinkthere'll be an equilibrium setup between the
washing onto these materials and the washing off to these
materials by the rain action that's happening, bringingiton but
also talking it off.So lthink we canthink ofthose concentrations
inthoseterms aswhat we'reseeing on thedeck may besimilar to
what's onthesetirechipsorwood chips.

And thenlthought ofan exposure scenarkbow do we start
developing exposure scenarios fortheserecipient bufféars |
thought of two ways two scenario©ne is actual putting the
whole chipinthe mouth, which would perhapsinvolved complete
removal of the entire surface area of dislodgeable materialinthe
mouth if you wantto make a conservative assumption thatit'sin
the mouth long enough and then spitol'im notassuming the
child's going to eatthisthingBut he might wantto find out what
itfeelsliketohave te -- whats the mouth feelofatre. You
know, I don'tthink a childis goingtodothisalotunlessit'sa
picachild.Butlwouldthink any child mightdoitacouple of
times.

Sothere'sthatpotential scenariAnd itdoesn’'t strike me

as beingahuge extrariskinthe equatidnhinkitshould be
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thoughtaboutlthink some calculations around thiButl did a
little mock-up of this wheeand conceived of aone-inch squae
wood chip by a half-inch think thick, sothe total surface area of
this little chipis 26 centimeters squaed. Ifit'soneinch by one
inch by halfinch, it's 26 centimeters squareXnd that'sroughly
the three fingers we're talking about, 20 centimeters squared.
That'sroughly the same.

And ifthe concentration onthe three fingers, whichis
gettingitfromthe wood surface that we've talked about, is
roughly the same of the concentration of the recipient buffer, but
we'resaying that thefingers aregoing into themouth ninetimes
an hour.And this probablyisn'tgoinginthe mouth nine times an
hour.lI'm not seeing thatthat scenario as beingreal high compared
towhatwe're already envisioning, EPA's assumptions at least, for
hand-to-mouth activitySo that's justone person's way to think
about how importantthat pathway might be.

Again, there'salotofassumptions|'ve just made, and |
thinkitwould be very usefultogooutand generate dataon whatis
the amountsort of atequilibrium of these chipsinterms of what's
available and what's dislodgeabland | think that could probably

be done by dropping acertain number ofthemintoa .1l normalacid
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bath and justthenrotovaping itdown and measuring what's
available conpared b the surface area ohe materials thatwere in
thatbath and b find outwhatthe concentationison the surface.
That'sone possible scenario, which, again, I don't personally think
itisgoingtoaddalotofrisktothe scenariogivenwe're already
envisioning children being these decks foran hour with 9.5
hand-to-mouth ontacts, 20 entimeter squaed, going theethe
mouth.

However, another scenario what might be rather than the
whole chip goinginthe mouth could be the dislodgeable residue
going fromthe wood chip onto the hand and then the hand to mouth
activity. And here Il thinkitwould be useful to know, given the
high surface area ofthese wood chips and maybe children’s
propensity to play with them and really interact with them, it may
bemorethanachild's propensity tointimaely engagewith the
wood surfaces with a playscape play structure that may be a
greater wood-to-hand transfer factorinthis case than fromthe
playscape.

ldon'tknow.Ifyou assume thatit'sthe same, thenldon't
see anyreasonwhythatexposure pathway would be any different

thanwhatyou're already proposing to model forthe wood
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1 structure. But if there'sa hgher ransfer effciency, once agai, it
2 might be something you'd wantto find outaboutin aplayscape
3 study involving children.Then that could become a special risk
4 pathway if the transfer factoris higher.
5 Sothe two cases whereniscould be aspedl pathway, |
6 would think, interms oftheserecipient buffers, isifthe
h 7 dislodgeabékresidue on he surfaceshigher than on he parent
E 8 wood, which Il wouldn'tthink itwould beBut until you testit,
E 9 youdon't know.And thenifthe hand-transfer factoris higher
: 10 when akid is playing with whenthechip is playing with and
g 11 throwing them around and handling them these high-surface
a 12 materials relativeto ther swiping of adeck. If that's highe, that
(T 13 could become aspecial exposure pathway.
> 14 Again, ldon'tthink either one will become those exposure
E 15 special pathways, butlthink that should be tested and ruled out.
u 16 So, again, thisisjustone person'sthoughts on all this.
u 17 didn't necessarily getconsensus amongst my peers, thethree of us
q 18 that tackled this.
E 19 Butthenthe other side of the equationisifwe have
I.I.I 20 construction debrisSoit's actually asource of new
g 21 contamination because the CCA, wood is being mulched into this.
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There, I think, thatthere is the potential for significant
extracontamination of the environment, of the child's hand.

Oneisthatthere could be breakdown of the mulch material
intoadust, notjustthe leaching effectgoing on, butawholesale
availability of wood dust containing fairly high levels of CCA that
would be different, physically different, than justleaching.

Solthink that pathway should be ruled -- 1 would hope that
that pathway should be noteven necessarytodoariskassessment
on because Iitink thatitisa no-braner that, number one, he
industry doesn'tcondone it's uskedon'tthink regulator bodies
would condone that kind ofause for CCAwood, and that while it
may happen, you know, while this may be an unfortunate reality, |
don't know that-- you know, there's this sort of like no
registrationissue around this.

And myrecommendation around that, and I'll turnitoverto
Helena more on thistopidMy recommendation on thiswould be
excludeto justtry to cludethis pahway asmuch aspossible
becausehere's no benefitoit.

DR. ROBERTS:Dr. Aviado, would you like to clarify or
respond?

MS. AVIADO: Justas apointofclarificationOur



192

1 consideration forthe Panelis, also, the othertypes of building
2 materials.So if you can please keepin mindto help us the affinity
3 achild may have for playing with the pea gravel orthe shredded
4 tires.
5 | think we heard from a public commentor a great affinity
6 toward the actual shredded-tire scenarfnd even though the
h 7 amount of leachate may be similar soil buffering material, the
E 8 child's activity or behaviors may be different for contact with the
E 9 peagravelas opposedtoawoodchiponly sortofconsideration.
: 10 Thankyou.
g 11 DR.ROBERTS:Dr. Ginsberg, did you wantto say anything
a 12 inresponsetothat?
(T 13 DR. GINSBERG: Yeah.The two scenaros thatl portrayed,
> 14 one with the actual mouthing of the material, I think that would
E 15 cutacross fromwood chipstotirechipstopeagravelsand
u 16 washing off of that dislodgeable residue intoto the mouth I think
u 17 would cutacross whagver the mediumis.
q 18 The medium | haven'ttalked aboutis sanfhd | would
E 19 think thatitwould be usefulto getsome sand data especially if
I.I.I 20 there's playscapesthatwe know have alotofdislodgeableresidues
m 21 onthe wood justto see whatthatrelationshiplidon'trecallin
=




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

10

11

12

13

14

15

16

17

18

19

20

21

193

the data sets thatwe've seenifthere'salotofsand dataunderneath
playscapeslfthereisn't,thenthatwould be usefultolook atthat.

Andthenthe only other pointthat | would note isthatthe
Alachewa (ph) datshowing thatthe tire chipconcentations were
similaronthetirechipsintermsof ppmisabout50to 70 ppmon
tire chipsthatwere nearwood structuresnd it was very similar
inthe soilthat was underneath thetire chif@n thatitseems like
asimilarkind of exposure amounfAtleastthe amount of the
environmentis similar.

Now, of course achild may have moreintimate contact with
atirechip thanwith soilinteems of handling itand beng able to
dislodge material off of it.

Sothose are my initial thoughts.

DR. ROBERTS:Thankyou, Dr. GinsbergDr. Smith.

DR.SMITH: I'll defer to Dr. Solo-Gabriele.

DR. ROBERTS: Dr. Solo-Gabriele.

DR. SOLO-GABRIELE:Il justwantedtoreiterate some of
the pointsthatwere brought up beforlewanted to begin by first
emphasizing thatthe amount of data thatis availableisvery, very
limited.

The daktthatwe had avadiable to evaluate was hat Alachua
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1 County data, included the Alachua County data, whichisthe only
2 that sampled specifically buffering material underneath
3 playgrounds.And thatwas averylimited number of samples from
4 averylocalized areaAnd what we learned from the study is that
5 thebuffering material is contaminated to asimilar degree asthe
6 soil. But, again, thisisondocation and alimited numbe of
h 7 samples.
E 8 Alsothere'sthe datalooking atthe mulchissue, looking at
E 9 mulch from construction demolition, recycling facilities, which
: 10 was emphasized yesterdaldon'tthink | need torepeatthalt's
g 11 fairly obvious, atleastin Florida, that CCA-treated wood is found
a 12 in mulch madefrom construdion demolition debris.
(T 13 What | wanted to add to that was, in Florida, we've been
> 14 getting alot of attention with respect to themulch issue It's been
E 15 inthe newspaper;it'sbeenontelevisiokind asaconsequence,
u 16 I've been getting many phone calls from people, home owners, that
u 17 areveryconcerned abouttheir mulcBo they've been sending me
q 18 samples.l've gotten samples from local playgrounds, people's
E 19 gardensin FloridaAnd |l did getone sample from Arizona which |
I.I.I 20 wanted toemphasie.
m 21 Andinsomecases,he sanples thatl've receved, the mulch
=
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from thegarden, in paticular, | remember had CCAinit.

