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DR. ROBERTS: Good morning Welcome. | would like to
open this October 23rd session of thi&RA Scientific Advisory
Panel.

Todayis the first dayf a three-dagonsultation between the
agency and thepanel on theOPPS prdiminary evaluation of the
non-dietaryhazard and exosure to children from contact with
chromated copper arsenate (CCA)-treated wood glaynd structures
and CCA contaminated sol.

Before lintroduce the panel,would like to introduce our
designated federal official for today's meeting, Ms. Olga Odiott, and
ask if herif she has amgnnouncements or instructions for the panel.

MS. ODIOTT: Thank yu, Dr. Roberts.l would like to
welcomethepanel members and to thank them for agreeingto seave
and for thar timeand for preparing for this meeting.

We also apprecate represerdtives fromother federalgencies
for their support, for theirinvolvement and for their active role in
preparing for today's SAP meting. | also want to thank my EPA
colleagues and preseerts and P staff for their efforts in this
meetingover the nekseveral day.

We have challening science issues beinmgyesented todagnd

we have a full agnda.And | wantto remind evenyodythat the
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1 meeting times on theagendaare approximate. So it might not keep to
2 theexact times asthey are noted.
3 We want to ensure adequate time for evieogdyto do their
4 presentationsWe want to ensure adequate time also for the public
5 comments to be presented and also for the panel deliberations.
6 So weask that all the presenters and thepanel members and the
h 7 publiccommenters, thda they identify themseves. Also, they speak
E 8 into the microphones that are provideThis meetings being
E 9 recorded.
: 10 And of thepubliccommenters, weask that you limit your
g 11 comments to the issues ahand andhatyou are as conse as posdile
a 12 so that as mangeople that want to address the panel have the
(T 13 opportunityto do so.
> 14 We have asked thepublicto providewritten comments of the
E 15 topics and he issues® be preserdd in advance ofthe meeting. And
u 16 these comments has been provided to the panel for their review and
u 17 their analysis.
q 18 All the materials thatthe panelhas been provied are avdable
E 19 from theEPA docket and most of then are also available from the
I.I.I 20 FIFRA SAP web sie. And the address for bdtof those phces are at
m 21 the top of yur agenda.
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As the desigated federal dicial, | am responsible for ensuring
that theprovisions of thé~ederal Advisory Committee Act are met.
And as he desgnated official for thismeeting, | work with
approprate agencyofficials to ensure dlapproprate ethics
regulations ae saisfied.

Inthat capacitypanel members are briefed with provisions of
thefederal conflict of interest laws. Each participant has filed a
standard gvernment ethics report anddlongwith our deputyethics
officer for the ofice of prevention of pesticides and tixsubstances,
and in consultation with the éite of the ggneral counsel, have
reviewed he reportto ensure hatall ethics requrements are net.

For those of pyu from the press that have questions about
todays meeting Mr. David Dee@n (ph) from the dice of media
relations is available to assisby. Mr. Deean, if you are around
here, please stand.

Thank you.

At theconclusion of themeeting, the SAP will prepareareport
as aresponse tothe question posedheyagncy. The backgound
materials, thepresentations and thepubliccomments. Thereports
will serve as meeting minutes and weanticipate completing this report

within 30 days of themeeting.
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DR. ROBERTS: Thank you. We have arather lage panel with
animpressive arragf expertise available to us over the nakree
days. And I would like to introduce the panel birst startingwith
Dr. Freeman on ny right and ask each ember of the panelto indicate
their name, affiliation and expertise. Dr. Freeman?

DR. FREEMAN: I'm Natalie Freeman from Robert Wood
Johnson Medical School and the Environmental and Occupational
Health Scdences Institutein Pisataway, New Jersey. And | study
children's exposure to environmental contaminants and look at
childrens behavior patterns and how thegntribute to eposure.

DR. MacDONALD: Peter MacDonald from the Department of
Mathematics and Stdistics @ McMaster Universityin Canada. | have
general expertisein applied staistics.

DR. KOSNETT: I'm Michael Kosnett. I'm aphysician
specializing in occupationa and environmental toxicology. I'm on the
clinical faculty at theUniversity of Colorado Health Sciences Center.
| have been particularly interested in thetoxicology of arsenic. And |
recentlyserved on National Research Coungdubcommittee on
arsenic in drinkingvater.

DR. GINSBERG: I'm Gary Ginsberg from the Connecticut

Department of PublicHealth. I'm also ajunct faculty at Yale and the
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Universityof Connecticut Health Centet have been involved in
arsenic eposure issues from pressure-treated wood for a number of
years snce researchniConnecicut showed sommleachng, and ako
involved in some projects with BPon childrens pharmacokinetics.

DR. BRUCKNER: I'm Jim Bruckner from theUniversity of
Geomia. Areas are pharmacology, toxicology, toxicokinetics. | was a
member of theoriginal pesticidesin children NRC committee and
have been on several NRC committees sincethen, dealing with
childrens issues.

DR. KISSEL I'm John Kissel from the Department of
Environmental Health at the Universiof Washingion. And my
interestarea s human exposure assessamt.

DR. GORDON:I'm Terri Gordon from NYU School of
Medicine. Inhalation toxcologist -- which looks at the ééct of
pressure-treated wood in the lusg

DR. LEES: Good morning My name is Peterées.I'm from
the ohns Hopkins Universitychool of Public Healthl am an
industrial hygienist trained in eposure assessmentissuesnd | have
worked actuallyfor manyyears now on egosure assessment of an
occupational cohort gxosed to chromium.

DR. HOPENHAYN-RICH: My nameis Claudia
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Hopenhayn-Rich. I'm an epidemiologist & theUniversity of Kentucky
atthe Department of Preventive Medicine and Environmental Health.
And | have beeninvolved for a number odars on several

epidemiologc studies of arsenic gposure in drinkingvater.

DR. LEIDY: Good morning I'm Ross leidy from the Pesticide
Residue Research laboratory atNorth Carolina Sate University in
Raleigh, North Caolina.

We are interested in non-food sourcepmsures following
pesticide applications in and around structures and are also interested
in themovement of pesticidesfrom urban and rurd areasinto public
drinkingwater supplies.

DR. SOLO-GABRIELE: I'm Helena Solo-Gabriele. I'm an
assocate professor athe University of Miami. I'm a civil
environmental enipeer For the past severalears, Ilve been working
on environmental issues associated with CCA-treated wdnd.
particular we have been lookingt issues associated with in-service
and both disposal of the treated wood product.

DR. ROBERTS: Dr. Bates?

DR. BATES: I'm Michael Bates. I'm with thearsenic health
effects researchrgpup at the School of Public Health, Universiy

California at Berkeley. I'm avisiting researcher from New Zealand a
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the moment.I'minvolved in a number of epidemiologstudies into
health effects, partcularly cancerassocated with arsenc.

DR. STYBLO: Good morning My name is Miroslav Stlylo.
I'm with the Department of Pediatrics and Department of Nutrition,
University of North Caolinaat Chgpel Hill. And myexpertisecovers
basicallymechanisms responsible for biotransformation of arsenic.
And | have also beeninvolved in research of mechanisms undeyly
sometoxic and carcmogenic effects of arseng.

DR. STEINBERG: I'm J.J. Steinberg. I'm aprofessor at the
Albert Einstein Colleg of Medicine on the facultpf patholog. |
work in genetic toxicology and have been involved in environmental
public health.

DR. CHOU: I'm Karen Chou from Michign State University
and thelnstitutefor Environmental Toxicology. | also assist the
faculty in theDepartment of Anima Science, adjunct professor in the
Institutefor International Health, osteopathic medicine. | do research
inreproductive tokcology. And Iteach risk assessment and
environmental toxicology, sociketalissues.And | also do outeach
programs with thecommunitywith -- if they have contaminated
problems.

DR. MUSHAK: I'm Paul Mushak.I'm atoxcologistand human
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health risk assessment specialisdirect a goup in a consulting
firm. I'm also visitingprofessor of peiatrics at the Albert Einstan
College of Medicine workingin John Rosers group.

Most of mywork has been involved with children over the
years, workingwith lead, arsenic, mercugnd, to some ebent, the
other metals.

DR. FRANCOIS: My nameis Rony Francois. I'm an
occupational medicine plsycian. I'm also an assistant professor at
theUniversity of South Forida, College of PublicHealth in Tampa,
Florida. My areasinclude eposure assessemtand bxicology.

DR. SMITH: My nameis Andrew Smith. I'm the director of
environmental toxicology programatthe State of Maine Bureau of
Health. We have beeninvolved in doingome limited field work,
looking at exposure to arsenic from pressure-treated wodke're also
currentlyinvolved in a joint studwith CDC evaluatinghe
significance of bating as a rou¢ of exposure for chlidren from
arsenc inwellswith elevated concentations.

DR. SHI I'm Xianglin Shi. | comefrom National Institutefor
Occupational Safetgnd Health.And also Im a adjunct facultyat the
West Virginia University.

My area of research focuses omlacular mechansms of
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chromium toxicity and carcmogeness.

DR. MORRY: I'm David Morry. | am toxicologist and risk
assessarl work for the Sate of California in the Office of
Environmetal Health Hazard Assessmet, which is pat of theStae
of California Environmental Protection A&gcy

| worked a few gars ag on developing public health gal for
chromium in drinkingwater And I have also worked in other
hex-chrome exposure ssuesm the State of California.

MR. CLEWELL: I'm HarveyClewell. | justrecenty becane a
principal with Environ.l have been doingharmacokinetic and dose
response modelintpr both arsenic and chromium for a number of
years, and recentlyave been involved in pharmacokinetic issues
regardingchildren.

DR. HEERINGA: Good morning I'm Steve Heering. I'm a
biostaistician. | direct research design and opeations & thelnstitute
for Social Research athe University of Michigan. My training and
specialtyisin research and samplimgsiogn for population-based
studies drop.

DR. MATSUMURA: | am Fumio Matsumurafrom the
Universityof California at Davis.My area of epertise could be in

the area such asié molecular biology, biochemistry or pestcides and
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1 dioxins.
2 DR. THRALL: I'mMary AnnaThrall. I'm aprofessor of
3 veterinarypatholog at Colorado State University
4 DR. ROBERTS: And I'm Steve Roberts. I'm atoxicologist. I'm
5 a professor with ajoint appointmentin the Colésgpf Medicine and
6 the College of Veterinary Medicineat theUniversity of Florida. |
h 7 also servehere as diector for the Center for Environmental and
E 8 Human Toxicology.
E 9 My research interests indudemechanisms of toxcity,
: 10 particularlyinvolving the liver and immune sgem as well as
g 11 toxicokinetics, indudingthemeasurement of bioavailability.
a 12 I'm pleased that we have with us this morning the director of the
(T 13 Office of Science Coordination and PoliofOPPTS, DrVanessa V.
> 14 Good morningDr. Vu, and welcome.
- .
: 15 DR. VU: Good morning Thank you, Dr. Roberts.
u 16 Good morningladies and gntlemen.On behalf of the agncy,
u 17 | would like to welcome all of gu members of the panel,
q 18 distinguished panel, and thepublicto this importat meetingin
E 19 addressingeryimportant environmental public health issues related
I.I.I 20 to CCA-treated wood in plaground setting, particularlychildrens
m 21 exposure.
=
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First, Iwould liketo thank al the panel members for thar time
and efortin preparingfor this meetingand also DrRoberts,
particularly, to chair for this meeting.

In addressing thisimportant issue, the agency Office of
Pesticide Progams ha besn workingcollaboratively with our siste
agency, Consumer Product SafeGommission, as well as didrent
parts of the agncys program within the ER. Welook forward to
havingour colleagies within EA as well as CPSC andTADR to
participatein this presentation and ddiberatein disaussion with the
panel members thenext few days.

And Mr. Jim Jones, the deputglirector of the Ofice Pesticide
Programs, would further speak on theeatcys activity surrounding
these ssues.

As you know this meetings a public open meetingnd the
agency welcomesthepublicparticipations. And as Ms. Odiott ha
indicated, all the materials supportinlgis meetingare available on
the OPPS publicdocket for publicinspection.

With this brief introductoryemark, Iwould like to thank
Dr. Roberts for gving me this opportunityAnd | am reallylooking
forward to theagency's presentations to thepanel this morningas well

as tomorrow morningand lookingforward to your deliberations on
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these verymportantissuesAnd all the advice and recommendations
to theagency will be avery valuable asséd for theagenciesto

deliberate further netxsteps in our addressirthese environmental
issues.

Thank you, Dr. Roberts.

DR. ROBERTS: Thank you, Dr. Vu.

As you indicated, also we have with us Mlames bnes, who is
deputydirector of Ofice of Pesticide Progpams. Good morning
Mr. Jones.

MR. JONES: Good morning Thank you. I'm Jim Jones, deputy
director of ERA's Office of Pesticide Promams. | would also like to
thank members of thepanel for their publicservice.

We are struggling with acomplex set of sdentific issuesand we
very much appreciate your willingness to provideus with your
expertiseand advice. | will briefly providesomeof thecontext for
this meeting and then we will get right into our presentations.

Inrecent months, much public attention has been focused on the
potential risks to children from gposure to residues of arsenic, a
known human carcinogn, from playng on playstructures built with
wood treated with copper chromated arsenatédhough the agncy

was aleadymovingforward on a comrehensve reassessantof CCA
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aspart of its routinere-registration review of all pesticides, thelevel
of public concern regrding children and plagrounds prompted a
focused, epedited review of the risks assod@ted with the use of
CCA-treated wood in plaground setting.

The aggncyhas convened this SAP to obtain advice and counsel
on ERA's prdiminary assessment of existingdataregardingthe
hazards of arsenic and chromium, the potentiapesures of children
tothese chencals as heycomeinto contactwith CCA-treated wood
playground equipment and associated CCA-contaminated soil.

Given theuniqueexposureparameters and theresulting
exposure scenaois, we are seekig expertscientific peer revew to
ensure the agncyhas taken into account all kelyata and methodolog
aspects of estimatingsks to children in plaground setting.

Further, OPPTS scientists believe that it would be premature to
develp arisk assessmentor atempt to characerize risks o children
without seekingexpert scientific advice from the SAP first.

Two major areas of uncesinty inthe exposure assessamtare
existingdataregarding availableresidues of asenic and chromium in
playground soils and untreated wood are hligvariable.Secondly
thereis someuncertainty asto wha assumptions ee best usa to

estimate childrers'behavior in plaground setting.
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As itrelates to haard, our assessmentis unusual because
laboratory animals have proven to besubstatially less suseptible to
arsent than hunans. Thus, he agencyhas devedped an atpical
hazard assessment for arsenic based on human epidemysloglies
and case repost

OPPTS intends to use the idde of Water's hazard endpoints
for cancer effects which have undgone exensive scientific peer
review, includingarecentreassessentbythe NRC. OPPTS has been
and will continueto work dosdy with theOffice of Water in
developingthe most scientificallyyound approach to carcinegic
risk from exposure to inoganic arsenic.

Following this meeting and ta&king into consideation the
comments of thepanel, theagency will determinewhether theexisting
database s sufficientto allow an accurag assessmntof the risks ©
children from eyosure to CCA from plaground equipment
constructed with CCA-treated woodf so, the agncywill be in a
position to réease apreliminary draft children's risk assessmaent
sometime in earl2002.

Recently EPA and the Consumer Product Safé@@gmmission
released a draft studyrotocol for public comment on the designd

implementation of astudy Thestudywill collect actual data
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regardingavailable residues of arsenic and chromium in gkaynds
throughout the countryThe data from the plaground studymaybe
used duringtherisk assessment process to @nfirm estimated
exposures calculated from theexistingdatathat will be discusseal here
this week.

The EFRRA/CPSC sanpling efforts are epected to begnin
December of thisgar with results available in Mayf 2002.

As I mentioned earlierthe playground assessment is part of the
overal reassessmntof CCA thatthe agencyisdoingas partof its
re-regstration review process for all pesticides.

Other uses of CCA wood include decks, fences, landscaping
walkways, gazebos, boat decks, htgvaynoise barriers, sigposts,
utility posts ad retaining walls.

Duringthe overal reassessmnt, the agyregate risks posedd
children from these various poteitial avenues of exposurewill be
considered where prudent to do so.

