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DR. KENDALL: Good morning. I'dliketo welcome everyone
to the February 5, 2002, meeting of the Scientific Advisory Panel to
discussthe Cumulative Risk Assessment for Organophosphate
Pesticides. My nameisRon Kendall. I'll be chairing the next several
days.

And at this point, wewould liketointroduce all the panel
members. We had afew minutesto meet thismorning to get
organized, to get going. Thisisgoingto beavery challenging
meeting. The amount of material received to date had been
extraordinary. And we appreciate the effort of EPA in moving this
process forward and giving us an opportunity to continue to review
and contribute where possible.

I'd liketo go ahead and introduce the panel members aswe do
as standard procedure. Dr. Bull, we start with you, and we'll move
around the table.

DR.BULL: How much history do you need?

DR. KENDALL: Name, rank, serial number.

DR.BULL: I'mRichard Bull. Washington State University.
My areaistoxicology.

DR. KENDALL: Please usethe microphones. And Dr. Bull,

really, the name of area of expertise and affiliation, please.
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DR.BULL: Richard Bull, Washington State University,
toxicology.

DR. DURKIN: Pat Durkin, Syracuse Environmental Research
Associates. | do pesticiderisk assessments primarily for the USDA.

DR. HARRY: Jean Harry, National Institute of Environmental
Health Sciences. Research areaisin neurotoxicology.

DR. RHOMBERG: Lorenz Rhomberg. Gradient Corporation.
I'm also an adjunct professor at The Harvard School of Public Health.
And I'minterested in quantitative risk assessment methodology.

DR. CONOLLY: Rory Conolly, CIIT Centersfor Health
Research in Research Triangle Park, North Carolina. I'minterestedin
the mechanisms of toxicity that underlie the shape of the dose
response curve and the use of biologically based modelsinrisk
assessment.

DR. MCCONNELL: GeneMcConnell, Toxpath, Raleigh, North
Carolina. My areaof interest isexperimental comparative pathology
and toxicology.

DR.BRIMIJOIN: I'm Steve Brimijoin, Department of
Pharmacology, Mayo Clinic. | doresearch on pharmacology and
toxicology of cholinesterases.

DR. ROBERTS: Steve Roberts. I'm atoxicologist at the
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University of Florida. I'm aprofessor with ajoint appointment inthe
College of Medicine and the College of Veterinary Medicine. My
interests are in mechanisms of toxicity and, also, in risk assessment.

DR. PORTIER: ChrisPortier fromthe National Institute of
Environmental Health Sciencesin Research Triangle Park, North
Carolina. I direct the environmental toxicology program and sort of
direct the national toxicology program. My area of expertiseis
biostatistics and risk assessment.

DR. ADGATE: John Adgate, University of Minnesota School of
Public Health. My expertiseisin exposure assessment and risk
assessment methods.

DR. FREEMAN: Natalie Freeman, Robert Wood Johnson
Medical School and the Environmental and Occupational Health
Sciences Institutein Piscataway, New Jersey. My areas of expertise
are exposure assessment in theresidence and children's exposure.

DR. REED: Nu-May Ruby Reed from California Environmental
Protection Agency, Department of Pesticide Regulation. | am a
toxicologist doing pesticide risk assessment.

DR. MACDONALD: Peter MacDonald from Mathematics and
Statisticsat McMaster University in Canada. | have ageneral

expertisein applied statistics and model fitting.



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

10

11

12

13

14

15

16

17

18

19

20

21

DR. HEERINGA: Steve Heeringa, the University of Michigan
Institute for Social Research. I'm abiostatistican. | direct research
operationsfor theinstitute there at the University of Michigan.

DR. KENDALL: Thank you. My nameis Ron Kendall. Again,
I'll be chairing the session today. | serve as chair of the SAP. And |
have enjoyed working with thisvery fine group at the SAP. I'm from
Texas Tech University. I'm professor and chairman of the university's
Department of Environmental Toxicology. | also serve asdirector of
theuniversity'sInstitute of Environmental and Human Health.

| wanted to just say a special word of thanks for the staff's
effortsto make sure this panel, thisvery fine panel, gets here okay as
coordinated. | thank Larry Dorsey, Shirley Percival, and the rest of
thegroup, Larry'svery fine staff, who alwaysdo agreat job. Andit's
going to be my pleasuretowork with Paul Lewis. Paul and | served
for yearstogether. And| turnitover toyou, Paul, for any
administrative procedures. Thank you.

MR. LEWIS: | think you, Dr. Kendall. Again, it'sapleasureto
work with you and for the members of the panel for another meeting
with the Scientific Advisory Panel. | would like to welcome the panel
members and the public to thisimportant meeting of the FIFRA

Scientific Advisory Panel addressing methods used to conduct a
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8
preliminary cumulative assessment for organophosphate pesticides.

And |1, also, want to thank the panel for agreeing to serve at this
meeting and for their time preparing for this meeting and the upcoming
deliberationsthat will happen over the next four days. Also, to my
colleagues on the EPA staff and my colleagues with the Scientific
Advisory Panel for their effortsin preparing for this meeting today and
for thereminder of the week.

We have several challenging science issuesover the next four
days. And we havefive sessionsthat are distributed over that time
period that outlines the discussion for the panel that's upon us. We
have afull agendafor today and meeting times are approximate. Thus,
we may not keep to the exact times as noted due to panel discussions
and public comments. And | want to assure adequate time for Agency
presentations, public comment, and panel deliberations.

For presenters, panel members, and public commentors, please
identify yourselves and speak into the microphones provided since the
meeting isrecorded. And for panel members, we have distributed
copies of overheadsto be presented for today. And any public
commentsthat are presented in written form, if we have copies, we'll
be sharing them with you also for members of the panel.

Interms of public commentors, for members of the public
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requesting time for public comment, please limit your remarksto five
minutes unless prior arrangements have been made. And after
completing your comments, we would appreciate that you complete the
form that'slocated at public comments stand next to Dr. Bull to be
used to identify yourself. If you can attach abusiness card that we can
include that as part of the public record that would identify yourself
and your affiliation.

All background materials, questions posed to the panel by the
Agency and other documentsrelated to this SAP meeting are available
at docket. Andtheoverheadsthat will be used for this meeting by the
EPA presenters, will be available in the next few days, also on docket.
The primary background materials, the agenda, thelist of panel
members, and the subsequent final report will be available on our
docket and also posted on our SAP web site.

My role as aDesignated Federal Official for the meeting this
week isto serve asliaison between the Agency and the panel. I'm
responsible for ensuring provision that the Federal Advisory
Committee Act are met. And asaDesignated Federal Official, | work
with appropriate Agency officialsto assure all appropriate ethics
regulations are satisfied.

In that capacity, panel members are briefed for provisions of the
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Federal Conflict of Interest Laws. Each participant hasfiled a
Standard Government Ethics Report, commonly known as a Financial
Disclosure Report. And 1, along with our deputy ethics officer for the
Office of Prevention Pesticides and Toxic Substancesin consultation
with the Office of General Counsel havereviewed the report to ensure
all ethicsrequirements are met.

At conclusion of the meeting, the SAP will preparearecord as
responseto the questions posed by the Agency, background materials,
presentations, and public comments. The report serves as the meeting
minuteswith be availablein our OPs docket and, in addition, posted
onthe SAPweb sitein approximately. And we expect thereportto be
availablein approximately 30 to 60 working days.

Thank you, Dr. Kendall, again, for serving asthe chair and for
the panel members and for the public for participating intoday's
meeting. I'mlooking forward to avery challenging and interesting
dialogue over the next four days. Thank you.

DR. KENDALL: Thank youvery much, Paul. Next onthe
agenda, Steven Johnson, the Assistant Administration of the Office of
Prevention Pesticides and Toxic Substances was going to bewith us
thismorning. And | understand that he'sgot alittle health problem

he'sdealing with at home. Ms. Sherry Sterlingisheretorepresent Mr.
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Johnson. And, welcome, Ms. Sterling.

MS. STERLING: Good morning. I'dliketo say thank you to
all of you panel members. You are veterans so you knew what you
were getting into when you joined this panel. So | doubly appreciate
what you're doing here.

I'dliketo say that | realize that these four days, whilethey're
very intensive, arejust thetip of theiceberg. There'sthe preparation
inadvance and the report writing afterwards. We appreciate all of
that work. Thisiscomplex. It'scutting edge and you arereally
helping usin moving forward on these issues.

So thank you very much. Welook forward to the next four
days.

DR. KENDALL: Thank youvery much. It'smy pleasureto
introduce MarciaMulkey, the Director of the Office of Pesticide
Programs and from the Office of Prevention Pesticides and Toxic
Substances. And, Ms. Mulkey, | can't say enough on behalf of your
staff how they have approached this SAP time and time again to move
thisprocessforward. | think thisgroup herethat's seated is most
impressed with the challenge and the opportunity to keep up with your
group.

So, again, thank you for being here. Thisisspecial whenwe
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1 have such high level members of the Agency join usfor the opening.

2 MS. MULKEY: Well, thank you, Mr. Chairman. You've

3 captured alittle bit of my enthusiasm about the opportunity to be

4 affiliated with this group of professionals with whom I'm fortunate

5 enough to work.

6 You are all used to seeing me at beginning of these meetings. |
h 7 likeit that we are used to spending time together at the beginning of
E 8 these meetings. But | did want to take afew momentsto tell you that
E 9 Steve Johnson who, as you mentioned, is Assistant Administrator for
: 10 Prevention, Pesticides, and Toxic Substance, was very committed to
g 11 being part of this particular SAP. And literally, but for bed
a 12 confinement and doctor's orders, | think Steve would be here this
m 13 morning not withstanding the discomfort he's al so experiencing.
> 14 | have Steve's notesfor histalking pointswhichisaway of
E 15 assuring that what | say, assuring me, assuring you, assuring
u 16 everybody else, assuring Steve, that what | say to kick us off this
u 17 morningisfully consistent with the kinds of messages that he intended
q 18 tobring. Sol wouldliketo spend afew minutes on those messages.
E 19 They are not extensive, but they areimportant for EPA and for our
I.I.I 20 organization.
m 21 Starting with thank yous. A special thank you to Ron and to all
=
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of these panel membersfor the time you have spent preparing for and
will spend as part of this meeting and for the time you have spent at
the many previous meetingsleading up to thisone on the subject
matter that has grown into thisintegrated comprehensive presentation
about our approach to the cumulativerisk assessment for the
organophosphate pesticides.

Your role hasindeed been critical. | think you know that, but it
doesusalot of goodto be able remind you and remind ourselves how
important we have found thiswork that we have done together. You
will recognize many of your recommendations surfacingin our
adjustments and adaptationsin our work aswe have gone along. And
so it should be know surprise that we are eagerly awaiting an
opportunity to engage with you in again whenitisso obviouswhat a
differenceit has madein our work up until this point.

It'salways helpful tous. We understand that you have the
benefit of some arms-length distance from the statutory obligations,
the statutory timelines, and so forth which govern, intheliteral sense,
our work. Butitisworthreminding all of usthat we do have another
of thethree deadlines set out in the Food Quality Protection Act of
1996 passed back in thelast century.

The second deadlineis August 3 of 2001 by which we areto
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have completed the next 33 percent of pesticide tolerance
reassessment. That meanswe haveto have completed 6,416 of the
tolerancesin order to bein compliance with our obligation under law.
We have been working hard since the day the law passed in order to
meet these deadlines. And even moreimportantly, in order to
accomplish the public health protections that go along with assuring
that all of the pesticide tolerances of the United States meet the tough
new standards of the Food Quality Protection Act.

It's clear we have been as transparent as we know how to about
thisfact that in order to meet this next deadline, we must have
completed all or at least avery substantial portion of the
organophosphatetolerances. And because thisgroup operates by a
common mechanism, that means we must have considered cumulative
risk to have accomplished that.

So not only devising aworkable method to assess and consider
cumulativerisk, but implementing it through the risk assessment, of
which you now have before you our preliminary cut, isacritical aspect
of meeting this August 3 deadline. Infact, it'san absolutely critical
aspect of meeting it.

Sowebring thisto you today with some sense of urgency, and

we sharewith you that. But we want to make it clear that whilewe
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arecommitted to meeting that deadline, we are at | east equally
committed todoingitinaresponsibleway. Andfrom our point of
view, aresponsibleway has at least three critical elements: Sound
science; transparency, openness, and understandability; and full
stakeholder involvement.

While this panel and our engagement with it isan absolutely
core piece of our commitment to sound science, asit happensyou also
play an important rolein our commitmentsto openness and
understandability and to our commitment to stakeholder involvement.
Thisisan advisory committee complete with, not only fully public
meetings, but input from the public. And that will be an element of
thisfour-day meeting.

Soyou are not only apathway through to our statutory
obligations, our obligationsto the American people under their laws,
but to our approach to doing soin away that we can all hold our heads
up about; thatis, scientifically sound, open and understandabl e, and
involving all pointsof view.

With that, | want to mention that we are also looking forward to
the part of this meeting that isabout the public and it'sinput. And we,
aswe expect you, will belistening carefully to the perspectives, to the

insights, and to the information and expertise that may be brought to
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bear through public participation.

But | dowant to mention that thisisnot the only opportunity
that the public will haveto engage with us, norisittheonly
opportunity heretofore. But | specifically want to mention that we are
conducting an open public comment processrelating to this
preliminary risk assessment and all of the information connected with
it and that comments are due March 8. So all public commentors will
have the benefit of this meeting, the benefit of the outcome of this
meeting, and sometime beyond this meeting in order to completetheir
public comments.