Theonesamplefrom Arizonathat | wanted to emphasize was
afather that called me. In Arizonaheexplained to methat using
mulch for playground equipment for buffering on playground
equipmentisverycommon because of the climate and the wood
doesn'tgetvery hotthereAnd he explained that he bought this
mulch called "place safe,'and it's marketed in Arizona
specifically foruse on playground equipmemnd he was very
concerned because the mother, the wife, found an end taginside
the mound of mulch that was delivered to his house.

And, fortunately, thisend tag came from Californiand
thetype of labeling they have onthisendtagisvery differént.
was different.It's differentthan whatl was used to seeingin
Floridawhere itis specifically stated thatthiswood contains a
hazardous substance, arsenfnd it was that wording that
alarmed this paticular father.

And so hedid aweb search and found our naled we
acceped soneofthatmulch, and we dd a quick analysison it.

And, infact, itdid have CCAWe applied achemical stain toit,
anditwas greaérthan5 percent

Theimportantthing aboutthis particular sample, isthatthis
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mulch was marketed specifically foruse at playgroundsvas
called "play safe mulch.” And | just wanted to emphasizethat.
And itwas the only sanplethatl received fromoutof state.
| also waned toemphasize the types of buffer naterials and
the type of buffer material will greatly impactthe exposure of the
child, whetherornotyou have sand, peagravel, tire chRus.
example, I think the affinity for tire chips would be hgher because
you candigintowith and youwon'tscratch your hanhere if
you trytodiginto peagravel,youknow, you have atendency to
scratchyourselfAnd there's notas desirable to ddo there will
be anaturaltendency nottodiginto peagravel versustire chips.
Mulchisone ofthose materials thatyou can dig into which
may have a high affinity as well.
With respect to some of these buffer materialswhich |
mentioned earlier, themulch, whentheparticles, themulch
material is broken up, there may be a potential inhalation route.
Same situation for playgrounds where you have no buffer material
justdirectdirt. And then there's he specalcase wherehe mulch
may be contaminated with CCA where you may have an added
problem associated with direct mouthing of CCA-treated wood.

As far as herecommendatons are concerned, | recomend



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

10

11

12

13

14

15

16

17

18

19

20

21

197

that we need more studies, given the limited amount of data
available, tocharacerize types of buffer naterials used
underneath playgrounds#And it's my understanding thatthe types
would be dependentontheregioninthe country.

In Miami, I'musedto seeing sand underneath the playscapes,
butinotherareasitwould be differenAnd we need to
understand whatis the fraction of playscapes that have different
types of buffer materials sowe can getabetter handle on this.

We needo collectand anayze sanples of buffer nmaterials
to how much contamination may be onthefnd, also, theissue
of infinity needs to be evaluated as mentioned before.

I, also, thought, giventhe special problem associated with
mulch, that we also need to quantify the fraction of playgrounds
that use mulch as buffering materiald.e need to conductthe
study throughout the United Statels.also, thinkit'simportantto
warn consumers aboutthe potential for mulch contamination, not
only for playgrounds butgenerally, and emphasize that mulch
needs o be carefuly examned and evalated beforet'sused on
playgrounds.

DR. ROBERTS:Dr. Smith, did you have anything to add?

DR.SMITH: No, I have nothing to add.



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

10

11

12

13

14

15

16

17

18

19

20

21

198

DR. ROBERTS: Other commentsfrom other members of the
panel.Dr. Chou.

DR.CHOU:Iwanttoaddtotheconcernofthe buffering
material. Becaused children -- and b adults, itisafuncion ofa
buffering. Butto childrenthatis actually another attractiole
talk a little bitabout children wantto diginto the buffering
material.

And it's known that children are attracted to anything thatis
adifferentcolor, adifferenttexture, differentshape, anything you
can pickup, lineup, make a patterAnd that's awell-known
children's behaviorSothe pointisitdoes create another
attraction.Children look atit differently than we do.

DR. ROBERTS:Thank.And I mightjustsay, we saw, |
think, from Dr. Townsend's presentation, thatwe can probably get
aprettygoodidearightnowkind of whatthe soillevels we're
goingto find around these kinds of structurednd I thinkit's
certainly worthwhileto refinethoseestimates. I think wehave a
pretty good feel for what kinds of concentrations we're going to
have there.

Butwehavevery little dataon buffering materials asDr.

Solo-Gabriele saidAnd I think it's hard at this pointto know
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1 whether ornotit'sabig problem orasmall problem or not,
2 although there's certainly enough, I think, to suggestthatwe need
3 togather somemoreinformation to see how often this ocurs, wha
4 kinds of buffering materials are used, in effect we see a lot of
5 arsenicinthese kinds of things or chromium.
6 Ifwe find that, then, of course, youreally areinvirgin
h 7 territory interms of doing exposure assessments on buffering
E 8 material.l don't know of anything outthere thatyou can grab
E 9 rightaway.Dr. Ginsberg has made some suggestions about kinds
: 10 of thought processes you could go through.
g 11 Butintermsof dataandintermsof what kids actual --
a 12 documented evidence otherthan anecdotal information about what
(T 13 kids actually do with this and how thes comeinto contact with it.
> 14 I think thisis goingto betough becauseldon'tthinkyou have
E 15 much towork with atallthereAnd if you finditalotandyou
u 16 finditinsignificantconcentrations, I thinkyou're goingto be
u 17 compelledtobegintogetsomeinformation abouthow to assess
q 18 that.
E 19 Dr. Smith.
I.I.I 20 DR.SMITH: Ifl could justadd one of the benefitstherefore
m 21 of a study that's actually going to look at kids and get hand wipes
=
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of kids and possibly also getinternal biomarkers, isthatwe
capture the enire experence.

DR. ROBERTS:Arethereanycomments onthis question?
Dr. Morry.

DR. MORRY: David Morry, California.

The firstquestionthere seemsto be askingto suggest
studies thatwould helpustocompare exposures caused by buffers
versus exposures caused by not having a buffer thAral it
seemsto methatsuggeststhatwe need dataon--ifwe're
considering buffers, what Dr. Ginsberg called a "recipient.ds
that whatthe word was3o0 either you have a bufferunderthe
plaything or you have bare soilthere, especiallyinabackyard
situation.

Soeitherone of hose sgoingtorecewve the dripping stuff
from the playground equipmenWhich one will create a greater
hazard tothe child®Willachild get more from a buffer that
received the suff from the naive dirt that'sreceved the stuff.

Solguesstoanswerthatfirstquestion, you'd have to study
both the kind of native soil that would be under playground
equipmentin people's backyards and you'd have to study the

buffering material and see which one picks up and carriesthe



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

10

11

12

13

14

15

16

17

18

19

20

21

201

arsenic and chromium moré&r what's the data on how much the
arsenic and chromium those materials pick up and carry.

DR. ROBERTS:Whether, infact, itisabarrierto exposure
or not.

DR. MORRY: Yes.

DR.ROBERTS:Dr. Smith.

DR.SMITH: Thisthoughthadn't occurred to me befoRut
ifwe're actually wondering about collecting data forthe purposes
of maybe making recommendations of one buffering material over
another forthe purpose of perhapsitmaybe lesslikelyto
contribute to exposure, thenlwould justurge you totalk very
carefully with your colleagues at Consumer Products Safety
Commission.Because the firstand foremostconcern with
buffering material is protection of the child from fallin@hat's
goingto bethe primary considerationin selecting a buffering
material.Once they're equalinthatregard, perhapsyoucould get
intoadiscussion of that.

DR. ROBERTS: Dr. Aviado.

MS. AVIADO: Iwouldlike to clarify.Ourintentis notto
work with CPSC to hip specify buffering materials. They have

done quite alotof work ontha®As you know, they have their
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handbook for playground safety, and itseemsto be there purview.
It's more interms of this assessment, this child, playground, if we
needtoinclude those scenarioBhankyou.

DR. ROBERTS: Dr. Ginsberg.

DR. GINSBERG:Asthe personresponsible forwriting this
up, I'djustlike toask Dr. Morry ifyoucanrecommend a study
design of some kind justtogetusinthe direction of the native soil
versus buffering material and which one would give you more
exposure.Canyou help atall?

DR. MORRY: Youmean just briefly?

DR. GINSBERG:Whatwouldyoudointhe filedifyou had
totesttha?

DR. MORRY:Ithinkyou'd havetogointhe fieldunder,
you know, playground equipmentthat's beenthere forawhile and
sample both from playground equipment that has buffering
materialunderitand playground material that has native backyard
soilunderit.Take samplesinthe areawhereitdrips ontothe
substate and see how och arsenc isinthe sanples.