As you will seethis week asthepresentations ae madeby
agencystaff and other invited eperts, toudp scientific questions
exist. Our goal is to ensurerigorous scentific process with anple
public participation resultingn a robust reglatorydecision.

With that backgound and contetx | would like to turn it over to
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Dr. Norm Cook.

DR. ROBERTS: Thank you, Mr. Jones.

Mr. Cook -- just to letthe panel kngwhe agncyhas several
presentations they would liketo maeto us rggardingtheir
preliminaryevaluation.Mr. Cook will lead of, and heswith the
antimicrobials division of theOffice of Pesticide Progams.

Mr. Cook, judgng by the materials thatogu have submitted to
the panelin advancewould saythat you and ypur colleagies have
been verypusyover the last sixnonths.

MR. COOK: That'scorrect.No vacation time.

Good morning Mr. Chairman, members of the panel, ladies and
gentlemen.My name is Norm Cook andnh chief of the risk
assessment and science support branch which is located into the
antimicrobials division, Ofice of Pesticide Progams. This branch is
responsible for the human and environmental risk assessments for
chromated copper arsenate, also known as CCA.

Additionally, we are responsible for the childremisk
assessment for CCA-treated ptapund structures.

Beforel continuemyremarks, Ilwould liketo introdue some
key peopleaswell asthosesittingat thetable with me. First, from

the antimicrobials division, there are scientists andfstdifo are
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activelyinvolved with CCA issues present.hese include MrFrank
Sanders, directqoDr. Deborah Edwards, associate direcgtor
Ms. Connie Wlsh, regilatorybranch chief, and a number of scientists
who are involved with me in the evaluation of childrehazards,
exposures and sks. However it ispossble thatthe mostcritical
person here todaipg Ms. KayMontague, lead biologst for the CCA
environmental issues, because shehanding our PowerPoint slides.
Thank you, Kay.

Those makingodays presentations include, to nigr left --
and ldont believe he has arrivedey-- Dr. Charles AbernathyHe
will be here alittle later. Heis thelead toxicologist for asenic from
the Office of Water.

To Charlesrightis Dr. Bob Benson, lead tokcologist on
arsenicissues from U.S. BRegion 8.

To Bob's right, we have DrJonathan Chen, one of two lead
toxicologists for asenic from theantimicrobial division.

And to Jonathansleft, we have DrTimothy McMahon, the
other lead toxicologist for asenic from theantimicrobials division.
And last, but not least, we have [INader Elkassabanyead

biologist for oveall CCA issuesfrom this division & well.

The format for today's presentationsis as follows:



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

10

11

12

13

14

15

16

17

18

19

20

21

20

First, Iwill start with an overview of somemajor points
assocated with the avalable hazards daafor arsenc and chromum
as well as some of our posure assumptions.

Following my presentation, Nader Elkassabawmil present an
overview of CCA use patterns, followed byerview of the chemistry
of arsenic and chromium.

Next, Dr. Timothy McMahon will present a description of the
agencyshazard assessment and timology endpoints for arsenic and
chromium.

Following Tim, Dr. Jonathan Chen will present an overview of
existingbioavailability datafor arsenic and chromium.

After these four presentations, DBob Benson and DrCharles
Abernathy will speak. Dr. Benson will present adiscussion of
Superfund development and use of short-term arseniartagnds
points.

Following Bob and closingut the presentations for today
Dr. Abernathy will present abrief overview of where the Office of
Water is relative to thearsenic in drinkingwater rule.

In closing, to give the panel some idea of the extent of the
cross-aitting aspects of theCCA review effort, | would liketo point

out tha, in addition to thosescientists workingon CCA in the
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antimicrobials division, we also have present scientists and &tarh
a varietyof other progams and agncies.

Many of these scientists and staff are working with us as we
develop our CCA assessments, and thaye gaciouslyagreed to
participate todayo provide further clarification onissues when
needed.

Some of these staff are as follows: | have mentioned Dr. Bob
Benson, Dr Charles AbernathyWe also have DrPeter Grevatt from
the Superfund progm. Tomorrow, we will have stafffrom the Ofice
of Solid Waste. We have ato been workig with the Office of
Childrens Health Protection, the @te of Research and
Development, theimmediate Office of theDirector of Pesticide
Programs, the Office of Science Coordination and PolicWe have
been workingwith Dr. Vanessa Wi and Mr. GregShreer with the
Biological and Economic Analsis Division.

Outside of the agncywe have with us todaRr. Selene Chou
from the Agencyfor Toxic Substances and Dsease Rgistry. We also
have scientists from the Consumer Product Safedynmission and
scientists from Caada's Pesticide Management Regulatory Agency.

On behalf of the antimicrobials divisionwant to thank all

those who are participatini@day, with a special thanks to DBenson
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1 and Dr Abernathyfor agreeingto make presentations to the panel, as
2 well as to Dr Vanessa Wi and GregShreer for all the support and
3 assistance thelgave provided us in our &drts.
4 Now, at this time | will provide abrief overview of someCCA
5 hazard and exosure points which we believe should be emphesiz
6 Please notethat these are summay points whid will bediscussal in
h 7 moredetail later today, tomorrow and Thursdg.
E 8 First slide, please.
E 9 It'sprobablyprettyobvious whywe are here for the néxhree
: 10 days, but let me begh byemphasiingtwo points.
g 11 The agncyalwaystakes pesitcide risk characerization or risk
a 12 assessmntseriously. However, for the characerization of chidren’'s
(T 13 risks, we become even more concerned because itis such a critical and
> 14 important activity Consideringthis, our goal is to develop and use
E 15 the most appropriate haed and eyosure inputs in anghildrens risk
u 16 assessment that we perform for CCA-treated woOd course, for this
u 17 meeting we are focused on CCA-treated ptapund structure and
q 18 CCA-contaminated substates such as sbi
E 19 Considering whatl have pstsaid, the agencywelcomes and
I.I.I 20 invites scientific as well as public and stakeholder discussion on the
m 21 proposed haard and eyosure components that we plan to use in the
=
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risk assessentfor children who are eposed b CCA-treated
strucduresand CCA-mntaminated substraes. Specifically, wewill be
asking thepanel for comments and recommendations in three major
areas.

Let me provide some examples. Inthe area of available
exposureand hazards ddaor ends points, wavill ask, what does the
panel think about the scientific soundness and uncertainties
assocated with these daa?

Inthe area of usingvailable eposure and haards data or
endpointsin a planned risk assessment, what does the panel think
about appropriate wayto use these data?

Approaches to takeShould we use deterministic or
probabilistic methodsZTan the available data be combined or
collated or is theetoo mud variability in datasets to do so?

Inthe area of addionaldataneededd reduce he uncerainties
intheplanned children's risk sssessment, what does thepanel think
about obtainingadditional exosure data?ypes of additional
exposure data that should be obtainedhd relative to this area, |
will saymore on a current ért underwaybetween Consumer Product
Safety Commission ad U.S. ER later in this tdk.

Again, theagency believes tha itis importantto invitea



24

1 thoroudh sdentific discussion prior to gen attemptingto characterize

2 children’s risks fromexposure b CCA-treated stuctures and

3 CCA-contaminated substates. We plan to review and conder all

4 panel as well as public and stakeholder comments as we fiemahie

5 childrens risk assessment.

6 Now I would like to make some comments about certain
h 7 exposure components of the planned childsem§k assessment.
E 8 Let me talk first about routes of @osure.The agncybelieves
E 9 there are two major routes of childgasure to CCA-treated wood or
: 10 CCA-contaminated substraes such as soil: Viadermal contact and
g 11 via oral contact.By oral, Imean incidental ingstion or
a 12 hand-to-mouth contact where the child touches the wood or soil and
(T 13 then puts the hand to his or her mouth.
> 14 Wedont believe that egosure via inhalation is a route of
E 15 concern becausé appearshatneither arsen¢ nor chromum residues
u 16 are volatile on surfaces of wood\lso, we are assuminthat
u 17 respirable airborne particles containiagsenic or chromium are not
q 18 present in significant concentrations. Further, it appears tha other
E 19 risk assessors age with thisapproach becausedaywe havent' seen
I.I.I 20 other assessors develop thispesure scenario for the plgyound
m 21 setting.
=
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Based upon our view of the major routes ofpesure, we have
developed four child eosure scenarios for the plgpound setting

These arehe two dermal and he two oralor incidental
ingestion routes, each wih one scenan for contactwith CCA-treated
wood and one for contact with a CCA-contaminated substrate such as
asoil.

We recognizethat attemptingto assess duraions of child
exposure in a plaground settings difficult. Toaddress eposures
associated with non-cancer heads, we have developed two scenarios:
A short-term scenario defined as anpesure from one dato one
month, and an intermediate term scenario defined as posxe from
one month to sixmonths.

We have developed these scenarios based upon the California
Department of Health Services987 studywhich states that a child
mayspend up to 130 da&yper year in a school plaground. This is
based upon an gposure frequencior a child who uses a school
playground five times per week and 26 weeks peagyresultingin
130 das.

We consider a child exosure of 130 dag/a central tendency
value, recognizing that this durdion likely is not rgpresentative of all

playground exposure durations for a child.
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To address eposures assoated with cancer haards, we have
developed achild exposureduraion of sixyears asatime achild
might spend over a life time usirq@aygrounds containing
CCA-treated plaground structuresWe consider a child exosure
duration of sixyears a central tendeneyalue, which is based upon
U.S. ERA's 2000 draftrisk assessmentigance for Superfund.

Now I would like to make a few comments about the draz
assessmntfor CCA. The agncyrecoqiizes inorganic arsenc and
inorganic chromium as compounds of topological concern.

Because copperisegerallyrecoguized as havingninimal
toxicity to humans, we have not considered copperin ounithz
assessment for plgyound setting. However, copper will be
considered nthe agencysenvironmental risk assessmentfor
CCA-treated wood structures because we raibg copper as a
compound of ecotoicological concern.Of the three, arsenic,
chromium and coppercopper has been shown to be the mosi¢dw
aquatic oganisms.

For arsenic and non-cancer haxds, the agncyrecoqiizes that
most laboratory animal datashow thd animals are less suseptible
than humans b arsenc toxicity.

Consideringthis, OPP proposes to use thastkng
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epidemiologcal studies and case reports to develop short and
immediate-term non-cancer endpoints for use in assegsimghort
and intermediate-term child exposureduraions.

For cancer haards, we are aware of the recent 2001 National
Research Council update of tHB9'arsenic in drinkingvater report.
We believe this update is an important document that provides
relevantinformation such as sk modelsused b characerize cancer
risk from arsenic egosure via drinkingvater.

Further, OPP considers the NRC updated information as
relevantto characerizing cancer rgek fromexposure -- arserti
exposure via CCA-treated woodVe believe that whether ggosure is
from drinkingwater or CCA-treated wood, both routes ultimately
involve exposure to inoganic arsenic.Additionally, OPP intends to
work closdy with EPA's Office of Water to develop ascientifically
sound approach to a cancer laad assessment for inganic arsenic.

Now I would like to present some summagrgints about
chromium haards.

For chromum, the avalable hazards daaindicate that
Chromium 6 ehibits moresignificant toxicity than Chromium 3.0f
course werecognizethat thereare minimal dataindicating which

valence state of chromium is found as disledble residues or as
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residues nsubstates such as sbi Even so, we are condéring use of
theChromium 6 toxcity databaseto develop short and
intermediate-term non-cancer endpoints for use in asseshimghort
and intermediate-term child @osure durationsThis approach would
provide for a nore conservatve hazard assessmntas wel as a nore
conservaitve chidren's risk characérization than if one were® use
the Chromium 3 haards data.Our goal, obviouslyisto be as
protective as possible in our assessment.

For chromium cancer hazards, we note that Chromium 6 is
classified as amgpup A or known human carcineg via the inhalation
route of exposure.Of course, we have eg¢adystated earier thatwe
areassumingthat child exposureto chromium residues viainhaation
is minimd.

For the oralroute of exposure, Giromium 6 isclassfied as a
group D, not classifiable carcineq.

Now I would like to make some comments about a sampling
efforts that the Consumer Product Saf&gmmission and U.S. 2P
have jointlyundertaken First, let me provide some backgund as to
how this efort evolved.

Several months ag the two agncies begn meetingto discuss

the pros and cons of undertakisgmplingto obtain further arsenic
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1 and chromium and, in some cases, copper residue data that would be
2 specific to plaground setting. Both agencies recogize that a
3 number of studies are available for disleddble and soil residues of
4 arsenic and, to a lessertent, for chromium.However when we met,
5 we both ageed hatmuch of the avalable dalahad notbeen collected
6 in playground setting.
h 7 The two agncies decided that residue samplinglaygrounds
E 8 containingCCA-treated structures could provide data that would be
E 9 useful inthe development of child pgsure and risk scenariodVith
: 10 this in mind, the two agncies developed protocols to address
g 11 dislodgeable residues of arsenic and chromium and copper on
a 12 CCA-treated wood plaground surfaces and residues of arsenic and
(T 13 chromium and copperin plgyound substrates such as soil, wood
> 14 chips, pea gavel or shredded rubber
: 15 Theprimary focus of thesubstrae samplingis sanpling of
u 16 soils, but onsideation will be given to sanpling of other substraes
u 17 if theyprove to be sigificant materials found in plaground setting.
q 18 The two protocols were released for public comment on
E 19 September 20th, 200JAt around the same time, the twoetcies
I.I.I 20 arranged for an exernal peerreview of the protocols bydependent
m 21 peerreviewersThe public comment period ended on October 22nd
=
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1 and the exernalpeer revew isnow conplete. Both agencies pln to

2 incorporate all appropriate comments into the protocols andrbeg

3 samplingin November 2001.

4 Relative to the two protocols, CPSC and U.S. EPA agreed to the

5 followingapproach:CPSC isthe lead for he dislodgeableresidues

6 from wood protocol.U.S. EFA isthe lead for the substrate sampling
h 7 protoool. CPSC will wllect all dislodgeable and substrée samples,
E 8 and U.S. ERA will analyze all substrde samples, whaeas CPSC will
E 9 analyze dislodgable residues from wood samples.
: 10 Further, we agree that collected samples will beanalyzed for
g 11 total arsenic, total chromium, and copper
a 12 Some analyses for specated fornms of arseng, butmore likely
(T 13 for chromium species mayccur, dependingn the results found in
> 14 thepilot effort.
- .
: 15 Now | would like to make a few comments about the overall
u 16 design of thesampling study First, aamentioned, samplingfor
u 17 dislodgeable and substrate residues of arsenic and chromium will
q 18 occur at various plaground sites.Before samplingoegns, CPSC
E 19 field staff will contact local authorities, such as school boards, county
I.I.I 20 and state park departments, to obtain access togptaynd areas.
m 21 Once sites are located, a two-tier studylanned.For the pilot
=
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1 study, the two agncies will locate three playounds in one
2 geographic regon and perform the planned samplimgthose
3 playgrounds.The purpose of the pilot studyill be to standardize the
4 field samplingtechniques to be used in the ¢@r field study
5 Specifically, after reviewing thesampling techniques,
6 approaches and analytical results from this pilot &ort, thetwo
h 7 agencieswill address sanplingproceduresin thelarger field studyas
E 8 needed.
E 9 For the larger field sanpling study, the two agencies plan to
: 10 locate and perform sampling 15 playgrounds -- exuse me --in 25
g 11 playgrounds in each of threeeggraphic regons, such as the
a 12 Northeast the Southeast and he Southwestof the United States.
(T 13 Ineach of these 25 plgyounds, we are proposing collect ten
> 14 substrate residue samples from various points under CCA-treated
E 15 structures and ten disloégble residue samples from the CCA-treated
u 16 strucdureitself. These sanples will then beanalyzed by thetwo
u 17 agencies for total arsenic, chromium and copper
q 18 Inclosing this concludes mypverview of the eposure and
E 19 hazards inputs the agncyplans to use in the childrentisk
I 20 assessmntfor CCA-treated stuctures. As lindicated earier, these
m 21 points will bediscusseal in moredetail in later presentations todg and
=
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tomorrow

| will be happyto answer any questions d this time However,
if thereareno questions, tha | will turn thediscussion oveto
Dr. Nader Elkassabanyrhank you.

DR. ROBERTS: Thank you, Mr. Cook.

Are there anyuestions from the panel for MEook before we
proceed o the nex presenation?

Dr. Mushak?