But I, also, want to take thisopportunity to urge everyonein
the public to bear the same kind of burdens we have borne of
timelinessregarding this process because of the common obligations
that we all have under law.

| want to conclude with just acouple personal notes. | intend
to spend as much of my time as | can possibly manageto spendinthe
next four days here with the panel. | want to do that for several
reasons. First and foremost, because |'m so pleased and gratified to be
part of the EPA team that comes beforeyou today. And | want to
stand proudly with them throughout thistime.

Secondly, because | learnagreat deal. | learn agreat deal,
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frankly, from listening from to them again, aswell asfrom hearing the
input of the public, hearing the input from the panel members. And |
think that that helps me do my part of theresponsibilitiesthat's around
thismore effectively.

And, finally, because we want to show to the public the
importance we attach to this and the seriousness that we giveto all of
the principles| just mentioned: Sound science; openness, understand,
ability and transparency.

So I'mvery much looking forward to the time here and the
proceedings of the next few days. And | anticipatethat afteritis
behind usand we are on to the next step, we will always ook back on
thisasaseminal event inthe progress of sciencein EPA's pesticide
program.

DR. KENDALL: Thank youvery much. Wewelcomeyou here
again, Ms. Mulkey. Anditissignificant when people of your level in
the Agency arewilling to stay with us and hear the deliberation.

| also thank you for conveying some of the commentsfrom Mr.
Johnson. Itisvery obviousfor those onthe SAP. We know that the
supportisthereandit continuesto bethere. Andwe appreciate his
support your support.

Next, | welcome Ms. Margaret Stasikuwski from the Office of
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the Pesticide Programs. Margret, we've seen alot of you and your
team over the last couple years and we welcome you and congratul ate
you for the progressyou're making. | look forward to this
deliberation.

MS. STASIKUWSKI: | am pleased to be here at thisreally
important extraordinary meeting, thereview of the preliminary
cumulativerisk assessment for organophosphates. Today | will give
some historical perspective on the development of the assessment,
briefly go over the agenda, and introduce members of the EPA staff
who will make presentations and participate in the discussions.

The next four days are aculmination of five years of extensive
work to develop the methods and guidance for conducting cumulative
risk assessment. Thisfirst slide showsthe critical stepping stone
documents along the way to our objective of having thefirst, thefinal,
OP cumulative assessment completed in June of thisyear.

Thefirst critical step document was guidance issued in January
of '99 on identifying pesticide chemicals and other substances that
have acommon mechanism of toxicity. Thefinal guidance on
conducting aggregate exposure and risk assessments across
residential, dietary, and drinking water pathwayswas published in

2001. Thedraft OPrisk assessment you just received was finished
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during thefirst week of December 2001. And our final generic
cumulative guidance was just finalized in January of 2002.

In preparation for this meeting we looked back at how we
consulted and sought your advice during thelast fiveyears. To get
where we are today, we started in 1997 with SAP reviewing our
approach to defining common mechanism toxicity for the purpose of
conducting cumulative risk assessments. In March of '98, we asked
SAPtoreview our conclusion that organophosphate pesticidesform a
common mechanism group through their cholinesterase inhibiting
activity.

Two yearslater, OPs asked the SAPtoreview thevalidity of the
toxicity endpointsthat we selected and the approach that we used to
calculaterelative potency factors.

L ast September, we presented to the SAP for comment our
refined Preliminary Hazard and Dose Response Assessment for the OP
pesticides.

For the exposure assessment, the SAP reviews and consultations
covered incremental improvementsin our residential exposure
assessment methodology and drinking assessment methodology over
the period of threeyears. Thebigleap forward in our methods took

place when OPs proposed to use probabalistic Monte Carlo techniques,
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first, in conducting dietary exposure assessment, then for drink water
and residential assessments.

SAPreviewed several software modelsthat were being proposed
for usein exposure assessments, DEEM, Calendex, LifeLineand
CARES.

SAP advised the Agency several times on development of risk
assessment methods for aggregating exposures across dietary, drinking
water, and residential pathwaysfor single chemicals. In 1998, SAP
reviewed our probabilistic assessment methods. Building on aggregate
risk assessment methods, OPstook our proposed methodology for
cumulative risk assessment to the SAPin 1999.

In December of 2000, we brought to the panel the risk
assessment methodology and our case study of 24 organophosphates.
When you count thisall up, thisaddsup to 21 reviews by the Science
Advisory Panel of our approaches, methods, and case studies. And
these all lead directly to our presentationstoday.

SAPrecommendations have been invaluable, and here are just
some highlights of their recommendations madein responseto the
SAP. Inthe areaof hazard and dose response assessment based on
SAPrecommendations, the Agency isusing arefined exponential

model for doseresponse modeling. Inthedietary exposure
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assessment, OPs moved to the use of pesticide data program and other
monitoring datarather thanrely on field studies. OPsisusing publicly
available data bases and recipesin this assessment.

Based on the recommendations of the SAP, the Agency isusing
afiner division of age groupsin children in this assessment, zero to
oneyear, onetotwo years, and threetofiveyears. Thiswas possible
with the use of the newer CSFII datawith asupplemental children's
survey of 1998.

Inthedrinking water assessment area, OPsin our preliminary
assessment implemented SAP recommendationsto devote resourcesto
surface water impactsto define higher assessment tiers and devel op
techniquesfor estimating concentration distributions for probabilistic
risk assessments. We adopted the recommendation to conduct
regional drinking water risk assessment modeling and to shift focusfor
monitoring programsto support model development and model
evaluation.

Intheir residential and occupational risk assessments, SAP
made some key recommendations regard recommendations regarding
frequency of children's hand-to-mouth activity and transferability of
pesticideresiduesfrom surfacesto handsto mouth.

Based on the recommendations of the SAP, OPstoday is using
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1 uniformdistributionsfor small data setsrather than rely on point

2 estimatesin residential assessment.

3 These are just some of the few, of some of the highlights, of

4 how we implemented SAP recommendationsin this assessment.

5 The next stepsover the next 9to 10 monthswill betorevisethe

6 December 2001 document based on today's deliberations and the
h 7 public commentsthat we will receive. Andtheintended completion
E 8 date for our assessment is June 2002.
E 9 Now, briefly, to go over our agenda. Immediately following
: 10 these remarks, we have a public comment period that is scheduled to
g 11 last through lunch and will cover all aspects of our cumulative
a 12 assessment. Thisafternoon, Dr. Lowit and Dr. Setzer will present the
m 13 hazard dose response analysis. Thispresentation will befollowed by a
> 14 public comment period and a panel discussion.
E 15 The panel discussion isscheduled to continue through tomorrow
u 16 mid-morning. All of the sessionswill follow asimilar schedule:
u 17 Presentation, public comment, and panel discussion.
q 18 Tomorrow mid-morning, we'll moveto the presentation of the
E 19 food exposure assessment presentation to be made by Dr. Bill Smith.
m 20 The session on drinking water exposure assessment is scheduled to
m 21 start tomorrow after and continue through mid-morning Thursday.
=
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The session will be presented by Mr. Costello and Mr. Nelson
Thurman.

Residential and non-occupational exposure assessment will be
presented by Mr. Jeff Evans and will proceed from Thursday
mid-morning until afternoon break. Andthenrisk characterizationto
be presented by Mr. Dave Miller. Andthe sessionisto scheduledto
continue through mid-day Friday.

I'd liketo acknowledge that participants-- and these arejust a
few of the peoplein EPA who areresponsible for preparation of this
document. Mr. Kevin Costello, Dr. Vicki Dellarco, Dr. Elizabeth
Doyle, Jeff Evans, AnnaLowit, David Miller, Randy Perfetti, Woody
Setzer, Bill Smith, and Nelson Thurman. Thank you very much.

DR. KENDALL: Thank you, Margret. That was quite a
summary. A lot of memories. Infact, it even forced usto change our
management paradigm of the SAP because there were so many
meetingsthat we had to rotate the chair because it was so challenging.
And that has actually worked out extremely well. Our permanent
panel members have stepped up and have worked with me and we have
been ableto accommodate this process. A lot of challenging meetings
and discussion.

So herewearetheseyearslater. Andwe, at thispoint arethere



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

10

11

12

13

14

15

16

17

18

19

20

21

24

any questions from the Panel for our speakersthis morning from EPA?
We'reright ontime. Any clarification? | think we're all just
overwhelmed right now just reflecting on this.

We would like moveinto the public comment period. | have on
my agenda here at least five registered.

MR. LEWIS: Right.

DR. KENDALL: Wewill startintheorder | havereceived
them. Jennifer Sass, Dr. Jennifer Sass, on behalf of the Natural
Resources Defense Council. If youwould come forward. The public
commentor microphoneistoour right. And we are asking -- first of
all, welcome. And we are asking that those that do come forward to
present try to limit your remarks --

MR.LEWIS: Five minutes.

DR. KENDALL: --tofive minutesunless other arrangements
have been made. Andif you anticipateit to belonger, please,
approach me or give us some note. We'retrying to accommodate
everybody. So anyway, we will go ahead and proceed forward. State
your name affiliation, please, for therecord.

DR. SASS: Thank you. My nameisJennifer Sass. |'m asenior
scientist at the National Resources Defense Council. I've made

previous arrangements so | have about ten minutesto present.
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And | want tofirst thank the EPA. | think they've done a
tremendous job and atremendous effort has goneinto thisbothinthe
science and in the presentationin making it publicly available and
making it accessibleto the stakeholdersin going through the
presentations, which at best, are time consuming and at worse must be
painful. AndI dothank them. It'sbeen atremendousjob.

And also thank the SAP. Itisatremendous commitment of
time. It'salso avery, very importantissue. Anditwill set the stage
for cumulativerisk assessment to come by the EPA.

Onto the assessment. | have acouple points. First of all, |
think that children have been inadequately considered throughout the
risk assessment. NRDC requeststhat the Scientific Advisory Panel
recommend a FQPA factor of at |east tenfold be applied to account for
the absence of proper developmental testing and for demonstrated
neurotoxic effectsinthe DNT, the developmental neurotoxicity
battery of tests where such tests have been done.

Under this point, all toxicology dataisderived from adult
animals. Thisdatacannot be extrapolated to fetuses, neonates, and
juvenilesdirectly. Itisan extremely seriousomissioninthis
cumulativerisk assessment that all toxicological assessments,

including dose response determinations, are based solely on adult



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

10

11

12

13

14

15

16

17

18

19

20

21

26
animals, in this case, cholinesterase inhibition of femalerat brainswith
know experimental datafrom fetuses, neonates, or juveniles.

Considering the impetus of the CRA isthe FQPA, which
mandates the reevaluation of pesticide exposureswith specific
attention to the effects on fetuses, infants, and children, itisan
obviousomission to disregard the life stages from the tox assessment.
The magnitude of thisomission, especially inlight of the fact that | ess
that half of the organophosphate pesticides have undergone DNT
testing asrequired by the Agency is pervasive through throughout this
document and is, therefore, discussed throughout these commentsin
variouslights.

The developmental toxicity testing, the DNT, isstill
outstanding for agood number of the organophosphate pesticides and
thiscritical datagap makesit impossibleto assessthe neurotoxic
effectsto fetuses, infants, and children.

Studies show that the DNT testing is more sensitive and,
therefore, more appropriate for assessing and protecting children's
health. DNT testing isessential for pesticides, not only as a measure
of toxicity to the developing brain and the nervous system but also as
an often more sensitive measure of developmental and reproductive

effects generally.
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EPA'stask forcefor the 10-times FQPA, recommended that the
DNT testing beincluded as part of the minimum core tox data set for
all chemical food use pesticidesfor which atolerance would be set. In
fact, thereisadatacall in September 10 for DNT testing on all the
OPs, all the organophosphate pesticides.

All of the OPs must be assumed to be developmentally
neurotoxic. NRDC believesthat the Agency must presume that the
developing nervous system is more vulnerable than the adult to
neurotoxicinsult. NRDC requeststhat the SAPrecommend that a
tenfold FQPA factor at least be applied to the OPs to adequately
protect fetuses, infants, and children from these neurotoxic chemicals.

Presuming all of the OPsto be developmentally neurotoxicis
consistent with current scientific understanding of neurobiology,
embryology, and neurotoxicology. A number of individual OP
chemicals have been shown to be especially harmful to fetuses, infants,
and children even at low doses. Thisisexpected, given that the OPs
are designed specifically to disrupt cholinesterase level sthereby
affecting synaptogenesis, neuroid outgrowth (inaudible).

Functionally, this has been demonstrated to result in permanent
disruptionsinlearning, memory formation, cognitive ability and

behavior.
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For chlorpyrifos, for example, DNT testing which was
completed demonstrated evidence of neuropathology and increased
vulnerability of fetuses when exposed. Most concerning inthese
experiments, neuropathology was seen in the neonates at the lowest
dosestested. These studieswere unabletoidentify aknow effect level
intheoffspringinthe DNT tests.

In that study, structural alterationsin brain development which
would result in permanent brain disfunction were seen at the | owest
dosestested. Similarly, increased sensitivity of young animals
compared with adults has been demonstrated with Malathion in studies
performed by the registrant.

The organophosphate pesticides are acommon mechanism
group. They target acommon enzyme and they induce acommon set
of effects, not overlapping but common; and, therefore, by all
scientific criteriaif any are shown to be phytotoxic, thenit should be
presumed that all are phytotoxic, particularly inlight of the fact we do
not havethe proper DNT dataon alot of them.