DR. GINSBERG: Theonevariableintherethat may be hard
tocompare acrosswo differentplayscapesdthatthey may have

different propensity toleachGiven that.
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DR. MORRY: Yeah, asyou said, you know, the buffering
materials have the disadvantage thata child would like to pick
those up and putthemintheir mouth; where they wouldn't have the
same propensity to pickup a handful of soil and putitintheir
mouth.l guess you have to have some data before you can beginto
make any satementatall.

DR. ROBERTS: It might befair gamefor afield study
where you putdifferent coatings overthe ground and you run
water off somestandardized OCCA surfaces or somthing like that
to seewhat extentitis adsorbeal to thebuffering material versus
penetratesthroughtothe soilandthatsortofthing.

Any othercomments or suggestions on this particular
guestion fromthe Panel?

Dr.Vu, have we givenyou --

DR.VU: Yes. Thankyou.

DR. ROBERTS:Couldyouread Question 15?ve been
waiting to say thatforalongtime.

MS. AVIADO: With greatpleasureThe question deals with
the coatngs, their effectiveness ateducing the leaching of the
CCAcompounds fromtreated woodhe Panelis asked to

commentas b whether the stains, seaants, or other coaing
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material should berecommended as a mitigation measure toreduce
exposure toarsenic and chromium compounds from CCA-treated
wood. Andifso, canthe Panelcommentonthe mostappropriate
way for the Agency brecommend effecive coatng materials
whenthe currentdataonthelong-term performance are limited
and sometimesinconsistent, and should the Agency specify atime
interval for the reappication of the sekected coaitng materials.
Also, canthe Panel makerecommendations for addition studies?

DR. ROBERTS: I think Dr. Solo-Gabrieleisgoingto lead
off onthis one.

DR.SOLO-GABRIELE:We had Presentation No. 4,
underscore 4, wastheonksthat4?

We looked atthe data pretty extensively and came up with
some tables we wanted to share with you.

In evaluating the coating data, | just wanted to emphasize
that we have treated versus untreated wodbdeated meaning that
it's CCA treated; untreated meaning thatit'svirgin wood, no
pressure-teatmentchemcaladdedbit. And we ako have coadd
versus uncoatedBoth treated and untreated wood can be coated or
itcanbeuncoatedAnd coatingsiswhatwe're discussing.

| wanttoemphaskie thatthe studies thatwere avalable, we
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separaéd themintothree cakgories. They focus ether on
dislodgeable arsenic, wipes, hand wipes or Kimwipes-type studies.
We also separated itintoleachingGoating studies that evaluated

the efficacy of these coatingsto minimize leaching to soil located
below a stucture. And then there were redted studies thatwere
notdesigned specificallytolook at either the effect of the coating
ondislodgeable arsenic or leaching, buthad some relevant
information that was worthwhileto disauss.

Also, there were different study designSome of them were
laboratory basedSome of them were controlled field studiels.
wanttoemphasize thatthe laboratory-based studies and the
controlled field studies had no wear and tear componentinthem.
Sowe could notevaluate theimpact of wear and tédard then
there was limited work on evaluated coatings underreal world
situations.

The firstset of data focused primarily on dislodgeab\\ée
have Stillwell data from 1998, four matched boards he look looked
polyurethane, Latex, and Spar varniste had data for before the
coating was applied and thenimmediately after and then after a
certain amount of timeAnd from this datait's obvious thatthe

coatings significantly decreased the amount of dislodgeable
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1 arsenic fromthe wood.
2 The additional time in Stillwell's study was one year after
3 the application of the coatindgt's importantto emphasize that
4 this study does notconsider wher&nd, also, there'sthe issue of
5 temporal control.Butgiventhe large decreasesindislodgeable
6 arsenic,wedon'tthinkthat's acritical problem.
h 7 And, also, it'simportantto keep in mind thatthere were
E 8 aeshetic problems with the spar varnsh after the one yearhat
E 9 was notced.
: 10 There'salsothe SCS studyin 1998, again, looking at boards.
g 11 It was alaboratory based studyhree different coatings were
a 12 evaluated.Theyincluded ared stainwhich,to my understanding,
(T 13 was an oil-based stainfhe 3M sealant was a polyurethane is my
> 14 understandingAndthenthere was a waterrepellant, Osmose
E 15 waterrepellant, that was added as part of the formulation of the
u 16 CCA chemical and itwas added during treatment rather than after
u 17 the fact
q 18 And theresultsfromthe SCS study were more variatNed
E 19 whatwe did see sfor the polyurethane seantthere was a
I.I.I 20 noticeable decrease inthe amount of arsenic, dislodgeable arsenic.
m 21 However, we dd notsee hatdecrease forhe oil-based sain in the
=
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study nor forthe waterrepellentthat wasincluded as part ofthe
treatment process.

The next study was the California Department of Health
Services, 1987Thisisthe only study which simulated real world
applications or evaluated real worldéi.tincluded a pier and a play
set.The coatingsthatwere evaluated included a polyurethane and
an oil-based sain. In both cases, gnificantdecreases, aaotlly,
very significantinthe case of polyurethane, were observed after
thecoating wereapplied.

Again, these stuctures werehen resamled two years ater.

And, again, the efficacy of the coating is still evident as observed
from still low levels of dislodgeable arsenic.

Thenwe have the Consumer Products Safety Commission
study 0of 1990.This was performed on boards, primarily a
laboratory base studyit looked at oils, stain, and arepellant.
Theresults fromthis study were inconclusivigutif you look at
the data before the coating, they have 27 plus or mineT2iz.
standard devation isalmostthe sanesize as he average, ahost
100 percentofthe averag@hey hadissues associated with the
variability in duplication of the controlSo itwas very difficult

tointerprettheresults from thecoatings.
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1 Butwhat weseefromthis ddais weseesomeconsistencies
2 here.We see polyurethane showing uid.shows upinthe
3 Stillwell study, the SCS study, and, also, the California stuldy.
4 all three casestiperformed wel. There's ato evidence bindicate
5 that theLatex works wdl. And wehavesomevariableresults on
6 the oil-based stain.
h 7 Gary wanted to presentsome additional observations from
E 8 the SCS study.
E 9 DR. SMITH: What Helenajust showed wasfrom the SCS
: 10 study was Kimwipes ofthe uncoated and the coated and that
g 11 showed adrop from 15 micrograms per hundred centimeters
a 12 squaed downto 6.That was fortheKimwipesswipe Thisisfrom
(T 13 the hand-wipe results from that same studynd you can seein
> 14 theuncoated condition thae's quiteabit of variability whichis
E 15 greatlyreduced whenthe wood was polyurethane coated and
u 16 immediately thereafter swiped with the han&nd, also, the
u 17 results are abouttenfold lowerinthis case.
q 18 Sojustas another pointofreference fromthat study showing
E 19 the efficacy of poljurethane.
I 20 DR. SOLO-GABRIELE:And there was another slide.
m 21 DR.SMITH: Thisisagainthe Kimwipesresultswhichwe
=
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showed nthe table. You can see, agai the resutstend to hang
lower with thecoated. But for somereason with theKimwipes, the
results ween't quiteasdramatic aswith thehand swipe which we
don't have agood explanation foButthe tend was the same in
both.

DR. SOLO-GABRIELE:The nextsetof studies, which we
have much more limited information, was the efficacy of the
coatingsonreduaig the leachabéarsent. There was one sidy
Cooper, etal., whichwas notincludedinthe EPA summayt
Andy had a copy ofit, happenedto bringacopy ofitwith him.

Inthe Cooper study, theretwo sample types evaluated,
fences and decksAnd this was controlled conditiondt does not
simulate the effects of weaButin this study, Thompson's water
seal was evaluated where the wood was treated and the Thompson's
water sealwas added a#Hr the treatment process.

In addition to tha, therewas awater repellent that was
included as partofthe treatment solution for both the fence and
the decks.Forthe Thompson's water seal,the Thompson's water
sealwasthe only one thatthe author considersto have observed a
considerablereductioninthe amountofleachable arsefAscyou

cansee, thisreductionis observed notonly from zero to four
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months, butalso atthe two-year markhe particular study was
well designed and includes the proper controls.

Therelated studies, nextslide, include Riedel's study, where
the author has evaluated dislodgeable arsenic for various
playgrounds.l believe 10 playgrounds were evaluate®lome were
coated;somewere notcoated.

Myself and my colleagues have slightly differentopinions
aboutthis.Andy may wantto add to this.

In my opinion, | believe there were too many variables
between playgrounds, forexample, the documentation of the
retention levels, the frequency of painting, the amount of wear on
each ofthe playgroundsSothat when you compare, if you cluster
the coated playgrounds with the uncoated playgrounds, there were
justso much confounding factors thatyou couldn'treally make a
good comparison.

Andy, doyou wantto addtothattkknow thatyou did a
different analysis.

DR. SMITH: Well, | basically viewed it as across-sectional
study with all the faults that we always think of when we think of
cross-setional epidemiological studies. Butitis asngshot of

therealworld.So if you take the average dislodgeable
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measurenmnentfromthe playscapeshatactually were confrmed to

not have any sortof treatmenttothem and compareditagainstthe
fourthatwere treated, and they didn't additionally say "treated,”
butalongtime agoThere was abouta 70-percentdifference.