DR. MUSHAK: Just a general question about sequencinghe
panelis beingasked to evaluate the status of data which wlagng
markedlywhen you folks do yur pilot studies and full field studies.

How much of what we do carries over into whatuhope to gt
out of these proposed future studiedseemed like there is an
element of prematurithere.l maybe wrong

MR. COOK: Well, we thoudht about that andthink we
decided it would be beter to have a paneiheetng becausehere is
such a lage bodyof existing data.

Initially, our datempt was to usethat data. And thenthis
playground efort kind of became the priority

So thatis agod point.But | think we wanted to hear what the

panel thoupt about the ebsting-- whether we could use it and how
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reliable it would be Br the playground setting The other things we
also have to dorisk assessmentstmey the plaground setting

DR. ROBERTS: Dr. Ginsberg?

DR. GINSBERG: To follow up on your last comment, itis a
little confusingto meexactly how theserisk assessments will
proceed. Will therebetwo sgaraterisk assessmants, onefocusingon
all the playground data?Because, asou showed, there are some
exposure assuptions thatare nore specfic to children's use of
playground; then pu are @ing out and collecting lot of playground
data, it looks like, from these protocolblow will that all be related
to maybe a diferentrisk assessmntor an add-on 9k assessmntthat
gets into a more holistic view with playounds added to other
wood -- pressure-treated structures, and how will that clkedheg
exposureassessmats and how will thedata, thefield daathat you're
generating now beapplied to amoreholisticrisk assessmet?

MR. COOK: I'm not sure how manguestions were there, but
'l try.

Basically, the focus on re-ragtrationis to do risk assessments
on all pesticide usesCCA-treated wood, obvious]ys unique in that
we're movingbeyond actuallyassessinghe pesticide itself, which

would be he occupaitonal. So our original plan was b assess each
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use -- basicallyit's almost like a modular approach or a tiering
approach.You do your occupational, thenou do your
non-occupational,qur residential.

And as a subset of the residential, we would have done the
childrens risk assessment for plggpounds.What happened,
obviously, with the increased concern, we moved that risk assessment
to the front, which we dontypically do. It kind of puts it out of
sequence. Wetryto do it moreholistically, workingfrom thegeneral
tothe specfic. Sowe're acually tryingto be flexible as we speak
because,tpically, we would have sarted with residental scenaro
and worked down to thechildren's risk ssessment. But in this case,
we're kind of workingbackwards.

Again, wewere going to tryto usetheexistingdislodgeable and
substrate samplindata -- there is such a lgg bodyof data there.
Unfortunately to us, it seems to be vehyghly variable and lot of
uncertainty to it.

So we decided sort of as-- | wouldn't say afail-safe -- to
undertake the samplingffort and, in the meantime, see what we could
utilize in theexistingdatabase.

| dont know if that fullyanswers gur question or not.

DR. GINSBERG: Well, just to help us frame our deliberations
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interms of what gyu need from us, areoy lookingfor input on yur
exposure assuptions for boh a playscape-ype scenarm and a
residential scenario or just one or the other?

MR. COOK: Well, I think the focus is on the plgyound
setting Unfortunatelythatsa verygood point. These thing have a
tendencyto spill over because, ifou saw in our egosure docket,
most of thedatathat we have availableis on deking. Thereis some
on playgrounds.

So you get into this -- well, you have deck data,op have soil
data under decksSo it kind of spells into the residential settires
well as you mayhave a plaground setin someongbackyard.

So I'll admit thelineis not vey finethere. It may spill over
into theresidential setting. | guess wewere asking thepanel to focus
more on the plaground settingrealizingthat we mayspill over into
theresidential setting.

It's somewhat fuzzy to us, | can assure you.

DR. GINSBERG: And while Ihave the microphone in front of
me, one other questiorre your risk assessment®mg to take into
account food and water arsenicposures, inoganic arsenic?

MR. COOK: I knew somebodwas gingto ask that sooner or

later. Theultimaterisk assessment for CCA, yes. Inother words, we
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are planningo do an occupational risk assessment, aresidential one,
or non-occupational, which will also include the ptggund setting
risk assessment.

We have decided tha wewill need to do adietary risk
assessmntfor small home gardens.And also -- and ohers can
probaly speak to this beter than | -- wewill do an aggregate risk
assessmet where we will factor in drinkingwater, dietary and then
the residential components.

That will be down the road somewhanyknow next year.

MR. JONES: If | could just follow up brieflyon what Norm
mentioned regrdingthe -- the sequencinig unusual -- think thats
pretty clear. The exernaldynamicthatwe face sthata large nunber
of our state and local partners are seekanlyice about -- as are, |
think, parentsin gneral -- as to what theyhould be doin@s it
relates to plaground equipment, and are veayxious to have some
sense fronthe Environmental Protection Agencyas b whatwe
believe the risks from the plgyound scenario is.

And weare feeling that we need to get alittle bit of peer review
externaladvice on he currentstate of the exposure daa and our
exposure assessamtplans as wdlas he hazard side of the equaiton

before we @ into arisk assessment.
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1 But that initial risk assessment, if we were to proceed, would be

2 done on the current database.

3 Obviously there is some data that is beidgveloped that could

4 enhancehatexposure assessamtand hus risk assessmnt.

5 We did an unusual thingwhich is changthe sequence that we

6 would normally take because of a -- we fied veryimportant need for
h 7 us to beable to atempt to spak to therisks from theplayscape
E 8 scenaro because ofte concernthatmunicipaland sate governments
E 9 have broufpt to our attention.
: 10 DR. ROBERTS: Thank you, Mr. Jones.
g 11 Dr. Smith, did yu have a question?
a 12 DR. SMITH: Thank you. | have a question concerninige
(T 13 proposed studies or the studies thatiyare g@ing to be doingointly
> 14 with the Consumer Product Safe®ommission.We have -- some of
E 15 the specific questions we were asked torespond to ask us about what
u 16 additional studies we manecommend.'m wondering specificallyin
u 17 thecontext of thejoint studyyou're goingto do with theConsume
q 18 Product Safetyommission, arequ lookingfor comments from us on
E 19 that studydesign? And if not, will you wedcomecomments from us on
I.I.I 20 that studydesign?
m 21 MR. COOK: Wewould definitelywelcome comments.
=
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This has been a anamic, workingon CCA. | think the

comments raise -- the wdywould putitin contek, it's a continuum,
in other words, if we focus todagn the plaground setting- | mean,
asthis thingevolves, wemay need other panel meetings as we get into
the residential because, aswall know thisis a verycomplex--
theres so manyariables here, i$'-- but we would welcome
comments, gs.

DR. ROBERTS: If there are no other questions from panel
members, les go ahead and proceed to the igxesentation, which is
onthe use and chemistof CCA.

DR. ELKASSABANY: Mr. Chairman, members of the panel,
ladies and gntlemen, @od morning

My presentation to you this mornings on the-- it's an overview
of CCA use and a brief discussion of CCA chemistry

There are 32 reigtered products of CCACCA is used to
protect wood from bacteria, fumgmolds, termites and other pests.
These pests magttack the wood productsCCA pesticide are
commonlyapplied to wood intended for use in outdoor setsBsgch
as decks, wdkways, fences, gazebos, boadocks, utility posts,
retainingwalls and, of course, plagyound equipment.

The American Vdod Preserversistitutes 1996 report indicated
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that 144,506,900 pounds of CCA were used in 1996.

Accordingto the latest estimate wegfrom the industry7
billion board feet of wood perear is treated with CCAANd the
currentdemand for CCA-treated wood in ptggund equipment is
approximately 50 million boad feet per year. CCA is goplied to wood
usedin various methods, butthe mostcommon is pressure treatment.

Inthe pressure treatment, the untreated wood is loaded on small
rail tramwaycars andhe tramare pushednto a horzontal treating
cylinder. The cyinder door then is sealed and a vacuum is applied to
remove most of the air from the kgder and wood cells.

CCA solutionis thaedrawn into thecylinder and one the
cylinder isfilled, pressure is appliedn most cases, pressure is about
150 pounds per square inch, forci@¢ A into the wood.After the
treatment cgle, pressure isreleased and the unabsorbed solution is
returned to the storagtank for reuse.

Then the clinder dooris opened and the trams are pulled out
onto adrip pad and the wood is left out to dmfore itis sold.

In myoverview of thechemistryof CCA, Iwill discuss bridly
the formulation, speciation, faetion, leachingand migation of CCA.

Thepurposeof this brid discussion will beto sd thestage, if

you will, for thenext two days of disaussion of thenazards and
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childrens exposures to CCA.

CCA components are chromium, copper and arseiiite
middle elementsin CCA are usudly presentinthe formof oxides.
There areliree GCA formulations referredd as ype A, type B and
type C. Type Cis now the most used formulation in pressure
treatment.

Chemicalspecation descrbes he types andlie concentation
of chemical compounds.

Metals undego changs in environment media, such as soil,
water, plants and animals. Metals have atendency to speiatein soil
and water Such changs, speciation of metals, depend on absorption,
desorption, redoxeaction in soil and wateprecipitation reaction.
The sgnificance of speationincase of CA liesinitsusefuhess as
atool forinterpretation of the toxicity of CCA.

Fixation is thechemical process in whid thepreservative
metals and solution react with wood fiber moleculétsis a series of
chemical bindingreactions of meals with cellulosic strudure of
wood. Fixation results in reduction of metals leachiagt of the
wood.

The process isenerallydefined bythe reduction of heavalent

chromium. And thereduction of thereactive and mobileChromium 6
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to Chromium 3 is rally crucial for theformation of theinsoluble
complexes in CCA-treated wood.

For CCA-treated wood, once the fakion process is completed
and done properlyall Chromium 6 would be reduced into
Chromium 3.

There are manyactors that can &éct the degee of fixation.

These factors include temperature, moisture content of the wood and
the concentration of wood preservatives and thpetgf wood.Among

all these parameters, temperatureis consideaed asoneof themost
important factors.

CCA fixation is highly dependent -- a higy
temperature-dependent everManyinvestigators have demonstrated
thatfixation can be accelrated athigher ambienttemperature. The
effectof temperature as he mostimportant factor iswell-docunented.

There has been a considerable amount of literature published
concerningthe leachingpf CCA from wood.Although most of the
metals bind with the internal wood structure, some remain free and
have atendencgver a period of time to leach out on wood surfaces
and onto environmental media like soil and water

The rate of leachingepends on the séof wood -- the surface

area, thatis -- agof wood, wood tpe, the pH, and the fation
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process.The leachingamounts of metal follow the ordecopperthen
arsenc, then chromum.

Data are limited on whether metals leach out as ganrc,
organic or complex species. Most analytical dataestimate thetotal
extractable metals, and individual species are not quantified.

Soil samples analed around the wood structures showed
higher than backgound concentrationsMost of the work done on soil
samplingis on asenic and chromium.

As for migration, metals leached out from CCA-treated decks
and playground equipment do not show agat tendencyo migrate
down into thesoils. And metals have atendency to remain on the
surface sdiand can resulin high exposure.

Publisheal literatureindicated that thehorizontd migration of
leached metal isup to 18 inches andhe verical migration of leached
metal is up to 9 intes.

And that concludes mgresentation, andwill take questions at
this time, if there are any.

DR. ROBERTS: Thank you. Are there anyuestions from the
panel?

Dr. Chou?

DR. CHOU: I would like you to help me to understand that,
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1 after the fixation in a factoryhow longis the dryng period if --
2 whether the condition of the dinyg period, such as temperature,
3 moisture is controlled before the wood is sold?
4 DR. ELKASSABANY: You mean outside, after stoutside,
5 how thetemperatureis controlled?
6 DR. CHOU: So it's just an outdoor condition?
h 7 DR. ELKASSABANY: Yes.
E 8 DR. CHOU: You just leave outside?
E 9 DR. ELKASSABANY: Yes.
: 10 DR. CHOU: Andisthere angpecification on how lonthey
g 11 should be out there beforestsold? Are we sayngtheycan be sold
a 12 right awayafter it's been fxed?
(T 13 DR. ELKASSABANY: Actually, thereisa-- AWPA has a
> 14 standard for treatment and how lotige treatment should be and the
E 15 temperature, ako. All of these are spetiied. And after it's outside --
u 16 now I guess were notreally--  dont know the answer to this
u 17 guestion.Maybe someone here from industecan answer that
q 18 guestion.
E 19 DR. ROBERTS: Other questions?
wl 20 Dr. shi?
m 21 DR. SHI Ijustwant a clarificationWhat is the state in soil
=
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1 and in wood?You said most of these are ChromiumBut how about
2 insoil? Isitall Chromium 6 or Chromium 3?hat is thestate.
3 DR. ELKASSABANY: | was talkingabout the wood after &'
4 fixed.
5 DR. SHI: It all becomes Chromium 3?
6 DR. ELKASSABANY: Yes.
h 7 DR. SHI: How aboutin the soil or around the wood?
E 8 Chromium 3 or Chromium 6 in the soil around the wood?
E 9 DR. ELKASSABANY: Afteritleaches out of the wood, we'
: 10 not reallysure if it's 6 or 3.
g 11 DR. SHI So yu dont know?
a 12 DR. ELKASSABANY: | personallydont know, yes.
(T 13 DR. ROBERTS: Dr. MacDonald, then DrMorry, Dr. Styblo,
> 14 then work from thee.
-
: 15 Dr. MacDonald?
u 16 DR. MacDONALD: The diagam you showed of the pressure
u 17 treatment process was showiagvhole batch beingutin and chaged
q 18 atone time.Do we have information on the variabilityg the amount
E 19 of CCA that gets into the wood within one chgimg? And do we have
I.I.I 20 information on thevariability between different manufacturers and
m 21 different products?
=
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DR. ELKASSABANY: Once a@in, there isthe standard for he

industryto follow. And it's actuallyspecified bythe tye of wood,
how longeach type should stayn treatment and temperature for even
like different concentration, whethersttype A, B, C of CCA.

It'sa very verydetailed processAnd all of itis spelled outin
the standard of WPA.

DR. STEINBERG: Dr. Morry, then Dr. Styblo, Dr. Mushak.

DR. MORRY: David Morry, State of California. My
understandingf the waythe fixation process works is that the
chromium complexes with ether thelignin or thecellulosein the
wood, and that the chromium helps to tixe other metalsl guess the
other metals are someénow complexed with thechromium and then the
chromum attaches ¢ the substate.

Now, in describing the process, you said that -- | guessin the
fixation process, thechromium is reluced from Chrom 6 to Chrom 3.

So if thefixation process wa complete, then all the chromium
inthe wood would be Chrome 3.

But you also said this is temperature-dependent and dependent
on other conditionsSo that implies thatqu have some data that
shows how muk of thechromium actually is complexed and how

much is not complead and remains as heochrome inside the wood.
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So myquestion is, how much do we know about the bagof
completion of the process and how much do we know about how much
chromium in the wood would remain as hemalent chromium?

DR. ELKASSABANY: For theliteraturethat | havelisted here,
yes, the literature indicated that if the wood is stored at the lower
temperature, that you will find theChromium 6.Now, wheniitis
stored at a temperature accorditogthe standard of the industryhe
fixation will occur and -- but the process has to be done completely
and propery accordng tothe standard of AVPA.

Now, also Dr. Stilwell's presentation today will go in detail as
far as the Chromium 6 and Chromium 3 leachoug of the wood.

DR. ROBERTS: Dr. Styblo?

DR. STYBLO: | have two questions.

First, about the technolggpf CCA treatment, one of the public
comments we received in written form s3egts that there could be an
additional step involved which would removeaessive CCA solution
from treated wood byacuum pumps or a similar procedurns.it a
common stepAsitarecommended stepWould it help to prevent
leachng?

Second questionYou mentioned that most of the arsenic and

chromium leachindgrom the wood is in aganic forms. Isthis based
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on acualanalticaldata, especally inthe case of arsenf? Isthe
involvement of microoganisms considered?

DR. ELKASSABANY: Actually, I didn't sayleachngin
organic form. | didn't saythat. | dont think | said that.l said we
dont know, you know if it's inorganic or organic or a complex
speces. Thatswhatl said.

But for the first question, didgu saythat this vacuuming
after -- is it pat of thestandard treatment?