Clearly, the OPswhich wererigorously tested using appropriate
study designs, such asDNTswere shown to be especially harmful to
the developing nervous system.

The NRDC requeststhat the Science Advisory Panel consider all
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the OPsto be developmentally toxic, both the parent compound and
the toxic metabolites.

NRDC believesthat any other conclusion is not supported by
scientific evidence of phytotoxicity demonstrated inthe DNT studies
and will not adequately protect fetuses, infants, and children.

The cumulativerisk assessment has failed to consider regional
effects, behavioral effects, cognitive effects, and learning and memory
effectsin termsof neurotoxicity. The endpointsof all thetox studies
used inthis CRA werewholebrain cholinesterase activity. This
approach ignoresregional variability within the brain and responsesin
different brain regions and masks local perturbationswhich may be
very severe.

NRDC believes that histopathol ogical examination would reveal
regionally affected brain areas. Behavioral and cognitive testing
including learning and memory tests, reflex tests, and others are key to
assessing the key toxic affects of any neurotoxic or phytotoxic
chemicals. Most importantly, with any developmentally neurotoxic
chemicals, such asthe OPs, effects are theresult of more than the
magnitude of the dose. Rather the effect isdependant on the dose, the
duration of effect, in this case, cholinesteraseinhibition. How long

doestheinhibition last, and the stage of the development at the which
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the exposure takes place.

Exposures during key windows of susceptibility during
neurodevelopment even at very low doses are most likely to have
permanent devastating effects on neurofunction, including behavior
and cognition. Thiswasnever examined inthe current CRA andisa
very serious data gap in the understanding of the toxic effects of OPs.
In particular, the effects of OPs on fetuses, infants, and children have
not been adequately described.

The CRA that we're going to see, the preliminary CRA, did not
consider newborns, young children, and teenagers. And NRDC
requests of the Scientific Advisory Panel that it recommend including
all age groupsinthe cumulativerisk assessment, including zeroto 11
months, 6to 12 years, and 13to 19 years. Thisisavery serious
omission, and it makesthis preliminary cumulative risk assessment
unableto comment on an exposure or risk to these absent age groups.

NRDC believesthat these omitted age groups are the intended
targets of the FQPA. And without consideration of these groups, the
requirements of the FQPA have not been met.

Exposure has been underestimated throughout this document.
And | think contrary to some of the cover lettersthat have been going

around suggesting that thisdocument is more than adequately
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protective, quite the opposite. There has been an systematic
underestimation of exposure and, therefore, risk. And NRDC believes
that thisisnot apublic health protective document; rather it's
evidence in many waysthat exposure and consequent risk have been
underestimated. And NRDC details examples and request that the
Science Advisory Panel consider thisdocument to be an underestimate
of exposure and recommends that EPA amendsthe cumulativerisk
assessment appropriately.

Some pointsthat speak to that. The Agency did not consider
toxic degradants. Thisresultsin an underestimate of exposure. The
NRDC requeststhat the SAP recommend using dataon toxic
degradates where available, such as some water monitoring and some
food data. Where such dataisnot available, the EPA should estimate
exposure and risk based on chemical structure, mobility, degradation
rate, and known characteristics of the degradates.

Though EPA has abundant datafor dietary exposureto OPs, the
PDP and FDA databases used only include monitoring datafor
residues of the parent compound. Likewise, toxic degradates and
metabolites treatment byproductswere not included in the water
assessments. Where metabolites were considered, they were presumed

to behave asthe parent compound. Thisisnot scientifically
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justifiable. And NRDC believesthat the omission of proper
consideration of the degradates resultsin an underestimation of
exposure.

Many pesticides, including the OPs, have toxicologically
significant metabolites. Malioxone, the bioactivated form of
Malathion, inhibits acetocholinesterase about one thousand fold more
strongly than Malathion under some tests. Similarly, the dimethoxone,
the metabolite of dimethoateis75to 100 times more potent than
dimethoate ininhibiting acetocholinesterase. This metaboliteisfound
infield cropsand food.

The primary degradate of ethoparathion, paraoxone, isfive
times more easily absorbed than parathion and is 40 to 50 times more
toxic. And one of the chief metabolites of chlorpyrifos, thixone (ph),
inhibits cholinesterase more strongly than the parent. Although the
metabolite appearsto be short-lived, the breakdown product, TCP, is
more persistent and has been found in the urine of children.

The impact of these metabolites on developing animals, even
where short-lived, could conceivably have effectsirreversible effects
on the nervous system and heightens the need for prudencein carrying
out cumul ative assessments.

In this cumulative assessment, the Agency did not consider
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violative residues which may underestimate expose. NRDC requests
the Scientific Advisory Panel recommend including dataon violative
exposures. Thisdataisavailableto the EPA and should be provided
and incorporated appropriately.

Violativeresidues may be either residues detected on foodsfor
which know toleranceisissued or which exceed thetolerance. In
either case, they are extremely important and may indicate awide
spread and very dangerous problem. If residues are routinely,
seasonally, or even occasionally exceeding the allowable tolerance
level, then the public hasaright to know and the CRA must consider
thesereal-world residues.

It isunacceptable for the Agency to disregard these data based
on actual monitoring as simply being outliers without providing
evidencethat they are flatly incorrect or of inconsequential health
impact.

If theseviolativeresidues are the result of spray drift, of illegal
applications, of machinery residues, then, again, they must be
considered indicative of widespread exposure and acontributor to
cumulative OPrisk. In any case, the Agency must provide the data as
to the frequency, spatial and temporal pattern, if any exists, and

magnitude of the violations.
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NRDC considersthe absence of thismonitoring datain the CRA
to beadatagap and likely resultsin an underestimate of exposure.

The Agency did not consider some of the organophosphate
pesticides. NRDC asksthat the Scientific Advisory Panel request that
omissions of OPs be considered and or else be considered an
underestimate of exposurein thiscumulative risk assessment.

Inthispreliminary CRA, the Agency has excluded from
consideration all chemicals and all chemical useswhich have been
cancelled, voluntarily withdrawn, or phased out. In some cases, we
have concernsthat the phase out periods arelong, four tofiveyears.
And the possibility that these phase-out periods may be extended is of
concern to us.

In addition, chemicalswhich only have public health uses have
been excluded. Againtherisk tothefetus, theinfants, and to the
child to the developing nervous system depends on the time of
exposure during development and not only the dose.

NRDC recommends that the EPA in the water assessment be
based on all available data of userates, of use patterns, and
monitoring data so that the cumulative risk assessment will adequately
capturethe populations at highest risk.

The water model used for the preliminary CRA plotsthe
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distribution of daily residues over multipleyears and plots multiple
sitesrather than high exposure sites. Know point estimates were
considered. Thisisamajor departurefrom theindividual risk
assessments where point estimates were used to capture the 99.9th
percentile.

Ignoring peak estimates|eadsto avery severe underestimation
of risk and ignoresthe potentially devastating effects of exposure of
OPseven at very low doses and even short durations on the developing
nervous system.

The CRA further underestimatesrisk by presuming typical use
rates and typical use patterns. Thisisadeparturefromtheindividual
risk assessment which assessed exposures based on maximum
allowable label rates and maximum allowable use patterns. Thisisa
more conservative approach. While still ignoring exposureswhich
exceed allowablelimits, it at |east attemptsto protect those people
who suffer the allowable high-end exposure. The CRA makes know so
attempt.

Thefinal output of the CRA water assessment reflectsthe
typical or average use pattern which, although describing the majority
of the calendar days, does not describe the majority of therisk.

Finally, we think that the CRA ignoresthe most vulnerable
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populations. The effects of exposures which may be at |ow possibility
but high risk impact are excluded from the CRA. Use of the central
estimate, the benchmark dose, or BMD10, will estimate risk
unacceptably. Use of the BMDO1 is more protective and is supported
by the data.

NRDC requeststhat the Scientific Advisory Panel recommend
usingthe BMDO1 rather than the BM D10 to adequately protect all
populations. The point of departurein each chemical's dose response
curve was determined to bethe BMD10. The benchmark dose for
cholinesterase activity was reduced by 10 percent. The use of the
BMD10, acentral estimate rather thanitslower limit, ignoresrisk for
those who are most sensitive to cholinesterase perturbations such as
fetuses, infants, and children for whom changeslessthan 10 percent or
sustained changes may induce permanent alterationsin
cytoarchitecture of the nervous system.

The Agency has never performed a proper evaluation of the
subtle sustained or neuroregional effects of OP exposure either in the
adult or inthe developing nervous system. Thus, NRDC believesthat
the choice of acentral estimate which the Agency'sown data indicate
ishigher than the know ALsfor oral, dermal, and inhalation exposure

routes, isapotentially large underestimate of risk. Infact, the
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1 BMD10isafull threefold higher than the dermal NOAEL. And NRDC

2 believesthat the use of alower limit, BMDO1, ismore acceptableasa

3 point of departure estimate and would better reflect thelow dose

4 exposure scenarios and thus be more health protective.

5 Very importantly, the Agency has measured the magnitude but

6 not the duration of the OP exposure. And NRDC requeststhat the
h 7 Scientific Advisory Panel recommend including data on duration of
E 8 cholinesterase inhibitionin addition to magnitude to more accurately
E 9 capturethetoxic effects of OP exposure. To measurethe full toxic
: 10 potency of any chemical, including the OPs, it is necessary to measure
g 11 the effects of sustained duration of exposure. This hasnot been done
a 12 inthe Agency's model of toxic effects.
(T 13 While the animal toxicological studies considered the magnitude
> 14 of cholinesterase inhibition at each dose, thereis know consideration
E 15 of the duration of theinhibition. Without any attempt to capture the
u 16 sustained inhibition of cholinesterase activity, thismodel isinadequate
u 17 and will likely underestimate risk.
q 18 NRDC encouragesthe Agency to pursue atruly expanded model
E 19 which will describe not only the magnitude but also the duration of
m 20 enzymeinhibition at each dose. Thiswill surely prove extremely in
m 21 evaluating the full toxic effect of OP poisoning and will be especially
=
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important in describing the sensitivity of the developing nervous
system to acute and sustained perturbations of cholinesterase activity.

Very importantly, farm children are especially vulnerable to
pesticide exposure and are not adequately consideredin this
cumulativerisk assessment. NRDC requeststhat the Scientific
Advisory Panel recommend to the EPA that farm children comprise an
especially vulnerable population and their exposure to OPs must be
considered inthe CRA where dataisavailable.

Children who live on our near farms are at risk of airborne
pesticide drift when they spend any time outdoors, and numerous data
gathered and published revealsthisto betrue.

The current CRA model does not account for the leftover food
effect. And NRDC requeststhat the Scientific Advisory Panel
recommend that the EPA evaluate the overlap of peak residues which
arelikely to be seasonal with peak eating patternswhich are also
likely to be seasonal, such as eating fresh fruit shortly after pesticide
applications.

These data are viable available to the EPA and should be
considered. Thesevery real exposure patterns are not random and
they arelikely toindicate high exposures. Of further concern, they

arelikely to be especially particularly concerning for young children
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whose eating patternsarelikely to correlate with seasonal fruit
availability.

NRDC requeststhat the Scientific Advisory Panel recommend to
the EPA that the cumulative risk assessment be based on periods of
known exposure peaks such as shortly after pesticide application. In
the current CRA, these data are not recorded or considered. The
current CRA doesnot focuson the dayswhen pesticides are actually
applied.

And, finally, the NRDC believesthat anonproprietary model
should be used on all risk assessments now and in the future. And we
recognizethe uncertainty and potential biasinherent in any model.
And werequest that the SAP recommend that assessments are done
with the following safeguards.

Number one, that each risk assessment be performed astwo or
more modelsto begin to document model variability and model biasif
it exists. Number two, each risk assessment should be performed
using anonproprietary model as one of those modelsin addition to any
other models. And, number three, the need for uncertainty factorsis
required in calculating a margin of safety when probabilistic risk
assessment has been done. Thank you.

DR. KENDALL: Thank you. Any clarification, questionsfrom
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the panel? Dr. Roberts.

DR. ROBERTS: Yes. Thank you, Dr. Sass. You raised many
pointsobviously. | just wanted to ask you about two of them.

Doesyour organization have or are you aware of any synthesis
of information that exist currently on OPsintermsof DNT testing
versus adult cholinesterase as an endpoint? You've made the point
that maybe by not considering effects, neurodevelopmental effects,
that the wrong endpointisbeing used. | think it would be very hel pful
for the panel, or at least helpful for me, to see asummary of the
evidence, the datathat exists, comparing those endpoints and the
dosesfor various OPsto judge whether or not thisis speculation or
whether or not -- or to what extent data exists that support a
difference.

DR. SASS: Probably the best thing out thereisapaper thatis
still inadraft stage; although, it wasa 1999 paper by Susan Makris
who isascientist withthe EPA. And she compared about 12, | think,
different pesticides, including some of the OPsand DNT testing with
different batteries of teststhat the EPA usesincluding subchronic. |
think there was the normal neurotox, asubchronic. Thereisabout five
different teststhat she compared including DNT and compared the

know ALsand low ALsthat resulted from these different tests and
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including maternal and juvenile susceptibilities.

DR. ROBERTS: If that could be made availableto the panel, I
think that would be very helpful.

DR. SASS: Isthat available ontheweb site or know,
considering the paper by Susan Makris? It'san EPA paper. It's put
out by the OPP. Okay. | can bring acopy.

