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1 DR. ROBERTS:Dr. Stillwell, are you setup foryour

2 presentation?

3 Wehad oneof our panel members join us dter ourinitial

4 introductions this morningl'd like to give him the opportunity to

5 introduce hinself tothe other paneimembers andhe audence at

6 thistime. Dr. Adgate, welcome.
h 7 DR.ADGATE: I'mJohn Adgatel'm from the University of
E 8 Minnesota School of Public HealtiMy expertiseisin exposure
E 9 assessmentandrisk analysis.
: 10 DR.ROBERTS:Great.And, also, before we great started,
g 11 letme make arequeskEor folksinthe audience who have cell
a 12 phones, please turntheirringers oifle appreciate atitThank
m 13 you.
> 14 Ourfirst presentation this afternoonis from Dr. David
E 15 Stillwell. Letme turnitovertoyouandtothe Agencytolead off
u 16 our presentations this afternoon.
u 17 DR. STILLWELL: I'd liketothank everybody forinviting
q 18 me. My nameis David Stillwell, and I'm an analytical chemist a
E 19 the Connecticut Agricultural Experiment Stationin New Havén.
I.I.I 20 gotinvolvedinthe arsenic dislodged from CCA wood as aresult of
m 21 some of the otherissuesthat|I'm also studying.
=
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And the nextslide here, wood preservatives are used because
they extend the life of the woodl.hey protectitfrom harmful
organisms, and theyreduce the use of forest produBtd.any
preservaive has he potential for environmental effects sonme of
which I'veoutlined on thenext slide.

Some oftheissuesinvolving treated wood include the
translocation of the materialto soil and waer via the leaching of
the wood, of CCA fromthe wood, runoff from lumber yards,
sawdust, and physical wearing of the wood; and then, also, maybe
cleaning events such as sanding and power washiipbthose will
removesomeof thepreservative and transportitinto soil ad
potentially from thesoil into water.

The human exposure pathways includes arsenic dislodged
from surfaces, the focus of this discussioklso, there's some
exposure questions during construction and plantuptake,
particularly around raised-bed gardens.

With marine organisms, the copper and arsenic are -- the
copperisalsoatoxicelemenButforlanduses, the arsenicisthe
onelfocusedonThere's alsothe disposalissues ofthe old wood.

As farasthe disposal goes, something thateverybody agrees

onisnottoburnthewoodurningthe wood creates toxic ash as
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well astoxic fumesAnd I think that's something everybody's on
the same page on.

Onthenextslide, | show some of the studiesthat are
underway atthe Connecticut Agriculture Experiment Station.
We've done acouple of studiesonthe amountof copper chromium
arsenicinsoils,under decks, and alsounder highway noise
barriers built with tha material. We'redoing thearsenic
dislodged from wood surfaced.hat'sthe topic of this afternoon,
plantuptake of arsenic, andthen, also, coating effects.

Onthe nextslide, thetopic of my discussion this afternoon
will be my experiences with the arsenic dislodged from the
treated-wood surfaces and how those valuesrelate to other
people'swork.

There'sacontroversy which we all know aboé&ind on the
nextslide, I'mgoing to give the background of the study thatI'm
going to talk about.

| did avery extensive study on boards purchased atlumber
yards where | determined the total amounts overtime, the
variability, the weathering and coating effects, and compared that
toaverylimited playground study.

Now, the method thatl used, onthe nextslide, was similar
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tothat outlined by the Consumer Product Safety Commissionin
that | attached polyester wiping material that had ultimately been
dampenedtoone and ahalftimes its weightonto awood block,
pusheditback and forth five times acrossthe surface; tookthe
wipematerial, putitbakintothesamplecup; and digested it

using nitricacid at 60 degrees fortwo hours.

Onthe nextslide, I'm goingto showthe wipe apparatus.
There's problems with thisany time you do thBome of the
problems with using this particulartype of cloth material is that,
with older wood, you wind up with lots of hills and valleys and the
entire surface might not be wetted so you might have an effect of
surface areahtatchanges.

Andto minimize that, we putarubber padthathadbeen,
also, sealed with polypropylene ontheinside of that block
assembly.Butthatalso doesn'teliminate entirely as opposed to
some ofthe work I've done with wet sponges.

Butwith awetsponge, youdon'thave auniformforce going
back and forth.There'sbeensome otherthings where they've used
testtube brushes and vacuunBut for most purposes, | think this
wiping seemsto be the way mostpeople are going.

Whatwas asked earér was whatwere the effecs of the
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surface areaonthe wipé&ndwe wound up doing about 250 or so
square centimeters onthe wiping surface fora sampled we
convertthatto micrograms of arsenic per hundred square
centimeters.

Now, theideathere was thateventually you're going to have
asurface-areaeffectrou could visualize taking thatblock of
wood, going allthe way around the table, and then measuring that
surface areaAnd you're notgoingto pick up as much material
because you're goingto startdraggingitaround.

Onthenextslidehere, | showal someof thequdity control
things thatwe did to qualify this method.he Alphas are the
polyester wiping materialsthatare cleanroom wiping materials
that we gotthrough Fisher Scientific aswell asthe nylohese
are all cleanroom wipesthatwe purchased directly through Fisher
Scientific.

Therecovery of thisextract material whichiswhat we just
took some of the CCA powder and extracted itwith acid, putsome
onthe glass, letitdry out, and then moved the material back and
forth.

You can seetheamountthatwerecoveredversusthe amount

that we expected was closeto 100 percent had we dampenedthe
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material.And it was a little bit variable when we didn'tdampen
the material, and itwas also somewhat wipe-material dependent.
But atanyrate, we didn'tgetback whatwe expectedto getback
with what wespiked it with.

So as a starting point, we thoughtthatthe glass surfaces
would be agood starting pointforany methdfiyou can'tgetthe
stuff out of the glass, thenyou don'thave agood starting pointfor
comparison.So everybody could do some things like that and
other spiking methods matched.

Surfaces on CCA are anotherway you could do a method
developmentl subsequently found thatyou can get fairly
well-matched materials once you have your method or your close-
to-method developedAnd you cango back anduse those matched
surfacestomaybe doyour hand comparisons andthose sorts of
things.

Butuntil you have asurface and until you know that that
surface two-feetawayis pretty much the same amount of arsenic
asthe surfacerightnexttoit,thenyoureallydon'tknow what
you'rereally comparing because itcould be 50 micrograms over
here, 100 micro grams over here, and you're justfinding of the

variability within a board or a surface versus the variability of the
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method.So that's something you need to watch out for.

Onthenextslide!l'm showing thesurvey that wedid. What
we didiswe wound up getting some boards from three different
lumber yards.Each sewas three o four boards.We cutthe board
intoone-ortwo-foot pieceswhich we call "coupon®idwe
tookthe couponsoutandlooked atthe dislodgeable arseniconthe
coupons asthey weathered.

Four of the sets consisted oftheregular CCA board, and
three of the sets consisted of the CCAwood plus water repellant,
which we heard about a few minutes earlidmd sampling
duraton was bewveen one andwo years for each set

Theschemeis outlined on thenext slide. Noticethese are
the water-repellant boards that we usddis one here we actually
usedthis one starting with the water-repellant boank bought
thisatalumberyardAndthese are,in my opinion, much
superior.And as a matter of fact, thiswas the only material
available for deck panking atthatparticular lumber yard washis
water-repellantboard.

This boards here, whichwe gotfrom Lowes and the Home
Depot, werepurported to beof thehigher quaity suchasTop

Choiceand things likethat. Theseare higher quaity boards which
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ldon'tdisagree withThey weather quite nicelyThey're much
superior, and they're checking and weathering without coating
than the regulr boards.

Sothe firstthing Il wantto discuss onthe nextslide would be
thevariability and weathering effects.

Onthenextslidehere, thisis sort of thesampling scheme.

You have so many boards within a sé&tnd you take the coupons;
you cutsome of the piecesfromthe boards and callthem coupons.
Soyouwind up with anested sortofdesign.

Soyouwanttofind outwhatis the variability within a
board, thatis, betweenthe two coupons; What's the variability
within aset, that's thevariability betweenthosethreeboards;
what's theset-to-set variation; what's thevariation over time.

Well, inthe nextslide, I'm showing you the weathering that
was done during the study.

And onthe nextslide, thisisanexample of howthe datawas
taken.This happensto be something called "Board 13," which we
had two pieces of wood fromWe took the wipe samples from each
coupon, measuredthen@ne looked like around 90 here, around
60 there.Thatwas the two coupons from a particular board.

Thenwetook Boards 13, 14, and 15; and those are the values
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1 forthatparticular setfor thatparticular day.So for exanple, that
2 particular set, which happensto be the water-repellantboards, is
3 Set5andthat'sright herdnd thatturned outto be51
4 micrograms of arsenic plus or minus 23, with aplus or minus 23
5 reflects the variability between the boardshen you can also
6 have your variability between the sets.
h 7 Sotosummarize al that, on the nextslide, the average
E 8 variability within the boards were about 17 percent, so that was
E 9 the difference aboutthe average; whereas the otherones were
: 10 approximaely 40 percent wheretherereally wasn'ttoo mud
g 11 difference between the between-board variation and the
a 12 between-setvariation.
(T 13 Now, to show you how these things varied over time, that's
> 14 illustrated inthenext slide. Thisright hegehappens to beoneof
E 15 the water-repellant boards, and we're following itover one year.
u 16 We're callingthese Boards 10, 11, and ®hd the error bars
u 17 reflectthe variation within the board, the coupon variation.
q 18 Thisis thevariation of theboard with time. And thewhole
E 19 things would be --the average of all these would be the variation
I 20 within aset over time.
m 21 You can notice thatwith these water-repellant boards that
=
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1 overoneyeartherewasno marked decreaseinthe amount of

2 arsenic dislodged overone yeaklso, ifithappenedto be one of

3 thehigher boards, likethis was moreor less highe than this boad

4 here, 12, isthatthey followthe same general pattern.

5 Thenext slidel show some of theregular boards. They may

6 or may notbe reachmg sonesteady sate as shown onhte next
h 7 slide.
E 8 You have to be carefulinyourtime framklere we have two
E 9 that were carried out fortwo yers. Thisis thedatathat | havefor
: 10 the two yearsYou can seethatatthe end of one year, you may
g 11 have thoughtit's goingtogo dowmButlow and behold, itgoes
a 12 backup agan.
(T 13 Wethink therejuvenation has to do with thecombination of
> 14 erosion.Also, there's adiffusion processthatcanoccurfromthe
E 15 interior of the wood back up tothe surfackénd thatis
u 16 outweighed by the fact, whenitrains, some of the material on the
u 17 surface will leach awaySo you have competing processes going
q 18 onwhichldon't--lcan't--1certainly haven't measured.
E 19 Thefellow that talked yesterday would be more capabl e of
I.I.I 20 measuring tha with microtomes and things, thais, wha is the
m 21 competition between the diffusion from the interior of the wood to
=
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1 the surface versude leachng fromthe surface ofhhe material,
2 and, also, the ageing effects for more than two years.
3 And the nextslide, here sthe average of each sever two
4 years.Some of them actually stopped overone ye@o.there's no
5 real, realtrend downwardl his wouldn't be a statistically
6 significantline going down.
h 7 And onthenextslide, thisisjustshowing thasomeof the
E 8 surface changes overtim@.o begin with, the surface, the
E 9 chromium-to-arsenicratiois 1.JAnd over time, thatratio
: 10 increases suggesting thatthe arseniconthe surface becomes
g 11 depleted which isconsistentwith the factthatthe arsenc¢ has a
a 12 greater propensity todissolve fromthe wood or leach fromthe
(T 13 wood asdoes copperasopposedtochromium.
> 14 Sothere are changesinthe ratio found overtime, and we
E 15 haven'treally completed that study at all with the ratiBsit
u 16 thereis something that's going onthatwe mightbe able to
u 17 commenton.
q 18 Soto oncludethevariability and timeeffects of thestudy
E 19 onthe nextslide, the within-board variability was about 17
m 20 percent; and everything else wasinthe neighborhood of 40.
m 21 Within a set, the arsenic dislodged tended to follow the same board
=
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order over time.

Soifyou had a particularboard or objectthat was high, it
would tend to stay high overthe length of the study.e ratio
increased with weatheringAnd over thisone- ortwo-yeartime
frame, the decrease was nodertainly not, a denonstrated
effectively or even strongly suggested overone or two years.

However, after5yearsor 10years, whenyougetanice,
brown, weathered layer, | do expect that therewill be adecrease. |
just haven't be able to show iAnd maybe there justwon't be.

Onthenextslide. Soto summaeizethis, I'm going to show
the actualamounts we found onthese coupons, compare them to
the amounts thatlfound on playscapes, andthencompare them to
other people'swork.

Sointhenext slide, theoverall ranges and averagesfor this
study | justdescribed were between 5and 122 micrograms of
arsenic per 100 square centimeters fortheregular CCAwood; and
the water-repellantwood was between 8 and 1TBe overall
average was 34 plus orminus 22, a median of 27.

Onthe nextslide, itshows a histogramind most of the
numbers here areinthe neighborhood of, oh, say, 30to 40,

between 10 to maybe40 micrograms arsenic per squae centimeter.
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Andyou have some onthisrange and some onthisrange.

Onthenext slide here, thisjust showsthat the
water-repellantboards -- actually, thisone was boughtone year
beforetheseother two sds, and they had remarkable similarity in
theiraverages compared b the regulr CCA board.These are rare
well-behaved, butthey certainly do leach arsenic as good, if not
betterthan --1 meantheydislodge arsenic as good or better than
these reguar CCA boards.

The original thought here, of course, was because ithad a
waterrepellantoracoating was thatitwould nothave any
dislodgeable arsenicAnd that's nottrue.

The nextslide hereis showing some of the chromium data.
Thisis slightly higherthan the amount of arsenic thatwas found
because of the latertime3hisvalueisnotl.1times 34 but
higher because, lateroninthe study, you know, the chromium is
more concentated on he surface.But these arelte numbers for
the chromium.And all these elements were done by ICP, and so
there's no speaition atall.

Onthe nextslide, we did a small study onthree playgrounds
where we sampled the horizontal surfaces using the method that |

described, the wipe method, the block.
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And thenwe, also, did some/ery limited stuff on posts
where I took the wipe materialon my hand and went back and forth
inamannerthatwas hopefully consistentwith the horizontal
structure there. And the resutsare shownmthe nextslide.

And here are the averages and so e average actuallyis
8.8 here.That'satypo.That'sthe median, notthe averaggut
the average is 8.8Butthese numbers aretheranges, andthe
averages are lessthanthose thatl justshowed forthe coupons for
these horeontal surfaces.

Andinthe verylimited study onthe polesusing a different
method, they are certainly much higheknd thisis certainly just
suggestive and notnearly astightofanumber forcomparison as
these here.

SoonthenextslideSowhy were thetestcoupons greater
thanthe playscape surface¥®ell, there could be the time effects
and tha theplayscapeswerejust sanpled onetime. Therewere a
lot of variations over the course of ayear with the coupdnsay
havejust beenoneofthetimes whenitwas lower. Therecan be
ageing effects, weahering effecs, coatng effects, and hose sors
of things.

There'sonyone physcapelatappeareddbe coaed. The
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otheronesdidn'tappearto be coatddere's alsothe physical
wearing of buffing effect by repeated physical contact, and thisis
something we could look into.

And soonthe nextslide, I'mgoing to show something about
that. And that's the effecs of consecutve passes orhie sane
surface.And that's relevantto planks, hand rds, and oher
surfaceshatare frequenlty contacted.

Sowe tookone piece of wood from every one of our sets and
two of the two by eights;and then we dd five passes for each
board following the standard metho®&o thiswould be five passes
inadditionto our normal five passes.

Soonthe nextslide, whatl'mtalking about are Passes 1, 2,
3,4,and 5We did our five back-and-forth movements here and
then changedhe wipe materialto a differentwipe material and
sampledithere and here and here and here.

And there'sadefiite--these are dlbrand-new péces of
wood, and there's adefinite decrease inthe amoiihisis
normalized tothe amountthat was found inthe first pass, which
would be 100 percentAnd the average is shown onthe nextslide.

Oh, sorry.That's actually showing the actual arsenic

dislodged ratherthanthe normalized amouThe firstone |
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showed with the normalized amounthisisthe actual arsenic
dislodged.And you can see thatit's going down, too.

Sointhenextslide, here'stheaverage of all those. Andit's
fairly well behaved with the new woodso with brand-new wood,
repeated passesonthe same surface will resultinloweringthe
amountof arsenic dislodged from the surface.

However, aftertime, onthe nextslide, you can see that if
you take these pieces of wood that have decreased invalue -- this
happensto bethe water-repellantboards -- they started out at a
percent ofthe first pass, which would be 100 perceBy.the time
you keptonrubbingitand buffingitand everything else, it went
down to about 25 percent of its value.

You putitouttoweather, andthere'sarejuvenation effect
due to weathering, maybe there was areroughing of the surface,
that sort of thing.But definitely after 60 days of weathering, it
went back up toits originavalue.

And thenifwe look atit after 207 days, we did another five
passes207 days, therejuvenation effect was not nearly as
pronounced and maybe there'ssome sort of steady state going on;
but certainly there can beViththe brand-new wood, this effectis

very pronounced andis shownonthe nextslide aswellandthe
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1 nextslide.

2 Although thisisthe standard of boards, it's not nearly as

3 pronounced; and you might have a little bit of a different behavior.

4 Onthenextslide, | averaged them all. Lots of variationin

5 time. You can see that, evenifyou dorepeatedly contactthe

6 surface here,youdon'tgodowntoanywhere near z&mou wind
h 7 up with maybe about50 percentor soofthe original number.
E 8 Soonthe nextslide,lconclude thiSotheytendedto
E 9 decrease wihincreased cordctfrequency nostconsistent with
: 10 new boards.Sothere could beless arsenic dislodged fromthe
g 11 surfaceshatare frequenlty contacted, dependig on how frequent
a 12 the contactis and how old the board is.
(T 13 There are cedinly somerejuvenation effecs thatare nost
> 14 noticeable with the newer boards, and the weathered boards looked
E 15 like they may approach mre of a seady sate. But that's not
u 16 known eitherifyou justletthem sitforayearortwo.
u 17 Butthese consecuve passesmre or lessreflectmore
q 18 frequentuse of the boards as opposedto justletting them sit out
E 19 there forthree months and sampling them every three months,
I.I.I 20 whichiswhatldidinthe previous study.
m 21 Sonowonthe nextslide, I'mgoingtocompare my valuesto
=
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1 thereference valuesthatare foundinyour Table5in EPA's final
2 element.Thisis showing the average amounts of arsenic
3 dislodged by the entry numberin Table 5onalogscale with the
4 min, the max, and he average.
5 Sojust aswe saw yesterday with the Environmental Working
6 Group, there were large variationsin each one of these studies.
h 7 Andinthenextslide, I'vereduced them just for clarity to
E 8 justinclude the various groupg.hese are the data from
E 9 California. Thisisthe datathatljust showed yothisisthe
: 10 data by Riedel, Osmose, Wilson and Gjovic, Doyle and Malagard.
g 11 And the playscapes, now soenfthese were aatally
a 12 playscapesThisone here, No. 1, No. 3, No.9,No. 10, No. 11,
(T 13 and Nos. 13 and 14 down here, these were all playscapes.
> 14 Other field studies were Nos. 2, 4, and/®And then the other
E 15 ones are entries7,8,12,15,and 16 were test pieCesipons,
u 16 old wood, new woodJust pieces of wood that were teste&h
u 17 they reflect alot of different situaions.
q 18 All ofthem used the gauzes, pads, or paper, exceptfor No.
E 19 15 herewhichusedthetesttube brugthese two data were using
I.I.I 20 atesttube brushthatwas weAnd thisonerighthereused atest
m 21 tube brush.Sothere'ssome indicationthatusing atesttube brush
=
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towipe it, of course, ismore aggressive than justusing a gauze or
awipeorthatsortof material.

Thisvery high one was the pier, the fishing pier, probably
nearthe Monterey Bay Aquariumright outside the Monterey area.
Thatis something that wouldn'tbe foundin a playground but was
foundinapierwhere, certainly, ifit'sthere by the Monterey Bay
Aquarium, there'stons of childrenthere every day.

So anotherway of looking atthisisonthe nextslidfeom
Table 5, there were actually 10 groups ofresearchersinvolved.
They generated 43 data sefBhe comparison between using awet
wipe,adrywipe,adry hand, and avacuum brushisshown here.

Here'sthe median data; here'sthe average; and here's the
averagewherel'veomitted onehigh and onelow mainly to reduce
the scatter over herel.he scatterisjustreally highSo ifyou
omitone high andthenonelow, youwind up with alotless scatter
intheresults.

Soifwe plotthatonthe nextslide here, you can see that
thereisabigincreaseinusingthe vacuum brush metiBaxd.
betweenthe wet, the dry, and the dry hand, there's very little
difference overall.

Buton a partcular surface, cedinly, | would expectwith
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these ivo, because I've showmmaton the glass, sthatthe wet

would certainly be higherthanthe dryunderthe circumstances of
new wood orwherethere'salotofsoluble materibhe wet

material, thewet wipe, will pick up thesolublematerial. And the

dry wipe, I'm pretty sure, would miss the soluble material.

Unless, of course, the dry wipeistakenonawetwood
surface whichwould be right afterarain or something, whichis
something I never didAll the datathatyou saw was atleasttwo
orthree days afterarainwhen all the wood was nice and dry and
everything.

And anotherway of complicating the matter would be to see
what happensright afterthe raiAnd, you know, one could argue
thatitwould beless or more, depending on how much rain had
fallen. And therewas somereferencein theliteraturethat
somebody found thatifit misted, it mightbe more thanifitwas
like atorrential rain and tha sort of thing.

Sothe comparisons and conclusionson are the nextslide
here.Aswe've been seeing all along, there's a huge variation that
extends between groups, withingroups, comparing surfaces, and
withinagroup of samplesThere's avariationinresultsdue to

methods, surfaces, retention, age.
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Therewasone studyinthereonthat Table 5where they
actually found --that was one of the testtube brush studies, where
they afound a difference withtwo by fours with agiehat was
justone study, though.

There's certainly very limited on method comparison,
although the vacuum brush was, I believe, comparedinthe
California study pretty substantiallyAnd it certainly is much
higherthan any of these others.

So oveaall,themedian for all these studies-- thewet, dry,
and hand -- was somewhere between 26 and 70 micrograms arsenic
per hundred square centimeters with the average being between 65
and 203.

Onthenext slide, some more conclusions. Thearsenic was
above the detectionlimitin most ofthese samplHdghere is
arsenic dislodged, mosteverybody finds it.

There's certainly aneed foruniform methodsere's
certainly aneed for more lab studies as we saw one yesterday so
that we candevelop some sortofaleach dislodgeable model,
based uponsomereal variables, function of diffusion fromthe
interior, theleaching fromthe surface as weélas the paricles

removed fromthe surface.
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Soonthe nextslide, another thing that suggests itskifd
lots of citizens call me all thetime. And oneof their questions is
whatto do with an old deckAnd whatyou do withitisyou have
tosaubit, sandit, or powe washittodeanitup.

And |l suggestreallylightscrubbing, and certainly this
vacuum brush would suggestthatifyou sanditor power wash it,
that sort of thing, you certainly would be dislodging a lot of stuff
fromthe surface.

Onthe nextslidethetheoretical amounts of arsenic
dislodged from the surfaceon .4 --2.5,.4,.6,and 2.5 pounds of
preservative, the retentiomhe .4 is the stuff that you normally
see and bindThisisthe amountthatwould be inavolume of
wood. Thisbasedon 2,800 parts per million arsenic and 100
squae centimeters times acertain thickness in miaons.

Soifyou happentofind some way ofremoving 5 microns of
wood and it'sat.4,you'dwind up with about 75 micrograms of
arsenic perhundred square centimetelsman hairis
approximately 20to 150 microns.

Sothis putsitinthekind of pespective that thesenumbeas
really aren't--you know, it's pretty easy tovisualize removing a

couple of microns of woodAnd thisisthe number thatyou're
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1 goingtoget.Thisassumes thatthere'sno arsenic depleted and no
2 arsenc concentated on he surface.Thisissomenew suff,
3 Onthenextslide-- 1 givethistdkto thecitizens of
4 Connecticut.Andtothem | suggestthatthey don't putany animal
5 orchildren's play areas underneath the decksu're going to see
6 inthenext talk that thesoils hasrearsenicon them, paint, or
h 7 staining regularly. And I'm going to talk about that next.
E 8 There's alernative materials for contactsurfaces such as
E 9 wood compositesThere's cedar; there's western cypress; there's
: 10 the composite woods, the wood polymer composites, such as Trex.
g 11 There's also, instead of building adeck, why notconsider a patio.
a 12 Someofthealternative materials. 1 did bring someACQ
(T 13 with me here, and I'll be putting thaton the table over here for you
> 14 guystolook at.Thisisthe stuffthatcontainsno chromium and no
E 15 arsenic.Anditlooks justlike CCAwoodAndyouwon'tknow
u 16 thatitwasn't CCAwood exceptitsaysthatits ACQ oniit.
u 17 Onthe nextslide, thisis Trex, the wood polymer composite,
q 18 atour bird and butterfly garden atthe Lockwood Farmin Hampton.
E 19 And it's aboutthree or fouryearsold now, and thathasno
I.I.I 20 dislodgeabkarsent on the surface.
m 21 However,youdo needtouse some sort ofrot-resistant wood
=
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tobuildastructure on heinside, suchas AQ. Butsince you
can'tgetahold ofit, you havetouse CCA around herein
Connecicut. But atleastthe surface has no arsemi

And this stuffisrally -- from all indications from the
peoplel'vetalkedto, they likeilt'sagood enough material to
use lItlasts;it's mantenance free. | would certainly recommend
itforconsideration.

And tha's it forthis paticular talk.

DR. ROBERTS: Beforewegotothe next --

DR.STILLWELL: Sorry.I'dlike to point outthatthe work
was done by our summerintern prograimhe people here carried
out allthe work.They're college students that come inand work
forabouteight weeksAndthensome of them carry overinto the
schoolyear.Andthen, also, Craig, one ofthe technicians that
works here.

Okay. Thankyou.

DR. ROBERTS:Dr. Stillwell, thank you.l'd like to provide
the opportunity forsome panel membersto ask questions of
clarification. I'll start with Dr. Smith, Dr. Solo-Gabriele, Dr.
Mushak, and Dr. Chou.

DR.SMITH: Thankyou, Dr. Stillwell. Thatwas avery



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

10

11

12

13

14

15

16

17

18

19

20

21

28

informative presentationAnd thisis Andrew Smith from the
Maine Bureau of Heath.

Several guestions of clarificatiorkirst, | was noticing on
your outdoor structure thatthe coupons appeared fairly close
together.Was there any concernaboutrain splattering and cross
contamination or anything like that with your setup?

DR. STILLWELL: The outdoor structure.

DR.SMITH: Right. You appearedto have the couponson a
rack.

DR.STILLWELL: Therack, we felt, was high enough that
theraindidn't splatterup and the soil wenton top of it.

DR.SMITH: No. I'mmoreconcerned with rain splattering
fromone couponto another.