DR. STYBLO: Yes. It'sa quesiton because one ohe¢
manufacturers actually submitted acomment tha suggests tha they
use vacuum treatment after CCA treatmemhat would remove the
excess of CCA solution, which sort of makes sense to me to limit
leachng. Isthata conmon sep?

DR. ELKASSABANY: Isit acommon step?

DR. CHEN: I'm Jonathan Chen.

Well, for the CCA treatment plant, according myknowledge,
theydo have a vacuum process and tlweguld get most of the CCA
solution out and refe it.

And after that, the CCA-treated wood will par (ph) up more like
anopen area and, after a period of time, tivowld drill a hole and

take a small piece to check the étkon step.So at that time thegre
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tryingto make surethefixation is completed.

But at this momat, weare not surethis proess rally, really
100 percent sure all the wood that come out of the plant are
completelyfixed because, under certain conditions, especiatl
lower temperature, thefixation step may takelonger. Thisis the
reason that OPraised this question, because most of the chromium
that we have data are total chromiuive are not sure about -- &'
Chrome3 or Chromes. This is thereason welike to ask thepanel
member to help us to solve this problemhank you.

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

DR. MUSHAK: It seems to me, in lookingt all of the
literaturein theaggregate, that thebasic chemical mechanisms of
fixation are still up in the airA veryrecent paper bp.C. Bull in
Wood Science andelchnology establishes that, and itis supported by
theoretical calculations thd what you havein thematrix are chromic
arsenate, chromic -- trivalent chromicdnoxide and mixed copper
carboxylates.

Now, to theextent tha thenatureof thefixation deerminesthe
relative mobility of residues, could you comment on wheher theBull

studyis bull or wheher it's, in fact, achallenge -- it's achallenge to
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1 the orthodoxmechanistic aspects of fakion?

2 DR. ELKASSABANY: | amnot going to tel you tha theBull

3 studywas bull.l am not ging to do that.

4 What | can say is tha | have seenin theliterature, usudly when

5 theystart talkingabout the fixation process, theglways sayit's not a

6 well-understood process and there are so mfacyors that affect the
h 7 fix ation.
E 8 But they alwaysrefer to thetemperaturebeing themost
E 9 important factor Now, the moisture of the wood doesfatt fixation.
: 10 That we know The type of wood does dé&ct fixation, and how long
g 11 the processis done and so forth.
a 12 Soldontknow if I did answer pur question, but there are so
(T 13 many studies outthere hatdealwith thatissue --
> 14 DR. MUSHAK: Well, the Bull studyargues that, on theoretical
E 15 grounds, yu cant have whats claimed to be ging on with the
u 16 mechanism of fiation actuallygoing on, and lthink thatsa serious
u 17 challeng to the basic approach of orthodfixation assumption.
q 18 DR. ROBERTS: Dr. Solo-Gabriele and then Dr. Steinberg.
E 19 DR. SOLO-GABRIELE: | had a question about the statement
I.I.I 20 about limited vertical and horomtal migation becausewould
m 21 anticipate that horiantal migation would be dictated primarillyy the
=




50

1 slopeofthesoil in thevicinity of thestrudure, and vertical migration
2 would be gverned bythe characteristics -- the compositional
3 characteristics of the soil, ifou have a lot of gganics versus
4 non-omanics.
5 So do these other studies look at those parameters to determine
6 arelationship or even mention those characteristics of the
h 7 surroundingarea?
E 8 DR. ELKASSABANY: Isthis a question oracomment about
E 9 other studies?
: 10 DR. SOLO-GABRIELE: It'saquestion.
g 11 DR. ELKASSABANY: Okay. Well, | actually wasreferring
a 12 to -- when Isaystudies, some of them are actuaylyur studies in
(T 13 Florida.
> 14 And how far theymigrate and -- pu know you probablyknow
E 15 more than, pu know a lot of people here in the panel that meagon,
u 16 of course, s affected byall these hings.
u 17 Now, whether other studies have done that or how well they
q 18 discuss that, thatdont know.
E 19 DR. ROBERTS: Dr. Steinberg?
I.I.I 20 DR. STEINBERG: J.J. Steinberg. More so asacomment. A lot
m 21 of verynice data, DrElkassabany
=
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1 As longas wefe under the area of chemistdyassume that over
2 the nex few dayswe're goingto have a full and robust discussion on
3 kiln-treated wood and whetherstbindingto lignins and whether the
4 ammoniacals are involved, ammonia compounds, and loo&ing
5 harder woods, andthink that will be all well and god.
6 Of course on thehuman side we'reinterested on thepossibility
h 7 of anybiomarkers that malge helpful in risk assessmenAnd I'm
E 8 going to ask the chemists around the table and in the room to start
E 9 thinking certainlyabout whether these methgnd hyroxylated
: 10 arsenates -- whether this arsenic ts&tboked up to little carbon
g 11 compounds and opgen compounds, whether the possibilaftheir
a 12 bindingto molecules or into DNA should be considerexhd | think
(T 13 theycould be verygood candidates for that.
> 14 Thereis avergmall amount of data on tha@f course, in
E 15 chromium, just theedox stae makes it very interestingto seethe
u 16 generation of free radicals and whether that would be another
u 17 potential marker And of course, a lot of the risk assessment could be
q 18 veryeasilyunderstood because we have the potential of a mechanism
E 19 of action, and that makes it, of course, vemyerestingto all of us.
(1] 20 DR. ROBERTS: Thank you.
m 21 Dr. Ginsbeag and then Dr. Smith.
=
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DR. GINSBERG: One of your overheads presented information
thatthe arsenc trioxide conentas a percerage of the CCA
formulation changd from CCA-A to CCA-B to CCA-C. Butlthink]
remember -- andqu, Ithink, alluded to this -- that now CCA-C is
more commonlysed.But what is the historpf usingsome of these
other formulations? And Ithink it's rdevant to thevariability issue
that you are @ingto find when yu go out and sample angohort of
decks, hatsome are oder and werereated with a different
formulation.

Soisitsortof like with lead, that ifou look pre-1980 and
you're goingto have one tge of eposure scenario, and then
post-19807?You know are we dealingvith that kind of situation with
these dfferentformulations?Isit thatclear-cutwhen he CCA-A and
CCA-Bstopped beingised and CCA-C is beingsed?

And, also, do pu know anymore about which tyes of
formulations are nore leachabé as he A versus B versusTThe
older waytheydid it, those practices, were theyre conducive to
leachingthan whatsbeingdone now?

DR. ELKASSABANY: How many questions was that?

For the historyl reallydont know much of the historpehind

how type Cbecane more common than A and B.But | think | have
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read that type A and Bareused morein othe types of treatments, like
remedial treatment after the wood is in service.

And if I'mincorrect or'im wrong, please, someone from the
audience or the industrgan correct me.

DR. ROBERTS: Pleaseidentify yourself.

DR. AVIADO: Good morningMr. Chairman.I'm Doreen
Aviado, and work with mycolleagues on the CCA assessmeiitcan
help answer hatissue.

The CCA-A, B and C-- the differences are nath perspecitve of
timewhereoneformulation may have been used over historyand then
changd to a diferent formulation.lt truly has to do with the nature
of the wood and the application for the treated wood.

So, therefore, inthe conténf CCA playground equipment,
when Nader mentioned CCA typeC asthepredominant form, this is
correct. The A and the Bvould be adopted for possibbommercial
aquatic, higpwaybarrier-type installation, dependingn whether there
is ground contact, abovergund contact.It definitelydepends on
nature of the wood and the application.

And these are standards setting American Wod Preservers
Association.Theyhave a veryveryfull volume that depicts, for all

types of applications, what wood treaters must reference and what
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conditions are applicable for choosimdnich formulation.

Soit's very well laid out. It'sjust in this ontext, CCA typeC
isreallyour focus.And that would also applto anydimensional
lumber from yur Lowe's, your Home Depot -- those sorts of
applications would be the CCApg C. Thank you.

DR. ELKASSABANY: What was the other question?

DR. GINSBERG: It pertained b these dfferenttreatments and
how leachabé theyare, reltive to one oher.

Butif you are sayngthatit's all CCA-C that should be within
our purview, then that variability factor is really not on thetable, |
guess, unlessqu are sayngthat -- you know ground contact poles in
a playground micht be one of these other formulations, but i§iall
CCA-C, then lwithdraw the other question.

DR. AVIADO: Right. And, in fact, the AVPA issues
preservaitve standards and whaheycall commodity standards.
There is a specific standard for plgrpyund equipmentlt requires
that all playground equipment, be it the vertical supports or the
horizontal slats, must be treated at .40 pounds per cubic fdtsta
standardied penetration retention level.

And earlier we were mentioningbout -- Ibelieve Dr Chou may

have mentioned wha was going on in thetreatment plant in terms of
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thetreatment process rdated to qudity control or how do thg
determine that fiation has occurred.

This has been the quagre because the industryg not required
to test the wood for fiation before it leaves the planill they are
required to dois, afteritcomes out of that retort vessel, that round
cylinder that Nader showed, when that tram comes down, takg
boringsamples, they take certain core samples which gointo thar lab.
Theyanalyze it for the chemcals. The babnce of hose cherncals
will tell them, you know if that fixation level -- I'm sorry-- if the
penetration and retention level that thieyped to achieve has been
met.

That'sall itdoes. They then leaveit on thedrip pad, let it dry.

And this is wheetheenvironmental conditions gply. If itis cold, if
itis very moist mnditions, hidh humidity, it may takes two or thre
months to fixthat wood.That wood mayhave alreadyeft the
treatment plant andane to a warehouse for sale.

And I think the nature of the concern here meot be the
commercial installations of the plgyound equipment so much as the
potential for theresidential homeowners to just buysomelumber and
fabricate a playget for their child with wood that mayave just

recenty been teated and nay, in fact, notbe fully fixed.
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DR. ROBERTS: Thank you.

Dr. Smith ha aquestion and Ithink weprobaly need to get on
with our nex presentation.

DR. SMITH: Dr. Ginsbeg asked myquestion and was very
happywith the response.

DR. ROBERTS: All right. Thank you very much.

Let's go ahead and then move forward with the next
presentation.

DR. MCcMAHON: Thank you. And good morning
Mr. Chairman, members of the panel, ladies aadttemen.I'm
Dr. Timothy F. McMahon, and'im here before gu this morningo
present ase of issuesrelated to hazard identification and toxicology
endpoint selection for in@anic arsenic and ingranic chromium,
chemical components of tegological concernin CCA-treated lumber

As mentioned earlieralthoudh copperis also a component of
CCA-treated lumberitis not part of the current assessme@uopper
is an essential nutrient which functions as a component of several
enzymes in humans, and the tiotty of copper in humans is usually
observed onlyhrough consumption of exessive doses of copper or as
aresult of genetic disordes.

By contrast with coppelinorganic arsenic and chromium have
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been shown to denonstrde significant toxicity in mammalian
organisms, includinghumans.

The information presented today haard is derived from
severalsources, whih include the Agencyfor Toxic Substances and
Disease Rgistry, toxicological profiles for arsen¢ and chromum,
toxicological summaiesfrom theU.S. ERA's IRIS database, the
National Research Council reporton arsenic in drinkieger, and
thepublishal sdentific literature.

I'll first present the arsenic overview and endpoint selection,
followed bythe chromium haard overview and endpoint selection
with the opportunityfor anyclarification after each presentation.

So moving into arsenic, as you can see here, arsenicis a
naturallyoccurringelement presentin soil, water and food, and it
exists in manyforms in the oganic and inoganic state.

In general the inorganic forms are consdered nore toxic than
the omganic forms. And published case reports and epidemiojfog
studiesshow humas to bemoresensitivein general to thetoxic
effects of inorganic arsenc than experimental animal speces tested
for toxicity. As we all know I'll be focusingon inomganic arsenic in
todays presentation.

The acueoraltoxicity of inorganic arsenc in experimental
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1 animals shows lethal écts in the rang of 15to 175 milligams per

2 kilogram, while human poisoningincidence show lehality in the

3 range of oneto four milligrams pe kilogram per day.

4 Relative to theoral route theacute toxicity bythedermal and

5 inhalation route for inoganic arsenic is lowerThat is to sayhat

6 data in animals byhe dermal route show no mortalityp to 1,000
h 7 milligram per kilogam. And byinhalation, there is no mortality
E 8 animals exposed to up to 20 milligams pe cubic meter and no
E 9 mortalityin humans egosed to up to 100 milligams per cubic meter
: 10 Contect dermatitis is obseved in humans exposel
g 11 occupaionally. Animal studiesare also sugyestiveof mild to severe
a 12 dermal irritation after application of arsenic to theskin. Thereis no
(T 13 evidence of dermal sensitization for inorganic arsenicin aguineapig
> 14 animal modd, and theevidencein humais is not onclusive.
E 15 Subchronic tokcity studies with arsenic in ggerimental animal
u 16 models have produced ongeneralized toxcity; thatis, weidnt loss
u 17 and decreased survival, while the data from humaposxires have
q 18 shown nore speciic toxic effects, such as neurokicity,
E 19 hyperkeratosis of the skin, of the hands and feet, and cardiovascular
I.I.I 20 hepatic and gastrointestina toxicity.
m 21 There has ado beenhe recentsuggestion of an assoaition
=
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1 between arserd exposure and dibees.

2 The data on developmental and reproductiveitoty of

3 inorganic arsenc in humans s notextensive. The avaiable datin

4 humans sugests reduced live birth welgs, increased spontaneous

5 abortion and elevation in latent fetal, neonatal, and post-natal

6 mortality. These data are based on published scientific studies of
h 7 women eyosed to inoganic arsenic at a copper smelter or from
E 8 exposure to arsenic in drinkingater.
E 9 The animal data from laboratoexposures also show a variety
: 10 of effects, includingincreased postmplantation loss, decreased
g 11 viable fetuses and neural tube defecilowever, at the doses tested
a 12 in these animal studies, thesignificant maternal toxicity was adso
(T 13 observed.
> 14 Overal, the anaysis of the avalable human daaon
E 15 developmental and reproductive ti@xty of inorganic arsenic from a
u 16 varietyof sources and difces, includingePA's Office of Water,
u 17 ATSDR, NRC, aad thepublisheal sdentific literatureconcludethat,
q 18 while evidence fromhuman sudies sugests the poential for adverse
E 19 effects on several reproductive endpoints, that there are no reliable
I.I.I 20 datathat indicate heightened suseptibility of children to asenic.
m 21 The neurotoxcity of inorganic arsenic is not evident in studies
=
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with experimental animalsHowever, again, there is a lage bodyof
epidemiology studies and case reports describimegrotoxcity in
humans whth, after acute exposures, has been characized by
headache, lethgy, seiaires, coma, and encephalopatyd, after
repeated eposure, byperipheral neuropathy

Four inorganic arsenic studies bihe oral and inhalation route
incommonly used eyxerimental animal speces have noteveakd a
definitive carcino@n responseHowever, epidemiology studies in
human populations ggosed to arsenic throlgdrinkingwater reveal a
strongassociation between posure to arsenic and development of
cancers of the skin, bladddung, liver, kidneyand prostate.

The biotransformation of in@anic arsenic is sequential and
involves a series of reduction andidative methyation reactions,
which can occur enayaticallyor non-enzynatically, resultingin the
formation of monomethihated and dimethhated pentavalent and
trivalent products.The major site of oddative methyation appears to
betheliver.

Products of inoganic arsenic biotransformation in urine have
been identified as both the inganic and mono and dimethgted
forms of arsenic.

Urinaryproducts appear similar amosgecies studied, but the
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1 relative proportion vargreatly, and a few animal species such as the

2 chimpanzee, marmoset monkagd guinea piglack the abilityto

3 methylate inorganic arsenc.

4 The methyation of inoiganic arsenic, once thoug to represent

5 adetoxification pahway, may play arolein thecarcinogenicity of

6 inorganic arsenic.
h 7 Data on methhation of inoganic arsenic in children are
E 8 limited. One studyconducted in a population of womenej18 to 66
E 9 and children agd 3to 15 eposed to arsenic in drinkingater in
: 10 Argentina showed conversion of arsenic to 47 percent dimletted
g 11 arsenicin children versus 66 percent dimd#tgd arsenic in women,
a 12 while a second studgxaminingthe placental transfer of arsenic in
(T 13 pregnant women, aso in Argentina, showal that essentially all arsenic
> 14 in maternal and cord plasmawas in thedimethylated form.
E 15 Inlight of the newer data on the possible role of mealion in
u 16 arsenic toxicity, thetoxicological implications of thefindings require
u 17 further examination.
q 18 The dermal absorption of inganic arsenic is gnerallylow and
E 19 the value proposed for use PP is selected from the published data
m 20 of Wester, et al. Inthis studya dermal absorption of arsenic acid
m 21 from water and soil is eemined in vivo usindhe rhesus monkeyin
=
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vivo, absorption of arsenic acid from water was 6.4 plus or minus 3.9
percent atthe low dose and 2.0 plus or minus 1.2 percent at the hig
dose.