DR. ROBERTS: Same sort of thing on theregional versus
whole brain cholinesterase point. Some sort of synthesis or summary
of what data exists however limited it might be that would suggest
using whole brain might underestimate regional effectswould be, |
think, also helpful.

DR. SASS: Thank you.

DR. BRIMIJOIN: Actually, | have some direct knowledge of
that particular issue. That's one of the points of interest in my
research for the past 10 years. And | would say just arough summary
that thereisn't alot of regional variability. | would challenge what we
just heard. Thereissome.

DR. KENDALL: Dr. Portier.

DR. PORTIER: Dr. Sass, thank you for making a number of
points. | counted, | think, about 21. But | had afew questions. The

violative exposuresissueisonethat'sfairly interesting that I hadn't
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1 thought about before. Do we have dataon violative exposes? How
2 often doesit occur? And any idea how often it has been missed?
3 DR. SASS: | would answer, number one, apparently the EPA
4 hasthat data and as a carrot member that has been following this all
5 along, it's been requested by both me and the Adam Goldberg at CU.
6 The EPA has said that they would provide that datafor us. It hasn't
h 7 been doneyet. | know they have because they say they haveit.
E 8 Chuck Benbrook has submitted comments that will be read by
E 9 Adam Goldberg of Consumers Union later this morning; and he has
: 10 done some estimates of that based on what he's been able to gather and
g 11 suggeststhat in some casesit could as high as 10 percent in terms of
a 12 above where these 10 percent of the exposures; it would add 10
m 13 percent to what we know. He has some chartsthat | can bring that |
> 14 have. | think the best would be probably beto getit fromthe EPA.
E 15 DR. PORTIER: Well, | look forward to hiscomments. Mr.
u 16 Chairman, if youwould liketo give EPA achanceto respond at this
u 17 point.
q 18 DR. KENDALL: |l am--1am --
E 19 DR. PORTIER: That will be fine because | have several other
m 20 points.
m 21 DR. KENDALL: Okay. Would EPA liketorespond to that
=
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particular point?

MS. MULKEY: | think what | might work best isfor us, aswe
go through our presentation, wherewe have -- for example, thisissue
comesup inthechoice of which of the PDP datawe used. Andsoif
we can keep track and rather than trying to do point by point, maybe
asweroll out our presentation. Because | think therewill be a
number of pointsthat the other public commentors make, also, that
relateto arange of issues. Soif youthink that'sworkable, we'll try to
keep track and do that. | mean, if there's some clarification we can
offer that's particularly --

DR. KENDALL: | accept your suggestion. | think that would
be best. Dr. Portier, any further pointsfor clarification.

DR. PORTIER: Several. Phase-out chemicals. The comment
made that some of the phase-out chemicalswill beaslongasfiveyears
in phase out. Isthat astatement of fact or not? It'ssomething | think
we should consider inlooking at thisover all risk assessment. Any
comment on that?

MS. MULKEY: Most of the phase outs are shorter than that.
And | don't know that any of the onesthat involved applicationsfor
food go that far. But some of theresidential phase outsarein that

range. Sowe'll try to be specific about that when we talk about what's
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excluded aswe go through our presentation.

DR. PORTIER: Andthen another question, again, for
clarification on my part with Agency. The use of peak estimates. Dr.
Sassimplied that the use of peak estimates are common for other risk
assessment, other risk assessments rather than the more average issues
looked at here. And my questiontothe Agency is: That my
understanding of use of peak estimates and maximum allowable use
ratesis morefor ascreening-level risk assessment than his, which |
gather, ismuch more of afinalized risk assessment; is that correct?

MS. MULKEY: That's correct.

DR. PORTIER: And |1 believethat'sall my questions.

DR. KENDALL: Thank you. Dr. Bull.

DR.BULL: Thank youfor the pointsyouraised. | had acouple
of questions. | just didn't quite hear. Were you suggesting that the
FQPA factor be applied available even when datais available or only
when datais not available onthe children'sissue. | wasalittle
confused by it.

DR. SASS: Right. Either when datais not available, we should
presume, based on datafrom other OPs, that they're neurotoxic. Or
when thereisdataavailable that show that thejuveniles are more

susceptible. If thereisdatato show otherwise, that that certainly
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should stand definitely.

DR.BULL: Theotherissuel'mintrigued by aswell that you
brought up andit relatesto what your calling violative, but it's not
really violative kinds of thingsin the usual application of chemicalsto
cropsand so forth. That'sspills. Andif thereisever anissueinthe
drinking water circumstance with these kinds of compounds, it relates
moreto spills. And |l wasgoingtobringuptheissueif there hasbeen
any attempt to address how frequently that might occur. 1'm not sure
that it should affect any standardsthat are apply to applications.

Butit'smorelikely, you know, you have acompound in
commerce that's asolvent apesticide or whatever, every onceina
whileitendsinupinareservoir somehow. Andthose are the kinds of
things|'d be more concerned about in the drinking water than the
average kind of input. And | just don't know how, if there'sabasisfor
getting at that kind of frequency.

DR. SASS: | would ask the EPA if they have awater
monitoring data on that.

MS. MULKEY: Again, if wecouldtrytofitthatinto our
presentation on water.

DR. KENDALL: | agree. Let'sproceed. Dr. Portier.

DR. PORTIER: Thisdoesbring up another issue for meas|



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

10

11

12

13

14

15

16

17

18

19

20

21

46
think about the comments| want to write down sincel will missthe
last two days and get some of them read before the panel.

None of the questions on therisk characterization actually ask
us about the 10X safety factor and whether you want acomment on
that. 1 won't ask you to give me guidance on that, since I'll use my
own guidance on whether to tell you what | think about that. My
questioniswill we be seeing afinal version of thisfor comment at
some later point at which point we will at |east see whether you've
decided to use 10X or not and then can comment onit. Do you know?

MS. MULKEY: We are working through the issue of how to
analyzethe 10X in the context of cumulative risk assessment and, al so,
the question of what kind of peer review, public participation, is
appropriate. Sowedon't right now have adefinitivetimeline and plan
of action on that.

| will mention we have had out for extensive public processthe
approach for theindividual chemical 10X analysis. And we expect to
have our revised or final paper on that within this month. We also
expect to put out for comment an approach to 10X in the context of
cumulativerisk assessments. That'sageneric one not an application
tothe OPs. Andthat we're going to put that out for public comment in

this month.
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So that's been sort of the first waiveisto sort through our
articulation of the generic approach and then we'll be working through
initially internally how we analyze that with referenceto the
organophosphates. Obviously, issues of uncertainty and sensitivity are
the key elements of that. Andthere are many thingsinwhat we're
consulting with this panel about that go to these questions. So there's
no question that this consultation will inform our work on that,
although we have not identified avery specific question relating to the
FQPA safety factor.

DR. PORTIER: Thanks.

DR. KENDALL: Any further points? Okay. Thank you very
much, Dr. Sass. We will continue on. We have three presenters
speaking on behalf of Food Quality Protection Act Implementation
Working Group, Mr. Botts, Mr. Driver, and Mr. Zabik. They've
requested 45 minutesfor the three of them, what | assumeto be an
integrated presentation or separate. Canyoudoitin 45 minutes?

MR.BOTTS: Hopefully, wewill doitin 45 minutes.

DR. KENDALL: Areyou Mr. Botts?

MR.BOTTS: I'm Mr. Botts.

DR. KENDALL: Thank you. Welcome. State your name and

affiliation for therecord, please.
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MR.BOTTS: My nameisDaniel Botts. | work for the Florida
Fruit and Vegetable Association. And my real job, | direct the
Enviornmental and Pest Management division of that organization
whichisagrower organization representing the fresh fruit and
vegetableindustry in Florida.

One of my unpaid jobs, among many, is being the vice chairman
of the Implementation Working Group which was created after FQPA
passed to provide acoordinated input into the process asthe Agency
moved forward to the aggregate risk exposure assessment to the
cumulative exposure processto final decisions. Hopefully, it will meet
the time schedules that are proposed in the law so we don't have to go
through other issues associated with that process.

That bit of personal backgroundisto provide someinput on
why we're here today and what we wanted to do. We did submit a
series of written comments that were, hopefully, distributed to the
SAPtoaddressalot of issues. And rather than go through those
specifically today, not only arethe two personsthat are goingtojoin
me thismorning going to make presentations, but some of those other
issueswill be coveredinthe panelsappropriate to thetopic matter as
they go forward. And we appreciatethe SAP allowing usto split those

comments up, to be able to make them directly to those panelsthat
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will be dealing with those issues.

Just in the way of general comments, | would like to echo my
sentiments and more personal as both a member of the food safety
advisory committee, thetrack committee, and the carrot committee
among others. And my other unpaid job with EPA | have been
involved since 1996 and looking forward to the day that we get to the
point of acumulative exposure assessment.

If somebody had asked me as a nontechnical person whether it
would be possibleto do what the Agency has put on the table today, |
would have said it wasimpossible. Just knowing thelittlebit that | do
about pesticides application, having been involved in commercial
agriculture prior to going towork for the Association.

| think the cumulative assessment in the preliminary mode that's
infront of usrepresents asignificant achievement by the Agency. But
having said that, there are further refinements that need to be made to
the document if we're accurately going to reflect the exposuresthat
are produced by the use, not only in agriculture, but other uses of
pesticidesthat are out there.

To echo some of Jennifer'scommentsrelativeto the
transparency of theissue, the Agency hasgone along way towards

making the processtotally transparent. | would suggest that | think
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I've been to 80 percent of those 24 SAP meetings and other processes
brought forward by the Agency to try to get to the point where we are
today. Andin my other life,in my real job, I'm supposed to translate
that to my membership who are actually out there doing the work of
applying pesticides.

And transparency, also, has an understanding component and
just listening to the discussion so far and other scientific advisory
panels, there'satranslationtogetit downtothelevel of
understanding where my grower membership will understand the need
for regulation of crop-management toolsthat they've been using for
the last 40 years with the expectation that their use of their products
had not created a problem.

From that standpoint, if we do lead to regulatory action against
those products, it needsto be communicated in amanner that's
understandable so when we explainit to the growers at thefarm levels,
they understand why they are being asked to modify longstanding
agricultural practices.

The most apparent issues associated with thiscumulative
assessment, if you gotothe CD-ROM and pull down all the datafiles
behind the written text to look at what'sthere, it becomesreadily

apparent that thisisadata-intensive process. One of my concerns
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since day one hasbeenisthe appropriate dataavailableto be ableto
do thetype of thing we're asked to do in a cumulative assessment; and
thento follow onto that from the datathat is out there, are we using
it appropriately. Arewelookingatitintheright manner, arewe
taking theinformation that's there and utilizing it into the models and
toolsinthe most appropriate manner.

Our written commentsto the SAP, which were circul ated,
reflect asmall level of frustration in that they are preliminary pending
theresults of thereview of thiscomment will be writing extensive
commentsrelative for the March 8 comment period to capture both
what's discussed today and other issues that are being brought forward
through our owninternal review process. And would | hope that both
the Agency and the SAP would take those commentsthem in the spirit
that they were given. They're meant to be constructiveandin a
manner of continuing adialogue with the Agency to ensure that, aswe
move forward to making the final discussions, we'redoingitinthe
best possible way.

Having said that and the major points, the general points, in
relationto the preliminary OP exposure assessment that you had you
beforeyou, there'ssome general overriding questionsthat | haveto

answer to my membership. And these are my words not necessarily the
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1 reflection of the IWG. But it buildsupon their comments.
2 First of all, doesapreliminary OP cumulative assessment utilize
3 the existing datain the appropriate manner. I've got to be ableto tell
4 my membership it does and understand how you got to the points that
5 you reached.
6 Arethe methods used appropriate to support therisk endpoints
h 7 identified? If we'relooking at brain cholinesterase level and using
E 8 different acute endpointstolook at what drivestherisk equation, if
E 9 thisisappropriate, how do | explain that to my membership.
: 10 And probably the last and most important to my membership,
g 11 because we'rethe people that use these products, we are the people
a 12 who are exposed both occupationally and through our field
m 13 interactions and often times through being on the farm with the
> 14 productsasthey're used, isthe assessment appropriately conservative
E 15 to be protective without overstating risk to the point of taking our
u 16 toolsaway from us unnecessarily.
u 17 Having given you that general background, what I'd liketodois
q 18 bring therest of the group up that's going to be making presentations
E 19 on behalf of IWG. Thefirst will be Dr. Jeffrey Driver from
m 20 Infoscientific.com, Inc., followed by Dr. Jack Zabik from Dow
m 21 AgroSciences. Theother participantsinthe processareidentified on
=
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your agendas and will come forward during the appropriate panel.

| would be happy to answer any questions, but | assume |'m not
goingto get nearly the technical questionsthat Jennifer got.

DR. KENDALL: Mr. Botts, I'm assuming that you were part of
working group that developed the January 31, 2002, commentsto the
panel here on behalf the Food Quality Protection Act Implementation
Working Group; isthat correct?

MR.BOTTS: Those arethe onesthat we submitted on behalf of
the IWG,; right.

DR. KENDALL: Okay. Andthenthe next several speakerswill
build on this document.

MR.BOTTS: Will build on that document, yes, sir.

DR. KENDALL: | wasparticularly impressed in my review of it
with your summary. And |I'm assuming that your additional speakers
will elucidate how you came to the summary recommendations.

MR.BOTTS: | assume so.

DR. KENDALL: Any further pointsof clarification for Mr.
Botts? Thank you, sir.