Butyou'reright.There are allthose limitations withitso |
consideg additiona information tha is anindication that stains
may be useful, butit's hard to know what to make of it.

DR. SOLO-GABRIELE:Soevenwith allthe confounding
factors, there appearsotbe aredudton.

DR. SMITH: Buttherewas alot of variability.

DR. SOLO-GABRIELE:The lastrelated studyisLebow and
Evansin 1999, whichis alaboratory based study where the were
evaluating the effecs of a presainand acryic polymer withiron
oxide. Itwas aninteresting idea, butit's not somehing thais
commercially used. But evenin this case, they were able to
observe some, not as effective as a polyurethane, forexample, but
somedecreaserithe leachabéarsent concentations.

As farasourconclusions, we find thatthe data supportthat
coatingreduce déilodgeabéand leachabéarsent. And we find
thatthe reduction can be anywhere from 70to 95 percent across

several, butnotall, the studieThere were no studies thatlooked
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1 the atboth dislodgeabéand leachabéarsent together.
2 There was noa clear coaing thatwas identified as beng the
3 best; however, the bestevidence we do have is for polyurethane.
4 More datnisneededd evaluatethe efficacy of diferenttypes of
5 brands and coatings.
6 Ourrecommendations are, therefore, separateintotwo
h 7 categories. Oneisassocated with future studies. And as far as
E 8 future studies are concerned, we needne dattoevaluatethe
E 9 efficacy of diferenttypes of brands and coiatgs.
: 10 The study should evaluate both dislodgeable and leachable
g 11 arsenic because both of those representdifferent exposure
a 12 pathways.
(T 13 We, also, needa better evaluatethe effectof wear and
> 14 durability for the coatings. And we, also, need to providecareful
E 15 consideration forthe experimental design andincluding the proper
u 16 controls.
u 17 And the second section oftherecommendationisinforming
q 18 thepublic. Iwould conside that at this timethereis sufficientto
E 19 evidence bindicate thatwe need o inform the pubic of the
I.I.I 20 potential benefit assodated with thecoating.
m 21 Right now we have some datato support polyurethane.
=
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However, there also is datasuggesting that others, such as the
acrylic Latex water sealant applied after treatment and the
oil-based stains may be helpful.

We find thatthe recommendation for the coatngs is
consistentwiththe industry recommendatioihhe reasonthe
industryrecommends these coatingsis more from the aesthetic
points of view rather than from aleaching or dislodgeable arsenic
pointofview; butatleastit's consistent.

And one oftherecommendations thatl thoughtthat my
colleagues didn'tnecessarily concur withisthatlthoughtthat
perhapsrecommending a stain or a coating that was colored or
visible, especially giventhe factthatwe don't have datato look at
the impactof wearAnd there's a playground that my daughter
wentto atabirthday partylt's avery brightly painted
playground.It's CCA.Butin certain areas, the painthas been
worn off way down, and you can seethe green CCAunderneath.
And the playground is beautiful exceptforthese wear spatsd |
think thatthe colorwas averyvisual indication of wear.
Additional paintor coatings should be added, especiallyinlight of
the factwe don't have much data on wear and tear, the ability or

durability of these coatings on war and tear.
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We alsorecommend that we should reseal once per year.

Again, anotherrecommendation, | thoughtthat perhaps we
shouldreseal morethanonce peryearinareas of excessive wear
and tear. That was consideedto bealittle bit excessiveby my
other colleagues.

Also, we need more definitive informatiome should
providethepublicwith moredefinitive information on theseother
coatingsoncehe datisavailable.

Andthat'swhereweleftit.

DR. ROBERTS:Okay. Thankyou.Verynicely organized
presentationDr. Smith.

DR.SMITH: |l justwanted to expand onone pointand then
raise ageneralcommentaboutthe public health thinking of
making theserecommendations.

The specificcomment | wanttoexpanduponisagainthe
reason foremphasizing the polyurethaneis where we have
evidence fromthree differentstudies. So there's he
well-controlled field study conducted by Professor Stillwell that
shows 95 percentreduction outto ayear.

There'sthe CaliforniaDepartment of Health Services study

that actually looked ata fishing pier and looked outtotwo years
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and still, you know, 90-, 95-percentreductionindislodgeable
arsent. Sothat'sarealworld test.

There'sthe SCSlaboratory study which provides a third.
Although sinceit's aninternal laboratory study, onlyupto 17
weeks. I'm not surethat adds awholelot of additiona information
overthe othertwoButthatwould be the emphasis of it.

Stillwell's dataarevery persuasiveso thd's why wefeltit's
worthinforming people aboutthe other agents as wBlt the
oneyoucanreally feel strongly aboutisthe polyurethane.

Onthe public health, sinceit'sarecommendation, atleastin
my own mind as someone who sitsin a state public health office, |
wantto be clearthat mythinkingiswe're making
recommendationsinthe spiritofreducing potential exposures,
potentially deducing them quite significantly.

Inour minds, there'sno questionthereis exposure, butwe
really don't know how bigitisWe don't know quite whatthe risk
ofitis. Butwe do have some to have some pretty good evidence
thatthereisawaytosubstantiallyreduce thatexposure, whatever
itis.

And sowe, you know, or atleastl| believethatthere'sareal

argument for getting thatinformation outthere toconsumers.
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Becauseregardless of what we do with CCA wood, we have an
enormous stock of itoutthere thatthere'scurrentexposure to and
there's notvery good communication of thatinformation at
present

| would have greatangstifl wasthinking that people were
goingtouse the effectiveness of sealantstoreducing exposure as a
way managing the use of this productin the futurfeone is going
todothat,thenyoulwould saythatyouneedto strongly then
consida thebehavioral consideaations aswell. Will peopleapply
these sealants with any sort of frequency that's needed? Will they
follow the directions?And I'm not aware of any information that's
on that.

| willadd that we currently have a module in our annual
behavioralrisk factor surveillance survey, whichisarandom
survey, that all statesdo in parts forthe CDWe've putina
module about pressure-treated wood to try to find out how many
homeshavethem and when was thelast timethey sealed their
wood and were they even aware thatthey're supposedto seal their
wood on anannual basis as perthe manufacturer's
recommendationsAnd we should have thatin six months or so.

Butlwould beveryconcernedifwe were going to think of



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

10

11

12

13

14

15

16

17

18

19

20

21

217

usingitas a mitigationtoolAnd that way, until we know
something much more about behavioralresponse.

DR. ROBERTS:Well, orin fact, until an assessment shows
need for mitigation, that sort of thindg2r. Ginsberg.

DR. GINSBERG:Justtoadd one pointtothe greatjob that
my colleagues did in getting thisinformation to you.

l justthink it makesintuitive sense thatthis should work.
We're talking about creating a surface barrier onthe wood to
preventthe handorthe environmentfrom contacting the pesticide
that'sinthe woodSo onthatbasis, there oughttobe some level
of protection.

But, also, as we heard yesterday orthe day before from
someone fromthe lumberindustry, who said thatthe use of the
sealants isrecommended to prevent thesplitting and thecracking
of the wood and that splitting and the cracking are exactly the
processes tha will leadto moreenvironmental release of the
pesticide.Sothatifwe're applying something that can, number
one, create abarrierfrom our children's hands; and, number two,
canincreasethelongevity ofthe wood andincrease it's patency.
It's a good thinglntuitively, itshould work.

Andthenwe have the datato -- wedon't have tons of dhta.
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mean, we don't have all the data we'd like to havhink we have
enough datato say that, you know, on first principleis what we
think should happenisinfactborne outbythe datafromthe labs.
Soitm&es alot of sense

DR. ROBERTS: Dr. Wargo.

DR. WARGO: And, intuitively, thisdoes make sense to me
aswell.Myonlyconcernisnotknowing what chemicals areinthe
sealantsand wherethey gand I think, Paul, yesterday made a
commentabout, oraquestiolfou questioned whether or not
these seadntsmightactually concentate chromum or arsenc,
potentially peeloff and creaé the nextlead pant problem.

DR. MUSHAK: A bolus of exposure versus small.

DR. WARGO: Those questions are lingeringin my mind.

DR. ROBERTS: Justamoment. Dr. Morry and then Dr.
Ginsberg.

DR. MORRY: Dave Morry, California.