The absorption from soil in vivo was reported as 4.5 percent
plus or minus 3.2 atthe low dose and 3.2 plus or minus 1.9 percent at
the hicthdose.And the value of 6.4 percent dermal absorption is
proposed.

This was a well-conducted in vivo studlynon-human
primates.Itis observed in this studiyhat a hidier dose on the skin
resulted in alower percenta@f dermal absorptionBut based on the
variation in thedermal absorption vduesobseved, itis fdt that the
use of the 6.4 percent value for dermal absorption isisigntly, but
not overlyconservative.

I'll now be movinginto a discussion of the dose response
assessment and tocology endpoint selection for inganic arsenic.

But first, Iwould liketo ma&e afew general comments.

Consistet with thepractices within theOffice of Pesticide
Programs, the tokcity endpoint selection, to the eent possible, is
matched with the temporalcharaceristics of the exposure scenaois
selected for usemthe risk assessment

Selection of toxcity endpointsisreached lmpncurrence of a
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committee of sdentists, ahazard identification assessment review
committee -- or HIARC -- within theOffice of Pesticide Progams.

For both inolganic arsenic and chromium in childresn’
playground eXosures, non-cancer endpoints are proposed for
short-term and intermediate-term incidental orapesures based on
contaminated sol ingestion exposure scenaois for chidren and oral
ingestion exposure scenarios as a result of hand-to-mouth behavior in
children from direct dermal contact with treated wood.

Non-cancer endpoints for short and intermediate-term dermal
exposure are also proposed based on childyeirect dermal contact
with treated wood or dermal contact with contaminated soil.

For potential longterm non-cancer oral and dermalposure
scenarios, endpoints are available for arsenic thatloeaysed as
conseavative valuesin theassessment of potential longterm
non-cancer risks.

For chromium, a chronic non-cancer endpointis available for
oral exposures.The endpoints for non-cancer dermal and inhalation
exposures are a subject for discussiontbg panel.

For chront exposures usedtcharacerize arsent¢ cancer rsk,
theU.S. EFA IRIS databasehas apublishel quantitative approach for

characerization for arseng carchogenicity. However, as we have
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heard earlierbased on newer published information, OPP considers
this newer data relevant to quantifygthe carcinognic risk of
inorganic arsenic and will beworkingwith theOffice of Water to
develop the most scientificallyound approach.

Forinorganic arsenc, the studies seécted for shortand
immediate-term incidental oral exposurearethehuman casereports of
Franzblau and Lilis and Mizuta et al.

The LOAEL value of 0.05 milligams per kilogam per dayrom
Mizuta, et al., was selected based on observations of facial edema,
gastrointestina symptoms, peipheral neuropahy, and skin lesions
observed in a poisoninigicident involvingthe presence of arsenic
contained in sogauce.This studyinvolved clinical synptoms
reported in 220 persons out of 417 personpased with an agrang
of 15to 69 ears.

The duraton of exposure waswo to three weeks.The arsend
content was estimated at 0.1 miltegmns per mill, and the estimated
consumption wa three milligrams pe day. Theestimated exposure
was, thus, 0.05 milligams per kilogam per dayand was considered
the LOAEL for this study

Inthemajority of thepatients, thesymptoms @peared within

two daysof ingestion and then declined, even with continued
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exposure.There was evdence of mnor gastrointestinal bleeding.
There was also abnormalities in the electrocardangs. These
changes were notevidence on reeamination after recoveryfrom the
clinical symptoms.

An abnormal patella reflewas evident in geater than 50
percent of the caseslhis effect did not return to normal durinigpe
course of investigtion.

Supportingdata are from the case report afafrzblau and Uis
who reported two cases of subdironicarsenic intoxication resulting
from ingestion of contaminated well water over a two-month period.
Acute gastrointestinal sjnptoms, central and peripheral neuropathy
bone marrow suppression, hepatic tobty and mild mucous
membrane and cutaneous chaagvere presentedCalculated dose
was from 0.03 to 0.08 milligams per kilogam per day

These two case reports are feltto be appropriate for both short
and intermediate-term incidental oral endpoints for the following
reasons:

Thesymptoms r@orted in theMizutastudy gastrointestina
disorders, neuropathwynd liver toxcity, occurred after two to three
weeks of eposure, makinghis endpoint appropriate for the short

term, 1to 30 day, exposure period.This studyalso examined
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1 toxicity bythe relevant route of ggosure.
2 Similar synptoms wee obseved in theFranzblau studyand are
3 appropriate for the intermediate term endpoint as twweye observed
4 to occur after longr-term, two-month eposure within the dose raeg
5 reported byMizuta, et al.
6 This slide shows arsenic toxity endpoints published blyoth
h 7 ATSDR and U.S. ERregion 8, and are shown for comparison.
E 8 These endpoint selections are consistent with the proposed
E 9 value by theOffice of Pesticide Progams with respect to thedose
: 10 levelsatwhich adverse dects are observed fromhortand
g 11 intermediate-term exposuresto arsenicin humans. U.S. EFA region 8
a 12 recommended use of an NOABalue as 0.015 milligams per
(T 13 kilogram per dayfrom a studyby Mizuta, et al., for acute and
> 14 subchronic referenced dose values with an uncertdfiadyor of 1.
E 15 Alternately the LOAEL value of 0.05 milligams per kilogam
u 16 per dayand an uncertaintfactor of 3 0 for ekxrapolation from the
u 17 LOAEL tothe NOAELcould be selected.
q 18 ATSDR has published an acute provisional MRdlue of 0.005
E 19 milligrams per kilogam per daypased upon the data of Mizuta, et al.,
I.I.I 20 and an uncertaintfactor of 10 for exrapolation of the OAEL to the
(f)] 21 NOAEL.
=
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1 You will seelater in apresentation byDr. Bob Benson thathe

2 arsenic databaseon short-tem and immediate-term exposuresis

3 consistent as a whole with the choice of the proposed endpoititeby

4 Office of Pesticide Progams.

5 There are diferences nad in the magnitude of he uncerainty

6 factor applied to the endpoint, and we will be askihg panel
h 7 members for advice on the basis for and choice of the appropriate
E 8 endpoint and uncertaintiactor in this case.
E 9 With respect to theuncertainty factor, from OPR an uncertainty
: 10 factor of 100 is proposed to be used in conjunction with the selected
g 11 endpoint.This value consists of a 10X factor for intra-species
a 12 variation and a 10X factor for the severiythe toxc signs observed
m 13 atthe LOAEL.
> 14 Historically, onlya factor of 3 is applied when &napolating
E 15 from the LOAEL to the NOAEL and a 10X intra-species factor is not
u 16 typically applied when adversefefcts are based on human data.
u 17 However, theHIARC committee recommended a10X factor for
q 18 extrapolation based not onlypon the lack of NOAEILnN this study
E 19 but also upon concern over the sevenfithe efects observed,
I.I.I 20 includinggastric bleedingabnormal electrocardiagms and
m 21 neurologic effects and theirreversibility of neurologic effects in some
=
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individuals.

It was al so noted from the data on toxicity of arsenic that
effects seen afdr longer-termexposure are dierentfromthose seen
after a short-term gxosure, and that the uncertaingctor should
take into the account thefefcts that are evident immediatedyter
exposure as wélas efects thatappear éter, such as skilesions and
neurotoxicity, but whid still occur within ashort-tem timeframe.

With regard to the 10X factor for intra-species variation, this
factor wasrecommended based on the stodyne ethnic goup,
composa mainly of adults, and thelack of datain this casereport on
potentiallysusceptible individuals such as persons with chronic
illness.

Lacking studies by the dermal route with which to select
endpoints for short-term and intermediate-term dermalosure
scenarios and consistent with OP®dance, the endpoint and
uncertinty factor selkected for these scenaos was aso the LOAEL
value of 0.05 milligams per kilogam per dayand uncertaintyactor
of 100 based, aamn, upon the human case studies odirzblau and
Mizuta as described above for short-term and intermediate-term
incidental oral eposures.

The dermal absorption factor of 6.4 percent for arsenic would
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be used to correct for calculated dermal doses from the oral endpoint.

The nex slide just showsqgu the summarpf endpoint and the
studyselected for inorganic arsenc.

| would behappyto take questions d this time or I can move
on ahead into thechromium.

DR. ROBERTS: We have, apparentlyseveral questions on the
arsent, SO let's go ahead wih that.

Dr. Mushak, Dr Steinbeg, Dr. Styblo.

DR. MUSHAK: One quick caveat and two quick questions.

If youlook atthe NAS reports on arsenic, especialhly
prepublication copyfthe 2001 update, ifou read that material
carefuly, theyare notsayingthatkids are notmore suscepble than
adults. Whattheyare sayngiskids are perhaps suscebpite on the
basis of dose, but since the lifetime cancepesure endpointis the
one wefe lookingat, it probablydoesnt make anyifference.

| dont know that anwhere in those reports does the academy
say -- or its mmmittee say that kids wouldnt bemoresuseptible
under less than chronic conditions, and Rosnett can jump in later
and comment on that.

| notice that pur database doednhclude the Morinag (ph),

Japan, powdered formula milk epidemid.his was a horrendous
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epidemic back in theé0s. There were over 10,000 kids who were
poisoned.A number of them died.

When we were puttingogether the 1984 ERdocument on the
healh effects, we drew attention to the factthatkids are suscephle
for CNS efects based on those studieAnd if I'm not mistaken, we
had those translated at the old N\C(ph), and yu maywant to gt
those.

| dont know that that providesou a verygood LOAEL because
| think the studies were principallpokingat hospitaliations and
severeinjury. But you may want to seeif you get abetter biteat the
NOAEL that waythan versus the adults.

The second quick question is, arewassumindhat the
intra-species of ten-fold will capturekids versus aults or kids plus
adults at various -- with risk factors?

DR. McMAHON: Yes. With respectto gur second question,
thel0X for theintra-speciesis typically assumel to cover, in this
situation, the variabilitwithin the human population.

DR. MUSHAK: Yeah, but pyu can doittwo wag. You can
look at a developmental diérence or arisk factor presence
difference -- Imean, health status, not developmental status.

DR. ROBERTS: Dr. Steinbeg. Then Ihave Dr Chou,
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Dr. Styblo and Dr Bates.

DR. STENBERG: J.J. Steinbeg. One quick comment about
the neurotoxcology in animal studies After havinggone throudp the
two telephone books of information that we have till unsure to
be abkto make the statementor reafirm the statementthatthere is
no neurotoxcology or neuropathologinjury to the brain or nervous
tissuein animals.

| think it's a verydifficult and arcane spealty. There are noa
lot of experts. And I think you have to reallyook at that data very
carefully. And I suspectthat, ifgurelooked atthat data with
agreed-upon parameterspy maybe surprised at whatoy have.

| do want tounderscore what DMushak said in that an
uncertainty factor of children, paticularly asit relates to the
paradign of nervous tissue and nervous tissue developmettink as
somethingthat, a@in, requires some discussion and should be
entertained.

And, of course, supportinthat is simplythe variation and
methyation amongt human populations can vaby 1,000-fold. And
you can, therefore, have populations that rhaymore at risk.
Converselyyou could also have populations that are at far lower

risks. So, a@in, there is some various populations that one has to
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consider And, of course, we do have to take thatmxmoment to
think about children.

DR. ROBERTS: Beforewetake any more questions, let me just
remind the panel wl'have plentyof opportunityto provide the
agencywith input on this particular issud.believe itis the first
guestion that we are posed.

So if we could malge mostlyfocus our questions on issues of
clarification, at least at this pointin ouragda.

Dr. Chou, Ibelieve you were nexk.

DR. CHOU: I'm not sure that this is a clarification or ndt.
wonder if you ever considered interaction of arsenic with other trace
elements such aszc and copper?

DR. McMAHON: I'm aware of one paper that studied the
interactions in vitro, but Im not familiar with all the details right
now. | looked atita couple of times andld understand there was
someinteraction of arsenic with othe metals.

DR. CHOU: Like zinc would exaggerate coppes toxicity -- I'm
sorry-- arsenic would eaggerate coppes toxicity. And arsenic also
exaggerated anc deficiencyproblems.

DR. ROBERTS: Dr. Styblo, do you have a question?

DR. STYBLO: | would definitelyagree with what DrChou
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1 said aboutinteraction of metal3.hereis a lot of literature on
2 interactions of arsenic and copper which we consider for the purpose
3 of this discussion on tax, but it mayappear -- its not exactly
4 non-toxic when combined with other metals.
5 | would like to make another poin¥ou said -- and we heard it
6 here before -- the focus of this session is igaoric arsenic.Don't you
h 7 think we should, at least for the sake of the discussiopaex this
E 8 focus on oganic arsenicals that could be produced in the course of
E 9 metabolism of inoganic arsenic leachinfrom the wood by
: 10 microorganisms, fung, bactria, algae. Because even CA-treated
g 11 wood is colonied bythese microoganisms. So is soil.
a 12 And asyou mentioned, theeis alegitimate concern among
(T 13 scientists now about what is agtlycomparative tokcity of arsenic
> 14 speces. And there are peom in thisauditoriumthatwould agee
E 15 with methat thestaement that inorganic arsenic is moretoxic than
u 16 methylated arsengals isnottrue anynore.
u 17 We have data in vivo that shows that, actuathyvalent
q 18 methylated arsengals are of concernniterms of toxicity, DNA
E 19 reactivity. So Iwould definitelysuggest let's look a little bit wider
I.I.I 20 and consider also presence and bidogffects of possible products
m 21 of methyation of inolganic arsenic bynicroomanisms.
=
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1 DR. McMAHON: Yes, thatsa verygood comment.l
2 apprecate that.
3 Infact, from mypoint of view and our point of view of looking
4 atrisk, espeally withrespecto children -- Imean, he conment
5 regardingthedifferencesin methylation ability is certainly relevant.
6 The exposure ssue b inorganic or oganic -- certainly apprecate any
h 7 input on that since,enerallyspeaking- and Im not familiar with all
E 8 of them -- you know the inoganic forms tended to be more toxthan
E 9 organic.
: 10 Butinrelation to yur commentregrdingwhat happens now
g 11 with respect to methwation, Ithink it could be an exanded picturel
a 12 just would appreciate the input of the data and the concepts behind
(T 13 that so that we could reliablyddress that questioiBut | agree with
> 14 you.
: 15 DR. ROBERTS: Dr. Bates, did yu have anylarifications yu
(@) 16 would like?
u 17 DR. BATES: Yes. I'm always slightly wary of the application
q 18 of uncertainty factors on theway that toxicologists do to
E 19 epidemiological data, thereason beang that oneof themagor
I.I.I 20 differences beteen bxicology and epdemiology studies is the
m 21 uncertainty of theexposurein epidemiology.
=
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1 And I was wonderingvhether anyactor isincorporated to take
2 thatinto accountHavinglooked at the Mimta paperl noticed that
3 there's actually very little information on theexposure how they
4 actually arrived at their estimate. And onecould argue that some
5 factor might beincorporated in theoverall uncertainly factor to t&ke
6 into account this eposure.The difference, of course, is thatin
h 7 toxicology studies, yu usuallyknow exactlywhat animals are being
E 8 exposed b.
E 9 DR. McMAHON: That'scorrect. Again, thatis anissue that we
: 10 hope to have a discussion on with the panel membBexause, asou
g 11 can see, there are variousfdfences by- you know reported with
a 12 uncertainty factors regarding similar data sets.
(T 13 DR. ROBERTS: Dr. Hopenhawn-Rich, then DrGinsbenq.
> 14 DR. HOPENHAYN-RICH: Expandingalittle bit on wha
E 15 Dr. Mushak brougt up, ljust wondered if, in the selection of the
u 16 Mizuta study you had considered other studies that are published on
u 17 acuteintoxication or shortterm effects and wheher there was
q 18 rationale for sdecting this and/or if theeffects were compared with
E 19 other studies and the levels ofpxsure?Thatsone comment or
I.I.I 20 qguestion.
m 21 The other oneis, with regardsto what Dr. Styblo said on the
=




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

10

11

12

13

14

15

16

17

18

19

20

21

76

issue now of whdter it's the inorganic or the methylated speceés that
are more or less tag. That would be also vergelevant in terms of,
if the sudythatyou cited in Argentina of placentl transfer was dl
methyated, whetheryou know you were implicating level of
toxicity or not, or less, or none.