Mr. Driver. Welcome. Please state your name and affiliation
for therecord.

DR.DRIVER: Yes. My nameisDr. Jeffrey Driver. | ama
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1 toxicologist by training with Infoscientific.com. We've been serving
2 asaconsultant to avariety of industry groupsover theyears, and I'm
3 happy to be back for yet another presentation.
4 DR. KENDALL: Welcome.
5 DR. DRIVER: The presentation, you have ahandout. I'm
6 shifting gearsalittle bit soif you could just be patient with us. I'm
h 7 focusing in ontheresidential component of the cumulative risk
E 8 assessment. Some of the commentsthat | will makewill be
E 9 overarching in terms of statistical issues and other issues applicable
: 10 really to dietary and drinking water aswell inthe overall assessment.
g 11 My commentsfocusontheresidential and therole of one
a 12 particular group, the Residential Exposure Joint Venture, the REJV, in
(T 13 providing critical information for doing scientifically based credible, if
> 14 you will, calendar-based modeling of residential product use and
=
: 15 exposures.
u 16 The REJV isconducting a12-month, atemporal product use
u 17 survey. Thisisarepresentative survey instrument across the United
q 18 States. Thousands of U.S. householdsinvolved. Itisadiary
E 19 instrument that people usetorecord, literally, each pesticide product
m 20 they use during the course of each day of each month for 12 months.
m 21 Obviously, that's an ambitious effort to maintain an adequate
=
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sample size of participantsfor al2-month period. There'sanationally
recognized survey firm, NFO, aworldwide group who is conducting
the survey. They have experience with temporal survey instruments.

Therecordsthat people are keepinginthesediaries provide
some very important critical inputsinto theresidential component of
the modeling effort that EPA has put forth. Thisincludesthingssuch
asthesite of application, the method of application used, the
frequency and timing of the use. Again, sincewe're doing temporal,
calendar-based modeling, obviously, timeisacritical element. Aswe
said beforein previous presentations, time, space, and demographics
arethree categories that we want to maintain consistency across
individuals and within individualsin these simulations.

Thissurvey isdesigned specifically for probabilistic
calendar-based modeling. In my opinion, and that of the REJV, it's
really required, in fact, for calendar-based modeling in the same way
that CSFIl you have to have some fundamental survey instrument to do
dietary or drinking water. CSFII has been serving that purpose, albeit
with some limitations, again with two or three diaries. But herewe
have an opportunity to have al12-month diary profilefor astatistically
representative sample of individuals.

Thesurvey started -- we had to go through a pilot process,
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1 obviously. That was athree-month pilot. We started the did
2 definitive survey in May of last year. We currently have May and June
3 data setsthat have been processed and are data based and we have an
4 ongoing dialoguewith EPA, CAL EPA Department of Pesticides
5 Regulations, and Health Canada, regarding the results of those months
6 that we have. So the dataare comingin month by month.
h 7 Just to giveyou an overview of where these datafitin
E 8 specifically. One of the key aspects of any residential assessment is
E 9 focusingin, especially if youwant to be morerealisticisfocusingin
: 10 on which products people actually use. Sowhen peoplerecord this
g 11 diary, or fill out thediary, the key index isthe EPA registration
a 12 number. They record the EPA registration number of the product
m 13 they'reusing aswell asthe product name. Sothey giveusaway to
> 14 check in casethere'sanincorrect entry for the registration number.
E 15 Obviously, with that information, you can thenlink it to other
u 16 databasesthat giveyou the activeingredient information, |abel
u 17 instructions, et cetera.
q 18 Thetreatment interval. When you use aproduct, based on
E 19 efficacy of the product, pest pressuresthat you'redealing with,
I.I.I 20 obviously people may use asimilar product frequently throughout the
m 21 course of theyear. It differsby geographic region and pest pressures
=
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that areindicative of different regions, and the conditionsthat support
pest populations. So that treatment interval when you think of
calendar-based modeling againisvery, very important.

Household-related information, what exposure scenario does it
fitinto. You'reapplyingittoalawn or ornaments or pets, et cetera.
That informationiscapturedinthesurvey. Obviously, getting anidea
of the proportion of user versus nonuser of productsintheU.S.,
whether it's aprofessional or consumer-applied product.

The use-related information. You can just go up to theright
top there, Jack, and click the stop button, theleft top. My apologies.

Use-related information. You can see on theslide.
Demographics. Obviously, you want to understand the geographic
location, age, gender, information about the household's presence or
absence of children, entire profile of the household members. | had
mentioned method of application. That'skey, particularly, looking at
applicator exposures, seasonality of the use, day of week. There are
differential probabilitieswe find with weekend and weekday use with
different product use or categories.

The next bulletisvery important. I'll hammer on thisacouple
moretimes. Co-occurrence of product use. When you start looking at

upper percentiles of these output distributionsfor cumulative risk
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1 assessments, aggregate assessments, you start and you need to drill

2 down and figure out what's going on. You find out that people are

3 using more than one product not surprisingly. And whilethat can

4 occur, you need to associate arealistic probability with the co-

5 occurrence of use. Andthissurvey estimate givesyou an empirical

6 basisto derivethat probability.
h 7 The annual number of uses. That'sanother input that goesinto
E 8 this product use event allocation across the market share. Obviously,
E 9 you want to accurately represent the proportion of people using the
: 10 products and who those people are.
g 11 The current status. As| mentioned, the definitive survey was
a 12 initiated in May of 2001. Diary results are being reported monthly,
(T 13 processed monthly. The May resultsinvolved greater than 14,000
> 14 pesticide applicationsfrom greater than 6,000 U.S. households. Data
E 15 filesarefrom compatible for usein CARES by the REJV member
u 16 companies.
u 17 Next slide. If you could look at your handout it would probably
q 18 be more meaningful than this Powerpoint. Thisgivesyou an idea of
E 19 just some of the datafieldsthat we have accessto that we can process.
m 20 If youlook at the top, obviously, each person hasan NFO ID number
m 21 onthetop. Starting with demographics, thisexample happenedto bea
=
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white female from Michigan and some associated information.

Under that istheinitial inventory that this household had in
placeintheir home when they started participating in the survey.
These arethe productsthey had in their garage and their closets, et
cetera.

Thenyou have thisapplication section. Obviously, they are
recording the month, theday. Thisco-occurrenceisour derivation.
You can see therewerethree co-occurring events, if youwill. There
werethreesituations, three days. Thishappensto be July, August,
and September. Three occurrences where more than one product was
use. We know exactly which productsthey there, where they applied
them. We can attached the associated method of application, label
rates, et cetera, to derive expose estimates for this household.

Thisgiveyou afeeling for the kind of information that the
survey provides.

Andthat ismy last slide. Jack Zabik will now follow-up with
somework that we're doing with the CARE software that takes
information like the REJV iseventually obviously isan ongoing
survey. But the CARES software, we're hoping touseasa
constructivetool to provide EPA and put on acumulative risk

assessment.
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DR. KENDALL: Any pointsof clarification? Dr. McConnell.

DR. MCCONNELL: I haveone quick one here. | was
fascinated by your presentation. | have one question. If | were asked
to do something likethis, | would find itincredibletask just with all
the other work | haveto do. How do you get peopleto do this? What
istheincentive? How do you get them the on that 11th month to be as
careful asthey werethefirst month?

DR. DRIVER: Thereareavariety of featuresto the survey
instrument. First of all, there'sascreening process. By the way,
there'sknow incentive. Thisisavoluntary process, believeit or not.
The National Family Opinion Worldwide Group has decades of
experience of doing these types of surveys. They have North
America'slargest pre-recruited panel of survey participants. So they
have alarge sort of standing group of people who, in concept, will
agree participatein surveysof different durations, different purposes,
et cetera. There'sknow monetary incentive here.

What they do, obviously, is select astatistically representative
sample of these people through ascreening process. We're focusing
on pesticide users| should point out. You don't want to waste
people'stimefor 12 months of theyear if they really are not users of

pesticides. There are some quantitative definitions of what we useto
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define auser versus anonuser.

You also, obviously, want to make sure your survey can
differentiate. Arethere any demographic or statistical differences
between users and nonusersto make sure that you've picked people
that are representative or that you know why they'redifferent from
nonusers.

Anyway, the processisthe own person'sinterest in this subject,
if youwill, biases, not withstanding perhaps. But again NFO
representatives have donethis. They really have what they feel are
statistically representative samples. What you doisyou haveto over
sample dramatically at the beginning of asurvey likethis. You might
start out with 15,000 house holds. At the end of al2-month period,
you may end up with only 300 who have finished all 12 months.

However, partial month or partial year people, you know,
people who complete surveys, still valuable datathere. If you've
completed say 9 of 12 monthsor if you've completed maybe 3 of 12
during ahigh pesticide use season, you still want to ook at those data
and glean whatever value you can.

But what we do want for the calendar-based modeling isastatic
sample of arepresentative number of households at the end of 12

months. So you haveto do some dramatic over-sampling.
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DR. KENDALL: Thank you.

DR.DRIVER: That'swhy it'svery expensive.

DR. KENDALL: Dr. Portier.

DR. PORTIER: I sincerely hopeyou don't get a99-percent
dropout rate. That would be catastrophicinterms of the actual data.

| applaud the survey and theidea of doing asurvey. But let me
get to the practical matter at hand. What does this have any bearing
on our discussions about EPA's cumulative risk assessment? You
haven't shown me any examples of thereal analysis of thefirst few
months of the data. Arewe goingto seethat?

Do any of those dataviolate or support any of the assumptions
EPA hasdone? Will we see some of that?

DR. DRIVER: Well, you know, it'satiming issue quite frankly.
Thesurvey wasinitiated in May. Obviously, we have two-months
worth of dataso far. Theanswer is, yes, wewill be sharing the
information with EPA and hopefully the panel, examples with the
panel. We hope that might happen at the next meeting. For us maybe
at the end of April beginning of May. | think it'satiming issue.

We'retryingto bring these datato bear as quickly as possible
for EPA's August deadlines. Therearejust logistical issuesin doing

that.
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Dowethink the dataare applicable? Yes, we do. We've been
looking OP use that we have monthsfor, datafor rather, in May and
June. We do see use of disulfoton, other compounds. So we can start
tolook at how the frequency of usereported and the productsthat are
being used compared to EPA's market share estimates and the
frequency.

We haven't been able to figure out exactly how EPA's
assessment is estimating use across the year. We need to figure that
out. Andthenwe'll be ableto usethese data, hopefully, to validate or
evaluate the predictions. But we'reworkingonit. It'sworkin
progress.

DR. KENDALL: Dr. Freeman.

DR. FREEMAN: Jeff, | waswondering whether the people who
were doing the survey haveit writtenin Spanish to reach the
Spanish-speaking population.

DR. DRIVER: TheHispanic population. NFO isdefinitely
sensitiveto that issue. My understanding thereisamultilingual
opportunity there. 1'd have to get back to you on that particular. |
know theissue cameup originally. | think the only demographic strata
that may be underrepresented for reasonsthatitisinthe U.S. census

and other groups, might be the Hispanicsand African Americansin
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certain socioeconomic strata. But | can get you aresponseto that
later.

DR. FREEMAN: Yes. Theother thing on the demographics,
particularly, interms of the cumulative risk assessment that we're
dealing with now, did they, also, collect the age of the childrenin
households?

DR. DRIVER: That'scorrect. Yes, age and gender.

DR. KENDALL: Dr. Herringa.

DR. HEERINGA: Yes. Thank youvery much. It caught my
attention definitely when you started talking about population-based
collection here. | have several questions.

Has NFO provide you a sample design document or a study
protocol description that you could share with the members of the
panel ?

DR. DRIVER: I certainly will make that request.

DR. HEERINGA: I think that will bevery, very helpful. The
second question | had, and | think you've answered and that is: From
their large prerecruited panel, which has some selectivity init already,
they have sort of stratified through ascreening processintensified the
sampling of people who have some propensity to use pesticides.

Isthere any oversampling of farm communities, farmers, farm
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families, orchard growers, greenhouse operators?

DR. DRIVER: Good question. We considered that issue.
There are monetary restraintsin dealing with the survey. Our goal
wasinitially to try and be representative on variouscriteria: age,
gender, geographicregion. There are several others. But, again,
getting at higher use subpopulations, we considered that but it was
cost prohibitive. Wefigured that wasalikely follow-up opportunity
for individuals or other groupsto sponsor surveysthat focused in on
those.

DR. HEERINGA: Also, if you haven't doneit already with
NFO, | encourageyouto preservetheresultsof this screening.

DR.DRIVER: Yes, we have.

DR. HEERINGA: Thatisyour only link back to the
population-based activity use patterns and other data sourceslike
human activity use pattern survey.

DR.DRIVER: That'savery good point.

DR. HEERINGA: It'sgoingto be quitecritical here because
you're obviously concentrating these usesin fairly small segment of
the population. It'svery important, but it's concentrated.

DR. DRIVER: Very good point. And, infact, we are doing

that.
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DR. KENDALL: Dr. Adgate.

DR. ADGATE: Doyouknow if you can use thiswith your own
model? Isthe datagoingto beformatted in such away thatit will be
fairly easy to get thisinto CALENDEX aswell?

DR. DRIVER: TheREJV, that we'redealingwithis proprietary
at thispoint. Thefutureofit... | think you're pointing out avery
good suggestion, and | certainly agreewithit. It'snot my datato
chooseto provideit to other parties. Sol thinkit'sagood idea.