We've addressed Question 15 about whether EPA should
recommend or otheragencies shouldrecommend the use of this
stuff. And it seems sensibletorecommend it's use

If EPA doesarisk assessment for the purpose of the

reregistration of this and they find that use of pressure-treated
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1 wood in play structuresrepresents a hazard, and following the
2 recommendations we've made about how to do thatrisk
3 assessment, shouldthey then do anotherrisk assessmentfor play
4 structures that are built with pressure-treated wood and then
5 coated with polyurethane asa whetherthose presena -- and
6 could they do that, presenta hazard.
h 7 DR. GINSBERG:Well, | have one thought.
E 8 DR. ROBERTS:The questionis sortoforbitingouttherk.
E 9 don'tknow.Isitarhetorical question, orisit--youwantto have
: 10 this clarified, | guess.
g 11 DR. MORRY: Well,yeah.It'saquestion thatl wonder what
a 12 the answerisThey could make adecision based onarisk
(T 13 assessment for play structures withoutthis coatiAgd then it's
> 14 possble thatthese stuctures woutl be nuch beter, much safer
E 15 with the coating.So should that be partoftherisk assessment for
u 16 deciding whethertoreregisterthis pesticide?
u 17 DR. ROBERTS:Dr. Edwards, do you wantto fillusinon
q 18 downtheroad?
E 19 DR. EDWARDS:Actually, I think -- we are getting a lot of
I.I.I 20 guestions about sealant¥hat's one ofthereasons we brought
m 21 thatissueheretoday. Wewill bedoing arisk assessment that
=
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1 probably some of the wood will have been sealed anywByt in
2 terms of whetherthe sealantwould be part of ourrisk assessment
3 as atotally separate scenario, you know, whatwould the risks be
4 with the sealed wood.
5 Wecould do thd, and it could bepart of amitigation
6 measure for-- notso much forthe continued use of CCA, if we
h 7 find thatthere's aproblem with the CCA-treated wood, but for
E 8 mitigating risks for wood that'sinuse andis likely goingto bein
E 9 use forsometimeAnd so that's why we wanted some of your
: 10 recommendationsright now for whatto do, whatto say tothe
g 11 public, actually, about sealants and resealing time.
a 12 DR.ROBERTS:I'mnot hearing alotofdisagreementfrom
(T 13 the panelinterms oftherecommendations by the discussa's.
> 14 liketocometoclosure onthis quicklyifwe cabr. Chou.
E 15 DR.CHOU: Il justsayingifyouare goingtodo aseparate
u 16 risk assessment with sealant, I think you should also take into
u 17 consideration of noncompliance because noteverybody will follow
q 18 uptherecommended procedure.
E 19 DR.ROBERTS:I'm sorry.Dr. Smith.
I.I.I 20 DR.SMITH: Theonecaveat that all of my colleagues and |
m 21 talked about and agreed when we were looking at this that made us
=
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nervous and whichiswhy we wantedtoreally emphasize the need
forexpanding the data setis, you know, making these
recommendations, reviewing those datathat have been provided to
us, none ofthese have been published studies yetor peer-reviewed
studies.And they all have various sort ofissues with theTrhere
issomeconsistency there. And because oftte potential healh
benefits, orl should say exposure reduction benefits, we feel
compelled to make thisButthere clearlyis some concern about
the status of current knowledge.

DR. ROBERTS: And our report can reflect those caveats.
Dr. Ginsberg.

DR. GINSBERG:I thinkit'simportantto address the points
that wereraised both acouple of daysago by Dr. Mushak and
today by Dr. Wargo regarding the amountthat could be inthe chip
whether there's a bols effectthere. And | think thatDr. Mushak
broughtitup withregardsto chipping, peeling off paint, which
would be the mostlikely covering that would tend to do thatversus
anoil-based stainorevenurethane, which would tendto sort of
wearthrough and gradually lose its coating rather than actually
forming a chp.

And we don't knowWedon'tknowthe answer to thaAnd
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we're not necessarilyrecommending paintas the end all and be all.
Andifsomebody did use it, it may well be that since whatwe're
dealing with would besoméahing tha's rdatively water washable
becauseit'sbeingleached outunder acidicrain orrainfall
conditions, thaasthat rain continues to hitthis dip asit's
peeling away, itwould wick away is my guess rather than just
build up and accumulate ther8utwe don't have data one way or
the other on that.

DR.ROBERTS:Let'stry and keep it, try nottogotoo farin
our analysisandreexamination, although l agreeit'sanimportant
point. Dr. Smith.

DR.SMITH: Very short.

DR. ROBERTS:You'regoingto bringustoclosureonthis.

DR.SMITH: I'mjust going to make one more
recommendation to theAgency that | will be making for them to
lookinthe wholeissue of sealantsisthatit'simportantthatwe
actually look to see what manufacturer'srecommendations are on
theuseofthesealants tha theconsume will bereading and tha
we have no conflict.

And, secondly, l only know this anecdotally, butit's not an

uncommon practice for people whenthey decide they're going to
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apply their sealant, they wanttheirdeck tolook nice, bright, and
shiny. And they will either treatitwith some sort of chemical or
they'll rentthepressurewasher.

Andsolthinkwe needtogive some thoughttothat, how
that plays into dl that aswell suchaswemay wantto disourage
thatpractice.

DR. ROBERTS:Dr. Vu, have we managed to provide you
with someclear feedback on this quation?

DR.VU: My colleagues nod their head¥.es, thankyou.

DR. ROBERTS:Maybe they're nodding off.

DR.VU: | gotvalidationfromthem.

DR. ROBERTS:Now, earlier, itseemslikealong time ago
inthis process, | promisdthecommitteethat they would havethe
opportunity todiscussissuesthatwere notcoveredinthe 15
specific questionsAnd, actually, there are acouple of them that
I've made notes during our discussionsthatlthinkthat maybe we
need baddress.

So let metakethechairs preogative and put thesetwo
issuesinfrontofyou, andthenwe'll seeifanything has anything
else.

Oneofthosegoes dl theway back to bioavailability. But
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the Agency asked use about bioavailability from sdlihey did
notask us about bioavailability form dislodgeable residBat

when we think about what's likely to be more important sources of
exposure, thatassumptioncan be very important.

| think that we should probably -- 1 wantto putthatone on
thetableaswell. TheAgency has usal arelative bioavailability
assumption of 100 percent, notan absolute bioavailability
assumption of 100 percent, butarelative assumption of hundred
percentrelative by availability.

Oneofthepubliccommentors presented someinformation
onaunpublished study on material described as CCAresidue that
indicated amuch lower relative bioavailability. I'm sorry. It was
alow absolute bioavailability suggestive of alow relative
bioavailability, thehamster data, yes. Okay.

Dowehaveany advicefor the Agency in terms of what to
assumefor relative bioavailability which is theinformation they
need on dislodgeable residu®®. Mushak.

DR. MUSHAK: I'm pretty sure, and | talked to Vas about
this and heagreesthat until that material is characterized and how
much of thatis an artifact of the processing and how much it have

would be still capturing, if you will, the native state of the
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dislodgeable residue, he can't say.

So lthinkuntilthd happens tha probaly themostprudat
course stoassunethatthe arsenc atleastisgoing to be present
inrelatively high potential for bioavailability.

| think part of the problemis --ifyou putthe hamster study
aside, and, again, as Dr. Steinberg indicated, it's kind of areport
withinareport.We don't quite know what evidence would argue
againstabioavailability simply because it's not clearwhat the
arsenicinthedislodgebleisinterms of beng mobilizein the
stomach of a chlid evenually.

Solthinkthee's alots of sdentific reasonableness to ague
that, unless we have edience b the contrary, toassune thatthe
Agency should consider thatit's highly bioavailabilithf.you
wantto take the tactthatit's somewhere between, you know, say
80to 100 percentor80to 90 percent, Ithinkthat'sreasonable.

Butldon'tthink thatwe canjump intothe relatively
unknown area of bioavailability and starttossing around
dislodgeables beng low bioavailability substances. I think that's
inappropriate and it's not, to, me scientifically reasonable.

DR. ROBERTS: Dr. Styblo.

DR. STYBLO: Onemoreargument for sort of disregarding
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this particular studyl was talking to Vas after his presentation,
and hementioned oneinteresting issuewvhich istha this paticular
extract, or whateveritwas, contained high levels of selenium.
Vas had published paperthisorlastyearthatshowed coexposure
to arsenate, inorganic arsenic and selenium solenoid would end up
with a greateramount of arsenic being excreted in bileinthe form
of solonolglutathyon (ph) arsenide, which means thatthe final
volume bioavailability would be greatly underestimatdtie
obviously forgotto mention thisissue during this presentation.
DR. ROBERTS: Let meadd my reservationsfromyet a
differenttack.And thatisas somebody who has spent quite a bit
of time thinking about and working with models for
bioavailability.l have some reservations aboutthe hamsfére
coprophagia, infact, demonstratesinthis study, I think, is a
problem. Ithinkthatthere are some otherissues aboutwhetherthe
absorption and excretion behavior of thehamsteris similar to
humans.So |l agree with yourcomment#&nd | have some
additional reservations aboutthe model itsedfr. Ginsberg.
DR. GINSBERG: TheCaliforniaDepartment of Health
Services as partoftheirmid 1980s work on playscapes, not part of

theirreportthough, thereisanaddendum data setthatthey sentto
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me. And unfortunately, I didn't bring itButl can senditinto
EPA. Theydid do awater solubility testonthe dislodgeable
residue. And to theextentthat water solubility of thearsenic
governsits bioavailability, thisis relevant.

Andinthattest, they pouredthe water solutionthatthey
rinsed, the dislodgeable was dissolved, was putinto a water
solution. And they poured itthrough Whatman filter pape¥nd a
significant partofthe chromiuminthe arsenic hunguponthe
filter paperratherthan passing throughitatneutral Bldt when
they droppedthe pHdownintothe threeto fourrange, | believe,
justabout all of it passed through, suggesting tothem thatlow pH
solvated and dsassocated whakever conplexes were hoding back
theparticulatedislodgeable material.