DR. McMAHON: That'strue. My understandingvas that the
moredatain that area, thebetter with regards to themethylation
differences, especially children and even in,ou know preghant
women.

And with regard to your comment on the database&now that
when you see DrBensons presentation, there is, aign, a lager set of
data. | cant remember exactly why we picked the Mizuta study, other
than the reasonssitated in mypresentationl think a lot of the
studiesdo show éfects tha fit within our short-tem timeframeand
that consist of simila types of €fects. So, indeed, thediscussion of
that could beexpanded from wha | had already written to indude
those other studies.

DR. ROBERTS: Dr. Ginsberg?

DR. GINSBERG: That seguesinto my comment perfectly. |
think that there is a lot of support from theatlent review that

Dr. Benson did in conjunction with whatoy just presented.
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The one thinghat Iwould think would be helpful for the panel
would be to have some sortirnd those studies based upon children’
exposure and childres'dose response within those.

For example, inthe Chilean daa by the Zaldivar (ph), etal.,
group, theyshow some lethalities in children in the .05 to .09 rang
whichis -- you could see ourQAEL. Those are adult studies that we
have gt up there, pu know .05. But those werert'lethalityeffects;
theywere other effects. So that would sugest children midnt be more
sensitive.

But then thereis a NOAEthat'sin Dr. Bensons paper thag
also based upon children thatiot that far from rang.

Soitwould bereally niceto seethevariability this children's
dataand how nuch confidence we havehatchildren are redly
covered bythat and bythat safetyfactor -- it might be nice to have
that segegated out.Of course, yu know, were here now reviewing
what we have in front of usBut that would be agod thingto sort of
sort out.

DR. ROBERTS: Any other clarifications from the panel on the
presentation on arsenic?

If not, Iknow you are readyo go into a discussion on

chromium, but let me sugest that we take about a 15-minute break at
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this point. And let's resume the chromium discussion in 15 minutes,
ata quarer to 11:00.

(A recess wastaken.)

DR. McMAHON: So now wete goingto move on to chromium
a bit. Chromium is also a naturallkyccurringelement found in
animals, plants, rocks and soil, and in volcanic dust aastgs.
Although chromium can occur in severaliabation states, for the
purposes of this presentation, Wdbcus on the +3 and +6 odation
states, as these are the most clogelgnted to the haards surrounding
exposure to chromium in CCA-treated wood.

In humans and animals, Chromium 3 is aessetial nutrient that
plays arolein gucose, fat and protein metabolisBy contrast,
Chromium 6 raely occurs naurally and is assodated with signific ant
toxic effects in humans and egerimental animals.

Theadministration of Chromium 6 is bromic acid bytheoral,
dermal and inhalation routes toparimental animals has resulted in
signific ant acute toxicity is measured by lethality.

Studiesreviewed by EPA show theoral LD50 in ratsis 52
milligrams pe kilogram. A dermal LD50 is 57 milliggams pe
kilogram, and inhalation C50 is .217 milligams per liter

Human reports of death after iagtion of chromium show
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lethality at lower doselevels.

Chromium 6 is &so asignificant eye and skin irritant and
severe allergic reactions mnsistingof redness and swdling of the
skin have also been noted inpxsed animals and humans. Case
reports of humans who havententionally or accdentally ingested
chromium have also shown severe respirateffects.

In contrast to theacute toxicity of Chromium 6, theacute
toxicity datafor Chromium 3 show Ies seere acute toxicity with ord
LD50 valuesinrats reported in the rangf 183 to 200 milligams per
kilogram or up 2,365 milligams per kilogam. There are no reports of
lethality in experimental animals after acute inhalation or acute
dermal exposureto Chromium 3.However, skin irritation and
sensitization have also been obseved from exposureto Chromium 3.

Subchronic tokcity studies in eperimental animals have
demonstated henatologic and hepat effects fromrepeaed oral
exposure b Chromium 6 which includes decreases mean
corpuscuér volume and nean corpuscudr hemoglobin, accunulation
of hepatic lipids and hepatic tgyplasmic vacuolation.

Repeated inhalation gnosure to chromium mists and dusts has
resulted in reports of nasal tissue damagcludingperforated and

ulcerated septum, nosebleed and inflamed muc&s@.osure to
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1 vapors b chromum saltshas aso been suspeetl as a cause duha,

2 coughingwheezng and other respiratorgistress.

3 These signs have only been reported in occupational settings

4 and theeareno daaon potetial toxicity from residential inhalation

5 exposures.

6 Adverse developmental E6cts have been observed in
h 7 experimental studieswith Chromium 6 in thesdentific literature
E 8 usingrats and mice, includinthe absence of uterine implantation,
E 9 increasesin pre-implantation and post-implatation losses,
: 10 dose-dependentreductions in total bodgight crown-rump lenth,
g 11 and reduced ossification of several bonékawever, in a guideline
a 12 rabbit development studysubmitted to and reviewed by OPR no
(T 13 significant developmental toxicity was obseved.
> 14 Reproductive tokcity studies in mice conducted hlge National
E 15 Toxicology Progam showed sligt reduction in mean bodweight,
u 16 slightdecreasesnimean corpuscudr volume and nean corpuscur
u 17 hemodobin, and cyoplasmic vacuoliation of the hepatodg.
q 18 Despitethewealth of animal studieson thedevelopment and
E 19 reproductive toxcity of Chromium 6, there are few human data with
I.I.I 20 which to m&e any reliable conclusion regarding suseptibility of the
m 21 developingfetus, infants or children to the toxeffects of
=
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Chromium 6.Theevidence available suggests simila toxic effects in
adults and children from ingestion of Chromium 6.

Hexavalent chromium, asqu have heard, is known to be
carcinogenic in humans byhe inhalation route of gposure, but byhe
oral route, there is no convincireyidence for the carcin@gicity of
Chromium 6. By contrast, there isno evidence for caraiogenicity
Chromium 3 byeither the oral or inhalation route.

Hexavalent chromium can bereduced to thetrivalent form in
theepithelial lining fluid of thelungs aswell asbythegastricjuice of
the sbmach.

Once absorbed, chromium compounds are distributed to all
organs of the bodwithout anypreferential distributionHowever,
exposure b higher levels of chromum, such as can occunithe
chrome platingndustryand chrome refininglants mayesultin
accunulation of chromum intissues.

If hexavalent chromium is @sorbdl, it can readily enter red
blood cells throup facilitated difusion where it will be reduced to
the trivalent form bylutathione.Curingreduction to the trivalent
form, chromium may interact with cellular macromolecules, induding
DNA, or maybe slowlyreleased from the cell.

It has been hyothesizd that the carcinognesis of heavalent
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chromium mayinvolve formation of oxdative DNA lesions during
intracellular reduction.

As for inorganic arsenic, incidental oral ¢osure and dermal
exposure of children to chromium is pgcted based upon the same
exposures mentioned for inganic arsenic.

The endpoint selected for short and intermediate-term
incidental oral eposure is taken from the developmental itoixy
studyin the rabbit conducted biyl and submitted to and reviewed by
the agency

For both the short and intermediate-term incidental oral
exposure scenarios, the NOABAalue of 0.05 milligams per kilogam
per daywas seécted based onnicreasedncidence of naternal
mortalityand decreased bodyeight again at the IOAEL milligrams
of 2.0 milligrams per kilogam per day

This studyand endpointis feltto be appropriate for both short
and intermediate-term incidental oral exposuresintha itis a
well-conducted, multi-dose studtoxic effects occur after a
short-term dosingand supportinglata from the literature show
similar effect levels after longer-term exposures at similar doseless.

A report byZhangand Li in 1987 detailed the tax effects

observedin 155 human subjectspemsed longterm to chromium in
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drinkingwater at aconcentration of goproximately 20 milligrams pe
liter or 0.6 milligrams per kilogam per day These effects included
mouth sours, diarrhea, stomach ache, iredigon, vomitingand
elevated white cell count.

Thus, the choice of the NOAEYalue of 0.5 milligams per
kilogram per day from thedevelopmental toxicity studyis protective
of the gastrointestinal effects sugyested in humans ata sightly higher
dose and is also protective of the non-lethdeef observed in humans
based on amoresevere effect obseved in animals, mortdity.

With respect to the dermal posure, the 1998 EPIRIS
document on Chromium 6 stiges that chromium is oneof themost
common contact sensitizers in males in industrialized countries and is
assocated with occupatonalexposuresd numerous naterials and
processes.

In addition, itis stated further that dermalposure to
chromium ha been demonstrded to produ@irritant and dlergic
contact dermatitis. Therelative potency of this dfect appears to
differ betveen he 6 and 3 speeis of chronium check.

Bagden (ph) in 1991 collected skin pgrsensitivitydata for
trivalent chromium compounds in human subjects and concluded that

the threshold level for evokinlgypersensitivityreactions from
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1 trivalent chromium compounds is apprioxately50-fold higher than
2 for hexavalent chromium compoundsNonetheless, itis apparent that
3 both forms of chromium cause pgrsensitivityreactions in humans.
4 Based on these data, theHIARC committeerecommended tha
5 theskin irritation and skin dlergenicity effects aetheprimary
6 concern for Chromium 6 througthe dermal eposure route, and that
h 7 no endpoint would be selected for dermal risk assessment.
E 8 We will be asking thepanel to comment on theissueof dermal
E 9 effects as a possible basis for assessment of dermal risk from
: 10 residential eposure.
g 11 And thelast slidewill, again, just show pu thesummay of the
a 12 endpoints selected for the incidental, short and intermediate-term oral
(T 13 and the dermal gxosure.
> 14 And tha is theconclusion of mychromium presentation.
= . :
: 15 Again, I'll be happyto take anyquestions.
u 16 DR. ROBERTS: Thank you, Dr. McMahon.
u 17 The panel will gt the opportunityto give the agncyfeedback
q 18 on this aspectin questionsbhelieve, 4, 5 and 6 when we discuss
E 19 those.
I.I.I 20 Right now, thoudh, are there anglarifications we would like
m 21 from the agencyon this?
=
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Seeingnone, then we can proceed on to the ingpnesentation,
which is on bioaailability, which is going to bediscussal by
Dr. Chen.

DR. CHEN: Mr. Chairman, honorable panel members, ladies
and gentlemen, mynameis Jonathan Chen and I'm atoxicologist with
theantimicrobials division.

Inthefollowing section we're going to present issues related to
therelative bioavailability of thechemicals of concern in this risk
assessment.

Before we discussthistopic, | would like to make sure some of
the terms we are ugig are ckarly defined. First, absolte
bioavailability, ABA, is aratio of the amount of chemical absorbed
compared to the amount of chemical esged.

For example, if 100 microgams of chemical X dissolved in
drinkingwater wereingested and atotal of 90 micrograms enters the
body, the ABA will be 90 percent.

Relative bioavailability, RBA, is theratio of theabsolute
bioavailability of sometest maerial compared to theabsolute
bioavailability of thereference material.

For example, if the ABA of the chemcal X dissolved in

drinkingwater is 90 percent and the ABf X contained in the soil is



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

10

11

12

13

14

15

16

17

18

19

20

21

86

30 pecent, thentheRBA, therelative bioavailability of thechemical
Xin soil versus water would be 33 percent.

Therefore, if we areging to talk about relative bioavailability
(soil versus wder), it will be thepercentage of thechemicals of
concern, foreample, inoganic arsenic absorbed into the bodfa
soil dosed anmal compared b thatof an anmal recevinga single
dose of arsenic in aqueous solution.

Now, why does therelative bioavailability (soil versus wder)
need to be discussedPhe reason is that all the tooity endpoints
selected inthe hazard assessmntare based orhe chemcals of
concernin aqueous phase.

To adjustthe exposure of he chemcalin soil, the RBA (soll
versus wader) is required to ddine thechemical bioavailability in soil
relative to water.

Therefore, four different RBA (soil versus water) need to be
discussed in this SAPThe arsenic RB (soil versus water) throug
oral route; arsenic RB (soil versus water) throdgdermal route;
chromium RBA (soil versus water) througoral route; and chromium
RBA (soil versus water) throdgdermal route.

Now, we are going to focus on the arsenic relative

bioavailability soil versus wder through ord routefirst.



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

10

11

12

13

14

15

16

17

18

19

20

21

87

There are manpublished and/or unpublished studies that have
been done on this issu®ased on these studies, we learn that there
are many factors that may affectthe arsent¢ RBA (soil versus wadr)
through oral route.

For example, the animal modelused n the study, the biomarker
used in the studyfor example, where there is arsenic in the blood as
thebiomaker or arsenic in theurinecollected over aperiod of timeas
abiomaker, this may affect thereported results;

The soil type, whether is a sandyype of soil or a clayype of
soil;

The dosingechniques, whether animal isangaged or fed with
capsules;

The arsene concentation in the soi;

The individual animal diferences, and some other factors all
may affectthe RBA measure.

The animal models which have been used to study these issues
include rats, rabbits, deg juvenile swine, and two diérent kinds of
monkeys.

A summay of someof theliteraturereports of asenic relative
bioavailability (soil versus wader) is presented in this tale.

Inthis table, we can tell different types of soil hare been
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studied, the RB ranging from around 8 percentto around 78 percent
have beenreported.

Roberts used male cebus apella monkieystudythe arsenic
RBA in thesoil from different wastesites in Horida, onefrom an
electrical substation, one from a CCA treatment site, one from a
pesticide application site, and onefrom acattle dip vat site.

Difference in bioavailabilityangng from around 1 percent to
around 25 percent for these soil samples were reported.

Inthe in vitro studypy Williams, et al., in 1998, when soil
containingarsenc are ncubated in simulated leaching fluid closely
analogs to human sbmach and a smll intestine. Averag stomach
arsenic R of 11.2 percent were reported.he goss RBA increased
toaround 18.9 percent followintganslocation throuly a simulated
smdl intestineregime.

Inaddition, there are several studies that have tried to
determine the urinaryand fecalrecoveryof arsenc.

The resutsindicate thatarsent excretion patern of cebus
apella monkeyand that of the human are vesymilar.

In humans, after a sing intravenous dose of arsenic, around
60.4 percent of the arsenic iseneted in the urine and around .7

percentis egreted in the feces, whereas in cebus apella monkey
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1 around 66.8 percentis ereted in the urine and around .6 percent
2 excreted in the feces.
3 Therefore, based on the results of Roberts, etal.,in 2001, an
4 arsenic oral relative bioavailability (soil versus wder) of 25 pecent
5 was recommended bQPP
6 Thereasons ae, first, itis usingappropriade animal modd --
h 7 cebus apella monkeywere used in this study
E 8 Second, appropriate soil samples.
E 9 Third, supported byther in vivo and in vitro studies.
: 10 Now, let us take a look at arsenic RRsoil versus water)
g 11 through dermal route.
a 12 As mentioned in DrTim McMahons presentation, \8bter,
(T 13 etal.,in 1993, studied the dermal absorption of arsenic from water
> 14 and soil of rnesus monkeynthis study Wester studied the dermal
E 15 absorption of asenic with water or soil aamediain two different
u 16 doses.Let us compare the low doseaup.
u 17 We can tell that dermal absorption of arsenic from water is not
q 18 statistically different from theabsorption from soil.Note: Thelarge
E 19 standard deviation in bothrgups.
I.I.I 20 Therefore, an arsenic dermal REsoil versus water) of 100
m 21 percent was proposed PP
=
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Inother words, via dermal gosure, the magtude of
absorption of arsenic is equal whether the arsenic is in water orin
soil.

Next slide.

We are going to talk about relative bioavailabilitfsoil versus
water) for chromium -- wek talkingabout both Chromium 3 and
Chromium 6 -- through either oralor dermal route becausehtere isno
studyregardingtherelative bioavailability of chromium in soil whe
compared with in water througeither oral or dermal ggosure route
and itis known that either dermal or oral absolute bioavailabdity
chromium is vey low.