DR. STILLWELL: When we first started, we started with
having them a little further aparAnd then we really didn't think
that was anissue orifitwas, itwould beaminorissue

DR.SMITH: Uh-huh. And when you would setthem up fora
giventreatmentsolution oragiventype of board, youwould keep
them all together; istharight?

DR. STILLWELL: Right. We had some control boards,

nontreated boards, way away from the aréad we had
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randomized themThey were all puttogether, and they sampled
pretty much at thesametime.

DR.SMITH: I'm also veryintrigued by your variability
analysis.lwantyouto help me withthe correctinterpretation of
this.

The within-board variation was about 17 percentand, you
know, about halfthat seen for between-board; and between-board
was notthatdifferentfor between-setnorwasitthatdifferentfor
variation-over-time. Istheinterpretation of tha that thedominant
source of variability is between-board, and tha thevariation-over-
timeor variation-between-sets doesn't semto add tha much
apprecableincreasemvariance?

DR.STILLWELL: I haven'tfinished the nested design
analysisonthatto be abletotellyouwhatthe major source of
variationis, ifany.Justlooking atit, | think thatthey're all
pretty muchthesameother thanthewithin-board.

DR. SMITH: Buteach one ofliese sa total variance
measureyright? Soeach onencludes --

DR. STILLWELL: The variationdue to that particular
variable.

DR.SMITH: Okay. I'll have to look at them.
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1 DR. STILLWELL: Youtake the three numbers ofa
2 particular set; you find the average; and then you find out whatthe
3 differenceiis.
4 DR. SMITH: Okay.
5 DR.STILLWELL: Andthentodothe formal nested design,
6 there's nore of a --
h 7 DR. SMITH: Right.
E 8 DR. STILLWELL: It'sadifferent mathematical construction
E 9 whichis alot morecomplicated using thesum of thesquaes and
: 10 all this. And I haven'tdone thatyet.
g 11 DR.SMITH: Doyou know when thatwould be available?
a 12 DR.STILLWELL: Probably withinacouple of monthd.his
(T 13 hasn't been publisheal. It was only apreliminary work tha was
> 14 published.The full study hasn't been published y&o thisis all
=l . .
: 15 workin progressright now.
u 16 DR. SMITH: What isthe statusfor these data being
u 17 published?
q 18 DR. STILLWELL: Itwill be written up within afew months.
E 19 ldon't know whenitwill be published.
I.I.I 20 DR. SMITH: Right. Okay. Now, on method validation, you
m 21 heard my questions earlier on this, and | saw you nodding your
=
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head, I think, inagreemenDoes that mean withinthe context of
your study you also didn'tdo any worktolook at whether or not

thesetransfer coefficients of miccogram per centimeter squaed to

what extentthat estimate is sensitive tothe surface area of that
oneactually sampled?

DR. STILLWELL: No. Thathasn'tbeendonénd | think
the methodisrobustenough nowtodothingslike th@hen |
first started, we had these two by eight boards that were alot more
variable within boards and everything was screvind our level
of understanding wasn'tvery good.

But, yeah, I think we could probably do some things ifitwas
well-designed where we could start making sense out of some of
this with boards that were maybe aged forafew months so you
don'thave thatdramatic brand-new board effect, that time effect.
Thatonethere looks like itkind of diminishes after about halfa
year.

DR.SMITH: And thatleadsinto my next questioour
two-yeartimecourses wereinteresting for theuntreated boards,
untreated meaning they don'thave that water-repellantadded to
them. There dd seemto be sonesortof evidence of decilne over

the firstyear, butthenitsortof seemedtobounce around or
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bounce backup overthe second, atleastthatwas my interpretation
of looking atthe spread inthe data.

Did you keep anyrecords orinformationon, you know, sort
of visual changesinthe woodinterms of checking and cracking
andtowhatextentyour variationin datacan be explained by that?

DR.STILLWELL: No,we didn'treally have any real
explanation for why itwould goup and down and whatwould
explainthose sorts of effect¥.ou know, you can think of the
amountofrain, thetemperature, the time, and that sort of thing.
And we didn'treally see anything yet.

Idon'tthink we'll be able to find anything with this study.
Butthatwould be something that could be done with another
study.ltwould be quite worthwhilelt would be more of an
environmental chamber, thatsort of an environment.

DR.SMITH: And last question, if| mayYou have your
comparison, as others have done, of some ofthe wipe data with the
hand dataWhen you did thatcomparison across the studies, did
you look carefully at how the hand data was actually computed to
know whether or notwe're talking aboutcentimeters squared of
hand-surface areaversus centimeter squared wiped?

DR. STILLWELL: No. The hand --yeah, alot of this stuff
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1 isnotreallyvery well -- well, well describedAnd the bigissue
2 seens like here swhatwould be the transference beteen hat.
3 And tha is not someéhing | can answer.
4 DR.SMITH: Okay. Great.Thank you.
5 DR. ROBERTS: Dr. Solo-Gabriele, and then Dr. Mushak and
6 Dr.Chou.
h 7 DR.SOLO-GABRIELE:Youdescribed variability, and you
E 8 had error barsonyour plotds that standard deviation, oris it
E 9 95-pecentconfidencelimits?
: 10 DR. STILLWELL: That's justone standard deviation.
g 11 DR. SOLO-GABRIELE:I'mtryingtogetanunderstanding
a 12 forthe samplesthatwere usedou had regular CCAThenyou
(T 13 also havewater repellant with CCA tha is factory applied water
> 14 repellantinthe pressure-treating solutio@risitwaterrepellant
E 15 thatwas added after the wood was treated?
u 16 DR.STILLWELL: That'sthe waterrepellantthatyou buy at
u 17 thelumber yard wherethewater repellantis pressuretreatedinto
q 18 the wood.And then that's more of a premium produdthat over
E 19 in Connecticut, atleast, atone lumber yard, itwas the only
I.I.I 20 producttouse forthese deck surfaces.
m 21 DR. SOLO-GABRIELE: Because you mentioned
=
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Thompsonized, |l waswondering ifitwas Thompson Water Seal
thatwas added aBrwards.

DR. STILLWELL: Yes.Itwasn'tadded, butthatwasthe
name of it.One was Lowes Top Choicé&.he otherone was the -- |
don'trememberifthe Home Depot was the Thompsonized or which
one was whichBut, yes.

DR. SOLO-GABRIELE:Andthelastquestion wasf¥ou
have some data where you have wipe-off data for planks versus the
support posts; and there's significantdifferences, it seems,
between whatyou get off the planks versus the support posts lower
from the planks and higher from the supportposAsd it seems
asthoughinyourcommentonthe bottom or your statement says
that's it's more because of the differencesinthe methods that were
usedtowipethe planks, the flat members versus the posts.

In addition to tha, perhaps it was adifferencein retention
levelsbecausetliose posscould have been stictural members
treated to highe retention levels.

DR.STILLWELL: Yes,you'rerightltcould have been a
retention level.And, actually, inlooking atthe datain the last
few days, I didn'treally see agiganticreasonto suspectthatjust

going from -- starting touse my hand on that wiping material
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would make such ahuge difference.

Soitcould be, yeah, thatthose posts have a much higher
retention level.Orthere could be somethinginvolved with
vertical surfaces thatwe don'treally understand.

But, yeah, itwasreallylike only three or four data points
from each structureAnd it's veryinterestingtolook atinregard
tothatbecausethere are places where kids will like naturally just
like grab ahold of that postas opposedtothe grouhuld if
they'realothigher, that mightbe aconsideration.

DR.SOLO-GABRIELE:Idon'tknow ifthe original wipe --
you know, there's beenalotof hand-wipe tests andregular-wipe
tests presented.don't know if that was a horizontal members
versus vetical members, butitwould banteresting to seifthere
were differences observed between the two.

DR.STILLWELL: Yeah, that'swhatlwas suggesting.
Certainly, there's more to be studied there with the horizontal
versus vertical.

DR.ROBERTS:Thankyou.Dr. Mushak.

DR. MUSHAK: Two questionsFirstoneis amechanistic
one.

Could you clarify forthose couponsinwhich you had
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depletion of arsenic, youthen subsequently sawarebound; or were
these hdependentuns?Because I'ntying torationalize how you
remove arsenic fromthe chromium bond through these oxy bridges
and then putarsenic back on, whichwould suggestthatyou're
having intermatrix arsenic diffusion.

DR.STILLWELL: These are weathered overtim&o when
they're outside, there can be an erosi®o.the surfaceis
renewed.That'snumberone.

The erosionrateis, I think, 3to 20 microns per month,
accordingtosome studies I've seen, at six millimeters per century.

Also, you can have adiffusion fromthe interiortothe
surface.That'sone of things I thinkis happeninj:sjustwhat
happensisyouhave --we can justcallitchromium arsenate.

And just by freshman chemistry solubility product, the water
goesin, particularly, whenthe wood gets old&mnu have crack.

You have all this other stufflt's now saturated with wateiA

certain amount of that chromium arsenate will now go into
solution just by solubility productrule and will just diffuse by
diffusion and will wind up on theop and then maybeeven
concentrate asthe water evaporates depending on what happens

next. Asitrainsome moreSoyou can, yeah, youcandreamup
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all sorts of little--

DR. MUSHAK: Maybe logically you can exclude some and
include others, chromium arsenicinaone-toone ratio migrating.
How do you getnetenrichmentinchromium and depletionin
arsenic if whateverthey'redoingisonetoone?

DR. STILLWELL: Becauseit'snotallchromium arsenate.
Thereisalsocopperarsenate, copper oxides, andthenthere'sthe
regular absorptionintheeandthings likethat. Soit's ben
well-established.

Warner and Solomon and Aceto and Fedele inthe early '90s,
they did somework. They showe fairly conclusively with little
tiny wood blocks atdifferent pHs the coppercomes outalmosta
hundred percentand then followed by the arsenic and thenthe
chromium.

Sothese are observationSo based onthe observation,
yeah, tcan'tall be chromum arsena¢ becausehat's inconsistent
with theexperiment.

DR. MUSHAK: The second question goestothe behavior of
your differenttest samples overtimenoticed thatthe one
sample that started very high had these realincreases, bump ups,

inleachable arsenicovertime much more sothanthe ones that
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started lower.Soisitthe case thatifyou have asample that starts
atamuch higher wipelevel thatthatis overtimegoing to bemore
mobileor moresubject to seasonality?

DR. STILLWELL: That's quite possible, yeaff.lhey tend to
stay up there.

DR. MUSHAK: Ifyou look atthat one sample, that'svery
striking.

DR.STILLWELL: Butthey were treatedYeah.Thereisno
real standard on what constitutes an acceptable level of
dislodgement, which would be, maybe -- you know, people could
sayifitwas above 50 0r 100 or whatevd&utthat's -- as we have
with thesoil.

DR.ROBERTS:Dr. Chou.

DR.CHOU:Dr. Stillwell, you presentyourresults very
clear.The first study, | wonder if you would clarify the last point
of your summary forus, your conclusions.

Theconclusionis syging decreasesin arsenicover timeis
notshown by this datal.believe you draw that conclusion from
the slide you show two pages ago, thereasonitshowed no
changes.nthelastfew questions, we're talking about changes.

Sothereischangeslsitbecause analysisisdone overtwo years
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of time?Ifyoujustdothe firstyear of analysis, youcould see a
decrease of arseajisn'tthattrue?

DR.STILLWELL: Yeah, Ithinkin probably three ofthe --
the two waterrepellants didn't show anythinBhe three water
repellants showed nothind@@utthe threeregular, the other boards,
ifyoujustwould have gone forone year and then stopped, that
would have --itwould have suggested thatitdecreasedto some
minimum numbe.

DR.CHOU: Thankyou.

DR. ROBERTS: Dr. Thrall.

DR. THRALL: Mary Anna Thrall.Back toyour graph on
your variability between boards within a setand over tirdéhat's
the methodology for measuring arsenic?

DR.STILLWELL: Whichgraph arewe on?

DR. THRALL: Variability betweenboards within aset and
over time.

DR.STILLWELL: Forexample, thisone here.

DR. THRALL: Uh-huh.Again, I'm justnaive What's the
methodology for measuring arsenic?

DR.STILLWELL: Okay. The methodologyisthe boards

were takenoutThere was acoupon thatwas associated with --
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DR. THRALL: No. ljustmeanonce you've gotit, how do
youcome up withthe amount of arsenicthat'sthere?

DR. STILLWELL: The amountofarsenicthat'sonthe
surface.

DR. THRALL: Right. How are you measuring arsenic?

DR.STILLWELL: Okay. After we have the wipe, which we
take onusing the block, we have a polyester wiping mate N\aé.
go back and forth fivetimesOnce we have this method, we took it
and we used ainductively coupled plasnmiathat whatyou mean?

DR. THRALL: No. | just mean how isit measured. What's
the anayticalmeasuremnent?

DR.STILLWELL: Weused ICPAnd whenitwas lower, we
usedthe graphite furnacénd so our detectionlimitwasinthe
neighborhood of .2to .35 micrograms of arsenic per 100 square
centimeters.

DR. THRALL: I know thatyour explanation forthis marked
variability is weather and so on ad so forth.But | was just
wondering ifitcould be something onthe analytical side that it
could be because you have all of these low ones atthe same time
andthentheygethighandthentheygetlowandthentheyget

high. I was justwondering ifthere could have been some quality
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1 control problems.
2 DR.STILLWELL: Wedon'tthinksoThese arereally well
3 above the detection limitAnd we use these controls, ICP 19 and
4 things likethat. Butthereis no standard reference material that
5 we cando with every runButwe did qualify.
6 In addition tothe glass surfaces, we ab did some spikes
h 7 with the sawdust where we knew how much we'd expé&¢e.'d
E 8 dump alittle bit of sawdustonto awipe, and we gota good
E 9 recovery that way.
: 10 DR. THRALL: Andthenthat was goingto be my next
g 11 guestion.What are your standardsl’here are no standards that
a 12 are avaliable for this, then.
(T 13 DR. STILLWELL: Notforaresidue, no, notlike a soifFor
> 14 soil there's sandard reference aterials such ashlie Montana sol
E 15 forarsenic, and, you know, Buffalo River sedimentand things like
(@) 16 that.
u 17 DR.ROBERTS:Dr. Ginsbeg and then Dr. Smith.
q 18 DR. GINSBERG: Thedislodgeable datafor the depletion
E 19 with use, apparently, the five passes and thentherejuvenationis
I.I.I 20 intriguing. I'm trying tounderstand the implications of iMaybe
m 21 you can help.
=
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These were playscapes -- and thereason thatyou gotinto
thiswhole framework of testing and thought process was because
your playscape datalooks lowerthanyour boards that were
weathered withoutany ongoing conta@o the dislodgeable went
down after five passesthenwentback up andthenyoushowedover
timeitsort of steady staed.

Now, thesewerefrom playscapesthat were-- thosefive
passeswereoncontrolled boardsuton playscapes,isityour
thoughtthatifyou have high activity level, thatyou'll have a
lowerresults?And if youwere dealing with a playscape ina park,
say, that's frequently heavily used, you'd get perhaps alower
residue than if thiswas, say, regiential playscape wherehiere was
onetoddler playing on it.

Doyou have any opinion as faras whatthe implications of
yourresults are going fromthe park scenarioto aresidential
scenario, going from a high, frequently high contact frequently
used playscapetoonethatjustone child playson, you know, less
hands and feettouching it.

DR.STILLWELL: Yeah.lthinkifyou're talking about a
hand, thenyou're talking aboutalot more buffingnd if you're

talking about foot traffic, that was heavily foot-trafficked, then
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you, also, have the trade-off between --you're also abrading the
surface everytime you go.

Somythinkingonthatright now would be thatit's certainly
up fordebatel didn't solve that problem there, unfortunately.

Butldothinkthatifyoudorepeatedly contactthe surface to
the pointof smoothness, certainly, the amount of arsenic
dislodged by abrasion, just by, you know, microscopic little
sawtooth structuresinthe wood and so on, thatyou're notgoingto
getas many particles certainly onasmooth surface thanarougher
surface.

DR.GINSBERG:Sowhichwould suggestthata heavily
used playscape would give you a differentresultthan one that's
notas heavliy used?

DR. STILLWELL: That's certainly possible, yeah.

DR. GINSBERG:And unfortunately, inour packet Table 5
didn'tcome throughl don't know if you could reproject that.
Thatwas the summary across studies of the differentdislodgeable
results, dry method, wet method, etceteAmnd | just wanted to
understand.

Did you have the Consumer Products Safety Commission

datainthose 10 data set&hd could you just quickly listthe
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different datasets tha gointo thd table.

DR.STILLWELL: Yeah.Thedryones arethe Consumer
Product Safety CommissiormAnd I'm passing around the one
Powerpointslide thatcame outbleached.Also, on ny nexttalk,
there'sareacouple of othersthatwillcome outinvisibAad |
have the visible ones here.

DR.GINSBERG: That onehad CPSCinit. And what were
the other data setsPhere were 10 groups, 10 studies that make up
the slide.Canyou listthose sowe know what data you complied
in here?

DR. STILLWELL: Whichone, the vacuum brush?

DR. GINSBERG:Sure, ifyouwantto identify which study
iswhich, thatwould be great.

DR.STILLWELL: I'mtaking all this from Table 5inthe
EPA Expo Doc, andthey're summarizinghey have adiscussion
of the work beforehand and a discussion afterwarmdise one --
there are the six groups usingwetwipes whichisdescribed on
page 31.Theygo -- example, the firstone was the parkin
California, followed by the joggers exercise parko both of the
firsttwo enties there were payscape sorof structures.

DR. GINSBERG:We should justrefertothe expo.doc or
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1 what EPAs already given us, and you've completed everything in

2 thatto summarize thisls that what you did?

3 DR.STILLWELL: Yeah.

4 DR. ROBERTS:A quick question from Dr. Smith ad then

5 let's moveahead. Dr. Smith and then Dr. Lees.

6 DR.SMITH: Andy Smith.l guess |'dliketocome back to,
h 7 again, the figures that show yourtime trend over atwo-year
E 8 period.And |l guessit's similartoone ofthe other SAP members.
E 9 I'm sort of stru& by this changeimmediately after ayear or so and
: 10 itgoes backup.
g 11 Canyou help?usttellusroughly whatthe calendar dates
a 12 are.You kind ofgofromO0to800When's summer, spring, fall on
(T 13 one ofthese figures?
> 14 DR.STILLWELL: Allthe studies started in late spring, ifl
E 15 rememberrightYeah, I didn'tactually summarize the dates or the
u 16 time before arainfallAnd I didn'treally see anyrelationship
u 17 firsthand betweenthe seasons as of yietit we haven'treally
q 18 looked into that exceedingly carefully.
E 19 There's nothing thatreally stands out seasonally or after,
I.I.I 20 you know, like the heaviestrainfallina month or anything like
m 21 thatandlook atitaweek later.
=
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DR.SMITH: So atzero, we're starting off at about fall --is
thatcorrect -- latefall.

DR. STILLWELL: Right. So maybe the firstyearwould be
thenyou have the -- sothe fall would be thatending daybe
the summer would be 600, let's say.

DR.SMITH: Uh-huh, okay.Allright. Androughly, when
you say "late fall," you're saying roughly around November.
Could thatinformation be provided tous so we have agood sense
of what theseasonality is herein thesetimecourses?

DR.STILLWELL: No.

DR. ROBERTS:Thankyou foryour candor.

DR.SMITH: We're notusedto notgetting our way.

But, again, did allthe coupons start atthe same tifSe?
whenyou started this experiment, all the wood samples were
started onthe same day.

DR.STILLWELL: Oh,no,no.Theones fortwo years, they
were started aboutayearahead oftime from the other ofhks.
Sets 4through 7 were started about ayear later.

DR.SMITH: Sowhenwe're looking atthis figure for
example, we'relooking atboardsthatsome of them have been

started at differenttimes of theyear than others.
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DR.STILLWELL: No, the boards --these two started -- we

started the study with the two by eight&nd then within a couple
of months wentontothe, whatl call, SetBnd then after abouta
year, we developed enough sophisticationthatwe did the Sets 4
through 7 much more systematically.

And we've ncluded hese nbecauseliey acually wenton
fortwo years.Butthey werethe ones we justkind --the whole
number of boards kind of like evolved over tim@&.e found it
moreworthwhileto keepon going with this.

DR.SMITH: Okay. Sowhenllook atone of these figures,
allthe results, say, forthe two by eight CCA-wood average of four
coupons, thatisanentire setthatbeganroughlyinlate fall and
thenwenton forabouttwo years;isthatcorrect?

DR. STILLWELL: Yeah, thetwo by eights were started in
the spring, like June, and go on fortwo yearsiflremember right.

DR.SMITH: Okay. Right, right. Okay. Will this
information bewith thefinal report?

DR.STILLWELL: Right. I could gather that, and then make
itintoaslide.Also, we wound up with so many boards you
couldn'tactually sample them allon one day.

DR. ROBERTS:One question by --two question¥wo
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1 guick questionsOne from Dr. Lees; one from Dr. Freeman.

2 DR.LEES:PeterLees,Johns Hopkins University.

3 Actually, my question had to do with the apparent

4 seasonality of the dataAnd I'd like to congratulate Dr. Smith on

5 thebrillianceof his question.

6 DR. ROBERTS: Dr. Freemen.
h 7 DR. FREEMAN: Followingup onwhaDr. Smith sad that it
E 8 really doeslooklike you've gota seasonal variationth&ethat
E 9 ifyousetthatup by time of year, you'll see whetherthose peaks
: 10 are alwaysinthe same time of year since you have three peaks
g 11 there.
a 12 DR. STILLWELL: I'll look atthat, renew thatline of
(T 13 investigation againwhen | look atthe data.
> 14 DR. ROBERTS:Dr. Stillwell, canwemoveon and ge you
=l . :
: 15 to giveusyour presentation on sealants?
u 16 DR. STILLWELL: Okay. The nexttalkI'm goingto talk
u 17 aboutsome of ourresults onthe amounts of arsenic and how itcan
q 18 bereduced by coating.
E 19 I have some exhibits of nontreated wood which have the
I.I.I 20 various coatings thatI'm talking about which we just placed
m 21 outside.And they were weathered for aboutthree and a halfyears.
=
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I'll be putting thean on thetableover thereuntil tomorrow so
you can look atthe various coatingistalked about polyurethane
oracrylicoroil.You'll be ableto see whatitlooks like.

Whatwe did iswe decded o investigate the effectof
coatings. Therewas somediscrepancy in theliteraturebetween
the Consumer Products Safety Commission and the California
study astowhether coatings actually were reducing the amounts of
arsenic thatwas dislodged from the surface.

And sowe justdidavery quick study using four coatings.

One was a polyurethane, the otherone an acrylic, the otherone an
oil based, and the otherone a Spar varni&hd we coated the top
surface ofwwo by eightboards and dl four replicates for each
coating.

And theresults are shownonthe nextslide, graphically, for
arsenic.And comparedtothe precoatvalue, the amounts of
arsenicdislodged fromthe surface was dramatically decreased in
the case of polyurethane, acrylic, and varnish, and also
substantially decreased in thecase of theoil finish. And the
actualnumbers are shown on the nextslide.

Here, some of these numbers are actually below the
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detection limit.l took thisto graph the datal.Lhe detection limit
is between .2 and .5 micrograms of arsenic per hundred square
centimeters. That works outto beapproximately two to fiveparts
per billioninthe furnace.

You can seehat, compared bthe precoanumber, there was
asubsantial decrease dlacrosshe board.

And onthe nextslide here, I'mgoing to show some ofthe
problems with the oil coating or other coatings that may be not as
effective as he polyurethane or he acrylic. You can seehatl'm
comparing the precoatosomeother postcoatvalues. But we also
saw, before, thatthe amounts are variab%®.there was no
side-by-side comparisondone.

Soifyoulook atmaybe a board, 3.3, thatyellow entry after
day 365, ifthere was agood side-by-side comparison, maybe the
amountofarsenic dislodged onanuncoated might have been5 as
welloritmight have been 10 or 15.

Thisisone ofthe problems with this particular study is that
| didn't exactly was able to have any sortof uncoated control that |
could followin any reliablemanner over time. So thereduction
with theoil coatings aemoreuncertain thantheothers.

Butnonetheless, inthe nextslide, the amounts of chromium
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dislodged from the surface also exhibited the same behaviorandis
alsotabulated onthe nextviewgraph here.

Pretty much the same numbers. Again, therewaserror here.
Thiswas takento make the grapAnd the detectlimitthereis 0.5
micrograms. Someoftheseareactually below thedetection limit.

Sotheconclusion forthis studyisthatwe foundthatthese
materialsreduce the amount of arsenic dislodged from the surface
with theoil-based finish bang less dfectivethantheothers.

However, the oil base wears uniformly and doesn'tchip or peel
away and nay be preferabé for foot-traffic surfaces.

The problems with thisisthatwe should be able to have a
side-by-side comparison and maybe do differenttypes of coatings.

Onthe nextslide here, the Spar varnish afterone year, it
deteriorated pretty significantly.have an example ofitLdon't
recommend Spar varnish foranyreason whatsoeVtedoesn't
hold up fortime and it visudly justreally, really falls apart. Not
to mention the factthatit's fairly slippery soyouwouldn't want to
useitforfoot-traffic areas anyway, andit's notsold that way.

What you useitforwould be for horizontal surfaces.
| have alsothe Consumer Reports June '98 and '99 study on

exterior deck reatments.
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Onthe nextslide,the Consumer Reportstudy and this study
which was something that was alluded to earlier, they look more at
the performance onhe finishes.And there isa generahgreenent
that a fully pigmented finish will lastlonger than a
semitransparentwhich lastslongerthan anunpigmented or clear
coat. And the stains need refinishing after two years or lessd
paints could hold up for more than two years.

But my experience on porchesandsoon, any sortoffoot-
traffic area, two orthree years would be aboutAnd these are
some ofthe general guidelines.

Onthenextslide, herearetheresultsof the California
study. And they were pretty much inagreementwith whatl found
inthattheir polyurethanereduced the amounts of arsenic
dislodged quite dramaticallyAnd the oil base was less effective.

The Consumer Product Safety Commission study is shown
next. And herethey compared no coating to oil based to water
based.The water based, we know, is pretty much the same now as
the water-repellant boardAnd I don'tthink the waterrepellants
have any barrier to arsenic or very little barrier to arsenic.

The oil based, I don't know why they had higher numbers and

soon.ltmay be problems with the matching, and itcould also be
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duetousing adifferent oil-based stainthan what | usEkldere
may be alot of difference inthe effect between different oil bases.

And onthe nextslide, thisis kind of like asummary here.
There'sindication by Riedelinthatdocument, the final Expo
document.They have mixed results with coatingkebow and
Evans had nosuccess atallhe Consumer Products Safety
Commissiondidn't And California and the work that | just
described, we feltthat coatings did work.

Lebow and Evans actually did something very interesting
there wherehey usedion oxide and acryilc before he pressure
treatmentand didn'tfind any effectforreasonsthatldon'treally
know about.Butthe idea of aniron oxide primerisvery
interesting because youcanformtheinsolubleiron arsenateright
there onthe surfaceAnd I wonder if you putairon oxide primer
on beforehand, that might just work really well.