Sothey were fairly --they also had somebody ingest some of
the dislodgeable material, and it showed up inthe urihleat's
notanything thatwe could really do anything witButitdoes
show thatan acdic pH thatthere would be sone extra solution of
it.

DR. ROBERTS: Dr. Mushak, and then maybeif we want to
get away from this line

DR. MUSHAK: Ithinkthatcomparisons orthe parallel
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1 tracks of interpretation of bioaccessibility or simple solubility in
2 bioavailability, howeveryouindexit, is simply thatif you can
3 showthd simplemoderatepHs thd simulateanything likea
4 human sbmach mobilized materia so hatthe arsenc issoluble,
5 then certainly under true bioavailability conditions defined
6 biochemically and invivo, thatthat probablyis goingto be highly
h 7 bioavailable.
E 8 The questionis alwaysifyou have alow solubility, is that
E 9 applicable?
: 10 DR. ROBERTS: Letmejustclose by saymg because IhHink
g 11 thisisanimportantvariableinterms of exposure, I think thisis an
a 12 area, another fertile area, for research, focused research that could
(T 13 provide perhaps some usefulinformation.
> 14 The nextissuetopic,ifl may, and Il promisedDr. Styblo,
E 15 and I thinkitisaveryreasonablething, istoaddresstheissue of
u 16 inhalation from asenic. AndI'm going to lé him make any
u 17 comments he might have about that.
q 18 DR.STYBLO: Iwassurprisedwhenldidn't see theissue of
E 19 arsenicinhalation exposureinthe background materials because
I.I.I 20 issue of production of volatile gas, arsenic gas, has been aroundin
m 21 toxicology for centuriesAnd the issue of biotransformation of
=
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arsenic by microbial flora, whichis presentinroute, and we know
evenonthe CCA-treated wood --1have some papersto back up my
statement -- which obviouslyis presentin soilis able todo this
transformation.

| have an articlein front of mewhich is entitled, the"Wood
Preservative Chromated Copper Arsenicis a Substrate for
Trimethyl Arsinebiothenthesis,” publishe by Bill Collin, et al.,
allin 1984.These guys diluted CCA solution athousand, 10,000
times and found trimethyl arsine being a product of the action of
candida humica,acommon fungus, onthis mixtuféey, also,
used chips, wood chipstreated with this mixture as a substrate for
trimethyl arsinegeneration and with positiveresults.

I would suggestthatthereisagreatchance thattrimethyl
arsine, possibly other arsines, are produced by microflorainthe
wood, inthe soil, and even more probably inthe mulch because of
surface and calnization with bacteriaand mcroorgansms like
fungi.

I'm not sureat this point how importatthisissuds this
terms ofthe open space kind of playground settings which produce
winds and air circulationl would suggestthatit may be

considered ncasesike screened decks.
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1 In my neighborhood thereisahouse, the ownerscleaned
2 completely hisdeck a couple of months after he build the house.
3 And he used the kind of plastic glass screen with sliding doors.
4 Thatcould be of concern because of pobb? accunulation of
5 these gasesfithey, indeed, producedithiskind of space.
6 Another exanple issomepeopl like tobuild storage spaces
h 7 under theirdeckAnd |l know cases like thatAnd | know, also,
E 8 kids that like to hide there playing seek and hign, again, itisa
E 9 closed space with limited ventilatiomhere is a possibility of
: 10 this kind of exposure.
g 11 I'm not surehow this possibility, how big this possibility is.
a 12 Thereisno, obviously, dataButlthink thatis something we can
(T 13 look at.
> 14 Also, theissue of mulch thathas been discussed hkere.
E 15 would suggestthat-- and you probably saw mulch being used in
u 16 interiors, including university halls where it's being used as plant
u 17 bedding.Thatanother setting in which thisriskis associated
q 18 with.
E 19 DR. ROBERTS:Dr. Styblo, did you think that this would
I.I.I 20 perhaps be bestaddressed when they do theirresidential and other
g 21 scenarios which would be more likely toinvolve enclosed spaces?
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DR.STYBLO:Ildon'tthinkthisisanissue for playgrounds

unlesssomebody else had another opinibwould just like to
pointoutthattrimethylarsine intoxicationin humans, including
fatal cases hasbeen describéldimethyl arsine production from
plastic mattresses as an action of fungi has beendiscussedin
association with SIDS, whichis suddeninfantdeath syndrome.

DR. ROBERTS:Okay.We can passthatalongtothe
Agency asarecomendation when hey do their other scenaros
andthey'd be more likelyto beinvolved enclosed spaces and
development of gasDr. Kosnett.

DR. KOSNETT:Yeah.ljustwantedtorecognize Dr.
Styblo'sinteresting observationinthatregard.

I'm aware, also, thatthe action of fungi and other
microorganisms @n createvolatile arsine; and in somecases,
they've been associated with concerns about has hazardous
exposures predominatelyinindoor settings.

Just as an historical notewhen they used to use
arsenic-containing wall coveringsinthe nineteenth century that
was oftenaconcernlit should be considered another potential
source of exposure that we haven'tdiscuss®&dthanks for

bringing that up.
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DR. ROBERTS: Let methenopenit. Thosewerethetwo
that| had notes on, although we had talked about other things
earlier like doing studies on kids and thingsdon't know if we
wanttogetintothatthiseveninydVe canifyoulike.Letme
openitto othe panel members forissuesthat they think weneed
to provide some scientificinputtothe Agency withregard to their
residential risk assessmet. | believeDr. Solo-Gé@rieleand Dr.
Kissel.

DR.SOLO-GABRIELE:Just quickly,  wanted tojusttouch
uponissuethe differentexposure pathwapsnd sometimes
there's this artificial line that's setup between in-service exposure
pathways versus disposal exposure pathways during dispdse.
| was curious astowhetherornot EPA was goingtocombine, look
atboth, thein-service pathway, exposure duringin-service use and
the potential cumulative effects of exposure during disposal, both
indirect and direct, during disposalfthereis aseparation, |
thinkitshould be allcombined together.

DR. ROBERTS:Areyoureferringwithregardto this
particular exercse or ater on when hey do the more
comprehensive.

DR. SOLO-GABRIELE:The more comprehensive.
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1 DR. MUSHAK: Thatwas discussed yesterday with the

2 OSWER people.

3 DR. ROBERTS: Yeah. I think the answer was yes, that they

4 would consider it.

5 DR.SOLO-GABRIELE:Okay. | justwantedto make sure.

6 DR. ROBERTS: Yes, | believeitwas. Dr. Kissel.
h 7 DR. KISSEL: Yeah, | wanted to makeacomment on a
E 8 comment.But Harvey made the comment, and he's actually left.
E 9 But I'll say it anyway.
: 10 DR. ROBERTS:We'll talk about him anyway.
g 11 DR. KISSEL: Mary Anna Thrall's mentioned biomonitoring
a 12 atsome pointearly onAnd Harvey said he looked inthe Gradient
(T 13 thing, and there were abunch of occupational studies there and
> 14 you couldn'treally tell exposure by biomonitoring inthose
E 15 studies.So doing kids would be much harder.
u 16 I looked atthat same sets of thingsinthe Gradient
u 17 document.And | found eight studies for which some conclusion
q 18 aboutwhetherthere was adifference associated with occupation
E 19 could be found Five ofthe eight were reported as significant
I.I.I 20 increasesinthe occupational group relative to a conthodixth
m 21 doesn'tsaythatitwasAndthe ratios of urinary levelsrange from
=
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1.3to08.2withinthose five studies.

There's asixth study where I thinkit'sjustan oversightthat
itdoesn'tsay wheher there's a sgnificantdifference becausee
ratiointhatlastgroupwas 10.9 betweenthe occupational exposed
andthe control groupSo that's six out of eightl.think it's pretty
clearthatyou could see a difference.

The two thatyou couldn'tsee adifference where they
actually madeany attempt, onewas measurement was taken as
total arsenicinstead ofinorganic arsenics and you had all the
swamping out of the organic species which confounds thatissue.

Inthe other one,tisn'tclear thatthere was aatally a
controlgroup.The occupationally exposed people are said to have
not had elevated levels. But my interpretation of wha's theeis
they justcompared hemtothat50 microgramper gramACGIH
kind of standard whichisintended to keep you from
overestimating the number of people who are over exposed as
opposedtounderestimating the number of people who are over
exposed.

It'sreally ahighnumberThere's lots of people outthere
that have got more than background exposureople with 50

micrograms per gram of creatinine could clearly be exposed well
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above background, butthey wouldn't pass thattestforover
exposure.

Sol'mdrawing exactly the opposite conclusion that he did.

I think if you wantto see adifference between occupationally
exposed and controlgroups and designthe experimentsto produce
thatresult, thenyou will seeitrather clearly.

And I think, also, thatthe amounts of arsenic thatwe're
talking about, and when I mentioned this earlierwhen we were
talking aboutthe EWG risk assessment, some of those numbers are
turning outto beinthe hundreds of micrograms a day of arsenic
exposure.And I think thatifyoucan't see thatinurine, youought
to fire your analytical chemist.