Therefore, OPP is proposiregRBA value for both soil versus
water of 100 percent for both oral and dermapegure routes for both
Chromium 3 ad Chromium 6.

Inother words, via either oral or dermalpmosure routes, the
magnitude of absorption of diromium is equa whether thechromium
is in water or in soil.

Insummay, all the OPP reommended RBA (soil versus wder)
aresummaized in this slide Thank you.

I'll be happyto address anguestion.

DR. ROBERTS: Dr. Mushak, would pu like to begn?
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1 DR. MUSHAK: Just a quick clarification on criteria for animal

2 modds and comparability across modés for upt&ke of arsenic.

3 Isit the caselhatyou are assummg thatthere isno

4 developmental diference in arsenic uptake, kids versus adults,

5 therefore, dont'worryabout developmental diérences in stags or

6 agesor stagesfor theappropriae animal modd?
h 7 The reason thegungpigis popular with regon 8 and regon 10
E 8 and oherregons isthat, inthe case oféad atleast it seens todo a
E 9 prettygood job of predictingvhat the case is with humanand it
: 10 also compares pretty well with thein vitro studies of Drexler, Ruby,
g 11 etcetera.
a 12 So could yu commend on whether development comes in the
(T 13 picture or not.
> 14 DR. CHEN: Well, actually, at this momaet, if you notice, the
E 15 reported RB\ value for arsenic througoral exposure route -- andou
u 16 will noticethat thereported daavariesalot.
u 17 And the juvenile swine is a vergood model for lead and,
q 18 besides that, juvenile swine, we think about it because digtattern
E 19 is similar to humans.
I.I.I 20 Well, at this moment, we are not excluding the other animal
m 21 model beingused.The reason that we presentit here is thatthe cebus
=
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1 apella monkeybased on the result we have, shows @&'gpod model,

2 but we are not sapgother models are bad.

3 At this moment, we didn'reallythink about whether people

4 with different ag@s need to be thoing about.I think this would be a

5 verygood question for the panel to discuss about.

6 DR. ROBERTS: Dr. Hopenhawn-Rich, then DrGordon, then
h 7 Dr. Kosnett.
E 8 DR. HOPENHAY N-RICH: I'm not atoxicologist, so some of
E 9 these questions mig have an easgnswer or malye not.
: 10 | had two questionsOne is with respectto the urinargcovery
g 11 of arsenic after the intravenous dose, compatiogans and the
a 12 different kinds of monkes; Was there a similar comparison done or
(T 13 could a similar comparison be done for esged rather than
> 14 intravenous dose and whether -- myestion is whether that would be
E 15 more relevant? know that Bichet and his goup did several studies
u 16 related to sintp dose and doses over a few day arsenic.l dont
u 17 know if a similar studyhas been done with the cebus apella monkey
q 18 not. That'sone question.
E 19 And the other oneis the conclusion that the water and soil
I.I.I 20 dermal -- the BA for arsenic dermal (soil and water) is prethych
m 21 the same based on thisedter studythat we just gt a copyof, so
=
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1 we'll have a chance to review it, hopefullyodayin more depth.

2 The fact -- Ithink you mentioned that there was no sifjcant

3 difference between thegups. At the same time,qu said the

4 confidence intervals were lge, and Iwould add the numbers of

5 animalsin eachmpup were verysmall, so the fact that theyere not

6 statistically significant is clearly afunction of tha, and whether there
h 7 isreallyno difference would depend how Igg your sample sieis.
E 8 DR. ROBERTS: Would you like me to answer one of those
E 9 questions?
: 10 DR. CHEN: I think you would be the better person.
g 11 DR. ROBERTS: Toanswer ypur question about a comparison
a 12 with ingestion in humans, data are available for that comparison.
(T 13 Theywerent presented byhe agncy, but we have those data.
> 14 And | have had some requests for information from this study
E 15 because, athk agencypointed out-- thisstudyatthispoint has been
u 16 written up.It'sbeen submitted for peer-reviewed publication, but that
u 17 process isri'‘completed gt. It was presented at the annual meetoig
q 18 the Society of Toxicology, and he agencyisrelying on the
E 19 presentation of data theré have the panels from that presentation,
I.I.I 20 the slides from that presentation, andaln distribute those to the
m 21 panel and put thd on thepublicdocket if that will help thepanel take
=
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1 a look at this studyAnd also Ican answer angpnethodologcal
2 guestions regrding that studywhich Ithink might be helpful.
3 Then also as an aside, the other study that was mentioned by the
4 agencyfor the dermal absorpton was he Wester papeyrand Ihappen
5 to have -- happened to brirgcopyof that with me, so have made a
6 copyofthat and thatis beindistributed if you would like to take a
h 7 look at that one as well.
E 8 | had Dt Gordon, DrKosnett and then DIGinsbenq.
E 9 DR. GORDON:Giventhe uncertaintgnd maype controversyn
: 10 understandinghe chemistryfthe CCA in the wood and what nhy
g 11 be there in the dislodzable or worn wood particles, have amfythe
a 12 absorption studies, dermal or oral, used soil from contaminated sites
(T 13 at a plaground, not a CCA-treated plant soil, but the actual stiuét
> 14 we're concerned wh?
: 15 DR. CHEN: You mean use soil inthe CCA-treated site?
u 16 DR. GORDON:Soil from a plaground structure, which migt
u 17 be verydifferentthan the soi contaminated with arsenc and
q 18 chromium & aCCA treatment plant site, given theuncertainties and
E 19 thechemistryofitall. Have any studiesusel that kind of soil?
Ll 20 DR. CHEN: Well, at this moment weare focused on thesoil,
m 21 and from myunderstandingthere is no real -- current use of CCA
=
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directly. No study

DR. ROBERTS: Dr. Kosnett?

DR. KOSNETT Dr. Chen, ljust had a couple of questions.
Besides the studgf Dr. Roberts, which weé lookingforward to
finding out more about, does theamgcyhave anyther studies or data
onthe cebus apella monkewth respect to the pharmacokinetics and
themetabolism of inoganic arsenicin that species?

DR. CHEN: No. The information lhave, its just an abstract
from theSodety of Toxicology. So maybe Dr. Robets may beable to
answer the question better thadd.

DR. ROBERTS: I'm not aware of angther studies other than
ours that have used this monfyr studying arsenic.

DR. KOSNETT. Okay. And on your slide, in addition to
indicating that that -- you listed three criteria for sdecting the
relative bioavailability findings based on tha abstract. Onewas the
appropriate animal modelThe second was appropriate soil samples.
And that studymentions, on a previous slide, that there were four
different wastesites in Horida.

Did the agencyexercise sone criteria in sayingthatthese
particular soil types were moreappropriae than perhaps theother

studieswhich they also listed with --
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1 DR. CHEN: Well, the reasonhat| state thisisbecause oftte
2 opinion (ph) of histask becausehiere are so mny studies and here
3 are so manylifferent kind of soils involvedSo basicallywe
4 classfiied the differenttypes of soliinto three diferentkinds.
5 And one is soil from the miningrea.So the backgound soil is
6 alreadygoing to have hgh arsenc conent.
h 7 The second one is soil thatthe arsenic is from the
E 8 contamination pat, like thesoil usa in this study
E 9 And the third tye is house dust.
: 10 And if we go through these, then we notice that other soil types
g 11 usead in this studyit goesto thesoil typethat is moreequivalent to
a 12 how we are ging to talk about the CCA contamination of this site
(T 13 soil.
> 14 This is thereason tha wesay it's gopropridae soil type.
E 15 DR. KOSNETT Isthat based on the fact that, of the foupég
u 16 that were studied in DIRoberts'study one of them particularlwas
u 17 from aCCA treatment site?
q 18 DR. CHEN: Yes.
E 19 DR. KOSNETT. Andthatnone of the other -- that was the only
I.I.I 20 animal modd that you hal availablein theentire dataset that referred
(f)] 21 to CCA?
=
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1 DR. CHEN: If you reallythink back, all those other pe of
2 soil, they are soil, butis from thearsenic contamination from
3 differentsources,ilke pesicide applcation.
4 So linclude all those soil fyes in the considerationlhese soil
5 are not thesoil from theminingareasoil. So, to me these soil
6 samples ae moreappropriae.
h 7 DR. KOSNETT. Maybe Idontwantto belabor the point, but
E 8 you did studysoils from other sites that were not minihgt are
E 9 available on thedata set?
= 10 DR. CHEN: Yes.
g 11 DR. KOSNETT | was just -- lguess whd I'm getting at is |
a 12 just wanted to get moreinformation on whyyou sdected this one
(T 13 particular studyfor your rdative bioavailability when, in fact, thereis
> 14 averyrichdataset on othe bioavailability aswell? And aswas
E 15 mentioned, regon 8, for instance, has done studies, as hasore o0,
u 16 on theswinemodd.
u 17 DR. CHEN: Well, to me, Ithink this is verygood question.
q 18 Actually, we go through all those studiesAnd when we compare
E 19 these studies, it becomes very difficult to really kind of say which is
I.I.I 20 the most appropriate one.
m 21 And the regon 10 studyhas used juvenile swine, but the
=
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1 biomarker check thatregn 10 use is arsenic in the blood as a
2 biomarker
3 And from the information we have from other biomarkers, like
4 arsenicin the blood, i$'not so sensitive as the arsenic in the urine
5 collected over aperiod of time. It varies alot.
6 Thisisthe reason that we -- besides that,joagl0 studyis
h 7 usinga miningarea.And for that reason, we kind of mentioned that,
E 8 but we didnt use that.
E 9 The second things thatin the in vitro studyif you notice that,
: 10 the hicghest number thatisreported inthe reg 10 is about 78
g 11 percent, and in the in vitro studit's around 20 percent in the small
a 12 intestine areaSo thisis the reason we think the cebus apella monkey
(T 13 modd, theresultis moreappropridae.
> 14 And we are not exludingother studiesTo me, Ithink this is --
E 15 we openhisbecausehlisissomething thatwe realy need he panel
u 16 members to gve us advice.
u 17 DR. ROBERTS: Dr. Ginsberg?
q 18 DR. GINSBERG: Somethingl've always been curious aboutin
E 19 these studies. Children areingestingsmadl quantities of soil, 100
I.I.I 20 milligrams aday. Inthese studies, arethey tryingto simulae that
m 21 type of soil amountging down or are we talkingbout hidger
=
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amounts sogu can gt sensitive amountsin urine, et cetera?
Maybe -- linvite Steve Roberts and D€Ehen to comment on the
methodoloy. How much soil isinvolved in these in puttimgto
these animals?

DR. ROBERTS: No, wecan't measurebioavailability on the
kinds of soils that we tyicallytalk about when we are talkirgoout,
you know, 100 milligrams, 200 milligams per dayn a child. The
problem just has to do with amalytical sensitivity.

Becauselte probemisyou have b -- we have ® work with
arsent soil sanples thatare nareasonald concentation rang, and
we have to provide them with a arsenic dose thlitgh enoud that
we can measurewith somereliability. Frankly, what wewind up is
givingdoses that are probabhyuch lager than an individual would
getona--

DR. GINSBERG: Soareweonagram level?

DR. ROBERTS: Yes, gram-level doses, right, to get an arsenic
dosethat you can reliably measurethebioavailability. Gram doses of
soil, not gam doses of arsenic.

Dr. Mushak?

DR. MUSHAK: Two quick follow-ups from comments dyrs.

Kosnett and Ginsber
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Oneis tha assoils age with thecontaminants, then the
principal determinant of what thearsenicis going to behave like is
going to bethenatureof thesoil, not theincomingmedium. So |
think over time -- if were lookingat the behavior of these residues
over time, Ithink we need to be lookinghat types of soils are
involved.

And If you look at the mininglata, yu know a lot of those
soils aenot maerially different than others. So Ithink to sg that
CCA wentinto one soil, makes that a better soileuknow I dont
buythat.

The second things that kids, in fact, do -- ifqu look at hand
transfer studies, et cetera, kids ingest smdl quantities ove thecourse
of the day Studies that use a bolus basicatilyat swamp out the
mobilizing apparatus of achild's stomah, Ithink are largely
irrelevant to upt&erates. | mean, it's just an artifactual situation.

So Ithink your comment about,ou know you have to simulate
how kids ingest stuf is critical.

DR. ROBERTS: Dr. Bates. And, a@in, well have plentyof
opportunityto discuss this provide our input if there is a question
specfically addressmg this.

Dr. Bates, did yu have a clarification for DIChen?
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DR. BATES: This is slightly different to wha was just beéng

discussal. Just going back to therelative biological availability,
dermally, for soil, arsenic in soil, the fige of 100 percentis being
used based on this studgingrhesus monkeg; a fairlysmall number

Infact, if you look at the data, it seems to ne that the data is
actually compatible to avery widerange of estimates. And 100
percenthas been selcted.

So lwas wonderingdf -- has anysort of sensitivityanalysis
been done tolook to see what are the implication®if yaried this --
say, took 50 percent or 25 percent?

And lookingbroader than that,was wonderingbased on a
sensitivity analysis, wha arethemost importat of these parameters
that we should be lookingt? We could spend a lot of time lookinagt
someof thesethingsand tryingto refine thelevels, theestimates, to
get them moreprecise, maybe calling for moredata. But which are
the mostimportant of these absorption factors and so forth?

Has that sort of ercise been done?

DR. CHEN: Well, if you goto othe results from dl these
studies, you will notice that all these studies, thestandard deviation is
kind of big. So -- there are so mny factors thatcan afectit.

Thisisthe reason that OPP is proposifgpercent, but we do
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know that it varies a lotl dont know whether we can -- any
sensitivity of theresearch techniques arereally being studied, but
many researchers reporh their docunments that many factors can
affectthe resuts.

Butin therisk assessment, wedo need soméahingto ma&ethe
comparison.This is the reason this question becomes so important to
the panels. And I dont know.

DR. ROBERTS: | had a question, DIChen.

| understand the concept of usingative bioavailabilitywhen
you are measuringbsorption and risk from oral posures.But
typically when you are neasurng risk fromdermal exposure, ofén
what is useal is theabsolutebioavailability to calculate an internal
dose which is then compared with an internal version or form of a
toxicity value, which maye derived, for eample, from oral egosure
and gastrointestinal absorption, or somethihge that.

Can you explain for me or help me understand a little better the
concept of theuseof relative bioavailability for dermal absorption.

DR. CHEN: Well, atthis moment, becauseri the risk
assessment we do have twofaifent concentrationsOne is that we
dont have the dermal taxity studies or something

So we basically we kind of go through from the oral --
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1 extrapolate from the oral ggosure toxcity endpoint to the dermal
2 toxicity endpoint.At that time, the tokcity we are comparing
3 comparesthetoxicity through theora routeversus toxcity through
4 the dermal route.
5 So therelative bioavailability issue that is compared theoral
6 route to the dermal route.
h 7 But if we areusingthedermal toxicity studies, thetoxicity
E 8 endpointis directlyfrom the dermal studybut the studys usingthe
E 9 chemcalinthe agueous phasé.hen, if we are @ing to compare that
: 10 tothe dernal as a nedia, then we do need deralthe relative
g 11 bioavailabilityto make the conversion.
a 12 Thisisthe point that we are going to use.
(T 13 DR. ROBERTS: Thank you.
> 14 Any other follow-up questions on biogailability ?
-
: 15 If not, thank yu verymuch, Dt Chen.
u 16 Let's move on to our nexpresentationl believe Dr Benson is
u 17 goingto tell us about the Superfund short-term approach in assessing
q 18 risks.
E 19 Welcome, Dr. Benson.
I.I.I 20 DR. BENSON: Good morning Mr. Chairman and members of
m 21 the panel.
=
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1 | obviouslydidn't get the memo about standard backgnd in

2 my slides, so it's different from therest.

3 | am Bob Benson.|'m atoxcologistin the drinkingwvater

4 program in EFRA region 8.