Soonthelastslide here, itwould be good tofocusonthe oil
based, acrylic, polyurehane. And there's thespeciality coatings
thatyoufind ontheinternetlike Weather Boss and things like
that, and they're basedonlinseed oil and other thirigsd they
may work, forall I know.

Butthereal comparison would beo usemorein theway of
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environmental testchamberstoreal weathering applications which
would have toinclude wear and tear, foot traffic.

Thankyouvery much.

DR. ROBERTS: Arethereany questions? | seeseveral. Dr.
Mushak, and we'll go from there.

DR. MUSHAK: Yes. A question about peeling and chipping
of these coaithgs. Whathappens whenhtey come off? Because,
clearly, whenyou putthe coating on, you essentially embedthe
dislodgeable filminto whatever you're coating witAnd I'm
concernedthatwhenthis starts peeling, we're backtothe old

peeling paintand peeling stains business with childhood exposure.

Isn'titpossiblethatinone sense youcangetmoreintense
exposure whenthese things start falling apartthen say ifa child
touchesrepeatedly, getting small amounts?his a hazard, |
mean, once it starts deteriorating?

DR.STILLWELL: The paintchipsthemselves, ifthey're
nontoxic, ldon'tthinkthey'd be ahazarButlthink you mean
like ifthereisachipandwhatyou might haveisyou might have
someconcentated areas of arsenirightinthe interface.

DR. MUSHAK: Yeah.
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DR.STILLWELL: Right.

DR. MUSHAK: Ifyou have afilm of dislodgeables and then
putacoating overit, the film of dislodgeable isgoing to embed
into that film of coating.And when that solidifies, itseemsto me
that that wholedislodgeable layer would comeoff atthis time,
chip orthepaint.

I'm quite convinced thatthere's no toxic matrixinthe
coatings thatwould be a probém. I think the factthatthey can
pull off alayer of dislodgeables and give averyintense bolus of
exposure ofachild hastobetakenintoaccount.

DR.STILLWELL: That'saninteresting ideand I'll,
maybe one of these days, testa paintchip and see what happens.
Certainly that brings up a pointthatifyoudo coatit-- coated it
with a solid polyurethane, acrylic, oranepoxy -- and you do that
atamunicipal playground, thatifyoudon't maintain it, it's going
to chip, it'sgoingto peel, andit'sgoingto flake, andit's going to
look awful. That'sthe argument for oil based is thatitkind of
uniformly wears.

And that'sone ofthereasonswhy you have to be careful
with the solid colors.You're stuck withthemAnd then ifyoudo

wanttogetrid of them, you have to use paint strippersand soon
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togetrid of them.

DR. ROBERTS:Dr. Francois, then Dr. Smith, and Dr.
Wargo.

DR. FRANCOIS:Looking atthe listof coatings that you've
listed, are you aware of any coatings that are compatible enough
thatthey're usedagether on hese surfaces?

DR. STILLWELL: The materialwe used, they were
formulated foruse on pressure-treated wood, with the exception of
the Spar varnish, which we just wentto a paint store and asked,
said, we wantto paintsome pressure-treated woWtdatdo you
got?

Theother ones, theOlympic, it says forimmediateuseon
pressure-treated woodso these are formulated forthose sorts of
applications.

DR. FRANCOIS:No, I mean using two coatingstogether.

DR. STILLWELL: Yes, I did two coats.

DR. FRANCOIS: No, two coatsof different materials, using
two different coatings.

DR. STILLWELL: Oh, no, no, no.

DR. FRANCOIS: Areany of these coatings compatible

enoughtobe usedtogetheFdr example, the oil based with the
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1 polyurethane, did anybody look atthat?
2 DR.STILLWELL: Youcan putsome ofthese ontop ofthe
3 oil based.Butonce you have the solid ones, you're pretty much
4 stuck withit. And that's a probémthat, for each paritcular type of
5 coating, you have to be careful witlBecause some coatings, once
6 you puton an acrylic, youcan puton more acryli@nce you put
h 7 on certainenamels, you can'tjust start putting on other types of
E 8 coatings.
E 9 So, yes, again,we should probably be fairly careful in
: 10 recommending certain coatings and things like that without
g 11 knowing. The compatibilityisa goodissue, too.
a 12 DR.ROBERTS:Dr. Smith.
(T 13 DR.SMITH: Thankyou.Andy Smith.
> 14 Three questionsFirst, | wantto make sure lunderstand the
E 15 design againWe start with four boardsWe take four boards.
u 16 Each boardsis splitinto 4 coupons, total of 16 coupotiew are
u 17 you assigning the individual couponstotreatmenhg?t all
q 18 couponsfromone board goesintotreatment A, and all coupons
E 19 from Board 2 goesintotreatment B; or are yourandomizing boards
I 20 to treatment?
m 21 DR.STILLWELL: I'd havetolook backand see whatwe did
=
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1 onthatonthe two by eightsSince we were coating them, we were
2 probably justinterestedinthe precoatand postcoat numbkemns.
3 ldon'tremembertaking any particular care one way orthe other.
4 think we justgrabbed some.
5 DR.SMITH: Justsomewhat of interest, given your sort of
6 between-board variability to know tha8o it would be helpful to
h 7 usto know more about that.
E 8 The second questionidtlooks like your controlis
E 9 essentially the board itself, the same boa&®.you would sample
: 10 the board attime zero, thenyou would treatthe board, and then
g 11 follow thatboard overtime;isthatcorrectere'snocoupon
a 12 thatis sortof untreated with thisgroup and being looked at over
(T 13 time; is tha correct?
> 14 DR. STILLWELL: Right. Yes, that'sa problem.
E 15 DR.SMITH: Isthisgoing on alongthe same time as your
u 16 other sudies andhe boards conmmg fromthe sanmesortof places
u 17 sothatwe might be able to appealto some of your other data that
q 18 you showed us earlierto give us some sortsense of what we would
E 19 expectto bethebehavior of theboard over time?
I.I.I 20 DR.STILLWELL: We might be able to do thaBut,
m 21 unfortunately, itwas with the two by eights which had justthe
=
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very high within-board variability and so on'd rather justdo the
study over againwith something much better characterized and,
also, expanditActually, doitinadifferentgeography, the south
versusthe north and, you know, maybe five types oil based.

And Il think there's generalagreementthatifyouforma
solid polyurethane justimpervious barrier, | mean, you've gotto
stop thearsenic. Buttheoil based is alittle bit moreproblematic.

DR.SMITH: Have you had any thoughts about contacting
Consumer Reports, giventheirongoing work, astowhether or not
you might getthem to entertain doing some arsenic wipe samples
combined with their other studies of looking atthe performance of
thesevarious treatments?

DR. STILLWELL: No. Butthat'sagoodidea.

DR.SMITH: And do you still have these coupons that have
beenteated?

DR.STILLWELL: Yes.

DR.SMITH: You stopped the study atone ye&o I'm
curious whether you still have these coupowse they outinthe
field, orwhere areltey? 1 guess sormof themare righthere.

DR. STILLWELL: Mostofthem we've taken inside after a

certainamount oftimeAnd we never did resample thenYou can
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argue, well, itwill only takeafew minutesto resampleone But
thenifyoufind something anditdoesn't make sense, thenyou're
stuck with it. And you might have todo itagain and again and
again, whichis actually what happened to this study to begin with
anyway.l didn'treally planon getting this extensive.

DR. ROBERTS: Dr. Wargo.

DR. WARGO: It's been askedThank you.

DR. ROBERTS: Dr. Styblo.

DR.STYBLO: Yousaid you haven'tdone any chemical
speciation analysisinthis particular studyo you have any data
that would give us any idea aboutarsenic speciesinthistype of
material ?

DR. STILLWELL: No. It'sgenerally accepted, or atleast|
thoughtitwas pretty much accepted, thatthe arsenic, when it
comes outofthe wood though,isinorganic arsenicinthe
presumably plus-V stateAnd | think that's pretty much well
established.

DR. STYBLO: Ithinkit'saccepéd notso wel established.

DR. ROBERTS:Let'stake two more questions, one from Dr.
Solo-Gabriele and one from Dr. Ginsbergnd then let's move on

toour next presentation.
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1 DR. SOLO-GABRIELE:I have one questionYou have the
2 comparison of different studies her¥our work, California,
3 Riedel, and soonYou have ayes, yes, mixed, no, n®o it's split
4 rightdown the middle.
5 Doyou have anyinsightor hypothesisastowhythese
6 different studies give differentresults?
h 7 DR.STILLWELL: Yeah, theyuseddifferentcoatings and
E 8 different methodologiesintheirtest$he one that was mixed,
E 9 they were conparing structures hatwere recenlty stained or not
: 10 stained or stained along time agbo itwas more empirical in
g 11 comparingitto maybe other structures that were neayd it
a 12 wasn'treally like adirectcoating sort of experiment.
(T 13 And the otherone with theiron oxides and the acrylic, I have
> 14 noideawhythey weren'tsuccessfulhat'savery goodidea.
E 15 DR. SOLO-GABRIELE:Didtheyonlytesttheironoxide
u 16 andthe acrylicinthatstudy, orwere there other sealants?
u 17 DR.STILLWELL: Ironoxide, they said there was no
q 18 success.
E 19 DR. SOLO-GABRIELE:InLebow and Evans, were there
I 20 other seaadntsevaluated?
m' 21 DR.STILLWELL: Yeah.
=
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DR. SOLO-GABRIELE:Yes. Andthey still had negative

resultsintheLebow.

DR. STILLWELL: Yes.

DR. ROBERTS: Dr. Ginsberg.

DR. GINSBERG:Justto follow-up.Thiswasn'twhat | was
goingtoask butjustto clarify the pointthatwas justraised.

The Lebow study, that was with a pretreatment of the wood;
isthatcorrect?

DR. STILLWELL: Right. Thisisthe pretreatmenflhisis
described inyour finalexpo.doc, the treatmentthat was done by
him.

DR.GINSBERG:Yeah, I think l understand your studies
fairly well. Justa couple of points | want clarified.

Did you have a waiting period before you coated these
boards?Did you follow the 30-day recommendation that we heard
earliertoday before you coated the boards?

DR. STILLWELL: We didontwo on halfthe boards, |
believe, was our protocolMe took some that were weathered for
30days.And now thatlthinkaboutit, yesWe had some that
were weathered and some that weren't weathered.

And we also did some --therereallydidn't seemto be any
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difference or any effectOf course, we didn't subjectitto any
harsh crcumstances oher than the weaher.

The Olympic stain, if [ rememberright, | know one of them
isforimmediate use on pressure-treated woéAdd I, also, have
thisexample.Thisis coated on water-repellantboardsnd the
results were pretty similarThey'd adhered as well as anything
else.Butthatwould be afactor foranexpanded sort of study.

DR. GINSBERG:And if youwould justclarify this:Did
you make a point of testing, with each sequential time point
testing, adifferent partofthe board oradifferentcoupon; ordid
you go backinyourtime-core study and sample the same piece of
board?

DR. STILLWELL: Justthe coated board.

DR. GINSBERG:Soyouswipedthe same area.

DR. STILLWELL: Right.

DR. GINSBERG:Overtime.

DR. STILLWELL: Yes,itwasonlyaverysmallareathatwe
coated.

DR. GINSBERG:Sothenisitpossiblethatyour precoat
versus postcoatdifference could have been due todepletion ofthe

surfaceresdue?
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DR.STILLWELL: Duetodepletion?

DR.GINSBERG:Yeah, ifyousample the sam&.ou
showed before with five passes, you could deplete what's there.

DR. STILLWELL: Oh, right. Yes.

DR.GINSBERG:Soisitpossiblethatyour precoatversus
postcoatdifference coudl be notdue b a surface bardr butdue ©
depletion of that spot?

DR.STILLWELL: Yes.Butthe polyurethane and acrylic,
they were so far successfuY.es, whenwe did a-- yeah, that's
another pointWe do the precoatYeah, you're certainly reducing
the amountthere.

Andsoifyou'relookingintothings like the oil based, which
has more of amarginal type effect, | think we have to be more
carefulintheinterpretation there. And I'm kind of -- ertainly
that dataisthe mostuncertaiButwhenyou getdowntothe
polyurethane and acrylic, you're below the detection limit for the
most pat.

DR. GINSBERG: Andjusttoclarify. [twasan N of 1in all
of yourtime core dataExceptforthe precoat, you have standard
error forthat.Everything elseisjustasingle data point.

DR.STILLWELL: I believe so, yeah.
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DR. ROBERTS:Thankyouvery much forsharing your data
and answering our questionsregarding it.

I would liketodoone more presentation before we go to
break.Our presentation nextison soilresidue data by Dr.
Timothy Townsend from that distinguished academic institution to
the south.

DR. TOWNSEND:Good afternoonAnd I'd like to thank the
Panel forthe opportunitytocome and speak.

My nameis Tim Townsendl'm an Associate Professorin
the Departmentof Environmental Engineering Sciences atthe
University of Florida. My area of spedlizationissolid and
hazardous waste management.

I'masolid waste engineet.:m not atoxicologistl'mnota
wood preservative scientisSo I'm going to share some
perspecives thatour researchdamhas gahered withregard b
CCA-treated wood issues.

Although we gotintoitfromthe disposal standpoint, alot of
the exposureissues have come uprecently sowe have beendoing
someresearchmthatarea.

| justwantto m&ethenotethat theresearchthat | will be

presentingis primarily funded by an organization called the -- |
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see everybodylooking around'm afraid you do not have
anything from meinyour packagd.here'saCD there nowifyou
weretosochoose to make copies.

DR. ROBERTS:Yeah, we'll have handouts prepared then
and distributed to the Panel.

DR. TOWNSEND:Thankyou.

The Horida Center for 8lid and Hazardous Waste
Management, which is located at theUniversity of Florida And
thentheinvestigatorsinourresearchteam, being Helena
Solo-Garielefrom theUniversity of Miami and mysdf from the
University of Florida Nextslide.

Objectives.Review some currentinformation about arsenic
chromium primarily, alittle bit about copper concentrations in
soiledunderneath CCA structures.

What | would liketodois--inadditiontowhat EPA asked
me toreview foryou, was ourresearch aswellas some other
research studies onthe soilresidue data.

What I would liketo also do dittle bitinthebeginningisto
talk aboutthe conceptofleaching and the migration of these
metals from treated wood because ithas beenraisedinanumber of

issues along the way, anumber of questions throughoutthe past
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day or so.

Sol'dliketobringup and showyousome datathat's been
collected by ourselves and other&nd a lot of thisis not data sets
that areintendedto be used as partofthis exposure assessment but
merely toillustrate some points thatlthink, asyougo and
deliberate and make some decisions, will help youunderstand a
little bit better about what's going on when this materialis
leaching from the wood.

Thenwedo havealittle bit of information on speiation
which we'reinthe middle of in our laboratoriesright now that
we'd like to share with youNext slide.

Sointerms of contamination of soil from CCA-treated wood,
ifyouthink aboutthe different mechanisms -- and Dr. Stillwell
broughtthisup alittle while agoButdebris from construction,
the potential thatas you build a playscape oradeckthatyou were
to saw that material rightthere and you would have sawdust that
was notcleanedup asrecommended by the manufactures and was
leftthereinto thesoil, itwould certainly add to thda burden of
heavy metal.

Abrasion of wood particles fromwood surfacds.other

words, ifyou have little children stamping their feetand ifthey're
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1 getting sand ontop of thatand abrading that, itis certainly not
2 uncommonto gotoastructure and see the wood screws that were
3 putinthere and now protruding up from above the wood and that
4 the wood has actually ground down over time.
5 Andthenleaching of metals from the wood into water, being
6 rainwater passing over thatandthenintounderlying or adjacent
h 7 soil. And tha's really the primary mechanism tha I'll discuss for
E 8 youright now.
E 9 The top two are hings thatthere realyisnotany specfic
: 10 information onthatwe can present, although I thinkit's just
g 11 importantforyoutounderstandthatthese are potential sources.
a 12 Nextslide.
(T 13 Sowe've beentalking thisterm "fixation" throughoutthe
> 14 pastcouple daysAnd again, CCA metals are fixed tothe wood
E 15 during this treatment process, and | will talk a little bit more about
u 16 some of the chemistry of fixation and try to answer afew questions
u 17 inalatter slide.
q 18 The thingthatwe've learnedisthateventhoughthings are
E 19 fixed, these metals are fixed tothe wood, they are still relatively
I 20 water soluble
m 21 Now, when | say "relatively,” whenyou were looking atthe
=
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issue of depletion of metals from preserved wood inthe pastfrom
awood preservers standpoint, you were interested in keeping as
much metalsinthere asyoucan, to keepthe efficacy of the wood
inplace.

Inthe literature ifyou go back andread, if you had
90-percentretention of your metalsinthe wood, that was a pretty
good thing.Butyou would still have agood viable productthat's
functioning. So something thatwas 10 percentorless being lost
was notconsidered anissue withrespectto depletionand how well
the wood performed.

Butwhenyou startlooking atthat 10 percentwithrespectto
someof the environmental issues whe¢h bring tothe surface dter,
thenyou can seethatevenasmallamount of material leaching can
have sone potential impactinterms of elevated concentations.

Next slide.

As areminder aboutconcentrations, one thing thatis
oftentimes confusingisthatthe woodindustry uses unitsinterms
of pounds per cubic footSo you are goingto see whenyou buy
wood, oryou've seensome ofthe presentations already, PCF .2
pounds per cubic foot, referringto .2 pounds ofthe CCA chemical

inacubic footof wood, where .4 pounds per cubic foot.
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Since ldeal --and alot of you deal -- with concentrations
such asparts pea millionin asoil or wasteor in awater, justto
giveyou some perspective, it'sabout 1,700 hundred milligrams per
kilogram of arsenicinthe wood for .25 and about 2,000 for the
chromium.Thenifyougoto .4, of course,itincreases
concomitantly after that. Next slide.

Interms of -- I would like to give you some perspective so
thatasyou begintothink oftheseissues how much should you
really expecttoleach.How much of thatarsenc or thatchromum
orcopperthat'soriginally inthe wood would you expecttoleach
overtime.

Ifyougototheliterature and begintolook atsome of this
information, one thing thatyou will encounterright away is that
there are anummer of differentways wherehisismeasured, and
it's oftentimes done looking at different scenarios than we're
talking about here.

Oneofthebig souresof literatureis going to bdrom the
industry datawhere they go outandthey have a piece of wood
that's buried in soil somevhereor there's adeck builtoutin a
particular areaand they measureretention loss ovetime.

A lot of studies are looking at aquatic toxicityn other
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words, ifyou're goingto have CCA pilings or bulkheads in a water
body, how muchis goingtoleach offtha3oyou have alot of
studieswherewater and thematerial is submeged in water.

There are afew caseswhereyou'll have studies where you
try and simulate rainfall overthose although those are more outin
the field and aren'tanywhere as numerous as the studies being
doneinsubmergedin water.

As awasteengineer, onething wedo dl thetimeis wetake
wastes and we leach themnd that's typically done in some kind
of batchtest And some of you have heard of aterm called the
"TCLP," which isthe toxicity characeristicleaching procedure.
It's just atestthatyou usetoleach elements orchemicals out, and
it'susedinregulatory terms forregulatory reasoNext slide.

Now, whenever we talk aboutleaching -- andA#&nd the
Office of Solid Waste had their own science advisory board or
panelonjusttheissue ofleachingitselfwhenyoutalk aboutsolid
waste incontaminated soil8utwe've already heard about woods
type and the way itwas treated having avery, very bigimpact.

The type of leachng solution -- of course, we're deilg
with rainwater hereand al thedatal'll presenttoday deals with

rainwater or simulated rainwateBut if you have salt water, it
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mightleach differently thanif you had rainwater versus ifyou
had, say, awater that had high organic carbon content.

The pHwe've already discussed in hetel like to shed a
little bitof light on whatyou would expecttoleach as afunction
of pH, the size of the paricle. You can see adt of the studies that
| -- orsomeoftheresults | present forillustrative purposeare
doneonsize-reduced materials because that's typical of how you
doleachingtestsinthe lalloyou have to always kind of keep in
the back of your mind particle size as being anissue of
importance.

ExposuretimeHow longthe woodis exposedtothe water.
And thenthislistisn't meantto be allencompassiBgtanother
one, microbial action, ifyou have wood thatis buriedin the soil
and you have these organisms that are acting on that, the amount
thatleaches and moves fromthe wood should be different or at
least will have some impactbecause of that.

And real quickly, somereports will givemilligram per liter
interms of whatthe concentrationisinyourleachate asitleaches
away.Others will giveitinterms ofthe percentleftinthe wood.

Andwhat I'vetriedtodoasmuch asl| canisto go back and

connectdatathat | had in milligrams pea liter, whichis wha we're
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1 usewhenwe'retryingtodoassessments forthisregulatory

2 applications, and putitallinterms of percentremaining or

3 actually percentleaving the woodtlhow much arsenic or chromium

4 has leftthe wood inagivenleaching tedlext slide, please.

5 This slideright heresimply reports theresults of anumbe

6 of field depletions studiesThese are compiled from a number of
h 7 differentindustry reportsAnd you see Hilo, Hawaii; Gainesville,
E 8 Florida; happensto bethelocation of testsitBsinesbridge,
E 9 Georgia.
: 10 So | selected some of these. | apologize. The purple bar
g 11 representarsenic, andthe kind ofthe light green bar represent
a 12 chromium. And these are nobhecessary manttorepresenhow
(T 13 much would leach fromadeck oraplayscape asrain was falling
> 14 overit. These are faily aggressve tests to see how mich of the
E 15 chemical, arsenic orchromium, would leach from the wood.
u 16 And justto give yousome perspective, you can see arange
u 17 of anywhere from maybe 15upto 45 percentofthe arsenic would
q 18 leachoutunderthese very aggressive testswhere they're bearing
E 19 stakes and sdsor where hey have materials thathave been set
I.I.I 20 outinavery humid, very moistenvironmentwhere you'd expectto
m 21 have alotof deterioration.
=




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

10

11

12

13

14

15

16

17

18

19

20

21

74

And thepurposeofthesetests aereally to determinehow
well the chemcals and he structure and he efficacy of the
material holds up ovetime. | do wantto m&ethepoint, and Dr.
Stillwell madeit alittle bit earlier, istha chromium tends to
leach bss than arsené. And we'll addresshatagain.
Andyou cansee chromium leaching fromreally -- no
reported leachng up b maybe 20 percentSo again, these are
field teststo startto give yousome idea of magnituNext slide.
Now, whatI'd like to show you next are going to be some lab
tests. And there's atest tha's kind of simila totheTCLP. It's
call the "SPLP," synthetic precipitationleachihg procedurelt's a
rainwater test. You take a smulated rainwater. You leachi. You
add a 20-to-1liquid-to-solid ratio for 18 hourk.s rotated end
overend, andthenyoufilteritand analyze what'sinthe leachate.
The testprescribesthatyoudothison aparticular size-
reduced basisln otherwords, you take materials and grind them.
ButI'll show you some resultsinamomentwhere youcandoiton
entire pieces of wood, not necessary two by fours, butnotground
up either.Next slide.
So herearesome SPLPresultsfor new CCA-treated wood

samples purdchased from local homeimprovement storesin Florida
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The green, agai, represendarsenc, and hered represerst
chromium.And the error barsthatyou seereally justrepresenta
min and amax in terms of thethesedifferent sanples to giveyou
someideaoftherange.
The pointis,ifyoujustleached one block of wood that was
the size thatyou needed for the particulartest, SPLP, whichis 100
grams for 18 hours, you see about 1l percentofthe arsenicleaches.
Now, itranges fromthe type of woodf you grinditup and
have sawdust, you'll have anywhere from 1 percentupto 8 or 9
percent mightleach out of thatwoo@&hromium, again, leaches
less.
So probably the main point | offer for you, a few points,
number one, arsemileaches mre than chromum. Particlesize s
veryimportant.The larger -- I guess, itwould be the more surface
area available, the more leaching you're going to ha&Smthe
largerthe particle size, the less leaching thatyou'lltend to see.
And, also, ifyou notice,thatrangeinthose error bars, which
again are just minand maxne pointthatlwouldreally stress to
everybodyisthatone piece of CCA-treated wood goes --you look
atanother piece of CCA-treated wood, you might have completely

differentresults.
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Interms of whenyou acceptthis .25 pounds percubic foot
thatyou see onthelabel,in my mindwhen | see that, that means to
me .18 to .35 or something like tha$o there'sabigrange.

And I've heard others who are wood preservation scientists
reportsimilarresultsAnd you can find thatinthe same piece of
lumber.Because ifyougothrough acertainspotthathas alot of
hard wood versus softwood, you justget different penetrations
and you getdifferentamounts of material that will leadNext
slide.

Well, we've talked aboutthe impact of piAnd | went ahead
and converted this overto percentleadhidn't have time to
keepthe errorbarsinmBut here youseethe new CCA-treated
wood. Itwas purchased as .25, and the analysisusing XRF was
.21. Sothat'snotanuncommonthingto find.

Look atthe greenlineAnd, of course, thisis percent
leached as afunocan of pH.And it's afarly typicalcurve that
you see foralotofdifferenttypes of metals&nd at neutral
conditions, you're seeing around 35 percentor so ofthe arsenic
leach.

Now, thisis, again, using asize-reduced material.

Remember we saw onthe one previous slide maybe 4-or 5-percent
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leaching.And thisisasimulated rainwaterSowe're taking a
simulated -- well, we adjust thepH. So wetakeDIs and thento go
toahigher pH, we use sodium hydroxideo go to alower pH, we
use nitric acid.lt's something that'sused inthe waste industry to
characerize wase fairly frequenty.

Butjustnotice thata pH of 2, we're talking around 45
percentorsoofthe arsenicleachinlgyou'll see around a pH of
4to5,you'retalkinganywhere from6to 12 percent.

| would say thatit'sreally --whenyoutalk aboutwhatthe
pHthatyou are goingtoencounteronthe wood, eventhoughyou
might have rainfall, depending ontherain conditions, the wood
itself, the pH of asolutionin contact with the wood, istypically
goingto be arounda4.5to .o thatwilltypicallyendup being
whatthe pHis atthe exposure site asthis material passes over.

And hereyou can see, again, chromium behaving in similar
manner butagain less materialleachng.

Nextslideis asimilar, notquite, of robust data setand
probably we will redo some of thislhisis foran old playground
thatwas torn down.

Solwantedtoshowyouthe factthatyoutake material that's

--now thisis size-reduced, soyou're getting intothe middle side
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1 of thatwood, that wood material as awhole, notjustthe surface
2 material but theentire material, again, displays asimilar pattern.
3 Thisone actually leached a little bit more chromium at the
4 lower pHs.Buttoward the neutalranges, arseritended bleach
5 more.And, again, thiswas .39 pounds per cubic foot as kind of
6 being an average rention value. Nextslide.
h 7 Let'stalk abouttime forasecon®ecause onethingthatl
E 8 thought was interesting and worth you notingisthat--thisisa
E 9 testwe ran, hatSPLP, which aganisarainwater leachihng test,
: 10 and we took some ground-up CCA-treated wodd.d thisis new
g 11 treated wood.
a 12 And whatwe didisconducted awhole suite of SPLPs, butwe
(T 13 took them off at differenttimeswWe allowed themto leach for
> 14 different lengths of time
: 15 And justnoticethat 18 hoursisthe pointwhere we take off
u 16 the traditional SPLP tesButif you notice, the amount of arsenic
u 17 that continuestoleach off overtimén other words, the arsenic,
q 18 it'snotsome instant solubilizationinto the leaching solution, that
E 19 thereis a migration fromthe wood itselfinto the solution.
I.I.I 20 And asyou depletethe surface of thatwood particle of that
m 21 arsenic,thenyou have this gradient of greater arsenic
=
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concentationsinthe centr moving outtoward the leaching
solution.And soyou begintoseeincreased concentrations.