So lthink biomonitoring in hildrenis feasible for this
issue, and Il think we oughttotrytodo.it.

DR.ROBERTS:Dr. Smith.

DR.SMITH: I think atthis late hour, I'm not sure | want to
getinto actually designing abiomonitoring study with ydut |
would agree with Dr. Kisselthatl do thinkit's feasible, butl don't
think it's easily. Therewill probably beaneedto do somdlietary
survey work, ecetera, b dealwith that. Perhaps not But there

arewaystoreduce variants by doing th&t that's something that
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could be discussed.

In my own mind, I'm sort of thinking in asortofasequential
way. Inthe shorttermto meetyour needs, I guess |l wouldlike to
leave the message that I would strongly, strongly, strongly,
strongly, strongly encourage youto, asyou're going outwith your
currently planned studies, to make sure thatyou getleastadult
hand datatousunderstand howtocompare the two.

Andthenl'd, also, would like to just as strongly if not more
S0, encourage youto, sinceyou'regoingtobedoingtheserandom
study across the country at all these different sites, presumably
they're goingto be childrenthere, solwouldreally like youtotry
tothink of awayto expandto studytoinclude actual hand-wipe
sampling orsome sortof sampling of kid's hands.

There'sgoingtoneedtobe some method developed for that
because there's goingto be someissues with how well you can
actually remove the material, etcetera. That's sonething | would
really like to see you work on.

Oncethat'sincorporatedintothisanalysisand coupled with
Dr. Freeman's daaand otheas, if westill seethesesort of high
numbes, thenlthink wedo needthereality check. And | think at

that point getting some sort of biomonitoring or urine study really
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1 may make senseBut that was sort of the way | was thinking of it.

2 Thereisthisone source of datathatlthink could be very valuable

3 tousintheshorttem. Andthentheother datal thinkis morein

4 thevalidation stage.

5 DR. ROBERTS: I'mgoingtojumpinhereandthen we'll

6 take acouple of other speakerswanted to follow up on Dr.
h 7 Kissel's suggestion because I think some kind of biomonitoring
E 8 dataisgoingtobeveryimportantinterms of--1lagree with other
E 9 panel membersThat's sort of the step afteryou've done the best
: 10 jobyoucanwithaprobabilisticrisk assessmentis see whether or
g 11 notitmakes sense and see whetherwhatyou predictactually takes
a 12 place.
(T 13 I do, also, share Dr. Smith's concerinthink it's not a
> 14 trivial exercise getting these datand the firstthing you're
E 15 goingto havetodecideiswhatkind of resolutiondo you need to
u 16 see.What kind of doses are you concerned about, and are you
u 17 goingtobe seehose nurine becausetireally makes a dfference
q 18 interms of background and you need to subtractthat orto factorin
E 19 dietary exposure and so forthf you're having todo
I.I.I 20 matched-meal studies and those kinds of things, that's expensive.
m 21 And that hasto be carefully done.
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Thenyou'regoingtogetintoissues of whatare relevant
controls.And, also, what's arepresentative sampllow many
kidsdoyouneedtoget,underwhatkind of circumstances would
constitutearepresentative sampleto children.

And, again, I'm notarguing againstdoing And | think,
ultimately, that's how we know whether or notour models work.
Butlthinkit's going to be a significantexercise.

| had Dr. Kosnettdown and then Dr. Mushak.

DR. KOSNETT:Well,l hopel'mnotaloneinurging you to
doitand considerto be probably amongthe highest prioritiesin
the next stepsistodoabiomonitoring study inwhich you measure
urinary, arsenicin children who have been using these play sites.

Let'sthink aboutthe thingsthatyou'reinterestedin here.
You'reinterestedintwo keyissue®.neis:Isthere shortterm, as
leastas you posedittous,isthereshortterm, noncancer adverse
effects.Andthen secondly, you'reinterested in carcinogenic
effects.

The focus of our discussions here have been predominately
on the shortterm, noncancer effest. And to the extentthatwe
have talked aboutthe magnitude of exposure that'srequiredto

produce those, todesign a study thatwould detectthatlevelis not
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going --you're notgoingtoneedalarge study because you're
goingto belooking foralarge difference over background.

And whenyou're looking for justalarge difference over
background, arelatively small study would have sufficient power
to detect that. And given eventhevariabilities tha might exist
between certain dietary and other factors, it still shouldn'tbe
difficultto design a studyWe are having children, by virtue by
this, playingon hese.These areas are hawg levelsthatare
associated with what we would be concerned about certain
noncancer effed.

Sol'mnotworried abouttheissues of other background
sources causing aconsiderable interference, provided thatyou
specite the arsent and do olher things like that.

Now, withrespecttothe cancerexposure, there would be
perhapsaneedforgreatpowerbdiscernsnallerincreases
above backgroundAnd that might-- so, you know, you might
have aninitial study that helps address one of the shortterm
noncancer effects, and you might wantto have a more
sophisticated and larger study that would give you more power to
detectthe lower levels of exposure that still might be associated

withthe cancer rsk.
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1 | would realy encourageti. | mean, a bt of effortand a bt
2 of concern as being --andthere'sbeenalotofdebate overthese
3 pastfew days aboutsome keyissudsid a lot of, I think, one of
4 the things we have agreed on pretty consistently iswhatwe don't
5 know. And alot of it has to do withthe magnitude of actual
6 interim exposure ingestionthatoccurs, absorptionthatoccurs.
h 7 Andthe bestwaytodoisitistodobiomonitoring study in my
E 8 opinion. And Il would encourage you to look into thatas promptly
E 9 as possible.
:‘ 10 DR. ROBERTS: Dr. Mushak.
g 11 DR. MUSHAK: Yeah.l have tworecommendations with
a 12 biomonitoring.And comment on a protocolyou already have for
(T 13 theCPSC thing with theoil sampling.
> 14 Natalie and | are concerned aboutthat aspdatt staying
E 15 with the biomonitoring, it's been my experience inanumberyears
u 16 of setting up biomonitoring studies with childrenin an
u 17 environmental setting with toxic metals that you wantto make sure
q 18 thatthe biomonitoring notonly shows that entry of the
E 19 contaminant has occurred but tha theuncertainty and variability
I.I.I 20 inhow thatcan be done and interpreted doesn'tdrive everything to
m 21 thenullin suchaway that it becomes asubstitutefor modded
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intake.lthink that biomonitoringisveryvaluablé&Everybody
would agree tointegrate withthe uptake modeling.

Butifyou havereasonablyreliable uptake modeling that
says afairamount of stuffisgoingin; butwe can't seeiau
have to question the biomonitoringhs someone who's been
involved with that with a fairamount of my career, | have no
problem with that.

The secondissue goestohowdoyoureduce being ableto
control for other sources of arsenidnd |l come back towhat |
think, maybe the industry folks can help us with quite a bit, is to
giveus afeel forwhatarethetracerelementsor minorcomponents
of CCAmaerials asthey useitthat would pemitustosgifthose
showupinurineandtheydon'tcome from any other source, then
you can, in fact, dothe tracerapproach of allocating fractions
ratherthantryingtodothesevery, verycomplicated dietcontrol
studies.Anyone who's beeninvolved withthose knows that
they're horrendously problematic.

And the business with the soil protocol forthe protocol you
do have,youdon't havetodesignanything nedou just have to
do something better that you havAand thatisto sieve and

fractionatetheparticlesin thesoil portion.
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1 | couldn't believe that you guys are goingtogo ahead and do
2 bulk soil sanmples becausehe fractions thatstick on kid's hands,
3 as Natalieindicated earlier,iswell below th&o you're going to
4 getfairly majorunderestimates of whatthe kids are ingesting if
5 yousimply look at bulk analysedn this day and age that's
6 impermissibleboth saentifically and epidemiologically.
h 7 DR. ROBERTS: Dr. Bates.
E 8 DR.BATES:I'djustliketo add my voice tothose who are
E 9 in favor of abiomonitoring studyl personally think it's
: 10 absolutely essentialto confirmthe modeldon'tthink we
g 11 necessaily needto wait until themodds arecomplete. | think we
a 12 coulddoitnow.lthinkit'simportantinformationwhich is of
(T 13 greatneed.
> 14 | also wanted to say something aboutI'm aware of certain
E 15 argumentsthatcome up frequently to be used againstdoing
u 16 epidemiology studiesOne ofthem is confoundinglhe other one
u 17 isrepresentativenes#nd I've heard both of them put forward
q 18 here.And | just wantto address them briefly.
E 19 Firstof all, confoundinglInthis case confounding would
I.I.I 20 referto other sources of arsenic, and concerned has been expressed
m 21 aboutdietary sources getting inthe wayow confoundingis only
=
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1 anissueifthereiscorrelationinthe exposuretothe CCA arsenic
2 andthe diet.Soyou can postulate that children who play on decks
3 orthis play equipment might be more likely to eat fid8uton the
4 faceit,itseemsunlikelySounlessthere's correlation, that's not
5 anissue. Andlcan'tsee anyobviousreasonwhytherewould be
6 correlation.
h 7 By all means, go ahead and dektthe information on
E 8 dietary sourcesinso farasyou caknd that can be takeninto
E 9 accountinthe analysisButldon'tsee anyreasonto believe, a
: 10 prioranyway, thatwould getinthe waytshould be quite
g 11 possible, provided you've gottwo comparison groups.
a 12 Ifthere'sno correlation with any other source of arsenic
(T 13 exposure, you should be able to detecta difference because those
> 14 other factors sortof evenout between them.
E 15 And the otherissueisrepresentativenesdon't believe we
u 16 need sortofarepresentative study acrossthe United Statese
u 17 thisas anssue of causaihference.In other words, sthere an
q 18 association between exposureto CCA-treated wood and high levels
E 19 of arsenicintheurinerepresenting a higher exposure.
I.I.I 20 | think you could do thaton some selected group of children
m 21 inone community would give you very useful and valuable data.
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And you might, particularly inthat sort of situation, selecta
community which would seem likely to give you the highest
results, a sortof worse-case suation and sartthere.