Inmy view, | think asurvey of thistype, thistype of survey
instrument really in the future should be conducted with Federal
money in an analogous way that we're doing the CSFII. | think there's
an opportunity here. If we're going to be doing calendar modelingin
the future, why shouldn't be we collecting some type of survey datafor
residential product useinthe sameway we look at dietary. And that
would perhaps make things publicly availablein atotally transparent
way.

DR. KENDALL: Very good. Dr. Bull.

DR.BULL: Thank you. Interesting project. | had onereal
quick question that related to some things brought up a minute ago. |
noticeinyour list hereyou have alot of productsthat are not OPs.

DR. DRIVER: Oh, yeah, inthat example.
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1 DR.BULL: Yeah. Andthedatabaseisapparently more useful

2 than just OPsaswell. What about these phased-out products? Are

3 they, also, captured in here?

4 DR.DRIVER: Youbring up acouple of interesting point.

5 What about phased-out products? What about new Alsand their

6 productsinthe future? We've contemplated that. That's part of the
h 7 ongoing dialoguewith EPA, CAL EPA, Health Canada.
E 8 With phased-out, with both categories, our current thinkingis
E 9 that we would userelevant substitutes, surrogate products, that arein
: 10 the data base.
g 11 Well, let me qualify first. The phased-out productsinthe
a 12 context of the cumulativerisk assessment, they're not included,
(T 13 diazinon, chlorpyrifos. There are some phased-out or already removed
> 14 activesthat arenotincluded in EPA's cumulative risk assessment. We
E 15 wouldn't necessarily usethose productsunlessthere were
u 16 substitutions. If therewere other OPsthat could be credibly
u 17 substituted for those products's uses, then we would pick surrogates
q 18 for that purpose. Andthe same way with new Als. You pick
E 19 surrogates that exist.
m 20 DR.BULL: I'm mostly concerned about the fact that if there's
m 21 any placethat the phase-outsare going to have alonger life than they
=
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will in open commerceisin somebody's garage.

DR. DRIVER: That'sapointto bring up.

DR.BULL: I'veknow peoplethat have thingsthat have been
banned 25 or 30 yearsago still intheir garage. And it should be part
of acumulativerisk assessment. My questionis: Areyou collecting
that kind of dataintheseinventoriesfor each household? If you've
got that, thenyou've got --

DR.DRIVER: Yeah. Theinventoriesreflect what'sreally
there. Soyou do find phased-out products. | think again, you know,
all modeling should be as simple as possible but no simpler. You do
haveto prioritize what you include in these cumulativerisk
assessments. | mean, in away, you could argue thistype of
accounting system would give you amore accurate -- you know, you
could usetheinventory asis and do some great empirically based
modeling and that'sfine.

There are, also, practical reasonswhy you haveto narrow down
the universe of products and labelsthat are registered for these types
of assessments. That'skind of apractical reality, | guess.

DR. KENDALL: Any further pointsof clarification? Can we
move forward? Thank you, Dr. Driver.

DR. DRIVER: Thank you.
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DR. KENDALL: Very much. Dr. Zabik, welcome.

DR. ZABIK: Jack Zabik. AgroScienceson behalf of the WG
and SSPA. | want to thank the SAP and EPA for achance to comment.
What we're heretoday isto give an update on where we're at with an
OP case study that we're conducting using theindustry CARES
cumulativerisk model. Gotothe next slide, Joe.

And I'll sharecredit with thosewho arereally doing the work
onthis. And| haveto say that wereally look at thisas building upon
EPA'stremendous effort. And perhapsit would be most appropriate
to go back to some of the slides shown earlier of all the EPA folksthat
have been involved in putting together this assessment because we're
really building and refining on what they already done, whichisa
tremendous effort.

What we planned to do with this case study is, first, anational
dietary assessment. We'll first go through, or actually areinthe
process of going through, and rerunning the assessment with the EPA
inputs. Thenwe'regoingto go back and refine theseinputs using
processing information which we feel ismore appropriate. Also, there
was anumber of cropsthat wereincluded that did not have tolerances
for ussowe'll go back and refine based on that.

With residential, given timing, et cetera, we'regoing tofocusin
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1 on Region 12. Region 12 represents Florida. And we'regoingto look
2 at all 9 OPsusedinthisregion. Andwethink thisisagood region
3 because of theintensive use down there. It'syear round. Many use
4 patternsareincorporate here.
5 Thissimulation will be based on refinesinputs. We'll correct
6 for someerrorsin label application rates, some scenarios that don't
h 7 really exist, nonregistered uses, and also hit co-occurrence
E 8 probabilities.
E 9 The methodology for CARES in thisassessment will to be use a
: 10 reference population which isasample of theU.S. census. We use
g 11 statisticsto match to other key data bases such as CSFl1.
a 12 The CARES dietary modul e based on 365-day profile of the
m 13 consumption derived from CSFIIl on temporal and demography
> 14 matching criteriasuch as age, gender, et cetera.
E 15 The CARESresidential module will include product use event
u 16 allocation that allows for co-occurrence probabilities and,
u 17 particularly, incorporation of the datathat Jeff just discussed, the
q 18 REJV survey datawhich givesusreally good longitudinal
E 19 understanding.
m 20 The 365-day profiles maintain geographic, demographic. And
m 21 temporal specificity. Andonethingwethinkisreally key with this
=
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assessment is output analysiswhich includes both contribution and
sensitivity.

Some of the software features that we think are key isthe
modular design. It makesit easy to adapt and expand to accommodate
new methodologies or new situationsrequired for an assessment. This
includesthingsthat we think are very important such as moving
averages, being able to easily correct errors and, also, using
alternative data sources such as REJV.

The data base enginefor thisallows for input and output data
file management, so you can see what type of datayou're asking and
how it's being used, and hasimport export features.

This case study which iswell underway is going to be submitted
to the EPA by the March 8 deadline. And, then, it's anticipated that
the CARES Version 1 software will also be submitted to EPA in March
for SAPreview in April and May.

One of theareaswereally want to look at thismorningisthe
wholeissue of contribution analysis. If welook at this example of
EPA output whichisfor Region 12 for children, it gives MOE result
and methamidophos equivalents. And one of the key problemswefind
with thisis not being able to determine what the key driversareto this

assessment. And, of course, without the key drivers, it'svery difficult
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to make risk mitigation decisions.

If we go to an example of the CARES output, shown hereisan
output across all percentiles by dose. We can, also, do exposure. And
the key point hereisyou can look acrossthe entire percentilerange
and then pick the percent you'reinterested in and drill down from
thereto determine what the key drivers are.

Andthisisimportant from two aspects. OneisfromaQA.
aspect. Obviously, you want to be ableto determineif there's any
unrealistic scenariosdriving the assessment. For instance, if you're
adding up exposures and the exposures add up to more than 24 hours
for aday, then you need to be aware of that. Also, it'sobviously, key
to beabletodrill down for risk management decisions.

If welook at the next slide, thisisreally focusinginona
narrower band of percentiles. Again, thisislooking at dose. But we
could look at exposurefor thedifferent routes. And from here, you
can pick avery narrow slice of the percentileto drill down even
farther.

Andthisisreally atop-level contribution look. And hereyou
can see that we'relooking at the percent contribution either by
chemical, source, or route. And thisthe capability of thisprogram

allow ustodrill down even farther. For instance, with residential,
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we'll beabletodrill down to what scenarios may be driving the
assessment, what compounds might bedriving theresidential
assessment, or other co-occurrence issues.

Likewise, with dietary, you'll be able to ook at what specific
commoditiesaredriving the assessment or if thereisaparticular
consumption pattern that isdriving the assessment.

That really wrapsup what | have to present this morning. |
would liketo make everyone aware that thereisaweb site you can
look at for moreinformation on CARES. It'salfacares.org. And as
you know, there are some additional attachments that we provided to
give moreinformation on CARES.

| would like to thank you everyone for their time, and 1'd be
happy to answer questions or at least divvy them out to key people.

DR. KENDALL: Any questionsfor Dr. Zabik? Dr. McConnell.

DR. MCCONNELL: I have one question. | applaud you for
instigating thisexercise. But | wonder how | amto useitin my
exercisethisweek. It'sall inthefuture. Whatisinitthisfor me
today?

DR. ZABIK: | guessthisgets back to something Jeff
commented on, which istiming. We have been moving we very rapidly

to get the software finalized and out and get this case study
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completed. The softwarewill be available later thisyear. It's publicly
available. Andwe'reworkingto that extent to getit out. Andthe
case study, we'll put into the docket by March 8. Itreally comesdown
toatimingthing. Obviously, wewould liketo haveit out right now.

DR. KENDALL: Dr. Driver, you need to use the microphone.

DR. DRIVER: We'rethinking that what we can hopeful dois
present the CARE software, thiswill bethe end of April, some of the
panel members may not be at that particular meeting. But wewill be
ableto sharetheresults of the case study at that time. It'sarace
against timefor all of us.

DR. KENDALL: Thank you. Dr. Roberts.

DR. ROBERTS: A quick question. Onyour case study, in
terms of your ability toincorporate your REJV data, you havetwo
months of data; isthat what you're plugging in or one month or how
areyou goingto get this? I'm wondering how you'reto get thisjustin
acouple of months.

DR. ZABIK: Yeah. | thinkinthat case we're going to, because
of timing considerations, we're going to give aspecific example of
how the REJV datacan bevery helpful butitwon't betotally
incorporated into this assessment. And thatisboth atiming and, also,

thiswholeissue of proprietary.
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DR. DRIVER: One of the aspects of the CARE softwareisto
take the major survey data bases that are used statistically match them.
Our reference populationin CARES is astatistical sample of the U.S.
census. Based on demographically criteria, we match those individuals
totheindividualsinthe CSFIl. Our goal isto also similarly match
peopletothe REJV survey participants.

For purposes of EPAs decision-making, what we're hoping we
can help with -- you know, summer months are peak-use seasons for
some of the OPs. Sowewill beabletolook, I think, some good
examples as Jack mentioned.

DR. KENDALL: Dr. Zabik, you were, also, part of the Food
Quality Protection Act Implementation Working Group.

DR. ZABIK: Yes.

DR. KENDALL: Andyou were part of development of the
document dated January 31, 2002.

DR. ZABIK: Partsof it.

DR. KENDALL: I'dliketoread thisfor the panel. Thefirst
sentenceinthe summary, "EPA has made tremendous progress along a
difficult road into uncharted territory asit has developed the
methodology for cumulative risk assessment and applied if to the

organophosphate pesticides.” Do you stand by that statement, Dr.
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Zabik?

DR. ZABIK: Yeah, I think it has been atremendous effort.

DR. KENDALL: Thefinal sentenceinthat summaryis,in
guotes, "The sound methodology developed here providesthe firm
foundation for policy decisionsyet to be made." Do you stand by that
statement, Dr. Zabik?

DR. ZABIK: Having not wrote that statement specifically. |
mean I'll give my opinion. | think that this has been atremendous
effort. Butl think there are clear areasfor refinement. Andthisis
what we'retrying providewith the CARES case study islooking at
some of both the errorsthat have been made in the assessment and,
also, some methodology issues and refine that and move forward and
build upon what has already been done by the EPA.

DR. KENDALL: Excellent. | commendyou. I'dliketo one
additional question. What isthelevel of interaction with the Agency
asyou'redeveloping thiscase study? Isit high? Medium? Low?

DR. ZABIK: I'dsay high and very good.

DR. KENDALL: Excellent, excellent. | thank you. Dr. Portier.
No? Go ahead.

DR. PORTIER: Two questions. Isthe CARES software, even

though being public available, is source code going to be available?
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1 DR. ZABIK: | think I'll refer that to my good friend, Jeff.
2 DR. DRIVER: All of the source code, the code associated with
3 the methodology, will be available. They arethird-party proprietary
4 toolsthat get used in these software packages. We don't have access
5 tothe code. These are somethingslike graphing features and the
6 underlying data base engine. Just likewith Microsoft Access, you're
h 7 not going to have accessto all of the source codes. Soit'snot all
E 8 100-percent available, period.
E 9 DR. PORTIER: Butthethird-party softwarethat are available
: 10 are all general tools software like data base management, like
g 11 graphics, like statistical analysistools.
a 12 DR.DRIVER: Yeah. Everything except the data base
m 13 management engineisaproprietary too. Again, | don't see that
> 14 prohibitivein any means. What'sreal important isthe code associated
E 15 with the actual algorithms and the methodology to useto transform
u 16 any data and estimate the output aswell asthe Monte Carlo sampling
u 17 schemes, random number generation.
q 18 DR. PORTIER: Inoneof your bulletsyou pointed out that the
E 19 CARESresidential moduleincludes aproduct use event allocation
m 20 procedure that allows for co-occurrence probabilities. Canyougive
m 21 me some idea about what you mean by co-occurrence probabilities and
=
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how you're using them in thismodule, especially for the example that
was just shown?

DR. DRIVER: Well, if you think about a 365-day profile that
you'retryingto createfor each individual in agiven subpopulation or
the overall population, obviously, there are probabilities associated
with thelikelihood that anindividual will use aproduct to treat their
lawn and on the same day, any given day during the year, also use a
second product to treat another site, for example, ornamentalsor to
use the same products on multiple sites. You might mix up abatch,
treat your ornamentals, your lawn.

So that's what we mean by co-occurrence, using the same
product on multiple sites, using multiple products on multiple sites.
Those arethethingswe'retrying to get at. Because, obviously, you're
again, trying toreach credible estimates of exposure, particularly at
the upper percentiles. And | think now the 99.9ishighly controversial
inthe sensethat we don't have robust datato support these extreme
percentiles. Andif we can't do contribution and sensitivity analysisto
get at issueslike co-occurrence, we can't make credible decision. |
think we've got to be careful about.