Also, notethe differenceYou know, it differs from woods
speciesor fromdifferenttypes of treated wodlt arsenic,
again, ismuch greaer than chromum. And for those of you
interestedincopper, copperwould fall justalittle bitabove the
chromium linein this paticular example.

Sothisiswood being exposed atdifferentlengths oftime.
Butyou're not necessarily goingtoencounterthatawholelotata
playscape.You're going totypically have the water pass through
andthenyou'llgetnew water exposedtoiton soil.

Soonthenextslideis another set of timeresults. And here
they are for blocks and chipped woodnd thisiswhere youleach
it.

Soyoulook atthatbottom lineYouleach ablock of wood.
And the nextday, youdrainthatleachate; andyou putall new
freshrainwaterinthere andyouleachitagafdndyoudo it
again,andyoudoitagaimlAnd whatyou seeinthis case, isthat,
by the time yougetupto1l0daysorso,we've leached 6 percent.
Butit's stillincreasinglt'sthatslope of that bottom line is

relatively linear.And whatyou're finding isthe concentrationin
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your leachate onday 8, 9,and 10is aboutthe same.

Sothe pointlwould make isthat, yes, thatwhenyou do have
aplayscape or CCA-deckandyou have rainfall coming over it, you
are goingtogetyourlargestamountofchemicalleachedinthe
beginning.Butthenyou have continual smalleramountleached
overtime.

Andldon'tknowthatthe chemistry andthe experiments
have ever beendonetodocumentthisin great, great deBait.
you can kind of develop a modelinyour mind where, as this
material is washed from the surface of the wood at differentratios,
you have chemicals fromthe inside of the wood thatbeginto
migrate to the surfaceAnd you continue to have thisleaching
process.Butitis fairto saythatyougetprobablythe greatest
doseinthe beginningNextslide.

Soinyourexposuredocument, |l think somewhere they go
and they say, hterms of whatmetalsleach nore, itdepends on
what source you look atSometimesit'scopperis greaterthan
arsencisgreaterthanchromum. Thatstrue for low pHs.

Because as soonasyougettoalowpH, copperreally startsto
come off.

Butreally, all theresultsthatwe've done atthe typical pH
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of rainfall, arsenicleaches the mostfollowed by copper andthen
chromium theleast. Next slide.

So kind of my purposeinthatisjusttokind of give you
somefamiliarity with what happens with respect to these metals
leaching fromthe wood because that'stheninturnwhat getsinto
thesoil or, sswe'll talk later, into these buffer materials
underneath the structure.

Sowhatlwas askedtodo by EPAwastoreview, briefly,
some ofthese studies that have been conducted.

Sowiththe nextslide, I'll talk about a studfnd thisis
something that Dr. Stillwell and his colleagues conducted.

Thiswas a study with seven decks, atotal of 85 soil samples.
Andyou canseethe note thatall but--none ofthem were coated
with paintor stain exceptonelou had a series of control samples
which were taking away from underneath the decWse had soil
samples collected fromunderneath the dedk.d then you had
soil sanples collected away from thedeck to try and g& someidea
of background concentration.

Soifwelook atthe nextslide, here are the seven decks.

And thisinformation and datais allinyour document, to give you

an exactpage, 38,inyourexposure documedd.thisis just
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information taken from there and, of course, Dr. Stillwell's
publication.

Butyou canseethe mean concentration for thefsred this
isforarsenic beneaththese series ofdecksrange from9upto 130
with an overall average of 76 milligrams per kilograhiyou look
atcontrol samples, youcanseethey were allintherange of2to5
or so.

Sothenext slidewill kind of giveanideaof all three
metals.Again, you can see the arsenic concentration onthe far
right. Theunderthe deckisthe yellow bar, and the green bar
represents thecontrol sanples. They were statistically different
atevery ste.

Youcan seethechromiumandthe copperalsodemonstrated
elevated concentrations above backgrouhad.tice that copper and
chromiumintheseareashad highe naturally occurring
backgroundinthe soil.

Ifyougo backtorememberwhatisthe concentrationin
CCA-treated wood, there's alittle bit more chromium than there is
copperinterms ofthe overall concentratio@hromium is more
abundant.Butas you noticeinthiscase, yousee more arsenicin

the soilthanyou do see chromium.
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And what Dr. Stillwell was able to pointout thdactis tha
the numbers are highAnd there's been some criticism that, well,
thesearejustrepresentative of perhaps savdust or somehing like
thatunderneath the declButyou would tend to see things alittle
bit morein comparison baweenthechromium and thearsenic
where he chromum would tend to be close b the arsenc or
perhaps alittle bit higher. So, again, thisisoneofthedatasets.
Let'slook atone more, pleasén a Florida study -- and this
iswhatwas done by ourresearchteam--atotal of 73 soil samples
collectedunder nine treated-wood structur&o.me of them were
decks, some of them were kind of like footbridges and walkways.
I'll show you a few picturesinamomenAnd then control
samples, anequal number were taken from areas nexttothose
structures, anywhere from 50to 100 feet aw#&ynd then collected
soilsamplesfromuponeinch of soiAnd, also, ateach site, we
collectedacore.
Soifwelook atthe nextslide there were three citidse
diditin Gainesville, whichis kind of thecenter of thestate. And
you can kind of see some footbridges or walkwaMext slide.
Thisisdownin Miami.You can see alifeguard stand, a

couple more treated-wood structures in parkext slide.
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1 Thenupin Tallahassee, whichistheinthe panhandled of

2 Florida, agan, typicalexanples of whatwe sanpled from.

3 Now, | will say that we did notlook at playgrounds as part of

4 this study.We were looking at CCA-treated structuredext

5 slide.

6 Just formed asimplegrid when we were out there. Our
h 7 objective was b collecteightsanples. Sowe'd forma grid of a
E 8 particular section of this deck or walkway, and then we would
E 9 samplefrom thosegrid sections. Next slide.
: 10 Also collectingacore sample whichyou see thereinthe
g 11 center being collected. Nextslide.
a 12 And then, of course, one of the things we wanted to do was
(T 13 to makesurethat what weweresampling was really a CCA-treated
> 14 wood deck.Sothere were some stain tests thatwe were ableto use
E 15 aswellastocollectsome borings thatwe could take back and do
u 16 XRF or chemical analysisto ge¢ someideaof what theretention
u 17 value was because, in most cases, you simply don'thave the
q 18 original specifications available foryouinterms of whatitwas
E 19 made of or what the concentration wasext slide.
I.I.I 20 | just wanted to make the notereal quick that it turns out
m 21 that, when wegotdltheinformation back, therewas onesite
=




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

10

11

12

13

14

15

16

17

18

19

20

21

85

where the arsenicunderneath the deck was not statistically
different thanthecontrol sample.

Sowhatwe didiswentback andresampled and, again,
checkedtoseeifthedeck was actually CCA-treated wobmd it
turned outitwas nota CCA-treated decko our data set then of
CCA-treated stuctures was reducedteight. Nextslide.

And we'll take alook atsome of the resulsgain, these
aresummarizedinthatexposure documeWte found somewhat
similarresultstowhatthey foundin Connectic#nd the overall
concentration thatwe found was a bitloweéfou can see that we
found anywhere from 4 up toan average 79 milligrams per
kilogram with overall average of 28.5 milligrams per kilogram.

You canseeourcontrolsfoutendedto seeifitwas --if
you had more organic soil nearby, we tended to see slightly higher
arsenic concentrationsinour contrdNextslide.

Again, asimple slide as we saw beforéou see copper,
chromiumand arsend. These arelie average concendations inthe
soil. Notice, again, thatthe copperand chromium background
concentrationstendto be higherthan we see for arseWiehave
relatively low arsenic background concentrationsin Florida.

We did not, however, see exabtwhatwas seenn
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Connecticut with referenceto thechromium bdang alot less than
arsenic.And one ofthe things -- and we're still kind of looking at
this --isthd with thegreater mobility of arsenic, what we're
imagining is alot moreof thearsenicis mated down to thesoil and
pastthe zone we're alelto collectbecausetiprobably tends o be
themobileofthecontaminants. Next slide.

Andto giveyousomeidea of variability, | just picked one
particular site.And thisis not meantto be a histograi's just
the actual sample numbers.

Thefirst se, thefirsteight, beng inthecontrol, and the
second eight, beingthe concentrationsunderneath the structure,
justtogiveyousome idealhere's afairdegree of spreadinterms
of the data, and we'll talkin a moment a little bit more about why
ittends to bevariable.

And, you know, you go and you sample underneath this deck.
| mean, here was one partular stewhere | havehle average of
around 80.There was one sample thatwas over 20t0was 220
milligrams per kilogram.So you do tend to find some hot spots
here and thereNext slide.

Tojusttake aquicklook atsome ofthe cor@sisisthe

arsenic concentrationYou can see concentration onthe top X
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axis. Andthen going down, we're talking about depthinto the
soil.
Gotothenext slide, and we'll go ahead and enter the
chromium dataThen one more slide, you can see the copper.
Now, | will say that, interms of ourtrends, we wentthrough
and actually havecomputed thetotal mass to kind of intgratethe
areaunderneath thatcurve to see how much total mass of arsenic
orcopperorchromiumwere inthese soil samplé&atyou found
insome cases, you know, you found more arsenic;in other cases,
you found more chromium.
It kind of illustrates thepointtha there's alot of things
going on, thatcertain soils are goingto bind it more, the age
matters, and the hydrologic conditions matté&rext slide.
Soifyougotopage 38inyourexposure document, instead
of reproducing the table, I justthoughtI'd putitinquick graphical
form foryou.
Butyou cansee five studies that were referenced, the
Riedel, the Osmose study, these two studies by Doyle and his
colleague, andthen Connecticutand then Florida.
Andtheredbarrepresents arsenic, andthe green bar

represents chromium. | would say that really thethreedatasets
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that compared the mostinterms of the methodology would be
Connecticut study, the Florida study, and the Osmose stdhe.
Osmose study was just finished up fairly recentlyhad an
average of around 23 or 24 milligram per kilogram.

Ifyougotothe nextslide, | wentahead andjust putthe max
values thatwereinthere just, again,togive yousome ideathat
youdo see afairdegree of variability inthe soilunderneath a
given structure Next slide.

Sowhat should be expected®ecause one of the things that
I've kind of come to the pointisthat, numberone, we shouldn'tbe
surprisedthatwe see these elevated concentratiamsl, really,
you should all be ableto have some kind of gutinstinct about what
range you mightseeunderadeck based onsome ofthe data that
we've looked at before.

Soifyougotothenextslide, whatyouhave hereissimply
assume thatyou have adeclthas a known mass of arsenidnd
| based thisonithad 2,000 milligrams per kilogram of arsenicin
the wood, whichis kind of somewhere between .25 and .4, to
representthe differenttypes of woodsinthere.

Leaching graphs we showed &eginning of the presenation

togiveyousome idea of the magnitude of how much you might
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expecttoleach overtimeAndthenthe Y axisisthe arsenic
concentrationin thesoil. Andthenthoselinesrepresent, if all the
arsenic, forexample, was bound upintheupper2inchesversus
the upper4inchesversustheupper8orl12,thatwouldbethe
concentration Notthatyouwould ever expecteverythingtoonly
gotoacertainleveland stop butto give us some kind of sense of
whatwe realy expect

Soifyougotothe nextslide, justaquick examplest
assume thatwe have 15-percentleachiNgw we showed data on
some ofthese depletion studies thatareup to 40, 50 percent.
Those are pretty aggressive condition¥e saw some ofthe lab
studies that showed up towards 18 percentand some ofthose are
somewhat aggressive.

Butifyou start --those are shortduration$you start
talking 5,10, 15years, I thinkit's fairto say thatyou could see
10-,20-, maybe 30-percenkteaching of the material, especally of
the arsenic from wood.

So anyway, ifyouassume thatthe 15 percentor sothat
leaches goesintothe upper8inches, thatwould be 23 milligrams
per kilogram;ifyouassume 4inches, 15 milligram per kilogram.

Sothe pointisthatyou're goingto see different
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concentrationsOn the study that, you know, will follow this,
when people gooutand sample, you're goingto see variable
concentrationslt'sgoingtodepend onthe soiltype;it'sgoingto
dependonthetype ofwood; it'sgoingtodependontherainand
frequency.Gotothe nextslide, pleaséthink | have some of
theselisted.

Yeah, condition and the age of the wooWe've already seen
what dramatic difference itha#And, again, just based on our
experience, it's kind of frustrating when you try and get good
statistically tight datathatyou can gotothe same piece of lumber
and have very dierentretention values evenmthatpiece of
lumber.

Soil properties.If were youto have aclay soil versus a
sandy soil ororganic soilThe use patternsAre you goingto
have little kids running on top of this and kind of grinding up little
bits of wood overtime?sitsomething thatis goingto be actively
used, alot of traffic, would that have animpact?

Where you take the sample, you have what's known as "drip
lines"underneath these deckid.you canimagine these play
structures, ifyou have two pieces of wood and you have a space in

between, he waterisgoing tofall down thatspacenbetween and
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you'lltendtogetalot more water onthatsoildirectly underneath
thanyou will the adjacent soil.

Soifyou happentosamplerightthereorifyouwereto
targetyour sampletogorightthere, youwould have a higher
concentrationthanifyouwentinbetweenthose driplines.

Ifyougorightnexttoapostandsample that material right
there, you're goingtogethigherconcentrations.

Rainfall amount and intensityWell, we already said -- |
mean, you canimagine ifyou had avery slow kind of misty rain
where the wateris sittingonthe wood alotlonger and given more
timetocomeinto solution, the concentration of the liquid that
might come off might be highenVhere if you had avery short,
intense rainfall followed by the sun an hour later, you might not
have agreatdeal oftime forthat waterto become exposed.

Andinsome ofthese structures, ifyou have asloped area
underneath that, you're goingtotendtogetalotrunoff; andit
won'tnecessarily percolate intothatsoilunderneath so that soil
hydraulic conductivity or permeability.

So, again, | justwantedtoleave the pointwith you thatthis
range of values you see, I think, are going to be pretty typical of

whatyou're goingto seewhenyougooutandrepeatthe study.
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And it'sgoing to bevariable from siteto site

But kind of using what we know about how much we'd expect
toleach and somofthese prevous measurenents, we can, | hink,
develop some sense of comforton where that datawould be
expected tofall.

Nextslide.One comment, another questionis, dothe metals
spread laterally out? In other words, thisis genmoreimportant
thanjusttalking about playscapeBecause you'll have some
footbridge areas and walk areas, butyou're also going to have
some postsAnd toillustrate this, | wentahead and took arecent
study that Dr. Stillwell did where he looked atthe sound barriers
that hereferred to earlier. Next slide.

And whatyou see inthis particulargraph, thisis arsenic
concentations. These are arseniconcentations -- wel, arsent,
copper,andchromiumAnd you see concentration onthe Y axis.
The yellowrepresentsrightunderneathreenis 80 centimeters
away.And thered sacontol much further away.

Sorightunderneathit, you gethigh concentratio@s.ce
you move away from the structure, you simply don't see that much.
Solthinkthd's soméhing tha's fairly intuitive to all of us.

Where you getthe contaminationis where the water goeéhal
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ifyouhave some mechanism forthe watertorun offandthengo
down, you can have itthere; butit's notreally goingto travel.
Unless we were talking about something that wasin the
groundwater table, it'snotgoing totravel laterally's going to
really stay isolated towhere tisand then downward.You can
have significant contamination going dowAnd then the question
of whether it gets down deperinto thesoil and gesintothe
groundwater or something, it still, you know, remains anissue.
With some of the sites we saw wherehte arsentc was a bt
lowerthanwould be expected, you know, one potential hypothesis
isthatarsenic, again, was getting beneath thatupper eightinches
orsothatwe were ableto measure and going further ddwaxt
slide.
| did wantto makeacommenton speciaticdnd real
quickly, I --and thisis, Mr. Chairman, thisisonthe CD that has
my presentation.
| wentbackto myroomduring lunch and found arecent
review paperinajournal called "Environmental Pollutiolid
itwasareviewon --it'scalled"Leaching of Chromated Copper
Arsenic Wood Preservativeslt's a pretty good literature review.

It'sa PDF file.So ifanybody wanted putitontheircomputer and
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take alook overitthe nextday or so.

Butlwantedto look atthatissue aboutthe chromium
because we've been talking about fixatioknd what's happening
infixationthatwe've beentalking aboutischrom V goingto
chromlIllinthisreductionreactionBut what was broughtup
earlieriswhatisthe coupled oxidationreaction that's occurring
with that. And, apparently, the arsenic staysinthe V state
according tothisliteratureAnd thenthe copper staysinthell
state.

Butwhat they cited in this pgperwas thaitwasthe
oxidation of hydroxyl groups on cellulos&.o the actual material
being oxidized was the wood itselT.hat was the kind of current
state of thinking interms of whatthe reaction was that was
happeninginside the woodlhat was the best | was able tofind on
short notice.

Butifyoutake alook atkind of the fixed process -- and by
the way, interms of fixation, the quote inthe paper was that
"fixation of wood at 15 degrees C takes 14 day$hat's what'sin
this paperifyouwanttolook atthislater and they have the
reference for that.

Ifyou seethese particular elementsthatare formed, they



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

10

11

12

13

14

15

16

17

18

19

20

21

95

talk about differentchromium and arsenic species, some with
copper.Andthentheytalk aboutanumber of complexes between
chromiumVinwoodand chromium Illinwood and copperin
wood.

Now, we've done a little bit of speciationin our laboratory.
It'sreally kind of an ongoing projectthatourresearchisinvolved
in. Nextslide.

| wanted to share itwith youwhen we've taken treated
wood, most ofitbeing new -- we're still working -- but a few
weathered samplesAnd you do what's known as an alkaline
digestion, whichis howyou getchrom VI out of soiléou can't
do astandard digestion, acid digestion, on soils because you will
turn allthe chrom VIitochrom IllISoyou havetodo aspecial
alkaline digestion, whichisan EPA method.

We found from about a halfa percentto5percentchrom VI.
Which, again, ifyou look atthe previous slide and those lists of
chemicals, anumber ofthose were chrom ¥hen though it's
fixed, there are afew chrom VI specieAnd if you actually take
the wood and digestthat -- well, atleast we've been abletointhe
lab find it.

However, when we do &lching test, that's notwhatleaches
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off sowe're nofinding any chronVlinthe leachage. Orifitdid
leach off, itgot converted to chromium Il during the leaching
process.

Now, one thing that's relatively new that I'm not prepared to
say alotaboutYou would expectmostofthe chromiuminthe
soilsunderneath the structure to probably be chromium Il because
of organic matter andreductioninthe environment.

Butwhatwe have detected -- you know, we're still having to
go back and do this --issomehromium Vlin thesoils. We're
talking maybe5 milligram per kilogram or someéhing likethat. So
it'snotatremendous amounB.utthe factitwas presentwas a
little bit surprising.

There's literature outthere that shows thatyou can get
oxidation when you have different manganese materialsd
there'sevensome studies where you have ironinitandlightthat
cancause some oxidation.

I'mnot surethatwasthereasonforany ofthese things or
not, butitcertainly pointstothe needinthis future study that EPA
will doto kind of look atthat because it has a potential.

Again, chrom VI, by and large, isnhotgoing to be a major

componentofthese materials thatwe're talking abdutt it
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certainlyis presentinsome smallamountinthe woAdd I think
we saw a little about of that yesterday inthe presentation, you
know, small amounts onthe wood filmAnd then we found a little
bitinthesoil. Next slide.

Now as faras arsenic goes, the speciationthat's beendone
today which has beenusing HPLC, hydride generation, and then
atomic fluorescence spectrometry has only found inorganic species
of arsenic.And they looked for MMAA and DMAA inthose.

And new wood samples, everything that we found in SPLP
leachate showed an arsenic valance oAfhd if you go and start
looking atthe older samples, youdid begintosee lll form.

Now, how much?t's going to take some additional work on
that, butthere were thetwo inorganic speciesinthe olderwoods
samples.

Allthe leaching teststhatwe've done on soils, we haven't
really figured out adigestion extraction for thesoils thenselves.
Butaleachingtestonthe soils, everything we found has been an
arsenic V.And it's all beeninorganic, atleastany of those two
speckes thathave been present

And, again, itissomewhat preliminary; and, you know, it's

notsomething that has been peer-reviewed or publisiiBad.|
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though atleastinterms of your discussions it might be worthwhile
foryouto atleastknow some of the work that's going Next
slide, please.

Okay. Well, that'sthe end of this particular presentation.

DR. ROBERTS:Let'sgo ahead and take some questions,
thenwe'll probably take a break before we getinto your buffering
materials.

We have anumber of people who have raised their hands.

But before we start with the first question, letme go ahead and
make therequestifyoucould getusthe PDF forthatpaper, we'll
getitprinted out, distributed to the Panel, and added to the
document.

DR. TOWNSEND: It'sonthe CD now.

DR. ROBERTS: Dr. Styblo, then Dr. Mushak.

DR.STYBLO: Averynice presentationObvious question
about speciationWhat kind of method do you use for speciation
of chromium?And canyou give us more insight aboutthe
speciation method used for arsenic.

DR. TOWNSEND: Yeah, I'll dothebest| can. For
chromium, we useionchromatographhif.it's asoil sample, we

would do the alkaline digestionWhen we do the ion
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chromatography with a Dyonics columnto separate the chromium
speckes.And then there's he carbazde color metricreacion
which we have a spectrophotometertolook at.

Andit's notsomething toocomplicatetieat generates the
calibration curveand runs thesamples. Wedo tha immediately
afterwards.Sowhen we produce aleachate, it'sdone within a few
hours.Where ifit producesthatdigestion procedure, it'sdone
rightaway.

Let'sseeforthe arsenic speciation, again, I'll give my little
spotonitadthenHelenacanadd inifthere's moredetail needed.

But again, it's AHPLC to tems of sgaration thenit's a
hydriatric generation phasénd then as adetector, use atomic
fluoresce.

DR.STYBLO: Whenyousay"AHPLC,"howdo you prepare
asanpleforeach speds?Doesitincludeitindigestion that
could possibly destroy --

DR. TOWNSEND:I believethey've allbeen doneinaqueous
samples;they've be filteredButthose aqueous samples are put on
directly.

DR.SOLO-GABRIELE:Yes.

DR.STYBLO: Sowhenyoutalkaboutthe organic arsenicin
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wood, you're talking about whateveris extracted from wood by
water.

DR. TOWNSEND: Yeah.Whateverisinthe speces.We
didn't actually do an extraction of the woodnlike the
chromium, where we have this alkaline digestion procedure, we are
not familiar with aextraction procedure. So dl thedatathat |
reported were on aqueous sgres;they were etherleachaes. But
they werenot necessaily representative of what is totdly in the
arsenc.

DR.STYBLO: How aboutsoil samples?

DR. TOWNSEND: Soils were alsodone onFA . Pleachates,
sothey were ony whatleachedihan agueous sation.

DR.STYBLO: Thankyou.

DR. ROBERTS: Dr. Mushak.

DR. MUSHAK: Paul Mushak.Excellent presentation, by the
way.

DR. TOWNSEND:Thankyou.

DR. MUSHAK: Therainwaterleachtestsindicate thatyou
have continued leaching of arseni&nd if you combine that with
thislong-held view of chromium fixation but with some ambiguity

aboutthe copperandarsenic binding, this suggests that fixation of
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chromium occurs butyou have ligand equilibria with arsenic and
copper.

And ifwe go backtofreshmanchemistry principles, this
says, by way of the Le Chatelier (ph) principle, that as you shift
equilibriainligand and exchangetheequilibria, thesysten
respondstorelieve the stresSo asyou're pulling arsenic out as
showninyourleachtest, you're getting kind of this bop-along
arsenicamongligands.

DR. TOWNSEND: Right.

DR. MUSHAK: Solthinkthe notion of fixation has to be,
you know, held inaqualified way with arsenic oreven copper for
that matter. I think chromium fixes theway it's described, but I'm
notsure thatthe ligand bindingisassimple as people say.

Could youcomment?

DR. TOWNSEND:Well, I think, you know, what you said
all makesreal good senséwould justencourage everybody, you
know, ifyouwanttoread alittle bit more about fixationto again
gotothatpaperwhch was hatrecentreview. And they go into
similardiscussionsAnd they talk aboutthe issues of fixation.
And, again, keeping the arsenicin has always been the difficult

part.
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1 DR. ROBERTS: Dr. McDonald.

2 DR. MCDONALD: Peter McDonald.I'll justrestrict my

3 commentstothe Floridaand Connecticut studiEsst of all,

4 weretheremany bedow-detection-limits readings especially inthe

5 controlgroupsinthose studies?

6 DR. TOWNSEND: Inthe Floridasamples, what wedidiswe
h 7 wentaheadWe could do alotofthings on something like the
E 8 ICP.Butonce we gottocontrols, we wentahead and wentdown
E 9 using the furnaceSo we lowered our detection limitto be able to
: 10 measure somethingSo there weren'talot, butthey were pretty
g 11 low concentrationsWe were getting down to about--onthe
a 12 furnace, we'd getdownto .4 milligram per kilogram, something
(T 13 like that.
> 14 DR. MCDONALD: Also, you listed the sources of variation.
E 15 And, presumably, you have thatinformation abouteach sampling
u 16 site. Solwould expectyouwould be able to putthosein as
u 17 covariants and be abletoreduce the amount of unexplained
q 18 variation in thefinal fitted modd. Istha possible
E 19 DR. TOWNSEND: Yeah. We'veexploredthat alittle bit.
I.I.I 20 It'son one sense we can go and identify a high sample, for
m 21 example, and getinidea thatit was perhaps near a griine or
=
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somehing likethat. But when westarted putting things likeage
in,evenifyou start offas something as simple as age, it's been
difficultto find any specific pattern.

Butl mean | will say that wehavenottaken it perhapstha
step thatyoutalk aboutandtrytodo a multivariantanalysis like
that or anything.

In Connecticut, what Dr. Stillwell was able to find is alittle
bit betterinterms of asafunction of age. You sav thetotal
concentationsincrease excepfior the oldestsanplewhich
happenedto betoonethatwas sealed as well.

Sowe've --you know, we've tried to go through and look at
itinanumbe of different ways to begin to explain it alittle bit
more. Butit's beenachallenge.

DR. MCDONALD: The EPAis proposing a study much like
this, soitwould benteresting if thesethings wuld bebuiltinto
it.

DR. TOWNSEND:Yeah, that's goodl agree.

DR.ROBERTS:Dr. Smith.