So anyway, | just wanted to say thataboutdoing a
biomonitoring study.l think it'sreally essential, and | don't
believe there are argumntsagainstit.

DR. ROBERTS:Yeah.lthinkthatitdepends onthe
informationyou're tryingto getAnd | agree.You would
probably be best off giventhe factthatyou probably couldn'tdo a
very large study concentrating on situations where you think the
exposure might be greates®therwise, no matter whatresultyou
get,someone is always going to say, yes, butyoudidn'tlook atthe
kids that had the highestexposur®@o | think you haveto be very
careful be picking that population, and notonly where they live,
buttheir activity patterns. All of those kihnds of hings because
you're going to have to defendf you find that there's not
significant elevationsin arsenic, you're going to have to defend
why those kids are the worst-case kids and there's not other kids
outthere getting more.

And Il thinktheissue aboutdietary exposure whichreallyis

anissue of noise and enormous background noise ifyou're going to
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belooking aturinary arsenic levels, picking out whatreally
matters inthe presence of aok of arsenc contibuted by dietary
sources and so forth.

| like Paul'sidea aboutatracerisone waytogetaround
that, and maybe there'ssome other waysto do that.

DR.BATES: Atracerwould haveto kind of move along at
the same pace the othercomponents ofthe CBAd if there was
some sortof differential absorption, thatwouldn't necessarily
work.

DR. MUSHAK: Ithinkthat by definition atracer sort of
overlapsthe toxicokinetics orthe pharmacokinetics of the agent of
interest.It'snotenough thatitshowsupinthe same medium or
source.

DR.HOPENHAYN-RICH:Idon'twantto beredundant here.
| know we're all tired.But having conducted a number of
epidemiologic studies where urine samples were taken and urinary
arsenicwas used as exposure, |l wanttoreallyunderscore the
not-so-easytask ofdoing this kind of studAnd thatifit's not
really well-planned and well-conducted, you're goingtoend up
either with a negative study that everybody is goingto say, well,

it's negative because you didn'tcontrol for this and this and that.
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And ifit's positive, you might have the same problem.

| think there'simportant issues of samplesize. There
importantissues of variabilityl know from a lot of studies that
I've beeninvolved with, especially atthe lowerrange of the
exposure,you can easilygetalotofvariability thatyou're not
going to easily explainWhy inacommunity that drinks water at
200r300r50 micrograms perliterdoyou find some individuals
with 200 micrograms per literintheirurine and some individuals
with 1 microgram.

Solthinkthateventhough confounding per se might not be
anissue.fyoudon'thave areallylarge sample size oryou have
really well controlled measured exposure of food intake, perhaps
you're goingtoneed 24-hour urine collectionto accountfor within
day variability, which is very hard to do with dildren.

| justdon'twanttogodown thelistright novButl just
wantto make itclearthatit's nottriviahnd I don'tthinkit's
goingto beverytrivial eithertofindagroup of kids that are
clearly exposed versus kids that are notexposed at all to make the
comparison.So |l justwantto cautiononthe--youknow, it's
appears like atthe beginning, oh, it'sreally easy to do th&d!s

doit. It's not.
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1 DR. ROBERTS: Dr. Francois.
2 DR. FRANCOIS:When lrepliedto Question No. 1, one of
3 therecommendations | made was to actually gooutandtrytodoa
4 biomonitoring study.And that was yesterday.mreally glad the,
5 finally, the panelis getting excited aboutthe idea of possibly
6 doing this.
h 7 Perhaps combining Dr. Smith'sidea of taking wipes of the
E 8 kids hands and tryingto getsome arsenic level fromthose very
E 9 children could be awayto go.
: 10 DR. ROBERTS:Yeah.Dr. Hopenhayn-Rich.
g 11 DR. HOPENHAYN-RICH: I justwanttoadd one more
a 12 elementofimportance. The laboratory thatdoes he anaysisis
(T 13 alsorally important.
> 14 DR. ROBERTS: Just to add sort of aprocedural wrinkleto
E 15 ourdiscussionsForour previous questions, we had anindividual
u 16 that was designaed to collect thecomments and assemblethe
u 17 Panel'sresponséVe've now dealt with three questions, the last
q 18 one, of course, had generated the mostvigorous discus $i@n.
E 19 need to capture this discussioninourreport.
I 20 Soletme ask foravoluntee¥.oudon't have to write down
m 21 everyone'scomment, butyou do haveto be the personwho collects
=
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written comments from thosevho have expresseal them to compile
our minutes, if you will, our discussion on this last, | think, fairly
importanttopic.Come on.Don't make me pick somebodypr.
Bates.

DR.BATES: I'll doit.

DR. ROBERTS:Thankyouvery muchlappreciate it.

DR.SMITH: I'll be morethan willing to assist.

DR. ROBERTS:Dr. Bates and Dr. Smith will ombine. So,
please, people who have made comments, please putthemin
writing and besurethat they get them.

Dr.Vu.

DR.VU: Thankyou, Dr. Robertsljust wantto getsome
clarification from thePanel.

You haverecommended the Agencytogo ahead anddothe
probabilisticrisk assessment. Andindoing tha, certainly we are
doing a predictiverisk assessmenttolook atthe typical dose that,
you know, children were exposed tédnd | heard some
recommendationsthatwe needto have some truth grounding.

Are these estimates realisticlheyinthe ballpark And, of
course, the biomonitoringisone example to find th@b.we all

recognize how the complexity of doing thakhatreally means
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thatyou havetogetpharmacokinetic mod¥lu have to basically
look atarsenicWhereisitcoming fromThe differentsource.
You haveto do dl that and relateit to that.

Sothe questionl haveidoyoufeelthatwe musthave that
side by side where you getthe predictiverisk assessmentto be
abletodothat, orwe can make some decisions based onthe -- and
thisthingcangoalong with asequential tradkm hearing that
you needto have that parallel track from some of yBut | want
wasn'tsurel justwanttogetsome sense fromyou all.

DR. ROBERTS: | suspect we might have some differences of
opiniononthis.Butlet'sgo ahead elicitthose commenmsr.
Kosnett.

DR.KOSNETT:Iwouldsayifwe hadachoice between
doing the modeling and doing the study, interms of biological
monitoring, | would do that firstl would do the biological
monitoring first.

And I'dlike to ask Claudia, because | have tremendous
respectforyouinyourstudie®ut, you know, the way I look at
it,the background level of arsenic excretioninthe United States
forinorganic arsenic monomethyland dimethyl arsenic acid is

approximately 10 micrograms per liter, you know, from all
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sources.That's basedonalarge community-wide study done by
David Kalman and Associates, University of Washingtoninthe
1990s.

And we have talked about the factthat ourconcerns about
acute exposure, the levelsthatyou are worried about for causing
nonacute noncancer effects ornoncancer effects, you know, adose
thatwould bringthese out of concern, isgoingtobe well above
that. And as such,ldon'tseewhy we require alarge study or
whereitwould bedifficult to achieverelative confidencewith
that. To have a study of sufficient size, sufficient power, to get
the powerto detectthe difference that youwould needtogetinthe
range of saymg thisrepresenthe acue hazards within six months,
isnotgoingtorequire alarge numbers.

Claudia, unless youthink I'm off the markd like to hear.

DR.HOPENHAYN-RICH:ldon'tknow.l don'tthink we
should getintoalengthy discussion of thisright nawhink that,
firstof all, theterm "largenumbes” is arelativeterm. | meanis
10,is100large or500 orathousand lar¢ye.u don't have to
answer me. I'm just posingit.

Andldothinkthatthereisalotofvariabilityfou know,

the smaller the study, the more you're going have to control
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everything.Doyou thinkit's feasible to take 24-hour urines on
kids? Areyou goingto be able to capture the kids that have, even
ifyouexpect--ifyou'regoingtolook atthe NOAEL, orwhatever
levelis of concern, are you going to make sure thatyouinclude all
the kids that have certain behaviors that areriskier than others,

the thumb suckers,he curious kids thatplay with the mulch.
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