5 I'm here todayo discuss some workdid for the Superfund

6 program concerninghe acute and subchronic reference values for
h 7 arsent.
E 8 You might wonder whya regonal toxicologist who works in the
E 9 drinking program got involved in this in the first place.
: 10 Well, as it turns out, mangf you probablyrealize, arsenic has
g 11 guite a geat deal of interestin regn 8. It frequentlyoccurs at
a 12 miningsites, and we have some vdeyge Superfund miningites in
(T 13 region 8, someof them larger than someof the-- in area, someof
> 14 themlarger than a few of he easérn states, acually.
E 15 So I'm going to talk about how we evaluated the acute and
u 16 subchronic data available on arsenic and derived reference values.
u 17 Inmid 1999, because of some issues that were raised at a
q 18 Superfund site in metropolitan Denyédwnolunteered to help the
E 19 Superfund progam tryto resolve some issues betweenAethd
I.I.I 20 ATSDR concernngthe possble heath effects fromexposure o
m 21 arsenic from residential soils a this sitein Denver.
=
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Duringthis sanetime, theATSDR was in theprocess of
updatingits toxicological profile on arsenic.

Sototryto resolvesomeof theseissues between thetwo
agencies, ER and ATSDR formed an interaancywork group, and the
members of the workrgpup are shown on the slide.

Becauselie two agencies have somoverlapping
responsibilities at Superfund sites, the anigl plan was to tryo
publish ajoint document that bothewgcies could supportThis
ultimately didn't happen, for reasons whid I'll mention later.

Peter Grevatt chaired the workaup. | was the primaryauthor
of the final document.

Most of the staffwork was done bynyself and Selene Chou and
David Mellard from ASDR. Dr. Chou is in the audience, so iby
have questions about thefADR involvement, we can defer those to
her.

Theothe scentists from both of thegencies participated in
various discussions and review of the documents as it was finally
beingdeveloped.

The nex slide shows lhe exernalpeerrevewers hatwere used
to review the documentWe actuallydid two rounds of peer reviegw

one an earlier draft, and then, after we had made substantial ebang
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to the document and incorporated comments, both from the first round
of peerrevewers and agncycomments, we senthe docunentback o
the peerreviewers for another round of review

The criteria thatwe used formcluding studies areilsted on this
slide. The first criterion was that the stugdpyncerned non-cancer
health effects in humans raher than in laboratory animals and tha the
publication concerned relativelpw doses.In other words, we
excluded studies that onlyeported death or other vesgrious
toxicity as the onlyendpoints in the study

The second criterion was that the stymhpvide specific
information on the duration of gposure, as we were trygto sort out
effects from acute exosure and subchronic prsure or eposure
lastingin theorder of several months to seeral years.

The third criterion was that the stugyovide a sufficient
amount of information that we could estimate the daixposure with
some reasonable dege of confidenceAnd in the document that |
prepared, welist all of theassumptions thlawe needed to maein
order to gt to an exosure in milligams per kilogam bodyweight
per day Some of the studies had more information than others on
that.

Thisslide liststhe areas of aggementand dsageenentthatwe
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had between the members of the workgp and the differences
between EPA scientists and theATSDR scdentists.

The areas of agementincluded what data we should use to
derive reference valuesthis turned out to be fairlgasyfor us to do.
We also ageed on he effectlevelsthatwere observednithe studies.

The two primary areas of ddageenentincluded whathe
NOAELswere in some of the studie&TSDR essentiallydidn't agree
with a couple of NOAEkthat lassigied to the studies.

Also, there was a ditrence of opinion about what uncertainty
factor to applyto the endpoints in the Miga study The ATSDR
wanted to use a factor of ten -- an uncertaifdgtor of ten on the
Mizuta study and ERA wanted to use onlg factor of three on the
NOAEL in that same study

And as you heard earlierOPP has proposed a @iefrent
uncertaintyfactor on the same studgnd its one of the principal
areas hatl think the agency-- OPPisaskingfor your advice on.

There was ado a dfference n the definition of exposure
durations between EPSuperfund and ASDR.

The Superfund exosure durations that we used are listed on
this slide. An acute eyosureisfrom 1to 14 daysubchronic

exposure from 15 dag/to about 7 gars, and chronic grosure, an
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exposure geater than about 7ears. And this applies to human
exposures, at leastin the durations definitions.

The nex slide shows the gxosure duration that theTASDR
uses ntheir toxicological profiles, where an acetexposure s from 1
to 14 da, an intermediate gxosure is from 15 dagyto 365 dag, and
chronic exosure, somethingreater than 365 day The waythe
ATSDR uses these definitions is that thgpesure duration appliesto
both laboratoryanimals and to humans.

The next slide shows the definitions that OPP is using where
their short-term egosure is an exosure from 1 to 30 day their
intermediate-term exposureis from 1 to 6 months.

The nex slide shows e list of adverse heah effects,
non-cancer health édcts that have been attributed to iganic
arsent. And as yu can see htere isa large variety of effects that
have been reported in theliteraturein human studies, or studiesin
humans anyay.

The mostcharaceristic lesion fromacrosshe enire daabase
are the skinlesions, usudly characerized as hperpigmentation and
hyperkerabsis. Butthe exposure orhe effects thatare observed
depend on the magtude of the eposure and its duration, to some

extent.
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What I'm going to do now is kind of walk througthe exosure
response assessment thatis summedin the paper Wrote. And |
understand that the panel has beéwveg a copyof this paper inthe
backgound document, backgund material, so'in going to go
through this rdatively quickly.

The next series of slides are a series of tables organized by
exposure durationThe first two acute exosure studies are shown
here.

Dr. McMahon discussed earlier in detail the results from the --
that were presented from the Mita study the soysauce incident, so
I'm not going to go through tha in detail. Butin general, we agree
completelywith the endpoints that he reported and ti@AEL in the
study, which is 0.05 milligams per kilogam bodyweight per day

One thingl should point outis thatin all of these studies, e’
talkingabout eposure from relativelpioavailable sources of
arsenic, soyauce, drinkingvater and fowler solutionThere are no
studies inthe daabase where adverse he¢lakffects have been
observed froman eyposure b soil, atleastas far as'm aware.

One of the thingl should mention is that in the Muta study
theauthor estimated theexposure and | actually have somequestion

as to how accurate that estimate ilshe exposure was estimated as 3
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1 milligrams pe day based on thedailly consumption of 30 millilites of
2 soysauce containin@.1 milligrams per milliliter of arsenicA small
3 error in the estimate of either one of those two input points could
4 causeafairly significant change in theestimated exposure
5 particularlysince were operatingn what appears to be a vemarrow
6 range for adverse hedh effects, partcularly the neurobgical
h 7 symptoms thaarereported in someof thestudies.
E 8 Thesamethingcould besad of theFranzblau and Lilis dose
E 9 reconstruction or exosure reconstructionlt'snot entirelyclear from
: 10 the publication when, in the course of thep@sure, the neuroldgal
g 11 symptoms deeloped. But it was dear that, at theearly exposures,
a 12 there were fairly substatial gastrointestina effects.
(T 13 The nex slide has resukfromthe use of horganic arsenc as
> 14 intravenous treatment for leukemiaput this discussion in the paper
E 15 | wrote to indicate that, in this particular styadywen thoug the
u 16 exposures werenthe sanerange as he earler soysauce and dniking
u 17 water study, there isno clear evidence of neuradgical effects in this
q 18 study However, itis afairly smdl studyand thee weresome
E 19 neurological effects preexistingin someof these patients tha
I.I.I 20 complicates the issue.And | have notseen nore recentfollow-up of
m 21 anyother case repostfromthese workersThere may be soneg, butl
=
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have not seen them.

Next slide has a series on subchronigesure from arsenic.
Some of these are case repa@itsingle case repodfromthe use of
fowler solution, which is arsenic trioge in potassium bicarbonate
solutions.It was usal historically for thetreatment of asthma, |
understand.

The results of these various studies are at leatstink, fairly
consistent, all showintpw effect levels in the ranggof an eyosure
of 0.05t0 0.06 milligams per kilogam bodyweight per day

The efects thatyou mostcommonly see acrosshisentire seres
of results is theskin lesions, soma@mes with nairological effects dso
reported, and aso gastrointestinal effects. But the mostcharaceristic
aretheskin lesions tha werereported.

The nex couple of slides have some reports opesure in
children, which is one of the areas of interest heMe specifically
tried to pull out, when we were doirtgis work, studies that had
exposure b children thatwe could clearly determine whatthe
exposure was and the duration ofposure, and tried to compare those
results with what had been observed in some of the other studies
where onlyadult populations were seen.

The second entrigere is studyn South America thatinvolved a
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studyof children, school-agd children that had been prsed for
about ten gars.A fairly large study there were 27,000 children
involved in this particular study

Again, the low efect level for the lowest observed adverse
effectlevel reported occurred in angasure of about 0.06 milligams
per kilogram bodyweight per day

The nex slide has two more studies where our emphasis here
was on eyposure to childrenThe first one is, agin, from the South
American workers -- actual|yt was the same populatiomaup,
essentiallyas the Brgano studyon the previous slideThis one is
somewhat smaller37 out of 300 children eemined who were ten
years of ag or less showedhe characeristic arsencal skin lesions.
And, aqin, the eposure was about 0.05 milligms per kilogam body
weight per day

The nex studyis from Maaimder, et al., that was published in
1998. This was a studyhat was conducted in eithemdia or
Bangadesh -- Icant remember which right now -- where, agin, the
target population that we pulled out from this ¢gr studywas the ag
group zero to 9 years old.These children had beenpased to arsenic
since birth.

There was a @dar indication of skin lesions in the -- whatthe
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workers had from the gposure goups that theyad pulled out from
the measuremntsthattheyhad made. The low effectlevel, lowest
observed adverse &fct level occurred in the ramrgof 0.0149 up to
0.0739 milliggams per kilogam bodyweight per day

The wayl looked at this studythe lower eposure, less than
0.0159, there was a vetgw incidence of skin lesions, depending
how you look at studies in another parts of the world, whether 1 out of
66 was a backmpund incidence of skin lesions or whethesitelated
to arsenic.l dontthink you canreallysay I choseto callita
no-effect level in this particular stugynd it was one of the areas
where AASDR and ER Superfund did not age.

The nex slide pulls out some gosure information, aagn, from
children in two larger studieswheretheexposurewas lifetime
exposure.

What I did for this particular paper was to focus on the reports
inthese two publications, gosure to children, agn, zero to 9 years
old becausehat'sthe only -- that'sthe wayit was reporeéd in the
study

IntheCebrian study at least theway | interpreted thedata,
there was no ewdence of sgnificantskin effects, and he exposure |

pulled out was at 0.04 milligmms per kilogam bodyweight per day
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Similarly, the Tsengstudyin Taiwan, the zero to 9gar old goup, no
significant effects in approkmately14,000 children that were
examined.Again, in both of these studies, the children had been
exposed from birth up to 9ears of ag.

The NOAELeffect level that lpulled out from this studwas
0.03 milligrams per kilogam bodyweight per day

Theway that | determined theexposurelevels was to tkeinto
account the diference in drinkingvater consumption between
children and adults, andrelied on the ER exposure factors
handbook showinghat, in that populationrgup, the consumption of
water was about 1.9 times higr than an adult based on their body
weight. Thisis exlained in the document thawirote.

So, essatially, | multiplied theexposurethat was reported for
adults in this studypy 1.9 to ¢t the estimated gxosure based on body
weight to children.Not everybodywould agee with what Idid here, |
will admit, but I'm trying to present theway | did it, anyway.

The next slide shows two studies that were used by EPA to
derive our chronicreferencedose Again, thelifetime exposureof
skin effects were observed.nthe Cebrian studythe lowest observed
adverse effectlevel -- thisisaveragd acrosshie enire exposed

group -- was 0.022 millipams per kilogam bodyweight per day



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

10

11

12

13

14

15

16

17

18

19

20

21

115

IntheTseng study, again, lifetime exposure wherethe-- at
least ERA tried to take into account gnosure from both drinking
water and food.There was a clear lowest observed advergedf
level for skin lesions in the approxately40,000 people that were
involved in this studyat an averag exposure of 0.014 milligams per
kilogram bodyweight per day And EFA assigied no observed
adverse efiect level at 0.0008 milligams per kilogam bodyweight
per day

And there were some 7,000 people that weramied in a
different population that had beenpmposed to lower amounts of
arsenc fromthe -- where he lowestobserved adverseffctlevel was
assigied.

There has been controvereyer the eposure reconstruction,
particularly for the no-efectlevel, since longbefore Ibecane
involved in arsenic, a considerable amount of debate about whether
theconcentration of thearsenic in thedrinkingwater wells,
particularly atthe lower exposures, was reconsicted accuraely.
And there are also some siidicant questions about the amount of
arsenc thatwas in the dietof these ndividuals.

The nex slides shows the conclusions onpasure response

across this entire data set that we looked at.
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1 The first one is that the gnosure at 0.05to 0.06 millrgms per
2 kilogram bodyweight per daywill cause adverse écts from either
3 acute or subchronic gposure.
4 The skin lesions are the most consisterfdynd efect, with
5 some sugestion of gastrointestinal and neurologal effects in some
6 of these sudies.
h 7 An exposure at 0.014 milligams per kilogam bodyweight per
E 8 day will causeadverseeffects, again, skin lesions, from @ironic
E 9 exposure.
: 10 The nex slide shows a couple of point3here is -- at least the
g 11 waywe looked at the data, there is no evidence tlatngchildren or
a 12 malnourished individuals are a sensitive subpopulation for non-cancer
(T 13 healh effects.
> 14 As far as Icould tell from lookingat the data setsoy see the
E 15 sameeffects in children and adults, and they occur at approximately
u 16 the same eposure levels in both children and in adults.
u 17 And whether pu are lookingat acute one or two times p&sure
q 18 or subchronic egosure up to seven to teegrs, the gect levels seem
E 19 to bein thesamerange.
I.I.I 20 A no-observed adversefefct level from subchronic gposure is
m 21 approxmately0.0149 milligams per kilogam bodyweight per day
=
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1 The next slide shows hatthere isother evdence fromother

2 studies that a no-observed adversieet level midht be as hig as

3 0.03t0 0.04 milligams per kilogam bodyweight per dayin children

4 when the exposure sten years or €ss.

5 A fairly significant uncertainty across this atire datasd, |

6 think, is whether these skin lesions are laterieefs that could appear
h 7 after ten yars of eposure without additional ggosure to arsenic.
E 8 Thereis someanecdota reports thda theskin lesions tend to
E 9 disappear or lessen with continuedpesure.And theres other
: 10 reports indiating that someof theeffects might appear later.
g 11 There has never been a studlyne where we know for sure that
a 12 children are eposed for &n years andhen you stop the exposure and
(T 13 then follow them for asignificant period of timeafter that to see
> 14 whether there isadverse dfects thatmight occur latently. There s
E 15 just nothingin theliteratureon tha as far as | can tell.
u 16 The nex slide shows how we derived our reference values based
u 17 on a no-efectlevel 0f 0.0149 and an uncertairfgctor of 1, the acute
q 18 and subchronic reference values that we have in the paperis 0.015
E 19 milligrams per kilogam bodyweight per dayand Irounded that value
I.I.I 20 up to m&eit alittle bit easier to work with for theregionad risk
m 21 assessors.
=
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An uncertainty factor for intraspecies variability is not usé in
the derivation of these reference vaks because we have a vdayge
population of people eeamined in -- across the database in these
various studies, probablyne of the lagest data sets available for
human exosure b a chemcalthat EPA deals with.

The nex slide shows a diferent-- an aternative wayof
derivingacute and subchronic pesure reference values usittge
lowest observed adversefett level in the rang of 0.05t0 0.06 and
an uncertaintyactor of 3. After rounding the acute and subchronic
reference value turns up at 0.02 miltegns per kilogam bodyweight
per day

The uncertainty factor here of 3isused for the LOAEL to
NOAEL extrapolation.And, agin, an uncertaintyactor for
intra-species variabilitys not used, a@in, because of the Ige
population examined in these various studies across the eaoifg
human eyosures.

That concludes myormal presentationl'll try to answer any
guestions thathepanel might have at this time

DR. ROBERTS: Thank you, Dr. Benson.

Before we gt to questions, let me ask the panel to please hold

anycomments, sugestions, opinions or remarks raglingthis
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1 analysis until our disaission of quetion 1 tomorrow

2 Are there anyuestions of clarification onlfor Dr. Benson?
3 Dr. Steinbeg, Dr. Chou, Dr Mushak, and then DGinsbenp.
4 (Volume lof Il concluded.)
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