DR.SMITH: Andy Smith, Maine Bureau of HealthPAnd |
wantto follow with my other colleaguesincommending you for a

very nice presentation.
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Three briefquestionsOne is canyoutalktome sol
understand yourleaching metho¥ou've gotaleachatel.assume
there's afiltration step before youdo the sortof analysisoritgoes
into theinstrument; is tha correct?

DR. TOWNSEND: There's afiltration step; correct.

DR.SMITH: And what's theporesize of thefiltrate?

DR. TOWNSEND:It'sa .7 micron.lt's what's prescribed in
theTCLP test. That's my recollection.

DR.SMITH: Okay. The next questionis foryour fieldwork
inlooking atthe various soil samples collected beneath the
structures, were you abletogetanyinformation onto what extent
these stuctures may or may nothave beenreated with any seaant
post-CCA tratment.

DR. TOWNSEND:Idon'tbelieve that we gathered any
information thatwas specfiic to saying thatthey were seadd or
not. I think for general things, forthe most part, they weren't.
don'tknow if Helena --

DR.SOLO-GABRIELE:Visibly, you couldn'ttell.

DR.SMITH: You couldn'ttell.Sowe don't know to what
extentthataccounted for variability --

DR. TOWNSEND: That'scorrect.



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

10

11

12

13

14

15

16

17

18

19

20

21

105
DR.SMITH: --inthedataaswell.

DR. TOWNSEND: That's correct.

DR.SMITH: LastquestionisI'mvery curious aboutthe
commentsyou made onacouple ofinstances aboutthe variationin
the arsenic contentofthe wood itselfasaresultof both treatment,
etcetera.And | believe you even mentioned within a board.

Canyoujusttalkto me alittle bit more aboutthatave
you actually made measurements where you have done cores into
boards, et cetera, to give -- because you know, again, we're trying
tounderstand all this variability we're seeing.

DR. TOWNSEND: Sure, sure.

DR.SMITH: So anyinformationyou could provide --

DR. TOWNSEND:Yeah, yeahlwould say that most of that
commentl made was based on justkind of anecdotal experiencein
the laboratory Butwe, for example, you know -- and we do have
some datathatwe could share where we would take a given sample
and we would haveitrunon XRF atone particular treating
facility, run an XRF at another particular treatment facility, and
thenrun maybeweeventry and do somehing likeatotal
digestion, whichistough because you're only taking, you know, a

few grams with such alarge, you know -- you have togetavery
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homogenous sample to do that.

And then with all three of those different measurements or
evenjustgoing back and, you know, repeating thatonthe same
particularinstrumentfrom a differentareaonthe board, you
would find, you know, again, plus or minus 30 percent.

Solguessthere'ssomeinformatioBut alot of that might
be method-to-method variabilities asweBo Il don't know that |
can offerareal goodsetofdataforyoutolookatto maybe give
you more comforton thatl'm primarily sharing that as justsome
anecdoalexperience nterms of working inthe lab.

And hearing, going to talks made by wood preservation
scientists who encounterthe same thingwhenthey do their
research.

DR.SMITH: Okay. Thankyou.

DR. TOWNSEND:You're welcome.

DR. ROBERTS:Okay. Ifthere areno other questions, thank
youvery much, Dr. Townsend.guessyou'll be upright afterthe
break totalk about buffering materials.

Let'stake a15-minute break and thenreconvene.

(Brief break.)

DR. ROBERTS:Arewereadytogo®2etmejustannounce
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atthe outsetthatitis myintention, ifit's humanly possible, for us
to getthrough the firsttwo questions before we break todé&g.

still have acouple of presentationsto go, butldon't know thatit's
goingtobetoomuchlonger'andthenwe'll be able to getinto
some of the discussion of some of the questions.

Dr. Townsend, canyou, | guess, resume with your
presentation on buffering materials.

DR. TOWNSEND: This presentation was alittle bit difficult
tocomeup with. EPA had recenlty kind of started to addresshis
issue of buffering materialsAnd I'll talk about what thatisina
moment. Butit's somehing tha kind -- thereason I'm presenting
isithas somerelationship to somefthis construdion demolition
debrisending up as a buffering materi&o I'll go through that
issuein amoment.

Also, I'll show you a few slides thatrelate to some other
issuesthat have beenraised by different members of the Panel.
Firstslide, please.

Ifyoulook atthe National Safety Council Fact Sheet of
Playground Safety, one of their --in fact, it'sthe number one list
of theirrecommendations that surfaces around playground

equipmentshould be filed with atleast 12 inches of loose fill such
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aswood chips, mulch, sand, or pea gravikhd sowe've talked
aboutthatalready today.

Butthisiswhatwe're referringtowhen we're talking about a
buffering material, somahing tha would m&e afall less
hazardous or lessinjuriousto someone who happenedto have an
accidentonaplaygroundiextslide.

Hereyou see -- I believethese are some different
playgrounds upin North FloridalThisis CCA-treated woodBut
hereis sand whichisused atthis particular sidext slide.

Thisisanotherexample, CCA-treated wood playground,
sand.Nextslide.

Thisone, I believe, thisis peagravdldidn't take this
picture, soit's either peagravel or mulcBut, again, you can see
thatthisisone of those elaborate kind of castles thatthey build
for children, and alarge, large amount of pressure-treated wood
usedto constructthese thingsin many different shapes andsizes.
Next slide.

And thisisthetire material. Tires areabig problanin
terms of solid waste managememnd one of the primary ways to
recyclethemistogrindthemup, take outthe metal, and have the

rubber kind of in little pellet-sized forms.
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And there'sanumber of manufactures who sell products.
TheoneinFloridais called "Rebound” or "playscape." It's a
material thatthey gooutandthey put dowfnd trust me, you can
fallonit, and it will absorb somesho .

Thisis actually the playground where we livand if you
notice thatred fence, I'll tell you about what that meansin a
moment. Next slide.

The objectives today were really to kind of just bring up this
issue of buffering materials and then the contamination from
CCA-treated wood in playground#ndit'sanissue where there is
really not much literatureto go to aad present any information on
it. It's kind of sonething thatonly recenty we learned hatwe
may or may notneed to look ako I'm going totry and give, at
least, agood overview of what we know and maybe throw out some
issues fordiscussionNextslide.

Really, two separateissues. One of themisthe
contamination of buffer materials from playground wood leaching.
In other words, you have the play structure and itleaches as we
talked aboutinthe last presentatiohhis leachate, instead of
contacting the soil and contaminating the soil, what happens when

thatsameleachae dripson op of mulch or drips ontop of pea
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gravel ordripsontop oftire chipsSo that'soneissue.

The secondissueisonethatlcanshare alittle bitofinsight
in. Andthatistheideaaboutwhetherornotthe mulchitself, the
buffer material itself, containing CCA-treated woo8o I'm going
toshowyousome slidesonwhatwe've encounteredin Florida, and
why itcould be potentially anissué&o next slide.

Whatwe've been doingin Floridais looking at, of course,
CCA-treated wood as awhole; and then, of course, we started with
respecttodisposalissuesitturns out, one oftherecycling
methods for construction demolition debris wood which may
contain CCAis mulch.

Now, | will say that theextent to which this muld isusalin
playgrounds, we don't have any numbers ovie know that this
mulchis being produced, and we know that mulchis used in
playgrounds.And there was, you know, there was one report.

In fact, I thinkitwas someone who gave Helena a calhd
thiswas outwestsomewhere where she wentoutand had abunch
of new mulch putdownin her playground and found one of the end
tags offa CCA piece of lumbeiou know, she couldread the .25
onthere.Soitissomethingthat's been experiencedin other parts

ofthe U.S.So nextslide.
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Here'swood from construction demolition debris's all
different shapes and size¥ou mightnotice some CCA-treated
woodinthereifyou've gotgood eyes and can distinguish some of
that color, thatgreen woodNext slide.

There'sabg pushnFloridatorecycle thismaterial. Soit's
either going to goto alandfill or all thiswood whichis going to
be plywood, dimensionallumber, aswell as some treated wood,
anditgoestoabigrecycling facilityNotin every place, butin
someplacestgetsrecycled.

Soyouseethiswoodlustkind of note thatitbeginstobea
little bitmore difficultto see the treated wood once you start
mixingitin. Next slide.

Here'sabig pile And thisis notuncommon ata number of
facilities. They havelargepiles. Andif thelights weredim, you
could probably see alotofgreenpolesintheAead this was ata
recycling facility. And what this peason wa doing wa grinding it
up and probably coloringit--which I'll show youina minute --
and usingitas mulchNextslide.

Anotherslide of alarge pile of wood that's probably 30-feet
high or so, waitingto be processed and ground¥Yipu can see a

paletteand maybesomefencing materials aswell aseven some
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1 vegetative debrisNext slide.

2 Theselarge grinders, they grind it up.ood is big part of

3 C&Dinterms of volume. Sotheyrealy wanttorecycle it

4 because, you know, if they had to pay to putitinalandfill, that

5 means alotto ther bottom line Nextslide.

6 One of he markets thathas energed -- wel, the marketthat
h 7 is traditional isto burnitasfuel. Thereareissueswith
E 8 CCA-treated wood inthatas well because of arsenic volatilization
E 9 and off-gasses and the asBut using itas mulch, issomething
: 10 that has been proposedfou can see, itsays "free mulchThis is
g 11 foranybodyinthelocalareatocome pile thisup.
a 12 And from whatlrecall, that pile probably has anywhere from
(T 13 --ldon'tknow --5-to 15-percent CCA-treated wood mixed in
- 14 withit. Nextslide.
- .
: 15 Now, that's a pile ofred muclAnd I don't know how many
u 16 of you have noticed thisred-dyed mulcButit's like the biggest
u 17 crazerightnow for C&D wood processors and alotof peoplewho
q 18 process land-clearing debrié&nd it'sanirondye thatthey spray
E 19 onthisthing.A big manufacture, Bayer, forexample, makes this
I.I.I 20 chemical. They sprayhisonthere, andhey getanice, pretyred
m 21 color. Next slide.
=
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AndthenalotofitisbaggedumNow, I'm showing --thisis
--you can probablytell, thisisat Home Dep@tnd there are
palletloads of this maerial.

Now, | will say that not dl of it comes from construdion
demolition debris. Therearepeoplewho take mulch from old
trees, logs, land-cleaned debris, grind itup and coloAind this
isanexample of one of those compani&ou could notfind any
C&D woodinthere, I wouldimagineButthere are others who
are.Nextslide.

Thisisaparkinglotinarestaurantwe were happeningto be
passing by.

And asyoucanseeinthe nextside, | made the graduate
students startdigging through iAnd here's what we pulled out.
Youcan see apiece of painted wood, some fiber board, some
lumber, some plywood.

| encourage you nexttime you see a pile justto stop and
stare because plywood -- you could usually see plywoRlgwood
isnotsomething thatyouwould normally encounterin natl8e.
these different plies of these woods occurring, you cantypically
tell.

And there was aphonecalltoaDEP inspectidmwas a



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

10

11

12

13

14

15

16

17

18

19

20

21

114

woman down inthe Keys, boughtabag of mulch atone ofthese
stores, broughtithome, openeditup, and found pieces of
electrical tape and a piece of plywood and all sorts of things in
there.lIt'san Bsue.

Andthenwhat happenedisdownin South Floridawhere alot
of this was really starting to kind of hitthepress wa theewere
these newspapers articles coming outthat says "red poisonous
mulch.” And of course,lte mulch dyers gotall upsetbecauseti's
really nottheredthat's causing the poison, it'swhatI'm aboutto
showyouinamomentwhichisthe presence of CQ¥ext slide.

| wanted to thank Dr. Wargo and some others yesterday, Dr.
Mushak, were asking about disposalissu@s.d so |l hope you
bear with me for just maybe one minute while I show you acouple
of slides.

But most of the wood is either goingto goto a C&D landfill,
construdion demolition debris landfill, which isunlinea in
Florida. Orit'sgoingtogoto &&D orconstrudion demolition
debris proaessing faility whereit's either going to beprocessda
and burned aswood orit'sgoingto beland-applied as mulch.

A pointtom&eistha it's very difficult to tell when

somethingistreated or noEor example, ifyoulook atthe
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weathered southernyellow pine that Dr. Stillwell broughtover
here, ifyou had weathered CCA that had been sittinginthe sun
that was southernyellow pine, you'd have a hard time telling the
difference becausd all turns gray afer a while. And so these

C&D processors are faced thithe issue oftying to separa¢

them. Next slide.

Justtoshowyousomeinformationon-- projections thatour
researchteam has don®e're talking -- because of the fact that
CCA hasn'tbeenused heavily forthatlong, it'sonly been the last
few decades, mstofit hasn'tentered the wase stream

In other words, mostofthe wood in Florida that's ever been
treated and purchasedis still sitting outtheeasadeck or afence
orapole.Butthose are eventually going to have to be disposed.
And, of course, they'll enter solid waste stream.

Sowe'reonly kind of looking atthe very forefront of this
wave of material that should be entering the solid waste stream.
And ifyoulook at production statistics, youwould expect

by, you know, 2015, 2020, or so, that currentuseis about 30
million cubic feet of CCA-treated wood that are going the enter
the waste streamAnd that pink line that you see is simply stating

the factthatif somebody banned CCA-treated wood and totally
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wentto anothertype of treated wood, we still have thisoutthere
and it's still going to beentering theselandfills and recycling
facilitiesforalongtimetocome.

And thenthenext slidewill putitalittle bit morein
perspectiveButifyoulook atthe cumulative kind of arsenic
balancein Florida, we're importing about 1,600 tons of arsenic
into the state everyyearinthe treated wodd.d kind of the
bottom line to this slide isthat, you know, 1,600 tons been
disposed.There's acertainamountthat's goingto belostinterms
of leaching and suchBut most of itis still sitting out there.

And so oneof theissuesthat we'rewrestlingwithis: How
dowegetitand do someéhing with it beoreit ends up géting
managed nan improper place?

Soljustwanted, you know, since there were some questions
asked aboutthat--I1thoughtl'd share some of thatinformation
with you. Now next slide.

Back tothe mulchWhatwe didiswe wentaround to C&D
processing facilities and sampled theirchipped wo8dme of it
was destined for mulch. Someof it was destined for fuel. And we
found thaton average, about 6 percentofthe chipped up wood at

these facilities was CCA-treated.hat was based on going around
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the state, collecting alarge, big, trash-can size amounts of sample
and doing analysis on that.

As Dr. Solo-Gabrielreferred b earlier, morerecentstudies
thatwe've done have shown 10to 30 percentinatypical pile of
wood from construction demolition debris containing CCA-treated
wood. Nextslide.

| wanted to al so show that we did some follow-up testing
justrecenty, taking the mulch and dohg thatleaching test.
There'soneissue thatyou're goingtorunintowith buffersis, you
know, those of youwho are usedtodoinglab work, whenyoudo a
standard metals digestion you take -- what? -- between one and 2
gramstodo ahotplate digestio@.rif you're doing a microwave
digestion, you may be doing .4 gramBhat's not a lot of material.

When your sampleisabunch ofwood mulch ortirechipsor
peagravel, how areyougoingto--I mean, areyougoingtojust
take one little pieceBecause one piece mightbe more than that.
Areyougoingtogrindupthe whole materiaThat's anissue that
| think needs to be discussed.

Butonerealkasy wayodetermine whether arseng's there
ornotistodo--or CCA-treatedwood --istodoaleachingtest.

Because as we saw eaet, arsenc leaches faily readiy fromthe
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wood soit'sarealgoodindicatoowe did SPLP on all the
mulch samples.

And ifyoulook attheresultsonthis nextslide, it'sa
histogram of arsenic concentration in microgram per liter
observationsSoyou can seethat--and, of course, whatwe doin
Florida -- as kind of a solid waste person, you know, I don'tgetin
and do herisk assessmnt. | simply do the leaching testand
compareittoagroundwater cleanuptargetleveloraprimary
drinking water standard or something like that.

Andyoucanseethatbyandlarge almostall ofthem exceed
the50-pat per billion arsenicdrinking waer standard or
groundwater cleanuptargetlevelin Florida.

Those that were below that were atypically onesthat was all
processesyard debrig.hisnotonlyincludesthose original
samples tha wedid intha firstyear butdso someamples whee
we went outto the store and bought material.

And as Helena was talking about earlier, we've had people
send in muldch sanples tha we'll do sometests on then and you
can pretty much telllfyou pick itoutand you can find a piece of
plywoodinitandyourun SPLP onit,you'll have arsenic that will

be 50,100, 200 parts per billiomMNext slide.
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Well, kind ofin summay -- and we'll get back to that --
thereisthismulch. Now, | have b say agam: Are those reaclrg
the playgrounds™No. Does theindustry, the tree-wood industry,
say thatpeople should be chipping up mulck@, absolutely not.

You know, Scott said this morning, that's nottheir--you
know, theydon'tgo outand manufacture treated wood mulch at
leastas faras anyone has evertold rtés simply incidentally
endingupinthere, butit'sendingupinthere.

And so that was theissuethat EPA wanted to raise as
whether or notthat's somethingtolook an.theory, ifthereis a
certaintype of mulchinthat playground and a child picksup a
piece of wood and putsitintheir mouth, notonly could thatbe
something that has 50 parts per million, or milligrams per
kilogram arsenic, itcould be 2,000 or 3,000 milligrams per
kilogram arsenic.Something thatthey're puttingintheir mouth if
that material happensto bethere.

Now, the secondissue was whether or notjustregular buffer
materials, how do thg comparethesoilinterms of aethey going
theretainthese metals®re kids going -- you know, canthey be
contaminateddfachildis picking that materialup, are they

goingtogetexposure as afunction of that?
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Andldon'tthinkyou're goingtofindreally much
information at all outthere. So |l wantedto shaeafew things with
you. Ifyougotothe nextslide, please.

Thisis Alachua County whichiswhere University of Florida
islocated kind of in north central Floridd.he county
environmental protection department wentout and sampled all
their playgroundsAnd alot ofthem had mulch because, as we
talked earlier, the municipal facilities, you know, the city and the
county facilities typically have a buffer materiaThere's tire
mulch right thee.

And now if you look, that primary CCA structure is not
CCA-treated.lt's metal and plasticButthey had a border all
around thatwas made of CCANndyou cansee some fence
material inthe background.

Whatthey didisthey wentto aboutfive different parksin
Alachua County.They sampled both soil that was adjacentto any
CCAwood as well asthese buffer materials, this mulch or tire
chips. Most of itwas tirechips. Therewas onesitethat was wood
mulch thatwas adacenttoit. And then they wentback and dd
analysisonit.

Andto be perfectly honest, I don'tknow thatthey went and
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groundup these samples and did atotal digestiononthem ornot.
was not able the getthatinformatiomhisisavery, arelatively
new study.

Soifyougotothe nextslide, it'salittle bitbusy; butl
wanted justto show you the resultiset me walk you through what
thistableis.Five sites, Athrough EThe top border post area,
borderreferstoone ofthese woods borders as we saw on that last
slide where hey usedhese brge eightby eights or sonething to
kind of hold the soil back and separate the mulch from the rest of
it.

The post meansthat there was sometype of post,
treated-wood post, inthe playground and they sampled the
material nextright nexttothatAnd then the areawould be some
area away fromthe treated woo8o0inthe middle, eitherinthe
soil, outsideofit, orin themulch therein themiddle.

And ifyoulook atthe concentration, Mis mulchand Sis
soil. You can seetypicalranges which |l presented already inthe
presentation before the break.

And | did, just asaexample, point out that when that Site D
rightthere, where I've highlighted the mulch, that was from that

picture l showed you earliefThose were those tire chipsright
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nextthe CCA-treated bordeimhenyou can see the two
measurenmentsthatthey collected and had angked by an oudide
lab, 48 and 70 milligram per kilogram. Anyway, that kind of gives
yousomeidea.

Now, ifyou look atthe areawhen it's away from the
structures, itkind of goesto what we talked about befdtes. not
really laterally distributedlt does -- you know, it pretty much
stays where the -- whereverthe leachate produced from the wood,
whereverit's goingto go, that'swhere it's going to dlext slide.

Andthen | just, you know, | wantedto be ableto contribute
something a little bit more interms of thisissue about buffer
materials.So |l had agraduate studentlastweekjustrunareal
guick lab experiment justto mgbeto stimulaealittle discussion.

We created some leachate by leaching CCA-treated wood.
Okay.We created leachate, filtered if.0 we had leachateAnd it
had about 8 milligram per liter arsenicinit, whichiswhatwe have
seennour SPLPleachaes.

And thenwe did some tests where we took 100 grams of
different buffer materials, soil, as well as -- we had three types of
soil, aclay, anorganic soil and a sandy sdlihen we took some

tire chips.Thenwe took some cypress mulch and we took some
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1 pine bark.And we did separate experiments and did them in
2 triplicate.
3 And hereyou can see -- and whatwe did thenis we measured
4 the concentrationinthe leachat8o we didn't have time to go do
5 acompletemass bdance, but wewanted to see how mud was
6 absorbed byhe paricular materials.
h 7 Sotheresultsare onthe nextslidendifyoulook, theY
E 8 axisright heeis thepercentretained. So thisis how muk. The
E 9 higherthe bar, the more arsenic was taken out of soluti®kay.
: 10 And, ifwe gothroughthese, the claytook almostallthe
g 11 arsenic out.That'snotasurprising thingVWe know that clays,
a 12 their surface chenstry, their small particlesizes, absorb mtals
(T 13 very well.
> 14 Ifyoulook atthe others, the sand, the kind of organic sand,
E 15 pine bark, cypress mulch, andtire chips, well, the thing that struck
u 16 me was, numberone, isthattire chipsandthe pine bark were
u 17 comparable to atleast sandy soil.
q 18 In other words, they pulled itouButthe thing, if you take
E 19 thata sep further, they have such --htey have smller surface
I.I.I 20 areas smce they're larger pariclesizes hatthe factthatthey can
m 21 pull outanequivalentamount means thatthereis, obviously, some
=
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1 problem surface chemistry going on where they will stick tothese
2 surfaces.Theywon'tsticktoitas much as a clay soil.
3 Thiscombined with those results from the Alachua County
4 work show thatif youdo have leachate, atleastto me, I think it
5 gives good evidence thatifyoudo have leachate coming from the
6 wood and ittravelsthrough this material, that some of itis going
h 7 to absorb tothis meerial. Andit's goingto, inthis som&ashion,
E 8 it'sgoingto bdike --it's goingto bdike soil. Not necessaily
E 9 take up the same amount, butitwill certainly take up some of that.
: 10 | think thisis thefinal slide.
g 11 Butthenthe thing thatlraiseis howdoyousample and how
a 12 doyou analyze thatBecause, again, when we'reused to doing
(T 13 samplesinthelaband we'retalking about soilsorashes or other
> 14 things thatwe do, you have small particle sizes soyou can mix and
E 15 you cantake twograms outanddo a hotplate digestion oAntd
u 16 you can be fairly confidentthatyou're going to get a fairly
u 17 representative sample.
q 18 However, atire chip mightbe 2 grams orawood chip might
E 19 be 10 grams, you know, depending on the side.that's going to
I.I.I 20 be anissueAndthenifyougrinditup, well, does thattell you
m 21 what you wantthe knowPmean, you can getan overall
=
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1 concentration, butyou're talking aboutthings where you have

2 much larger surface area.

3 Sothose, l guess,those areissuAad then exposure, |

4 mean, that's kind of you all's expertisBut | will share a story

5 that | thoughtaboutthis morning thatthat playground they just

6 closed aboutayearago, my daughterand|--andone of her
h 7 favorite games when we go to this playground with the tiresis to
E 8 pickup thetiresandletthem fall from her hand.
E 9 She'd getabig kick out of picking these things up and
: 10 puttingthem downWe'd play agame where I'd put my hands out
g 11 and she'd putthetiresinthereandwe'ddoitbackand foxtd
a 12 spent--andone ofthe -- shelovedtodoitunderneaththe
(T 13 playground.l mean, we were sitting out of the sun, underneath,
> 14 out here, scooping shredded tiresinto each others hands for, you
- -
: 15 know, a half-hour or something like that.
u 16 Sowhenyougotothese playgrounds, these mulch materials,
u 17 like especially tires, the kids are playing inthem, they're digging
q 18 inthem, you know, they're burying themselves in thefinu go
E 19 home, and you'll track them all over your house because they get
I.I.I 20 inyourshoesThey'rethingsthataren't--they're not--it's not
g 21 something thatpeople, atleastin my experience, hata chid, will
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try to avoid.

So, anyway, thatlast partis justsome kind of personal
experience maybeto share with you.

And | believe that'salll haveinterms--oh, Idid, forthose
of youwho aren't familiar with the Floridaresearch, all thereports
and published datais onaweb sitethatyou can easily download.

DR.ROBERTS:Thanks, Dr. TownsendAre there any
guestions?Dr. Ginsberg.

DR. GINSBERG:What methodology do you think you used
tosee whathe dislogeabkresidueison a pece of buffer
material?Do you think that's afeasible test?

DR. TOWNSEND:Yeah, I haven't putalotofthoughtinto
that. The thing thatl dowhen somebody wantsto know whether or
notthere's arsenicin mulchisldoaleachingtestbecausel know
the arsenc comes off. But that'srealy justindicative of wheher
ornotit'stherel haven'tputanythoughtinto exposure, how
much, you know, would getonto a hand or anything like that.

DR. GINSBERG: Buttheresult from Alachua--1 can't
pronounce that --

DR. TOWNSEND: It'sAlachua, yeah.

DR. GINSBERG:-- County, itsuggeststhatthose rubber
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shreds neara CCA-wood source can beintherange of50to 70
parts pe million and tha was totd digest of thesample, | assume

DR. TOWNSEND: That'swhat | assume aswell.

DR. GINSBERG:Yeah.Sothenifyouassume thatthat's all
onthe surface, thenthe surface concentration, ifit's dislodgeable,
it's going to beafairly substantial concentration.

DR. TOWNSEND: | would think so.

DR. ROBERTS:Dr. Hopenhayn-Rich, then Dr. Smith.

DR. HOPENHAYN-RICH: Thisisjustacommentbased on
one of the lastthings you said about bringing stuffinyour shoes.
Thatsince we've beentalking aboutotherrelative exposure or
sources of exposure, | have beenwonderingwhen the discussionis
about how much the surface area of the childis exposédve
wondered what happened with the clothes thatareinthe
playground and coming homé&.hat's just a comment.

DR. ROBERTS:Okay. Dr. Smith.

DR.SMITH: Andy Smith, Maine Bureau of Health.

Canyoujustsummarize for me, agaiviou've talked about
datathatyou have from doing leachate tests, ifI'm correct, on
some of these materials around playground structuBascan you

summarize for me, again, your sense of whatthereis for data for
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1 othergeneral sampling forthe presence of arsenic or chromium in

2 various sorts of buffering materials versus under existing

3 CCA-structure playground structureB.o you have a sense for

4 that?