So what | mean by co-occurrence is something someone using,

again, multiple productsfor multiple products on the same day or the
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same product for multiple siteson the same day. You need asurvey
instrument to derive the probability of that.

DR. PORTIER: Soyour co-occurrence probabilitiesarenot, in
fact, longitudinal; they arein fact co-occurrence probabilitieson a
single day times...

DR. DRIVER: That'scorrect. Except you're maintaining -- you
can create a probability profilefor anindividual acrosstime. So --

DR. PORTIER: I'mcurious--

DR.DRIVER: --youdo get atemporal structure.

DR. PORTIER: --longitudinal co-dependence -- co-occurrence
probabilities. Doyou -- have you used them in the examplewe're
looking at here?

DR.DRIVER: No. No, we haven't.

DR. PORTIER: Andif youdid, how wouldyoudoit?

DR. DRIVER: Wehaven'tyet. Andas| told you, you know,
thisisraceagainst timeif youwill. We're developing the
methodology, working through case studies where we have used it. |
have not shared at this presentation.

DR. KENDALL: Thank you, Dr. Driver. Thank you, Dr. Zabik.
Wereally appreciate your comments. Mr. Botts, | just wanted to tell

you, sir, when you sat down, you said you and your group would
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1 achieveyour goal in 45 minutes. And you haveindeed donethat, sir,
2 and | thank you for doing what you said you were going to do.
3 At thispoint, we'reright on scheduled. We will take abreak for
4 15 minutes and reconvene at 10:45.
5 [Break taken.]
6 DR. KENDALL: Okay, wewill reconvene the meeting. We are
h 7 inour public discussion period. And the next registered speaker is
E 8 Adam Goldberg. Mr. Goldberg.
E 9 MR. GOLDBERG: Good morning. My nameis Adam Goldberg,
: 10 and | am a policy analyst with Consumers Union. These comments are
g 11 submitted on behalf of Consumers Union and the Institute for
a 12 Environment and Agriculture. And aswaseluded to earlier, much of
m 13 the credit belongsto Dr. Charles Benbrook for the comments.
> 14 We have, also, submitted theminwritten form. But I'm sure
E 15 you haven't received them yet from the EPA staff. Thewritten
u 16 comments contain additional information beyond what I'm going to
u 17 present today. Andthey are much more expansive.
q 18 DR. KENDALL: Very good.
E 19 MR. GOLDBERG: Members of this Panel know all to well that
m 20 it hasbeen alongroadtothethispoint -- your review of anear-final
m 21 cumulative organophosphate risk assessment methodology is now
=
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1 nearly final. Thisisyour 12th meeting focusing just onthe OP CRA

2 and or the selection of an appropriate toxicological endpoint for the

3 OP CRA. We appreciate your effortsand your durability.

4 While the Agency has not been ableto accommodate all your

5 suggestions and requests for more elaborate analytical approaches,

6 they haveresponded well in our judgment to the most important
h 7 technical recommendations and suggestionsregarding how to assure
E 8 that the outcome of the future OP CRA is based on the soundest
E 9 possible scientific methods and data.
: 10 A measure of the major progress made by EPA over thelast five
g 11 yearsisreflected inthe narrow scope of most of the questionsyou
a 12 have been asked to address during this meeting. At last, theendisin
m 13 sight for the phase of the process, leading to apoint wewish to
> 14 emphasize. Itistimefor EPA to move from the methodology
E 15 development phase cumulative OP risk assessment process. Itistime
u 16 run the numbers and to progressto therisk mitigation phase.
u 17 We applaud for the OP risk mitigation actions taken thusfar.
q 18 Likewise, some OP registrants deserverecognition for putting public
E 19 health before profits by voluntarily agreeing to phase out high risk
m 20 residential and urban uses. But more needsto be done asis abundantly
m 21 clear from areview of theresults of the December 2001 Cumulative
=
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OP Assessment.

Accordingly, we hope that your report will both provide
guidanceto the Agency regarding where and how it can further
improve the technical foundation OP-CRAswhile also stressing that
the underlying methodology and data bases are sound and will support
refined assessments of therelative contribution of risk from various
OP crop combinations.

I'd liketo briefly touch ontherole of BMDsin setting the size
OPrisk cup. Our written comments are more expansive on this point.

Much will be said during this meeting on the Agency's proposed
estimates in uses of benchmark doses. Without doubt, the last
remaining critical science policy judgment EPA must make before
moving to therisk mitigation phaseis determining what level of
exposure for children is consistent with areasonable certainty of no
harm, the basic standard imposed by the FQPA as EPA reviews
existing and sets new tolerances.

Thisisacautious and health protective standard. Itisstricter
than the benefit risk balancing standard driving EPA decision-making
before August 1996. Notethe standard callsfor areasonable certainty
of no harm, not some level but heretofore acceptablelevel of harm.

Based on past Agency actions and current FQPA science
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policies, as case could be made for three approachesin establishing
the size of the cumulative OP risk cup and/or minimally acceptable
MOEs.

One, the acute population adjusted dose of methamidophos, the
reference chemical. Two, the benchmark dose for methamidophos
used in establishing relative potency factors along with a standard 100
fold safety factor plus an additional FQPA safety factor. Three, a
weight-of-the-evidence approach taking into account all data and
knowledge of methamidophostoxicity including both its acute
cholinesterase impacts and developmental impactsto the extent they
are known.

The second approach was used in the analysisreported inthe
December 2001 methodology report, although no decision has been
made regarding the need for an FQPA safety factor. Hence, theresults
inthe December 2001 report reflect OP-CRA outcomesasif EPA
decided no additional FQPA safety factor isneeded. Thisisan
extremely unlikely outcome.

We urgethe SAPinthereport following this meeting to offer
the Agency itsrecommendationsregarding whether and how BMDs
should be used in establishing the minimum M OE that the Agency

should insist upon for the child at the 99.9th level of exposure. The
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SAPwill no doubt get another opportunity to review and comment on
the approach EPA ultimately choosesto follow.

Butintheinterest of reaching closure and avoiding further
delay inreaching therisk mitigation phase, we hope you will speak to
thiscritical issueinthisround of review and comment.

I'dliketo discussrelative potency factorsfor amoment. We
have supported the Agency's continued refinementsinits
establishment of RPFs and considered the current BMD approach to be
amajor step forward. We understand why over the last two yearsthe
SAP hasurged the Agency to moveinthisdirection and hopethe SAP
is pleased now with the Agency's basis for setting RPFs.

Industry scientists have argued and may again assert during this
meeting, that a 10-percent inhibition brain cholinesterase functionis
hardly distinguishable from natural variation or from background
levels. They instead will likely arguefor aBMD20 reflecting a
20-percent inhibition of cholinesterase function instead of 10 percent.

If the purpose of BMDsisjust to establish relative potency
factors, it would make sense for the Agency to chose apoint along the
lower end of the calculated BMD dose response curve for each OP that
isas statistically robust as possible, hence minimizing the chances of

error inthe magnitude of RPFs.
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Accordingly, the Agency should make adetermination of
whether the confidencelimits around RPFswould be significantly
narrower if base onthe BMD20 as opposedto BMD10. We doubt that
movingtoaBMD20fromaBMD10 would affect statistical reliability
very much. Plus, evenif the Agency made the changeit will mater
littleinfinal RPFs. Indeed, the Agency could even calculate an
average RPF based on several pointslongthe BMD curve. Theresults
would bevery similar to BMD10 or BMD20 approach.

Whileit might be defensibleto useaBMD20 in setting RPFs,

EPA cannot say with astraight faceto the American public that a
20-percent inhibition of brain functionsrepresents quote "no harm."
Itisevendifficult to makethiscasewith BMDsbased on a 10-percent
inhibition. And EPA should seriously consider alower limit as has
been advocated earlier by NRDC.

I'dliketo turn, now, tothe PDP. In CU'sextensive analysis of
dietary risks based on the same PDP data supporting EPAs OP-CRA,
we have consistently found that just afew food pesticide combinations
account for the largest share of risk. EPA sensitivity analysislends
strong further support to the conclusion that relatively few food
pesticide combinationsaretruerisk drivers and that regulatory actions

targeting them can eliminate most OP dietary risk while leaving largely
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unaffected the majority of OP food crop uses.

To estimate the degree of OP risk reduction achieved through
implementation of the FQPA, EPA should also complete and publish an
official FQPA OP baseline assessment of risk reflecting the frequency
and residuesfoundinfoodinthemid 1999s.

EPA decided to excludefromit's most recent OP-CRA all illegal
residues foundinfood by the PDP as was discussed earlier during the
comment period. CU has analyzed the share of total OP risk
accounted for by illegal residuesin PDP datathrough 1999. We
concluded that illegal residues account for alittle over five percent of
total risk.

If EPA weretoincludetheseresiduesin future OP-CRAS, we
would expect acomparable approximate 5 percent increase of risk
levels acrossthe exposure distribution. Put simply, we believe that
excludingillegal residuesfrom the OP-CRA isbad science and
inconsistent with the clear language of the statute and we'd be happy
to discuss at some other point, individually or collectively, the data
that we've gathered onillegal residuesthrough PDP dataif it would
help the members of the SAP.

Thank you for the opportunity to provide these comments. We

look forward to your report and forth coming applications of the
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Agency's cumulative OP risk assessment methodology.

DR. KENDALL: Thankyou, sir. Any pointsof clarification
from the Panel ?

DR. BRIMIJOIN: | have aquestion, although | haterevealing
ignorancein public. | think I've got to get clear on this and maybe
somebody else doesaswell.

It seemsto methat there aretwo waysto use benchmark dose
data. Andoneisjust for comparingtherelative potency, therelative
toxicity, of anumber of different compounds. The other isthe
regulatory decision about what isastarting point or what is asafe
level.

DR. KENDALL: Right.

DR. BRIMIJOIN: It seemsto methat thesetwo pointsare
being grossly confused in the current discussions, both the comments
we heard earlier thismorning from Dr. Sass and the present ones. If
that's not aconfusion, if both of these individuals are correct that in
going to acentral measure of toxicity likeBMD10 or BMD50, even,
we are, in fact, recommending that thisis not aharmful level of
exposure and that thiswould be agood point, asafe dose, to regulate
from.

If that's correct, that needsto be made clear to me and everyone
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right now. If it'ssimply a matter of deciding whether compound A is
3.50r 4.7 times more potent that compound B, then the decision
should be made where do we have the best dose response date, where
can we makethetightest analysis. Andwedon't need to pick
particularly low dose just to make people feel comfortable that, oh,
we're picking adosethat's nearly safe.

DR. KENDALL: Right. Good point. Mr. Goldberg, would you
to address that point or question?

MR. GOLDBERG: Well, asone of the previous commentors
said, I'dloveto beableto turnthisto somebody whoisalittle more
knowledgeablethan me. Sol'dliketo ask Jennifer to address this.

DR. BRIMIJOIN: Actually, I think somebody from EPA ought
to comment on this.

DR. KENDALL: I amgoingto ask EPA wouldthey liketo
respond. Margret?

MS. STASIKUWSKI: Yes, | will ask Dr. Vicki Dellarcoto
respond to the question.

DR. KENDALL: Thank you. Dr. Dellarco.

DR.DELLARCO: We've had alot of discussions about the
benchmark response level that we might use for this class of common

mechanism chemicals. When wefirst went to the SAP back in 2000,
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September 2000, we had to use the ED50 as some of you who were
thereremember that. Andthenwhen we went back and we got Dr.
Setzer involved in the modeling, we brought forth the concept of using
aslopescaling factor, the M value. Andtherewasalot of discussion
at the September 2001 meeting about the use of M for looking at --

and I'm talking about potency right now, comparing potency. Or
maybe going down and using a benchmark 10.

And | believethere'ssome written comments about using a
benchmark 10 to compare potency, and we decided it was the best way
to go because of the issues of parallel dose response relationships. So
wewanted to go aslow aswe could reliably to estimate potency in an
empirical range of observation. Andthis, also, happensto be the same
benchmark response that we'll use for the point of departure.

That doesn't mean that will always be the case. But for every
cumulative assessment that we do, the benchmark response we might
use to compare potency may bevery different from the point of
departure. Andinthiscaseitis. There'sbeen alot of discussion and
thought on this.

Do you have anything to add, Anna or Woody?

DR. KENDALL: Dr.Bull, I think you'refirst.

DR.BULL: Thisisjust apoint of clarification and don't
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necessarily need to have an answer right now. ButI'm alittle
confused by thisissueswe're addressing in cumulative risk assessment
by compounds that have common mechanisms and then dealing the
FQPA factor whichisadjusting for some effect on development. And
maybe somebody can educate me asto whether cholinesterase
inhibition alwaysleadsto developmental delay or some compounds
that are organophosphate pesticides also have developmental toxicities
because | don't see how you combinethosetwo, if, infact, the
mechanisms for developmental toxicity and cholinesterase inhibition
arenot related. Andtherearecertainly possibilitiesof that occurring.

So if someone cantell methat every cholinesterase inhibitor at
some level of cholinesterase inhibition causes developmental delays or
other reproductivetoxicities, I'd bereally ticklesto know that. But |
don't know that off the bat.