5 DR. TOWNSEND: Theonly dataset that |'ve seen that |

6 think that EFA gathered was thisrecent Alachua County study.
h 7 I'm not aware of any others.
E 8 DR. SMITH: And that, again, | guessthat's a questiontothe
E 9 EPA folks aswell.Again, that'sthe only data setthatyou're
: 10 aware of.
g 11 VOICE: That'scorrect. That'sthe only dataset. Wejust
a 12 received that.
(T 13 DR. ROBERTS:Are there any other questionsihank you
> 14 very much, Dr. Townsend, for your presentation.
E 15 The nextitemonthe agendais apresentation by Dr. Bob
u 16 Bensonfrom Region 8 on exposure assumptionsusedinthe
u 17 Superfund ProgramDr. Benson.
q 18 DR.BENSON:Thankyou.I'mBob Bensonfrom Region 8.
E 19 | workinthe Drinking Water Program.
I.I.I 20 I'd like to make itclearthatl don'tnormally do exposure
m 21 assessmentsSo I'm justgoingtotrytotalk briefly aboutacouple
=
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of principlesthat Region 8 thinks are important and then talk
aboutthe dermal exposure guidandcgan | have the nextslide,
please.

Solwanttotalk alittle bitabouttheingestion of arsenic
from soil, and then, as | said, dermal absorption of arsenic from
soil. Canl have the nextslide.

Thisisthebasicequationthat EPA useto calculatethe
daily intakefrom ingestion of soil, speifically for arsenic where
you've gotthe concentration of the soil, concentration of arsenic
inthesoil, how mudi soilisingested per day, thebioavailability
of the normalizing parameters dealing with exposure durations and
body weight. The mostimportantthree parts of that are the
amount of soil intake, the concentration of the arsenicinthe soil,
and thebioavailability.

Based on Regyion 8's xperiencewith thevariability in the
percent bioavailability of arsenic from soils a&ross anumbe of
different superfund citesin Region 8, we gota couple of
recommendations tha we'd liketo makein thepesticide programs.
Going bak -- l wantto leavethis slideup for awhile.

Thefirstoneis tha they needto sedtle on amodd to

measure the variabilityDr. Roberts likes monkeysAnd as I, like
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Dr. Aposhian, like hamsters.

ldon'tthink there's been astudy of the same soilin each of
thosethreemodds to seehow mud variability thereis across
them and maybe noneVho knows.

Butbased on what Region 8 has seen across different sites,
there's eitherabig differenceinthe amount of the structure of the
arsenicinthesoil or vaiability in the soil which has avery
profoundinfluence onthe bioavailability sothatthe modeling and
thetype of soilsthatareinvolved needs the be sorted out.

Then after you make decisionsonthe appropriate biological
modeltouse, we wouldrecommend thatyou go out and justcollect
sanmples fromparks and resiential areas where CA-treated
lumber hasbeenused andjustsee how much variability you get.

Asfar asl canrecall fromthe datasets, there's probably
only afew data sets on, maybe only one, actual CCA soil with CCA
materialinit.And we would recommend thatthat's probably not
anappropriate way of going about figuring out whatthe
bioavailability is of arsenic from soil across the entire country.

Thenthelastthing thatlwantthe mention aboutabsorption
from soilisthe superfund program typically, withregard to the

soilintake, would make an attribution of how much is actually
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coming fromthe site as opposedto aresidential areaand how
much from intake of dust within the house.

And each ofthose probably has, you know, each of those
sourceswould have differentamounts of arsenic in tha&md it
would be important, particularly for a situation where a child is
goingoutto playinaparkThe superfund program would
probably sayit's probably notappropriate to take the total amount
of soilingested perday as coming from that particular park, that
you need to make an attribution of what the various amounts of
soil are consumd fromthe various areasddo areasonalelrisk
assessment.

| had plannedto give you an example of asite-specificrisk
assessmet for apark sitein Montana. Butin theinterest of time,
I'm going to skipthatThe Panel has copies ofthe slides.

Andsinceitissitespecific, Montanaisvery different from
California, forinstanceSo many of the parameters would only
apply to Montanawhereit's cold and it snows in thevintertime
and does alotof otherthingstherestofthe country doesn'Sdo.
I'm going theskip thenext few slides.

Let'sstop hereonthison@.he nextpartthatlwantto talk

aboutisthe dermal absorption of arsenic from sdithe superfund
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program has been working on this guidance documentforalong,
long time, probably closeto 10 years, atleaAnd it's going to

be published soon asinterguidanckend it's called "Risk
Assessment Guidance for Superfund, Part Eh'at's theregs. Part
E.

Thisdocument hasundergone extensive review by superfund
scientists, regional scientists, as well as headquarter scientists.
There'sbeenone external peer consultation workshop-type setting,
two external peerreviews; and, as | said, it'sgoingto be published
soon.I'mtold within a fewweeksinthe Federal Register for
public because of some of theissuesinvolved with it.

Butthebasicequationis shown thee. Thisis essentially
thesamething tha was presented this morning by th®ffice of
Pesticide ProgramsThere'sacouple of differences between the
way the pesticide program and the superfund program are using a
couple oftheinput parametersto thisequationthatlwantto draw
your attentionto.So can | have the next slide.

The two things thatare realy differentare the adherence
factorand the absorption fraction of how much arsenic goes
throughthe skinSothose arereally the only two partsI'm going

the talk about.
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The firstone, the adherence factoAnd avery early version
of thisguidance document -- I thinkitwas 1989 was the date --
had a much higher value forthe adherence factor of soilto human
skin. Thatvalue wasthe 1.5 milligrams per square centimeter that
was mentioned this morning.

The mostrecent-- well, all of therecentversions of this
document have used thislower value, the 0.2 milligrams per
squaecentimeter. Thisisfordry soil.Thehigher value comes
from somestudieswith commercial potting soil.

The superfund program hasrecommended using these lower
values eitherfor 0.2 forthe reasonable maximum exposed child or
0.04 milligrams per square centimeter forthe central tendency.
Because the superfund program thinks thatthis soiltype is most
representative of the types of soil, dry soil, found at superfund
sites acrossthe country, that may or may notapplytoaresidential
setting or areas, some parts of the country, that have soil that has
moreof thecharacteristics of potting soil.

Most of the superfund sites thatl've seen, particularly in
Region 8, it'svery dryltdoesn'train very muchlt's mostly
decomposedrocky mountaintdoesn'thave much organic matter

init. Andit'sverydry and probably doesn't stick as much to skin
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ascommercial potting soil would.

Sothere's a sgnificantdifference nthe numbers here. If
you were justtorunthe numbersthroughthe equation, you'd get a
sevenfold difference inthe amountof arsenicthatyou would
predictinthesystemiccirculation with thosetwo different
numbers.

And the otheroneisthe absorption fractioNe are both
citing the Wester 1993 publication've never seenin any of the
versions of this superfund guidance anumber otherthan 0.03.

The information thatthe pesticide program pulled out of that
paper hasarange ofahighof6.4forabsorption ofarsenic through
skin from awater matrix to lower valuesfrom lower soil. And |
think what the superfund program needstodoistogo backand
look indetail atthis publicationto see which data setwould be
most gpropriaeto usein this guidace.

Aslsaid, I've neverseenanumber otherthanthe 0.03
guotedintheseAnd | mustconfesslwasnotinvolvedin writing
the guidance document forthe superfurtie read through itlots
of times and provided commentButl've neverlooked atthe
Wester article And I think the superfund program needs to do that

totrytoreconcile what theinformation that wehavefromthe
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1 pesticide programs evaluation of the paperand what'sinthe
2 guidance document.
3 Solwill sentthat message backtothe superfund program to
4 look atthatand make sure whatisinthe guidance, atleastthe
5 finalguidance, represesfaccuratly whatwas inthe scientific
6 publication.
h 7 And I think that's probably all | wantto say at this point.
E 8 And ifthereareany questions for thePanel, I'll try to answer them
E 9 the bestl can.
: 10 DR. ROBERTS:Okay. Thanks, Dr. BensonYes, Dr.
g 11 Mushak.
a 12 DR. MUSHAK: Yeah.lwould, you know, supportwhatyou
(T 13 say aboutthe needtouseacommon soil across animal mobels.
> 14 wrote acomprehensive paperonthisproblemina 1998 issue of
E 15 EHP and pointed outthat, notonly dowe have the common, the
u 16 problem of nocommon soils, butwe also have nocommon dosing
u 17 protocols.
q 18 Soyou hadbolusdoses beingadministered with certain
E 19 animals, andthenyou have splitdoses being administered with
I.I.I 20 otheranimals, and then you have small amounts being
m 21 administeredinsplitdosessothatifyouanalyze this all
=
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together, it'snot dear wheretheanimal is coming in terms of
contributing to thevariability. And until wehavethese, you
know, reducing the number of confounders, we'llnever know
really what theanimal mode contributionis.

DR.ROBERTS:Dr. Smith.

DR. SMITH: Andy Smith, Maine Bureau of Health.

You mentioned that Region 8 has a preference forrelying on
theswineasamodd for doing bioavailability studies. Can you
justtalktous foramoment of why you have that strong
preference?

DR.BENSON:I'm notthe bestsource on this, butl'lldo the
bestlcan.Dr. Roberts could probably give you a better
exposition of thisthan I could.

The model was originally developedto look atthe
bioavailability of lead, primarily from paint chips, superfund site
soils, and other source®nd itworked very well forthe lead
model. And since the Region 8 people had experience using that
modd, they had astandard animal that they used, theimmature
swine asopposedtothe minipig, and had adosing protocol that
worked quitewell for lead.

They justadaped the modeltotry to measure arsemm,i,
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bioavailability of arsenic, across various superfund sitesd

there wereanumber of problems with getting recoveries adequate.
Arsenic was bstinthe processhatwas soled recenlty with the
addition of amanganese magnesium chloride, | believe, to the
reflux solution.

Soit's primarily the preference is historical, you know,
historicaluse.They're usedtothe modeThey've got a
laboratory thatcanroutinely do the analyses and getreproducible
results now for arsenicButthey have not made acomparison of
differentanimal modelsThatreally needsto be done.

DR. ROBERTS:Yeah, Iwould agree with Dr. Benson's
comments.That's myunderstanding of the preference for that
model.

DR.SMITH: Okay. The second questioniDid I
understand correctly thatisit Region 8 or superfund orwho are
yourepresenting has apreference forthese lower -- whatwas it --
adherence faatr?

DR.BENSON: Thesoil adherence factor.

DR.SMITH: Thesoil adherence factor.

DR.BENSON:That'sthe general superfund program

guidance.Region 8 doesn't have a positionone way or the other.
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Butit'sthe National Superfund Program Guidance documentthat
that was referringto.

DR.SMITH: And thisis forthedraftoneg istha right?

DR.BENSON:It'sgoingto be published as draftorinterim
guidance for publiccommentshortly.

DR.SMITH: Uh-huh.And, again, the thinking of thatis it's
perhaps nore represemdtive of the average soraf soil one is
goingtoruninto across sites.

DR.BENSON:Morethan commercial potting soil. | think
ismorerepresentative than -- well, dry soil is morerepresentative
of asuperfund site that commercial potting soil.

DR.SMITH: Any thoughtin how we should think about that
if we find ourselves wondering about scenarios whereit'sthe
buffering material and sowe'renolonger probably talking about
soil beneath playground structure®? atleastin my neck of the
woods, it's goingto be wood chips, probably hardwood, orit's
goingthe be veryfine sortacedar-type mulch orthings like that.

DR.BENSON:Iwould notthinkthe superfund program
would have any advice foryou onthatatthistime.

DR. ROBERTS:Okay. Arethere any questions for Dr.

Benson?If not, thank youvery much, Dr. Benson.
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Well, Ithink we should all take adeep breatlWe have
completedthe various presentationsnd let me say atthis point
that | would liketo thank all of the presenters. | think that we got
alot of material over afairly short peaiod of timebeforethis
meeting.l thinkitwas very difficult forthe Panelto digest all
this materialin advanceAnd the various presentation, | think,
have helped alotinterms of laying outthe issues and the pros and
cons assoated with that.

| wouldreally like to thank all of the presenters for thar
presentations and their patience inanswering our many questions.

We are fnally atthe pointinthe agenda where we bemgto
discuss and provide some feedback tothe Agency onthe various
guestionsthatthey have posedto us.

| would like to go ahead and begin with the first question
and would askthe Agency ifthey could read the question and pose
ittothePanel, please.

DR. MCMAHON: Assuming youremember all of this from
yesterday, |l cango ahead andjustaskthe question.

DR. ROBERTS: Fireaway.

DR. MCMAHON: Ourfirstissueisrelated tothe short- and

immediate-term endpoint selection forinorganic arsenic.
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Our questiontoyouisiPleasecommentonthe Agency's
selection of the 0.05 milligrams per kilogram perday LOAEL
value foruseinassessingriskstothe general population as well as
children from short-tem and immediate-term incidental oral and
dermal exposures andthe appropriateness of the use of an
uncertainty factor of 100.

"Please providean explanation and sdentific justification
foryourconclusions astowhetherthe presented data are adequate
orwhether other datashould be considered for selection of this
endpoint.”

DR. ROBERTS:Thankyou.Dr. Bruckner, canyou lead off
ourdiscussiononthis question.

DR. BRUCKNER: Allright. My nameisJim Bruckner. I'm
goingtotrytosetaprecedenhere andhatisl'mgoingtobe
hopefully -- hold me to it -- fairly briefand to the point.

Firstthing l wanttodoiscompliment Bob Bensohhisis
the second of hisdocumentsl'vereviewed inthe pastcouple of
months, thatis his Region 8 document, which I sort ofrelied upon.

| guessthe firstquestionis aboutthe LOAEL, the selection
of that point.l was struck, aslread hisdocument, by the

consistencyinthatfromone study to another, from one population
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toanother,under very different conditions.

| had aproblem alittle bit with someofthekey studiesthat
youreliedupon, thatisthe Mizuta Studiguess, you know, this
has been expressed beforethe question of whatthe dose really was
and how accuratthatwas.Butitdid comeup witha .05
milligram.

And thenthat second study by Francsblau (ph) and Willis,
I'm again, that'sarough approximatioBut you stillend up in
the same ballparkAnd like I said, I've looked at other studies.
There were adt of studies which came up with the sane LOAEL. |
looked atthe Mizuta study, and I think thisis sortof where I'm
heading.

The .051see assortofastarting point, butlthinklwould
like torefine that alittle bitAnd I'll give you my reasoningThe
Mizuta Study, of course, was about 1,100 children; and the
NOAEL, according to that study, was a little bitledswas .015.

| felt fairly comfortable with that study and with the Chinese
study in Taiwan with 14,000 children where the LOAEL, I think,
was about .06 milligrams per kilogram.

So having sad that, | feel alittle morecomfortablewith

lowering that LOAEL somewhat perhaps using a NOAEnNd
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thenlwanttotellyouwhatl'muncomfortable with.

I'muncomfortable with using a factor of one orthree here
foracouple ofreasondnthe Mizuta Study, we're talking about
justbeingonthe threshold orbeyondthe threshold for some fairly
serious effectsWe're nottalking about just skinlesions, but
we're talking about, aslremember, there were some paraesthesias,
someGl bleedings, soméhings likethat which I think are fairly
serious effectsThat gives mereasontothinkthere shouldbe
more of a safety factor.

Another problem |l have --1 guessl'dliketoask a question.
I'mnotsureifyou have enoughinformation, despite all of these
studies, to have anyideawhatthe shape ofthe doseresponse curve
might be.Or phrased another wayDo you have any assurance
from animal studies how steep or how flatthatdose response curve
would be?

VOICE: Ithinkifl couldrespondOh, I don'thave specific
information, butljustwould echoyourcommentthatl feltthat
the studiesinthe human case reports and epidemiology studies
showed a fairly consistentlevel of exposure whether or notyou
had questions aboutthe actualdosereceivigdt | don't have

specific datawith meright now in theanimal studiesfor thedose
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response.

DR. BRUCKNER:Iwasjustwondering forany toxic effect
notifyou haveitwithyouButI'mjustwonderingifyoucouldgo
back andlook and see how steep for any effectthe dose response
might be.l know you're not going to have itin humans, butyou
haveitinanimals. That would givemealittle bit moreassuraice
tovotefor alarger or smdler uncertainty factor.

VOICE: Okay.

DR. BRUCKNER: Andthenthelastthing|'mconcerned
aboutiswiththe neurological effects, which arsenic obviously
has. It probably comes back to my timeon thekids's @mmittee or
pesticidesin diet -- with somechildren.

Butl'mconcerned sinceitdoes have neurological effects.

My impressionis, from most all these studies, thatneurological
effects werereally neverlooked foAnd sothey may have been
there;they may have been noAnd there probably wasn't any
follow-up onthose studies eitherto determine whether those
effects, if they were here, perssted.

Sothisjustgive me--1'd liketo sortof rasethis asan
issue.ltcauses me concernthat maybe --andldon't evoke this

very often.Maybe, you ,know the tenfold factor for children or
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justatenfold atleastwould be appropriate here applying thatto
NOAEL would be my vote ratherthana LOAEL.

And I'll stop with that.l have other points, butl think that's
my mgor.

DR. ROBERTS:Let's pickup the discussiontheDr.
Francois, would you liketo add some comments to that?

DR. FRANCOIS: Basically, as| mentioned earlier, | think
there's alotresting onthosdwo studieswith respectto the
formulation ofa LOAEL.ANnd, again, the question of thoseis a
bigone.And Il don't know how many toxicological studies would
getbyin 2001 withthe author notreally being precise aboutthe
dose hatwas ingesedinthose paritcular cases.

In additiontothat, there's no mention of other sources of
exposures, such asdrinking water, food, et cetera, which again, in
essence, coulrealy exacerba¢those ypes of synptomsatthis
givenlow dose ifthere were additional sources of exposure.

AndI'm somewhat shocked atthe number of subjective
symptoms.lt seemsto me that physicians backthendidn't have
managed careto sittheaeand takethisreview of symptoms.So
what | tried to do wa to sort of orrelatethesubjective symptoms

with the physical findings onthe examination and thentry tolook
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atsome possible laboratory values that were of interest.

And whatllooked forllooked atthe urine arsenic that's the
giventhere, anditseemstome thatthey'rereporting urine arsenic
level on alimited numbe of patients.

In addition, some of the symptoms that are listed are not
exclusively unique to arseniclhere's no dataon past medical
history onthese individualsSo I've had some problemsinreally
basing any type of decision on this particular studly.

Francsbhu, one ofhe casestiere'sreally no dose for @se No. 2
since there's no waterintake given.

Solthinktha withrespectto this paticular value, it's
really --1don't have any solid datato -- because the questionis
askedtolook atthose two studieButas James mentioned, we
sortof wentbeyond thatandtriedtoseek guidance through other
studies.

Butwhat I'dlike to proposeistotrytoget moreinformation
aboutthe specific questionthat's before llsamely, thatinthe
form of a study, looking atchildreninthe playground setting and a
study that would look at, forexample, either urinary excretion of
arsenic, arsenicin hairor nail, and have a control group of

children not playing onthese structures.
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To methat would providealittle moreobjective
information.Because, again, I'mtryingtolook atthisthrough
someclinicaleyes.When a paitentcomes in, she's 50 years d|
she's gotalltherisk factors for breastcanclkedon't say, well,
let'sgotothe OR and do a mastectoniylo a mammogram and
get moreinformation.

Someonecomesinandthey're bleeding, inthe context of
OB-GYN, youwoulddo apregnancytest, again, tryingtoget more
information.You could do an ultrasound.

Again, all ofthese would be objective data that would be
obtained inthe management ofthat persémd these are the eyes
throughwhich I'mtryingto assessthe question before 8@,
therefore, | would liketo obtan moreinformation in theform of a
study not based on assumptions butratheron some clinical data
using children.

My other pointisitsemstome--I'min publichealth.

Maybe l didn't notice thatthereis perhaps anepidemic of skin
problemsinchildrenusing playground equipmeAnd, again,
that's also an ssue hatneeds o be addressed.

And, lastly, noone has mentioned potential for structural

failures with othertypes of equipmenilotthatl have any
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particular stockin CCA woodBut, again, I thinkitjustneeds to
be objectively putonthe table as wellhank you.

DR.ROBERTS:I believe Dr. Bruckner has afollow-up
comment.And then we'llgoto Dr. Steinberg.

DR. BRUCKNER:AIllright. There was one other point, I'm
sorry, ldidn't mention that causes me concern aboutthe
possibility of nairological effects.

Ifyoulook atthe mechanisms or supposed mechanisms, you
have problems with transcription, problems with cell division, the
evidence of binding of perhaps methylated forms to DNA.ose
are -- I think I probably have some follow-up for my colleague
acrossthe bench, l hope, aboutthat.

Butthosearejust someother reasons tha givemealittle
cause forconcern about neurological effectsinthe developing
brain.

DR.ROBERTS:Thankyou.Dr. Steinberg, would you like
to add somecomments @& this point?

DR. STEINBERG:It'sgood to be thirdlt's good to have
very astutecolleagues.

Obviously, the presentations have been very important, very

high quality.l'd like to particularly thank the hard work of the
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EPA andanumber of presenters forallthe good work thatthey've
done.

The Mizuta Francsblau France articles have beengone over,
andthe large addition of information from Abernathy and Benson
has been mentionedAnd | thinkthat LOAEL standard of .05, if,
indeed, itseemsto be atthistime our bestacceptable guess.
Maybe dropping thatalittle lower for childrenas LOAEL is
perfectly justified asProfessor Brukner sad.

An additional tenfold increment related to thework of
ATSDR and theinitial work with EPA for aults certainly seems
reasonableWe'reinthe month ofimportant protection for
children.Christy Todd Whitman told us that Octoberis "Protect
Your Children and Keep Them Safe and Happy inthe Environment"
month.Andifyougotothe EPAweb page, that'swhatyou see.

And we are duty bound to do thaWe have high uncertainty
asitrelatesto CCA and children. Wehaveto ma&esurethat we
are protecting developing minds as best as we cldmne
neurotoxicologyis an extraordinary data gaffe have amazing
amounts of noinformation asitrelatesto CCA, asitrelates,
indeed, to arsenic and the brain.

Giventhat, we mustbe especially cautious when we look at
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protecting children and looking at making sure that we make the
smallestamounts of these agents available to childidmrere's no
guestionthatwe're dealing with populations that are at special
risk. And we have totake due course in protecting them, also.

There'salsonodoubtthatwe havetoapply the bestscience
andtechnology thatwe havé@.he initial article's by Mason and
othersthat-- now show that, certainly, arsenic may interact with
DNA, thatchromium throughindirect mechanisms of oxygen
radicals may also attack DNAThose are very important
opportunities of mechanism and biomarkeke have beginto
look into that.

| would ask my good colleagues at EPA to talkto their
buddies at ORD and see ifwe canget ORD both interested and
involvedin some of these.

There salsono queston thatthese are noonly anissue
related to cancer, but moreimportantly, they are
neurodevelopmentissues; they are developmental issues of
growing fetuseslit's something we have to thinking abou®f
procreating adults, we have to have worries about this.

We clearly await further clarification fromthe EPA studies

thatthey'lldoin playgrounds and, of course, they should be fully
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empoweredtodoacompleterisk assessmentand look at
cumulative risk and multiple types of stressors thatare involved.

There'snodoubtthat, evenifwe talk aboutwhatlevels of
CCAorwhatlevels ofarsenicwe're going to make available to
people and young children, there's no question thatthis material
staysinthe environmentand recycés back and my comeback
us.

Therefore, obviously, alternativesto CCA haveto be looked
at. The material from Dr. Stillwell was, to me, veryrivetinghe
material presented, also, on mulch was very worrisome.

DR.ROBERTS:Dr. Steinberg, l am sorry to cutyou off.
Butwe're going to have time foryou toraise the points about
aggregaeérisk assessmnt. And I realy wantthe Paneltofocus
specificallyon Question 1 nowAgain, | wantyouto have the
opportunity toraise those points, butlthinkit's goingtocome.

DR. STEINBERG: | hearit. | havetwo more points. | will
finish quickly.

I'd like to, also, make sure that we have consumer
informationrelated to this; and, of course, there mustbe full EPA
oversight asitrelates to this mater.

lam done.
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DR. ROBERTS:Thankyou, Dr. Steinberg.

I'll open this now for o mments from othe members of the
panel.l believe Dr. Gordon had his hand upnd thenwe'll go to
Dr. Mushak.

DR. GORDON:My hand was justup toencourage peopleto
be short.Thatwas all.

DR. ROBERTS:Andyou've made that pointvery succinctly
as exemplifying your pointDr. Mushak.

DR. MUSHAK: I'llassume the sequence was accidental.

| have aquestion aboutwhy EPA and some ofthe lead
discussants areignoring the Moranaga Infant Poisoning episode in
Japan.Everybodyisconcerned aboutchildren and their
differential sensitivity versus adultddere we have a body of
poisonvidims. I think weneedto get thatinformation from --
they're four clinical publications thatlook atthe different
endpoints andthe differentexposures.

Andthenthere'sa 1973 Japanese Pediatric Society
follow-up thatlooked at what are the long term effects.

And onethingisfoundinthese infantsisthatalotofthem
sustained persistent, neurological sequelae, including clinical

retardation, more subtle aspects of retardation, behavioral
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problems, etcetera.

Theonlyinformaionthat's readily availableto thepanel on
that populationisthe Mizuta papeAnd all they sayin passing
referencesthere areike
3.5 milligrams perday over 33 day%ell, that works out for a
10-kilograminfantasarough measure that's notterribly helpful
forsettinga LOAEL.That'sa .35 milligram per kilogram.

Butthat integrateswithin it fatalities, comas, severe
damage.lthink EPA oughtto atleastspring foratranslatorto get
all thatinformation out of theJapaneseliterature. | mean, these
are infants.

DR. ROBERTS: I believe Dr. Chen from the Agency can
respondtoyour comment.

DR.BENSON:Dr. Roberts, canlrespond as well?

DR. ROBERTS: Sure.

DR.BENSON:We looked atthat paperindetaiWe have a
translation of it. Thereasontatatleastthe docunentthat!l wrote
thatitwasn'tincludedis because the exposure was so high that
there were such seous effecs and dedts thatit was not
appropriatetousetosetalowestobserved adverse affectlevel.

Butwe've gotthe data.
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DR. MUSHAK: Yeah.Sothere'snowayto stratify the --

there's no dose stratification thatcan be done --

DR. BENSON: No.

DR. MUSHAK: --inany ofthose papers.

DR.BENSON:No. Andthere'salotofdiscrepancies, at
leastinthe paperthatwe have, interms ofthe numbers ofinfants
that were affectedButthe doses wereroughly 10-times higher
thatwhatwas inthe Mizutapaper.

DR. MUSHAK: Sotheywereonthe .5, .6 ballpark.

DR. BENSON: Somewhereinthat range.

DR. ROBERTS:I believe, Dr. Kosnett, did you wantto...

DR. KOSNETT:Ijustwantto follow-up.Bob, | haven't
been abletogetatranslation ofthe Moranaga papprst have
an abstact. I'd lovetoreadt.

DR. BENSON: I'vegot oneback in Denver. | leftitthere.

DR. KOSNETT:Butit'sinteresting that Mizuta says thatthe
dose was 3.5 milligrams a day.hat was toinfantsSoona
milligram per kilogram basis, itwould beconsideably higher.

DR. BENSON: Higher.

DR. ROBERTS:Beforellose control here, Dr. Chou had a

follow-up, andthen | believe Dr. Clewell was nextinline to make
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a comment.

DR.CHOU:Regarding the Moranaga study, when they first
publishedit, I wonder was the exposure defined although |
understandithas been estimatedy questionis:When was it
estimated, and how wa thedosaye estimated?

DR. BENSON: If Iremember correctly, itwas from --
arsenicwas indry powdered milk, dry millAnd they eventually
gotsamples ofthe dry milkAnd they measured the concentration
of arsenicinthesampleand then estimated how mud formula
would -- how much would have ended up inatypical formula for
the infants and how much atypicalinfantin Japanconsumed per
day.

DR.ROBERTS:I'msorry.Dr. Chen, I didn'tgive youthe
opportunity tocommentDid you have anything to add to what Dr.
Benson's description of why the study was not --

DR.CHEN:Wegooverthatstudy, andthereasons thatwe
didn't putthat one into our considerationisthe same as Dr. Bob
Benson mentioned.

DR. ROBERTS:Okay. Thankyou.Dr. Bruckner, did you
have a follow-up before we getto Dr. Clewell?

DR. BRUCKNER: Yes, I did. What werethe ages of the
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1 infants, doyou know, approximately?
2 DR.BENSON:Theywere newborns, one montholduptoa
3 year old.
4 DR. BRUCKNER:One thing mosteverybodyrealizes, |
5 think, isthatnewborns, inthe first weeks, are very, very different
6 from childrenin most eery respectinterms of absorption,
h 7 pharmacokinetics, and metabolism, mosteverythiBg.that's a
E 8 very different population from children.
E 9 DR. ROBERTS:Soit'ssounds like there were a lot of
: 10 reasons for pehaps for notinduding it forthepurpose of setting
g 11 a LOAEL.
a 12 Dr. Clewell, you're up.
(T 13 DR.CLEWELL: Iwouldjustaskeveryonetotrytobekind
> 14 of preciseintheirlanguage whenthey're talking aboutuncertainty
E 15 factors becausehtat's one of he mostuncerfinparts of risk
u 16 assessment.
u 17 Ifwereally believe thatthere's evdence hatchildren are
q 18 more suscepitbletothe acueand subchromd effects of arsenc
E 19 based onsome data, thenwe should, indeed, have a child safety
I 20 factor.
m 21 Butyou'll seeinthe way thatthe AFhas embraced the
=
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1 notion of thesafety factor for children that they still fitit within

2 their framework. Andit's based on somesvidencethat it's needed

3 andthatthey don'troutinely use one just because they're

4 concerned about child exposureW.e're all concerned about child

5 exposuresl've gotgrandchildren.

6 But wetry to beorganizedintheway that we assign
h 7 uncertainty factors to chemicals so thaitisn't just amatter of how
E 8 afraid we areSoifyou actually --1didn'treally see any evidence
E 9 thatthere's any basifor beleving thatchildren are nore
: 10 susceptible.Certainly, you can always speculatButl didn't see
g 11 any evidence of it, particularly notinthe study that has been
a 12 discussed asthe potential basis.
(T 13 Both of these studies also -- well, the second study that was
> 14 mentioned, the drinking water episode, eventhoughit'sonly two
E 15 people, there's an excellentdosimdry information to beable to
u 16 reconstruct exposure, notonly the drinking water levelsto which
u 17 they're exposed butthe urinary levels for both individuals with the
q 18 time of events when they stopped drinking water, what the
E 19 concentrations wereYou know, there's a human arsenic model.
I.I.I 20 As a matter of fact, you can justuse Buchet's original
m 21 volunteer dataand you can actually tellwhatthe exposure of these
=
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people was.

And between thatand comparison ofthe urinary levelsin
that and the Mizuta study, you can probably do agood job of
estimating what the actual exposures were instead of having to
rely on theauthors estimates of soy ingstion.

Solthink thatthere areanumber ofthingstobe donetotry
to beabit moreprecisehereinterms of wha weretheactual
exposures, whatisthe evidence thatthere'saneed for a
child-specficuncerainty factor.

lunderstand the concern aboutthe significant nature of the
effectsthatwere observed sothatperhapsthe LOAELto NOAEL
should be morethan 10rhatdoesn't mean thatwe're puttingin a
child safety factor. Thatmeans we're putngina NOAEL to
LOAEL greaterthan 10That's differenteven though you might
gettothe same placaVhy you're getting thereisimportanWhy
you sayit'snecessarytouse acertain factor.

Sol'dappreciate when people are talking about whatthey
feel comfortable with for a factor, ifthey would kind of mention a
factor of this for thisreason, a factor of this for thisreason, and
giving atotal of some valueThank you.

DR. ROBERTS: And having said that.
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And |l agree withwhatyou said.think the Agency
ultimately would likesomefeedback. | could stand to becorrected
from Dr.VuinjustasecondButthe way the questionis posed
andlreaditisl|thinkthey wantedto know whether 05 asthe
LOAEL isareasonald place b startand wheher or notwhatwe
sortofthoughtaboutthe uncertainty factors that oughtto be
appliedif that's the cased comeup withareference dose.

DR.CLEWELL: I have toadmitthat!lwould feel that
perhaps somthing greaer than 10 as an unceainty factor.
Considering the study thatis the basis, | would probably plunk for
30 basedonthe factthatthereissome consistenceinlonger
studies.And eventhoughthere may be sometolerance
development with arsenic,l don't see that much evidence for
tolerance development exceptforthe arsenic eatdrsd | don't
know if Il believe that story.

Sosomehing ontheorder of 30 totd uncertainty factor |
would guess would be the thing I'd be most comfortable with.
DR. ROBERTS: Dr. Vu, arewe correctly interpreting what

the Agency woudl like feedback onhis?
DR.VU: Well, firstof all, let mejust darify a certain point

interms of the Agency's general practice on how we apply
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1 uncertainty factors. And thenwe'll go specifically on this

2 particular case.

3 Typically, we use uncertainty factorstoaccountfor

4 interspecies extrapolationnthis case, we don't have to worry

5 aboutthatbecause you actually use human data.

6 Sowithregardto extrapolating across human populations,
h 7 when we don't have data, we would use generally the fault
E 8 assumption of the factor of 10 that would cover between the
E 9 difference myresponsetoyourresponse, afactor ofArdd then
: 10 ifyouhave an effectlevel and you wantto find a no effectlevel,
g 11 we apply another factor of 10.
a 12 Sointhis paticular case, theOfficeof Pesticide Programis
(T 13 proposing thatifwe pick the study, and you have to agree first of
> 14 allwhether the selection of the study to derive, to selectthe
E 15 LOAEL. Inthiscase, the Mizuta study provided an effectlevel.
u 16 Inthis case, itis 0.05 milligram per kilogram per day.
u 17 Soifyouusethe same principle |l just mentioned toyou,
q 18 thenyou havetouse afactorof10togofrom LOAELto NOAEL
E 19 and another factorof 10 toaccount for human variability.
I.I.I 20 In this case, which includes children, soit's not speifically
m 21 adifferent factor for child. Thisis just humavariability
=
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uncertainty factorsSo thatwould be atotal of 100 for this
particular case.

And what differsisthatthe ATSDR used the same study and
did notapply forafactorof10toaccountforvariability because |
think, as Dr. Selene Chou explaineditin her presentation, that for
screening purposes, they didn'tthinktouse itforfactor36the
total factoronlyusedal1l0 LOAEL to NOAEL.

Dr.Benson also spoke of the same studies thatuse --if you
wereto pickthe LOAEL of 0.05 and the same study as OPP
proposed, only the judgementused only a factor of 3 for human
variability as opposed to the full factor of 10.

So again, it's a matter of different judgemeBtut | just
wantto say that OPP's proposalistypicalthe standard of that
extrapolation.Thankyou.

DR. CLEWELL: I stand correctedl forgotto mention that |
didn'tfeelanuncertainty factor was necessary for human
variability in this case.

It's still 30.I1t's 30 forone, and 10 for the otheAnd others
can argue thatyou should have 3 for variability and just 10 for
LOAEL and thatwould still be 30L know there's a structureAnd

the structure saysupto 10 foreach oWand, actually, I don't
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1 think thatthe structure would forbid you from making it more than
2 10ifyoufeltitwas necessary.
3 Sowhat |l mostly feelisthatthe suggestions of the scientists
4 onthis panelshould be clearastohow much of afactorthey feel
5 isneeded, forwhatreason, andthenthe EPA cantrytotranslate
6 thatinto ther strucure.

h 7 DR.ROBERTS:Dr. Styblo, Dr. Gordon, and then Dr.

E 8 Ginsberg.

E 9 DR.STYBLO: Justone short notelhe first questionis

: 10 about justification of LOAELs forinorganic arseniBut we want

g 11 to apply this LOAEL to CCAwhichwe all know is a mixture of

a 12 three metals. What kind of uncertainty level this attempt carries.

(T 13 I'm abiochemist. | deal with metals, metal biochemistry,

> 14 andtoxicology.Every biochemistthatdeals with metal will tell

E 15 you thatthere are greatdifferences betweenthese types of metals

u 16 that could completely changefinal effects. As abiochemist, I'm

u 17 askingwhat kind of uncertainty thisincludes whenwe apply

q 18 inorganic-arsenic based dataon CCA mixture.

E 19 DR. ROBERTS:l guess, Dr. McMahon, would you like to

I.I.I 20 respond to that?

m 21 DR. MCMAHON: Well, that'sagood questiorBut what we

=
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have towork withis based on actualindustry arguments and our
own agreemntthatwe would testarsenc and chromum separaely
forthe CCA.Thisgoes backtothe '80s;and, therefore, the data
that we used, unfortunately, was not with the mixtudend | think
there's probably alotof questions about mixture toxicology that
still needto beexplored.

Solcan'tdefinitively answer thatYou know, there could
be some differenced'm notreally sure where that would fall out.
| would appreciate anyone's advice on that particulartopic as
terms of unertainty betweenthose

DR.STYBLO:Ican justtellyouthatthe effectsinterms of,
forexample, early 50s can differ by three orders of magnitude in
somemixtures of maals. So how thiswould r8ectin thelevel of
uncertainty.And, again,ldon'thave answer.

DR. ROBERTS:l have Dr. Gordon nextThen Dr. Ginsberg.

DR. GORDON:Terry Gordon.

I'm comfortable with the .05The Mizuta study plays
heavily inthat.And since -- Dr. Benson, since you seem like you
know the translationsinthe Mizuta study, to me the biggest
uncertainty factor was the concentrationsaid it was estimated

tobe .1 milligrams per milDo you know how they measured it, if
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1 atall?

2 DR. BENSON: There'snoinformationinthe paper at all on

3 how the arsent was neasuredmthe soy sauce.

4 DR. ROBERTS: Dr. Ginsberg.

5 DR. GINSBERG: Well, I'dliketo go back to whereDr.

6 Bruckner started us off onl’m notreally that much in favorin
h 7 endorsingthe LOAEL of .051'd think I'd rather look atthe data
E 8 base asawhel
E 9 It sounds like EPAisinterestedinlooking atthe acute and
: 10 the subchronic sortofasone large data base supporting each
g 11 other.lthinkitdoes generally supporteach othé&mnd ifyou do
a 12 that,thenyoucanuse the -- what'sthe name of that study?
(T 13 DR. ROBERTS: Masumder.
> 14 DR. GINSBERG:Right. And find a NOAEL thatis
E 15 applicable to children, albeitnot neurologic based but atleast for
u 16 skinlesionsthatis.015 which getsus away from having to use
u 17 biggeruncertainty factors than smalle¥ou know, we can use
q 18 lessuncertainty inthe analysisif we start witha NOAEL of.015
E 19 andthenthink about how we wanttolayerinthe uncertaintyin
I.I.I 20 terms ofthe lack of neurologic datain that particular coh&a.
m 21 we have a NOAEL Butthere'sabutaboutthat NOAEL.
=




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

10

11

12

13

14

15

16

17

18

19

20

21

164

And, also, because of the severity of effects both in
subchronic and acute studiesinthe .05to .1 ram@knowing
that we do have concerns, you know, about severity of effect, and
knowing there's anuncertainty, I think you can easily justify a
tenfold factor below the NOAEL which would getyou --Jimdidn't
state this -- butwould getyoudownto.0015,1.5Vtothe minus
third milligram per kilogram per day, assort of thebrightlinefor
acute and subchronic.

And I think I'm fairly comfortablewith that. And that also
gets us to this thirtyfold rageoff of that LOAEL. Butitgetsyou
there a slightly different way.

My concern with tha numbe istha it's notdl that far from
the chronic-based RFD or the chronic oral MRAnd I don't know
ifthe --you know, the difference islessthan an order of
magnitude.And Il don't know of any other chemicalmay be
wrong.ldon'thave IRISinfrontof meButldon'tknow of any
otherchemical forwhichone day of exposure is within --is
significantly lessthan an order of magnitude differentthan a
lifetime of exposeinterms of toxic sequelae.

And so Il thinkifyoudousethatnumber--and| could

supportthatnumberin my own mind -- I think thatthere hasto be
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some discussionAnd maybe it's the effect, you know, the issue of
adaptationto arsenic, looking atthe plethora of effects that occur
acutely which may be differentthan the effecs thatoccur
chronically, sothere may be a shiftinginterms of types of
toxicity.

Butlooking atthe half-life of the chemical so thatyou're not
getting a buildup, you know, there's noaccumulative efféetdu
know, to see why acute would be similarto chronitwould just
helprisk assessorsintheregions, risk assessors atthe state level,
understand why these numbers are uniquely close the each other
fromone day of exposure to, you know, 70 years of exposure for
this paticular chemical.

DR. ROBERTS:Dr. Ginsberg and Dr. Clewell took different
paths butcame basicallytothe same number.

DR.CLEWELL: Thatalways happens.

DR. ROBERTS: Dr. Kosnett.

DR. KOSNETT:Areyousaying thatyouthink thatthe .015
istoo high?

DR. GINSBERG:Right. The .015 would be divided by the
tenfold factortogetto 1.5V tothe minusthird wasthe proposall

was hearing.
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DR. ROBERTS:And, well, hearing from yourself.

Andifyou're pressedtoputalabelonthattenfold, that
would betheintraspeciesvariability fall into that category.

DR. GINSBERG:Thatwould be --rightUncertainties
aboutchildren'sriskinterms of notallthe endpoints measuredin
that study and also the severity of effects.

DR. ROBERTS: Dr. Kosnett.

DR. KOSNETT:You're sayinga NOAEL of 1.5 micrograms
per kilogram per day essentially.

DR. GINSBERG:.015.

DR. ROBERTS:Fifteen micrograms or .015 milligrams per
kilogram.

DR. GINSBERG:Right. Soit's 10.5--10.5 micrograms.

DR. KOSNETT:Fifteen.

DR. ROBERTS: Fifteen.

DR. KOSNETT:Butlthoughtyou expressedthe concern
that that level was so doseto thesubaute and acute level and
thenyouwondered why they were so close.

DR. GINSBERG:And divide that by 10.Then we divide
that by 10 to geto asafe level.

DR. KOSNETT:Soasafelevel should be tenfold below the
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NOAEL.

DR. GINSBERG: Right.

DR. KOSNETT:And callthe NOAEL .015 milligrams per
kilogram.

DR. GINSBERG: Right.

DR. KOSNETT:Ijustwanted tounderstand where you were
coming from.

| had just actually afew comments aboutthe data base and
how wecantry to gan someuseulinformation fromit. You
know, certainly the Mizuta study isimportanitthink many
people have talked aboutthe uncertaintiesinherentinthe dosing.
And that's true most of these studiesnd, in fact, in some
respects, sinceitwas asingle-source item, you know, maybe,
maybe they had a better than other studiesinterms of how much
they took.

But nevertheless, I thinkit's safeto say there's probably a
range of exposuredfwe look atthe five patients for which they
had urinary arsenic concentrations, the levels are such aboutfive
toten days afterthey stopped usingitthatthose patients probably
took in more than 3 milligrams a day.

Butas my colleague here would probably say, Peter, just as
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some data sets usually have some people onthe high side, some
data sets have peopleonthe low sidewd it's conceivable that
therearealso somedosesthat wereless than 3 milligrams aday.

Interms of the -- much has been said earlier, and | raised
thisinaquestionwith Joyce Tsuji, who spoke to us earlier, about
theissues ofthe severity of effects and whattype of margin of
exposure we should have withrespecttothe severity of effects.

Ifyoulook atthe kind of symptoms they had in Mizuta, 80
percent of thepatients tha they commented on complained of
anorexia; 60 pacent had nausea, 30 pecent had vomiting; and
aboutthat much or perhaps alittle bitless had diarri®at.about
61 percenhad soneedena of the eyelds which has been
described in other subacute exposures as well.

What exactly the pathophysiology of thatis and whether that
represents somediffusecapillary-typeproblems, leak, has been
describedinvery high dose arsenic exposureisnotreally clearto
me.

Then mentioned muscle tenderness, and slightly under 20
percent ofthe patients aloss of patellareflédnd this might
representaform of peripheral neuropathy, although nota severe

one.Andthey commented that about 50 percent ofthe subjects
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had a decreaseintheirhemoglobinbythe second week ofthe
evaluation.

Sowehavesomeclassicmultisystemic findings thd have
been seennother arseng studies.One thing thatwas interesting
thatthey commented onisthat4 of 20 subjectsonwhom they did
electrocardiograms had a prolongation of the QT interval.

ThisisinterestingBecause in other studiesin which people
havetaken slightly to quiteabit morearsenicin theacuteor
subautesettings, theehas -- it's wdl-documented that thereis
prolongation of the QT interval.

And infact, inrecentexperience usng approxmately 10
milligrams of arsenic aday intervenouslyinthe treatment ofthe
patients with acutepromydocytic leukemia, there have been
severalreports of prolongation of the QT intervalnd, in fact,
that hasled, and | believeinas many of five patients so far
documented, torsade de pointes, whichisatype of atypical
ventriculartachycardia, andinacouple of reportsinthe pasttwo
years that have been published, thiswas a fatal outcome.
patients could notberesuscitated from it.

Sowhenyousee prolongation ofthe QT intervalinthe

Mizuta study, although noone apparently died -- noone did die of
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1 malignantarrhythmia -- it still gives you some concern thatyou

2 are bordermg potentially on an effecthatislife threatening if it

3 weretogetaslightly bithigherAnd soyou may not have a big

4 margin for tha potential outcome.

5 And by theway, it was interesting they repeated the

6 electrocardiogramsinthe Mizuta study, and they said the
h 7 prolonged QT interval was nolongerfounfiothatwasone
E 8 particular finding that | thought was particularly noteworthy.
E 9 Now, are there any historical things we canlook atinthe
: 10 literature that haven't been cited in Bob Benson's documémte®,
g 11 Bob, I thinkit'savery nicedocumenButthere are afewthings
a 12 that we could perhaps supplementinAnd |l don't have all the
(T 13 primary literature here with me; although I've read most of it.
> 14 As probably mostofyou know, there was a major outbreak of
E 15 arsenicpoisoning atheturn of thecentury in Brittain called the
u 16 "Mancheseér Beer Epdemic.”
u 17 And whathappenedhiere was hatthe beer hatwas nade
q 18 was made from some invert sugaknd toinvertthe sugar, they
E 19 treated it with sulfuricacid. And thesulfuricacid camefrom
I.I.I 20 pyritesinthe Pyreneeshatwas conaminated with arsent. And
m 21 there were severalthousands people who became will, and there
=
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1 were sonedeahs.
2 The beerwas foundto have between 1to 4 milligrams per
3 liter of arsenic asanalyzed, actually fairly carefully by achemist
4 by the name of Dellafeene (ph) and some otheéxsd thisisvery
5 welldocumented inthe Royal Commission, the Report ofthe
6 Royal Commission, which | happento have acopyldfs about
h 7 400 pagesAnditwas probably the bestdocument on chronic
E 8 arsenicpoisoning athattimein theworld.
E 9 One ofthe thingsthatthey, also, documentedinthese
: 10 subjects was peripheral neuropathynd, also, ainteresting
g 11 finding thathas shown upn many places sthe appearance of
a 12 herpeslabialis.
(T 13 And this has been anotherthing aboutatthese particular
> 14 doses, infact, Ithinkitwasreportedinthe Mizuta study as well.
E 15 And there'sbeen -- arseahas beenusedasscally for the
u 16 treatment of things likeasthma. And it's bdieved to have
u 17 potentially some suppression of inflammation of the immune
q 18 systam. And it'sinteesting to sethat, in thebeer epidemic and
E 19 other casesike this, herpes has coeforward as a dde-effectin
I.I.I 20 some people.
m 21 The other bigincidentthat has some informationis -- not
=
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incident but...Arsenic has beenusedinthe form of Fowler
Solution s atherapeutic agent. It was origindly described by
Thomas Fowlerin 1780, although he's notresponsible for it
because he was aphysician atthe hospital and he saw that alot of
people were getting these patten medicines and coming into his
clinics. He was wondering what they were taking.

Andthen he wentaroundthe cornertothe patten, tothe
shop, and boughtit,anonphysician's officend then had it
analyzed, and he found outitwas arsenAnd he made his own
and he wrote aboutitandit's named after him.

Butitbasically --when he originally used it, he gave 11.4
milligrams a day.And his first -- I think of his first 242 patients,
he said that saw improvementsinthings like fever--and probably
rheumatic fever -- he was treating in about 220-some odd of those
patients.But he said that athird of his patients had either nausea,
vomiting, orabdominal pain.

Nevertheless, because the drug was thoughtto have some
therapeuic benefit, infact, itreally becane a mainstay of a lot of
therapy from thel9th Century up until themid 20th Century. It
wasonthe U.S. Pharmacopeilathinkitgot offthe U.S.

Pharmacopeiaabout mid century, 20th Century.
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It was customarily giveninadose of between5to 10
milligrams. Interesting, there was actually a controlled study of
the use of arseriinthe treatment of asthmaperformed atHarvard
University by Hartner and Novichin, I think, itwasinthe late
1960s.And they gave between 5to 6 milligrams per day to adults.
And they said one-forth of their patients had gastrointestinal side
effects.

And that fitsin. Essentially, it's apattern tha in therange
of anywherefrom 5 milligrams or so, giveor take afew
milligrams, people who havereceiveditonasubacute basis had
adverse side-effects anywhere from gastrointestinal things being
commonly reported to potentially some ofthese other things like
the QT prolongation, whichisconcerning.

And ifwe look atwhat Bob has writtenup, Bob Benson, it
fallsin pretty much with close to what you said about .05
milligrams per kilogram per day for being adose where you can
see hese effecs.

But because oftte uncerainty inthe exactdoses and
because of the subtly and nonspecificity, | think we have to be
concernedthatthatis not, you know, when we callita LOAEL,

that's doesn'inean -- hat's what--those aretie nunbers hat
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1 have beenreportedtdoesn't meanthatsome ofthese symptoms

2 justbegin atthatl mean, that's probably the central point of

3 where hese effecs emerge.

4 And some people, they might emerge at somewhat lower

5 doses. So lreally thinkitwould be--it'svery well justified to

6 put asafety margin bedow that asto wherethefirst effects might
h 7 particularly appear.
E 8 Finally, withrespecttothe chronic exposures, the Mizuta
E 9 paper hasbeencited.he concernl have aboutover-relying on
: 10 that one particular paperisthe factthat, although this study has
g 11 considaable merittoitin thefactthatit's oneof thelargest
a 12 studiesdoneinrecenttimestodo full examinations on people, |
(T 13 think there were several -- what? -- 6,000 or some subjects.
> 14 The dosereconstructionin hereis not--wasnotdone very
E 15 precisely,ldon't believeln fact, although the authors have putin
u 16 doserangesinterms of micrograms per kilogram per day, it's
u 17 reported interciles. And theactual -- thereis no atual reporting
q 18 onthe volume of waterthatthese specifics cases took.
E 19 And although Ithinkthey had some generalideas, | think
I 20 there was nota detailed volume assessmentdone to the extentthat
m 21 we wouldn'twantto -- we would wantto treatthis--we'd be very
=
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careful totreatitin quantitative terms asto themicrogram per
kilogram per day.

Ifwe look at other places around the world where there's
been skinlesions described, probably we can, also, look interms
of Chile and ArgentinaAnd Claudia Hopenhayn-Rich, when she
was there, has certainly beendownthere and done some studies
there.

But, Claudia, inyour study, in Argentina, the high area had
aboutahundred, averaged 178 micrograms per litard | think |
know thatthere were some areas thatwere higherand some areas
were lower.And, you know, I'd like to hear your comment as to
what might have been, you know, really typical of the areas.

Butwe need to bearthe history ofthatareain mimtat
areacam the lightinthe early 20th Century because ofhis
peculiaranddistinctive skinlesionthatthese people hamd if
we assume roughly that 200 micrograms per liter was involved and
weassumethat peopleconsumael two liters and wedividethat out
by typical adult body weight, what would we get?

We would get400 micrograms aday divided by 70, would be
5 micrograms perday, 5 micrograms per kilogram grams per day,

whichislowerthan .05 micrograms -- or.015 milligrams per
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kilogram per day or lower than 15 milligrams pe day.

And, infact, if we take the lowest --if we gotothe
Taiwanese study, they EPA assume -- what? -- .17 milligrams per
literinthewaterinthelow area. Now they multiplied that by 4.5
literswhich wasthe amountthat has considered by some, but not
everyone, torepresentthe amountthatadult menconsumed.

But eveninthe EPA guidance or EPA memos have said that
the female didn'tconsume 4.5 liters per dayhe adult females
consumal threeliters pe day and intha threeliters wewould
include aliter for cooking waterSo if you multiply thatout you
getlessthan .015 milligrams per kilogram per day.

And Il think if webelieve-- granted, thereare uncertainties
andwe don'thavetimetoeventalk aboutthe uncertaintiesinthe
dose assessmentinthe low groupingsinthe same study.

But nevertheless, ifyouwould say thataround that area,
around thatrange, around 200 micrograms per liter of arsenicin
water, there were skinlesions, that will probably be lessthan .015
interms ofachront NOAEL.

DR. ROBERTS:Butjusttojumpin,ldon'tthinkthat's
being proposed as achronitthinkit'sbeing proposed as a

subacute orintermediate exposure --
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1 DR. KOSNETT:Well, the documents that we've been asked
2 tocommentoninclude both -- atleastBob'sdocumenttalks up to
3 years of exposure.
4 DR. ROBERTS: Yeah. Andthereisinformation and there
5 is,infact,achrontreference doseAnd | think the exercse
6 they're going through hereistotryand develop areference dose
h 7 forexposure periods thatare shorter than that.
E 8 DR. GINSBERG: Canl follow-up?
E 9 DR. HOPENHAYN-RICH: Canljustanswertothe --
: 10 DR. GINSBERG: Sure. Go ahead.
g 11 DR. ROBERTS:Ithink Claudia has been shifting her body
a 12 weightever since you cited her stud$o let'sletherjumpinreal
(T 13 guick onthatandthenlet'stry and sort of --
> 14 DR. HOPENHAYN-RICH: Yeah.ljustwantto clarify a
E 15 little bitthedifference between someoftheearly reportsin
u 16 Argentinainthe area ofthe Providence of @rdoa (sp) where al
u 17 thecaseswith skin lesions tha wereclearly attributed to arsenic
q 18 exposure were found.
E 19 The difference betweenthose cases and the study that we
I.I.I 20 conducted, which was an ecological study by areasinthatsame
m 21 province inwhich we divided all the counties into high, low, and
=
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medium -- high, medium, and low exposuresnd the exposure
that we derived from the high exposure group was based onthe
available datathatwe could find on water levels.

Butwhat I wantto clarifyisthatwe were looking at bladder,
lung, and kidney cancerrates and not atthe exposure of the cases
that had skinlesionsThe exposuresinthatarearange from zero
--well,thereported detection limitthat the public water company
had at thetimewas 40 miacograms pe liter. And so thelevels
were -- from the datathatwe found were from less than 40
micrograms per literup the 4,000 or 3,800 micrograms per liter.

Soit'sreally hardorlwouldjust cautionin making the
comparison between our study and all the documented cases of
skin lesions.

DR. ROBERTS:Dr. Kosndt, |l guess I'mtrying to distill
yourcommentsl'm gathering the impressionthatyouthink an
examination of some other studies that perhaps were notincluded
mightlead toalower LOAEL value than .05; isthat correct?

DR. KOSNETT:Well, lwas making a distinction between a
few more exposure and afew years of exposwBewhen |
initially -- the first part of my comments were talking about .05 in

terms of afew months of exposure, fromafew daystouptoafew
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months.But when we were looking atthe EPA documentthat we
were provided and suggested thelevel of .015 foralongerterm
exposure uptoseveralyears, I thinkthe document --

DR.ROBERTS:Yeah, actually, I think once you getover --
well,itdependsonthe program --sevenyearsup, youwouldgoto
achroncreference dosdsthatcorrect?

DR. KOSNETT:Well, --

VOICE: Well, forasuperfund, thatis correct.

DR. ROBERTS:ForasuperfundAnd OPP it'sashorter
period?

VOICE: Six months, over six months.

DR. ROBERTS:Oversix monthsyou would use the chronic
orreference dose whichis 3totheminus 4, ifI'mnot mistaken.
And | believe we're notbeing asked tocomment on thiatey're
tryingtocomeup withareference dosénitcan be --

DR. KOSNETT:Foruptosixmonths.

DR. ROBERTS:--used foruptosix months worth of
exposure.

DR. KOSNETT:That's correct.

DR. ROBERTS: Justtoclarify that for the Panel.

DR. KOSNETT:Allright. Thenbearin mind that my
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1 comments aboutthe .015 pertaintoalonger period oftime as
2 discussedinthe documentthat Dr. Benson and others worked on.
3 DR. ROBERTS: Dr. Wargo.
4 DR. WARGO:I'll be very brief.l wanted to make acouple
5 of points.Oneisthatlfindthatthe absence oftesting of the
6 mixture CCAto be quite persuasiveto meto be caution aboutthis
h 7 choice.
E 8 The second pointthat | wanted to make hasto do with the
E 9 absence of developmental neurotoxicity testimgnd looking back
: 10 overthe history of lead, I think lead is probably our best example
g 11 of the kind of error that's possible to make in this area.
a 12 And thenthinking aboutthe institutional history of this
(T 13 group insuggestingto EPA overthe pastthree or fouryearsin
> 14 panelsthatl've participatedin, encouraging the Agencytorequest
E 15 DNT data on pesticides, whichyou have gone ahead and you've
u 16 done.Andit'sinthe process of being puttogetherandbeing
u 17 submitted to theAgency. And | applaud tha move.
q 18 But still forthe vast majority of pesticides, we don't
E 19 understandthat effecfThatistome, also, very persuasive to
I.I.I 20 proceedvery cautiously her&hank you.
m 21 DR.ROBERTS:And atthisjuncture, would you wantto
=
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express thd caution in quantitative terms or just préerto haveit
asaquaditative statement.

DR. WARGO: Atthispointlthink | wouldratherleaveitto
the peopk thatare the toxicologists.

DR.ROBERTS:Thanks, Dr. WargolLet's see, | have now
Dr.Chou, Dr. Bruckner, Dr. Bates.

DR.CHOU:Since l, also, mentioned the metal interaction
yesterday, I thoughtlneed to clarify thafthe interaction |
mentioned yesterday between zinc and copper and zinc -- selenium
and -- no, arseniclt's gettingtoo the late in the afternoon.
Between arsenic and zinc and arsenic and copper, these evidence
areonly showinginanimal model&e all know, even for arsenic
itself, we don't have good animal data yet.

Somy pointiswe are not ready to takethisinto
considerationinthisround ofrisk assessmeAnd, however, itis
probablyit'sarecommendation for future resear8lo.l just want
to putthisto raet.

DR. ROBERTS:Thankyou.Dr. Bruckner, I know you had
your handup amomentag®.id youwanttocommentagain or
addtoyour previouscomments?

DR. BRUCKNER: Just asort of acomment. Thisis more
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general.Theimpression |I'm getting is thatthe contribution from
playground equipmentto background levels, particularly where
you have high water levels, isgoingto be awfully smah the
other hand, itisanadd-ontowhatthe backgroundis.

I'm justcurious, l guess,ingeneral, aboutwhatwe do here
isgoingtobeintegrated with EPA'sdecisiononlevelsinwater.
Are those entirely separate thing$P justwondering aboutthe
impactof whatwe do here.

DR. EDWARDS: I'm Debbie Edwardsfrom the
Antimicrobial Progran. Weintend to, &l said, orassomeone
said earlier, look atareas where it makes sense to aggregate the
exposuresAnd sowe've talked about aggregating maybe
playground and decks and soon and so forth.

Theissue of he water isinteresting inthiscase becauseis
actually partofthe background cancerriskinthe counSg.we
needto take thatintoaccountin making decisions aboutwhatto
do, justasyousaid, whetherit makes sensetoadd any additional
risk.

Butwhetherwe'll actually add them all together, I don't --
we haven't made thatdetermination yet.

DR. ROBERTS: Dr. Bates.
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DR.BATES: Il justwanted to extend soméhing tha Michael
Kosnett said, and, also, toreiterate the pointthatl made yesterday
aboutone ofthe differences between toxicology and epidemiology
istheuncertainties of the exposure measurksd it's always
importantto take those into account.

But sometimes you can actually make some predictions about
the bias and the direction of the exposure measure, and that's quite
importantbecause, ifyou areunderestimating the exposure of
concern, that atleasterrorsonthe side of public safety.

Onthe other hand, ifyou're overestimating it, then that's
sort of potentially goes againstthe public health because you end
up with dividing atoo-high factor by anuncertainty factor and
arriving at someultimate conclusion which istoo high.

Anyway, itis possiblesomdimes to m&e someeducated
guesses aboutthe direction ofthe bi@nd toillustrate that by
looking at Masumda study -- which I know something about, |
guess, because itwas done by colleges of mine --the exposure
measure was based on sortof one measure of the water of the wells
which peoplewereusing d thetime.

Now, that will usually tendtoleadtoanunderestimate of

the observed effectlevel orlowestobserved effect levdle
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1 reason sthatpeopl migratebetween he places.And what
2 happensisthatpeople who were livinginperhapsusing more
3 wells with higher arsenic levels will move to places where there
4 are lower levels and they will turnup inyour estimate as showing
5 effects with lower exposures.
6 And, of course, itwillgointhe other direction, toButthe
h 7 general tendency will beto biasthelowest obseved effect levels
E 8 and no effectlevelsdownloweSolguess somebody has
E 9 calculated whatitisinterms of body weightthese from the
: 10 Masumda study.
g 11 Sowe can feesomeconfidence hatatleastfor the measures
a 12 of effectthat were published thatwe're probably underestimating
(T 13 the LOAELs and the NOAELsOn the other hand, | knowitwas a
> 14 reasonably rapid examination which was given and there was no
E 15 measures of neurolgical effectfor exanple. There was a
u 16 particularemphasis on skin keratoses and pigmentation.
u 17 So anyway, | would justadd that something that needs to be
q 18 takeninto account, particularly when considering what's the
E 19 appropriate uncertainty factorto apply to particular, I finditvery
I 20 difficult. I'mnotsurehow to estimatethedirection of thebiasin
m 21 the Mizuta Study.Itcould have potentially gone either walift.
=
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may very much dependentonthe opinion ofthe investigators.

Solthinkthduncertaintyis somehing tha needs to be
takeninto account particularly if we're considering lowering the
uncertainty factor.

DR. ROBERTS:Okay, thankyou, Dr. Bated.et me just
give you my impressions.

Firstofall,l guesslneedtosay, sinceinprevious Panels
I've been critical of the Agency of not making enough use of
human data. | would haveto say in this casethat it's certainly fair
to state that you have made very good use of human data and, in
fact, haverelied onit, | think, for very good reasons inthis
particular case.

When yourely on human data, though, I thinkyou'reinthe
situation wheret'svery easy -- espeally case sidies and his
kind of stuff. They're all going to be flawed to one extent or
another.And I think the usual procedure of sort of settingup a
single study is kind of the study with some other supporting
information probably doesn'twork very wellin this kind of
situation where youreally have alot of studies they all have sort
of one flaw or another.

Butinthis paticular caseinregardtotheLOAEL, they all
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seemthe come up with aboutthe same ansveareven though

each study has aweakness, I thinkthere'ssome reassurance, |
think, inthe factthatall of the studies with their various
weaknesses seemto be telling youthe same thing and thatis the
LOAEL isrightabout 05.

Solguessmyresponsetothe questionaboutusingthe
LOAEL of .05, I'think it'sreasonably sound.

Again, I'mreluctant--1'd bereluctantto pointtoasingle
study as the basis of thakthink when you're using this kind of
information, I think that the strength comes from the body of
information, the breadth of information, giving you relatively
consistentresults.

The otherthing thatyou askedis should the severity of the
effects be takeninto consideratioAnd I think, emphatically,
yes.Becausetigetstothe uncerainty -- I mean, f we make a
mistake, how serious arethe consequencAsd | think if we're
talking about effects and effectlevels that are associated with
neuropathy, you know, cardiac arrhythmias, potentially life-
threatening events, I thinkyoureally need a pretty good buffer.
You need b back off fromthat.

Asllooked atthe no-effectlevel, | had sortofless
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confidence that we had agood handle ona NOARBKd so |
wasn'treal sure about-- and there are impressive numbers with the
Mizuta study.l guess | was alittle concerned about whether or not
neuropathy had been adequately addressed as some of the other
commentors had made.

| wasn't sure l wasreadytohang my hat on thRiltus,
frankly, | suppose it'stheoretically possiblethatyou could have
anincredibly steep doseresponse curve forarsenic where you see
nothing at.015 and then you startseeing serious effects threefold
higher. That made me nervous.

I don't have enough confidencédon't know thatthe
Agency would have enough confidence to establish the no effect
level with certainty that closeto LOAEL with saious dfects.

Solthinkwe have toback offAnd I tookthe same road that
Harvey Clewell took, and |l came up with aboutthe same answer.
hundred sounded like alotto mA&nd the reasonis because you
wind up with areference dose that'sreallyright aboutwhere the
chronicreference doseiswhichisyears and years of expodure.
meanit's 5E to theminus 4, 3E totheninus 4.

And for exposures thatare six months orless, itjustseemed

to beintuitively thatthere should be more distance the&Se |
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1 basically tried to seewheremy comfort level was in teems of

2 uncertainty factorsand |l came up with 30 myselfagain based on an

3 .05 LOAEL, afactorof 10 forthe NOAEL, and perhapsthena

4 factor of 3 for interspeces.

5 Are there any othercommentsSort of three of us have kind

6 of weighed in numerically, and I don't know how the rest of the
h 7 Panelfeels aboutsortof makingcomments as wAHd | suppose
E 8 we oughttodecide, I think forthe benefitforthe people who have
E 9 to puttogetherourresponse tothis, itmight be useful -- first of
: 10 all, lwantto seeifthere areany other questions orany other
g 11 comments, and then I'd liketo maybego to alittle bit of checking
a 12 and make sure we know where we are with thisrespomigeVu?
(T 13 DR.VU: Thankyou, Dr. Robertsljust wanted to just make
> 14 sure thatl clearlyunderstand some of therecommendations from
-
: 15 thepanel members.
u 16 The firstrecommendation | heardisthatwe oughttouse
u 17 collectively all the available datato come up with where you think
q 18 this effectlevel would beAnd I'm hearing some sense from Dr.
E 19 Bruckner's and others haverecommended the Mizuta study is a
I.I.I 20 better study butitonly looks at skinlesions and notother endpoint
m 21 aswell.So, therefore, youneedtoconsider factors that consider
=
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gaps ofinformation on differentother endpoints.

And, also, lunderstand thatyou have also considered the
factthatyou needto have factorsthatconsiderinterindividual
variability whether that factoris 3 or whaever thatis. So |l think
there'sarange of differentopinions onthe size of that margin of
exposure would be, whetherit's 10 or 30 or whatever.

But that'sthe sensel got from the Panel. Am | correct?

DR. ROBERTS:My notesthateveryone who had sort of
weighed in with the margin of exposure coincidently or-- 1 had 30
for Dr. Clewell, Dr. Ginsbeag, and myséf. Alittle bitdifferent
rationale in every case, but wecameup with thesamemargin of
exposure.Butthose arethe only peoplethatl had sortof notes on.

DR.BRUCKNER: You missed me.

DR. ROBERTS:Wereyou?Maybe itwasn'tclear.

DR. BRUCKNER:Dr. Ginsberg more orless seconded what
I had.

DR. ROBERTS: Oh, okay.

DR. BRUCKNER:Ithink whatwe did here was took a little
bitdifferentroute, butwe arrived atthe same answer forthe same
reasons which l have down pretty clearly.

DR. ROBERTS:Andldon'tdisagree with anything you've
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said.ldon'tknow ifthereis any disagreementbetween Dr.
Clewell'srationale and yourd.think itwinds up with the same
margin of exposureWe just had a little bit different comfort
levelsinterms of how to géthere. Dr. Kosndt.

DR. KOSNETT:You mentioned the Masumder StudBut if
we're talking only up to six months, than that study is not
germane.Right?

DR.BATES: That's probably true.

DR.VU: AsDr.Benson had described thatthe superfund's
chronic exposure scenariois alittle bitdifferent from the Office
of Pesticide definition of duration of exposur&and that's why the
OPP was proposedtouse the Mizuta study instead of the Masumda
study.

Butthere are some limitations, you know, for the duration
exposure are differentBut as I think collectively you all said
they all pretty muchinthesimilar ballpark regardless of how you
lookintothe endpointyou pickedSo I thinkthere's adifference
inopinionsinwhich study you selectas opposedtolook at
collectively.

Sothere are differentapproacheSnd I'm notsure I'm

hearing the Panel have the same, you know, opinions onwhich one
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to pick. Butl've heard clearly from Dr. Roberts and Dr. Ginsberg,
Dr.Bruckner,istouse amore aggregate kind of -- you know, all
the informationtogetherasopposedto selectone single study with
supporting study as Office of Pesticide Program has proposed.

DR. ROBERTS: Dr. Bruckner.

DR. BRUCKNER:Doyou feelcompelledtouse orrely on
justone studyr would you feel comfortable relyingon one
study butthen saying that-- Bob Benson hascome up with alot of
studies which supportthat studyguess I'mwondering ifat EPA
youreally have to pointto asingle studVhat's my question.

VOICE: | agreewith that. | think overall the analysis has
been pretty consistentAnd I'd feel very comfortable using the
data base asawhole asyou have seenfromDr. Benson which add
supporttothatAnd from what Dr. Roberts has mentioned as well.

DR. ROBERTS: | think Dr. Chin wanted to make acomment.

DR. CHIN: Yeah. And | agreewith what Dr. Benson
mentioned.There are so mch studies and snce like coneout
with similar kind of numbes. But thereason tha wepick out the
Mizuta Study is part ofthereasoningis that this study it
describes, let's say, for all different kind of symptoms very

clearly.
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And if you notice thatinthis study it's clearly stated that
thatthe neurotoxic factandthe skinlesions are things that more
comeupinthe later stage of the exposure.

Andthereasonsaren't OPP proposedtouse this study as a
primary study is because it'sonthe beginnidd.ere is so many
other symptoms steed in these studies, in this casereport. And
part ofthereasonthat OPP used this studyisthatifwe can catch
thefirst phase, putdlthereported symptoms intoansideation,
ifwe can kind of protectinthe first stage of the exposure, more
like to prevent thefirst stageof thesymptoms omeout then later,
if younotice some of the neurotoxic effectwould come outeven
after the cessation of the exposure.

Soif we can protect thefirst stage, thefirst phase of the
symptoms, then we can preverthe neurobxic effector skinlesion
and m&kesurethat thatis really protective. Thisis thereason tha
whenwe putinthereportwe also putedema and other symptoms
into considerationl just wanted to make itclear.

DR. ROBERTS:Arethere any othercomments or has anyone
that hasn't spokenthatwould like to add to the discussibn.?
Ginsberg.

DR. GINSBERG: Real briefly. I think that the way to
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1 describethe levelsthatare derived ratherthan saying that we have
2 aseparate acute number and a separate subchronic number based
3 upon Mizutaonthe one hand and based uponsome longerterm
4 studies onthe other, itmay be good to just startthe whole
5 discussion by talking aboutthe data base as awhole and the
6 similarity inthe LOAELSs, and ifthere are NOAELSs, betweenvery
h 7 shorttermandlongertermand use that as ajustification to
E 8 simplify the whole process and develop one number that cuts
E 9 acrossthetwotime frames andthereforeyou'd getoutofthe box
: 10 of people having a problem with this study or this exposure
g 11 estimation in this ase.
a 12 Andso lthinkyou can startwith an aggregate data setand
(T 13 develop an aggregate numberthatis protective of the kinds of
> 14 concernshatwe justheard.
-
: 15 DR. ROBERTS: Dr. Kosnett rebuts.
u 16 DR. KOSNETT:Ijusthaveto--andldon'tknowifwe're
u 17 talking apples and orange8utifwe're talkingup to six months,
q 18 then, you know, if youwantto talk abouta LOAEL of .05 and then
E 19 apply asafety factor, | follow the discussion.
I.I.I 20 Butifwe'retalking aboutachronic exposure or years of
m 21 exposure, thenthe wholeissue -- and maybe I'verambled on and
=
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wasn'tclearButthe wholeissue ofthe .015 milligrams per
kilogram per day, whichisinthisdocumentthatwas sentto us and
isbasically cited as areference dos@.reference dose --

DR. ROBERTS: Right. I'm sorry.

DR. KOSNETT:I'mtalking aboutthe February 2001f.
that's areferencedose, I thinkthere'ssome concern aboutthatasa
reference dose foruptosevenyears of exposred | think
there's a ot...

DR. ROBERTS: And I think we seem to becoming up with a
lower numberthanthatinour discussion.

DR. GINSBERG: We'renot saying that that'sthereference
dose.

DR. ROBERTS: Yeah, Dr. McDonald.

DR. MCDONALD: Notreally workinginrisk analysis, |
find some discomfortthat we're sitting around essentially
guessing atanumbeButitisimpressive how many sources of
information are bemg used, espeaily the many referenceshat
Dr. Kosnett has produced.

Butitstrikes methatit's notsoimportatwha numbe we
comeup withtoday.Becauseredly we're seemg more and nore

thatthe risk from playgroundsis goingto berelatively small
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comparedtothe backgroumsb it's the number that's goingto be
usedwhen we puthe aggregad together of all sources of arsei
that's going thematter.

DR. ROBERTS:Any othercomments thatanyone wants to
add.Before we wrap thisup oras away ofwrapping thisup, | hate
to putyouonthe spot, Dr. Bruckner

DR. BRUCKNER:Don'tdo thatthen.

DR. ROBERTS:Butlthinkitwill be usefulifyoucouldtry
and summarize asthe lead discussanton this questionthe Panel's
response Andthenwe can all sitback and listen and say, yeah, |
think that'sright except for. Or I think tha will help if we all sort
of atone place atone time have a feeling forwhatthe Panel's
recommendation andinputwould be.

DR. BRUCKNER:I'mwonderingifl cansynthesize all of
that.l haveitalldown on paper.

DR. ROBERTS:Giveityour bestshot.

DR.BRUCKNER:That'snotgoingto be--Iwonder how
useful thatisreally, thoughl.really believe I've captured most
everything.l'dreally preferto do that, perhaps, on Friday or after
I've had a chancedtsynthesize al this.

DR. ROBERTS:Well, yeah, but someéimes it hdps, | think,
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to hear what -- different people hear differentthingsin a
discussion.And I thinkitwould be -- and if you'rereluctantto do
it, maybel canseeifl cantwist someneelse's am.

DR.BRUCKNER:Whydon'tyou.l do better sitting and
thinking and writing.

DR. ROBERTS: Istheresomeone elsewho would liketo
volunteerto capture whatthey feelthey've heardinthis discussion
in 35words orless?

DR.CLEWELL: Sure.

DR.ROBERTS:Dr. Clewell, thank you.

DR. CLEWELL: Inbrief, Ithink we agreed thatthe body of
literature on short-term exposure supportsa LOAEL of .05, but
that we have significantconcerns aboutthe potential effects at
thatLOAEL and feelthat, therefore, ateasta facior 30 bebw
thereisrequired as amargin of exposure ratherthanthe 10 that
may have been considered.

DR. ROBERTS: | think that would | also add that some
panel members feltthat aLOAEL or--I'm sorry -- aNOAEL could
beused of.015 withanuncertainty factor of 10.

DR. CLEWELL: No.

DR. ROBERTS: That wouldresult -- no?
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DR.CLEWELL: That'snotwhat he meant.

DR. ROBERTS:No, I know thatwasn't Dr. Kosnett:m
trying to capture Dr. Ginsberg and Dr. Bruckner'sroad to the same
answer.And I thinkitwould be importantto capture that as well.

DR. BRUCKNER: But Gary came back with the
recommendation that we talk aboutthe consistency and how large
the data baseisand how we arrived atthe same numbehsnk
maybe youridea of actually going with that composite number of
.05andthengoingtothe factorof3and10would be fifikere
were other thingsl guesslcanchipin.

DR. ROBERTS: We'reall traveling the same road.

DR. BRUCKNER: We'reall traveling somewhere. | think
our otherconcerns were, like you said, the steepness of the dose
response curve or lack, we don't have information on that, the
severity of the effects, the lack of looking at neurological
endpointsand concern aboutlead and other metals --

DR. ROBERTS: Yeah, I think therewas --

DR. BRUCKNER: -- and data points.

DR. ROBERTS: | think therewere several concernsthat
wereraised and we needto be surethatwe probably get all of

those capturedinourreporAndtheyincludedinteractions
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1 among the metals, and theyincluded -- well, uncertainty about the
2 data sets, those kinds of things.
3 So lthink withinputfrom panel members who have made
4 those comments, I think we can be sure thatthose getcapturedin
5 therecord.
6 DR. GINSBERG:Will we have achancetoreview eachone
h 7 ofthese question's write-ups at some pointas aPanel?
E 8 DR. ROBERTS:Absolutely, oh, yes.
E 9 DR. GINSBERG: Sothat'sif Jim blowsit.
: 10 DR. ROBERTS: Yeah, that'sright.
g 11 DR. BRUCKNER:WhatI'm proposingtodoistoperhaps
a 12 writethisup soméimelatetomorrow and haveittyped up and
(T 13 everyone can have alook atitomorrow morning, you know --
> 14 DR, ROBERTS:It's still early. What elsearewegoing to
-
: 15 do.
u 16 DR. BRUCKNER: Maybel can have something toyou
u 17 Friday morning.
q 18 DR. ROBERTS: Dr. Wargo.
E 19 DR. WARGO: Il have asource of confusion maybe people
I.I.I 20 can help me outwithWhen you talk aboutthe uncertainty factor,
m 21 I'massuming thatyou're talking aboutuncertainty inderiving a
=
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NOAEL; thatyou're nottalk aboutuncertainty that's associated
with exposure. And those inside EPA know this distinction very
well becauseitis atthe core of whatthe Food Quality Protection
Actdemands.

Itdemands the Agency look atthereliability of the toxicity
dataand demandsthattheylook atthe reliability of the exposure
data.And uncertainty from either of those two sources can be the
justification for applying an additional tenfold safety factor
beyondtheintraspecies andinterspecies safety factorsthat Dr. Vu
distinguished for us earlier.

Somyimpression aboutthisdiscussionisthatwe've
basically pushed the exposureissue aside and we'll deal with that
tomorrow.I'm hoping that's the case.

DR. ROBERTS: Yeah. Well, | mean basically | think we set
itaside fromthe context of developing ashort- and
immediate-term referencedose

DR. WARGO: Well, myassumptionisthatyou're not
developing areference dose through this discussiacause if
you are suggesting whatan acceptable level of exposureis, I'm
very interestedin knowing the Agency's position about how

uncertainty inthe exposure data setshould be applied and whether
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ornotthey're goingtouse aconsistentapproachasisdemand
underthe Food Quality Protection Actforinthis case.

And ifyoureadverycarefullythelanguage thatisinthe
documentthatthey prepared,hereisa statementfor both
chromium and for arsenic thatthe Food Quality Protection Act
does notapplytotheirdeliberationsinthis case.

Now does tha mean -- is tha statement in theretorelieve
you fromthe need to considerthe uncertainty inthe exposure
assessmentas abasisofachoicetoapply anadditional tenfold
safety factor when setting an RFDBDr are you going to apply the
same policiesthatyou would apply to allthe other food-use
pesticidesto this situdion aswell?

DR. ROBERTS: Well, I think we're going to need some
clarification fromthe Agency onhat.

DR. EDWARDS: Okay. I'm Debbie Edwards. And I'll do
the bestl can.

The Food Quality Protection Actactually amended, as you
know, FIFRA andthe FFDCAANnd the 408 Safety Standardisin
the FFDCA.And thisuse does not fallunder thatlaNone of the
CCA usesdo.

So, therefore, we wouldn'tactually add whatyou call an
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FQPA sdety factor aswrittenup inthdlaw. Wewant to takeinto
accountuncertainties, however, for childreAnd so what we're
doing, whatwe're tryingtodo here,isgetappropriate uncertainty
factors, yes, forareference dose or for --

DR. WARGO: Okay.

DR. EDWARDS:Butforthe uncertainties for the exposure,
we cantalk aboutthoseinterms of valuesthatare appropriate to
select,totake intoaccountthe uncertainty when we talk about that
tomorrow.

DR. WARGO: SowhatI'mhearing fromthatresponseisthat
uncertainty inthe exposure data sets should be used as a basis for
the decisionthatyou're aboutto mak&nd ifthatisthe case --

DR. EDWARDS: No, that'snot correct.

DR. WARGO: That's not correct.

DR. EDWARDS: That'snot correct. What I'm sayinginthe
uncertainties forthe exposure should be builtinto theresidue
values and the assumptionsthatyou choose for your exposure
assessmet but not alded into theuncertainty factor for sdting
doseresponse, you know, hazard endpoints because itdoesn't fall
under --

DR. WARGO:IlguesswhatI'mtryingtodoisI'mtryingto
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1 reserve therightto explorethe uncertainty inthe exposure side of
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