DR. KENDALL: Dr.Harry, doyou want speak to that briefly?
This point keepscoming up. We've been challenged this morning --
Dr. Dellarco, do you want to comment. Dr. Durkin, | have not
forgotten you.

DR.DELLARCO: Usually about the sensitivity or susceptibility
to thisclass of pesticides has come up thismorning twice. Andthe

issue about the children's safety factor, the FQPA 10X fault factor
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that'sunder thelaw. And wewill be conducting a separate analysis,
pulling together. We are currently pulling together dataon
cholinesterase inhibition that's been conducted with in utero exposures
aswell as postnatal exposures. Andwe will belooking at that and
comparing it tothe adult datathat Woody will be discussing today.

And so theanalysisthat you'll hear today about looking at
relative potency and the point of departureisfocused on the adult
animal studies. But wewill haveto dothisanalysis. And as Marsha
indicated and Margret pointed out, we've taken avery careful
step-wise approach to get towherewe are at today in laying down
guidance documents and tools.

And as Marsha pointed out, we will be putting out our final
guidance for how you make a decision about akid's safety inlooking
at the issue of sensitive and susceptibility in single chemical
assessment. That should come out soon. And following that, we will
have separate guidance on how you do thisin acumulative assessment
whereyou're focused on acommon effect and common mechanism.
And we'll put that out for public comment.

Sothereissomeliterature onthis. And some of these OPsdo
show some sensitivity. That's been published. And some of them

don't. Sowe'regoingtohavetolook at thisintotal and seewhat it
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meansin respect to the group.

With respect to the susceptibility, | believe that'stheissue you
raised: What kind of effects can you get in terms of developmental
delays and effects on cognitive function? We don't really know. And
Dr. Brimijoin can probably speak to this because | believe he'sdone
somework. But Acetocholinesteraseisanimportant neuromodulator
during development. Itisanimportant mechanismtolook at when
you'relooking at sensitivity and susceptibility.

DR. KENDALL: Dr.Harry?

DR. HARRY: | think you answered a number of the questionsin
which the framework to consider in what we're talking about this
week. And | think when anumber of the comments came up about
referencing to the developmental neurotox guidelinetests, the answer
of saying, one, thisisfocused on the adult; and, two, that to look for
the componentsfor the children's susceptibility isthe next step. We
need to remember that framework aswe're going through today.

| think you'regoing findit very difficult when you start trying
todothisindevelopmental. One of themisgoingto bethereisa
good amount of effort and agood amount of dataon the adult. We
still havetocomein-- | still comeinwith aquestion of what's

adverse. Andyou'regoingto havethat even morewhen you get
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developmentally. We're not going to have that datain the
developmental. We're going to have made an awful lot of assumptions
based upon the adult data. And I think you're goingto need alot more
data and understanding of the basic biology of that to be ableto truly
make these different.

The other caution | would raisein there of automatically
assuming that the developing animal is more sensitive than the adult
based upon thetwo testing guidelinesisthat your developmental
neurotox guidelines are much moreintensivethan the adultsare. You
deal with acognitive functioning. | don't know how much you have on
organophosphate on the adult on cognitive functioning or learning
component. But you do havethat inthe developmental.

And you have a number of other components of the
developmental that we're sort of still waiting on data on for some
validation of those. And that'swhat was brought up with the Makris
Study that 13 chemicals have been triggered. It wasstill in question
about how much more sensitive that testing guidelinereally was for
picking thingsup.

Soyou got alot of other thingsinvolvedin that developmental
aspect that you're going to have to work out before you even get to

thispoint onit. Justto raise acaution on that.
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DR.DELLARCO: Let mejust sinceyou mentioned the Makris
Paper and that came up thismorning. That paper wasn't really
intended to look thisissue sensitivity and susceptibilitiesto OPs. And
although it was mentioned that the Panel may want to look at it, we'll
be more than happy to provideittoyou. Butit'snotreally goingto
get at the heart of theissueson this.

DR. KENDALL: Very well. Dr. Durkin.

DR. DURKIN: Just briefly, there was a point made about the
two uses of the benchmark dose; oneis point of departure; the other
for relative potency. And I think I heard Vicki say that in some cases
you may use something like an ED40 or whatever for relative potency
andan ED10 or ED1 for a point of departure.

Theonething | think you have to keep in mind with the OPs and
any extrapolation of this method to other chemicals. If you have a
doseresponse function or aclass of them where potency is constant
acrossdosesasin what you had originally done with probative
analysis, then it doesn't really matter where you measure the potency,
although thevariability of therelative potency can vary.

With the OPs, especially the kinds of much more complex model
that you have now, relative potency in that senseisno longer a

meaningful term. Relative potency will vary with dose. So for the
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OPs, | think you arein asituation that once you decide on your
benchmark dose, beitan ED10 or ED1 or whatever, that isindeed the
dose or theresponse level that you haveto useto definerelative
potency. So that at |east within the context of your point of

departure, relative potency isindeed theratio of equitoxic doses. And
aslongthatisn't violated, you're going to befine.

But | think you haveto bealittle careful about talking about
using some other region of the doseresponse curve for the kind of
model you have now, even though your confidenceintervals might be
narrower, that measure of relative potency would not be appropriate
for the point of departure that you may have selected.

DR. KENDALL: Good point. Any further points of
clarification for Mr. Goldberg. Thank you. Thank you, sir. Dr.
Portier.

DR. PORTIER: Justto makeit clear that we've had two sort of
disjoint comments about the use of relative potencies and the point of
departure. And | want to make sure when we get into the Panel
discussion, we get back to this because | may or may not agreeto
either one of the two.

DR. KENDALL: I intendtodothat.

DR. PORTIER: | think that's something we have to discuss.
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DR. KENDALL: Weintendtodothat. | didn'tit'sappropriate
todothat resolvethat right here. It'sonthetable. | think we
understand.

We've have had one additional presenter that would like to
approach the Panel. Ray McAllister.

MR. MCALLISTER: My nameisRay McAllister. | amthevice
president for Science and Regulatory Affairsfor Croplife America. In
my work with the Implementation Working Group, it was my
responsibility to coordinate the assembly of the written comments
which we submittedtoyou. And | feltit wasimportant to takejust a
few moments and respond to Dr. Kendall's question earlier on the
summary statements and those comments.

He asked specifically about the final statement, "Sound
methodology developed here provides the firm foundation for policy
decisionsyet to be made." Our commentswere assembled quickly.
And even when you have the opportunity for alot of peopletoreview,
it'snot unheard of that someone elsereadsit and finds adifferent way
tointerpretit.

What we intend by that statement is that the sound methodology
that comes out of the cumulative risk assessment processthat is being

developed now must provide afirm technical foundation for policy
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1 decisionsyet to be made. The development of sound methodology is
2 theresponsibility of EPA aswell asanumber of other contributors
3 includinginalarge part this Panel that the Agency has consulted and
4 also the stakeholderswho areinvolvedin providing the datathat goes
5 into therisk assessment and who areinvolved in helping the Agency
6 with interpretations of that information. And that was our intention
h 7 with that statement.
E 8 DR. KENDALL: Very well. Any pointsof clarification for Mr.
E 9 McAllister? Thank you, sir.
: 10 At thispoint, arethere any other personsdesiring to approach
g 11 the Panel in the public comment period? We allocated an
a 12 extraordinary amount of timeto try to accommodate this. And| was
(T 13 concerned inthe early phase of thisbecause | didn't know if we could
> 14 get through it, but we've moved very quickly.
E 15 DR. TOBIAS: Abraham Tobiaswith Adventis Cropscience.
(@) 16 DR. KENDALL: Welcome.
u 17 DR. TOBIAS: Inthediscussionsearlier therewere questions
q 18 asked whether there were data concerning spouse and children on the
E 19 farm. I'd liketo remind the Panel, and maybe to inform the Panel that
m 20 under Croplife Americaand several companieswithin that organization
m 21 wearerunning astudy. Thisisacompaniontothe NCI study whichis
=
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looking at cancer risk for the farmer, their spouse and children. We
have done astudy. We areinthefinal stages of completing that study
wherewewill get to theissue of what children and spouses are being
exposed to.

From our preliminary study, range finding study, we're not
finding much exposureto those subpopulations. And | think our final
study will bear out that information and will give the Agency much
moreinformation on that front to be able to say that the exposureis
very, very minimal or nonexistent. | just wanted to bring up to the
Panel that we will be coming up to the table with more data.

DR. KENDALL: Excellent. Isthisregional based or national
based?

DR. TOBIAS: It'sparalleling the study thatisrun by NCI
which wasdonein lowaand South Carolina. Excuse me. North
Carolina. We mimicked that study, and we mimicked the
guestionnaires, the epidemiology aspect. If you'regoingto getinto
the epidemiology questions, I'm the wrong cowboy to answer those
question. Sol can't answer those.

DR. KENDALL: Wethank you, though, for updating us, Dr.
Tobias. Dr. Portier. Just aminute, Dr. Tobias. Do you havea

guestion for him?



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

10

11

12

13

14

15

16

17

18

19

20

21

99

DR. PORTIER: Yes.

DR. KENDALL: Dr. Tobias, canyou reapproach the
microphone. We have Dr. Portier with aquestion.

DR. PORTIER: Firstof all, I'll play nice, Chris. I'll point out
that the pesticide study isboth NCI and NIEHS just to make sure
everybody hearsthat.

DR. TOBIAS: | apologize. | didn't meat to slight you or
anybody else. Anditispart of EPA, too. | better apologizeto them
for making that error.

DR. PORTIER: Moreimportantly, do you have any preliminary
datato show us now?

DR. TOBIAS: We'reinthefinal.

DR. PORTIER: Actually look at quantitative numbers and make

DR. TOBIAS: Yes. We'reinthefinal stages of doing the QA
aspectson alot of these numbers. And pluschecking our field checks
and everything else so that before we come out with some preliminary
information that we, at least, areon asolid basisfrom the anal ytical
point of view. Sowewill beready to give some preliminary
information out on that shortly. | can't promise you what date or time.

Let mejust plead alittleignorance. | haven't beenintouchto
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1 that for the last month due to some personal things, so | haveto bring
2 myself up on to speed on alot of theissuesthat we'reworking with
3 that right now. | amthetreasurer for that group, and they do want me
4 to sign some checks. So |l will figure out alot of things.
5 DR. PORTIER: Sointermsof our debate thisweek there's
6 nothing for usto look at.
h 7 DR. TOBIAS: I cantry toget youwhat wedidinthe
E 8 preliminary study, our range finding study. And | think we may have
E 9 some datafrom thefirst year of the study because it was atwo-year
: 10 event. Welooked at it over two years. And we wanted spatial and
g 11 temporal issueson the study. So, yeah, | may be ableto get some
a 12 information toyou. But | wanted to make sure the Panel did know
m 13 that and Agency will get that information.
> 14 DR. KENDALL: Thank youvery much. Dr. Conolly.
E 15 DR. CONOLLY: | guessthisisaquestionfor the chair as much
u 16 as anything. We've heard anumber of presentationsthis morning
u 17 about | think very important studies that are underway, collecting
q 18 data, which obviously could impact cumulative risk assessment for
E 19 organophosphates. And we've also heard question about whether
m 20 informationisavailableinaway that actually let'sus usefully evaluate
m 21 the assessment that the Agency's presented to usor will be presenting
=
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to usover the next couple days.

What | may belooking forisabit of guidance here about what
our jobis. You know, inrisk assessment, those of youwho have
looked at the cancer guidelinesrecently, for example, it's carefully
laid out there how there are default approachesto risk assessment
which can be carried on with minimal data sets and much more
complicated approachesthat requirerich data.

And | think we seem to be faced with asimilar situation here
where we have a methodology that can go forward with currently
available dataand alternative approachesthat will require much richer
data sets and which might not be doabl e today, might be doablein a
year, or two yearsor fiveyears.

| think it'simportant that thisgroup be clear onwhat itiswe're
hereto evaluatetoday. Isit sort of thisrichness that might be
pursuableinthefutureor lookingjust at what's on the table today
and, you know, what the Agency hasto work with today?

DR. KENDALL: I'dliketo ask Ms. Stasikuwski to respond to
that. Margaret.

MS. STASIKUWSKI: Yes. Inmy presentation, | described our
obligationsunder FQPA. And we are discussing today the preliminary

risk assessment that we need to finalizein the summer of 2002. Sowe
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are discussing that which you have reviewed, and that's the crux of the
discussionsthis week.

DR. KENDALL: What | see happening, Dr. Conolly, there
additional projectsunderway that can contribute to, additionally
validate, and make thiswhole process morerobust | believe. So,
again, thisisacontinuum we'reworking on. Yet the Agency has
certaintimelinesthey've got to respondto and | think our jobisto
continueto offer and contributeto the acceleration of their effortsto
bring the preliminary cumulative risk assessment to thetable. And |
think they'redoingit.

I'd like to ask the EPA -- at this point, thiswill close the public
comment period. And1'dliketo ask, and we are ahead of schedule.
Andwe'resignificantly ahead of schedule. Sol'dliketo ask the EPA,
would you liketo procedure with your introductory commentsfrom
Dr. Lowit or would you like to go ahead and take our break.

MS. STASIKUWSKI: Just consulting Anna. Areweready?

DR. KENDALL: The Chair would liketo take our break at 12
noon, therefore, we have 45 minutes. Would you liketo engage usfor
the next 45 minutes?

MS. STASIKUWSKI: We'rejust consulting on time.

DR.LOWIT: Wemight run alittlelong but too much longer
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than 12.

DR. KENDALL: Wouldyouliketo proceed or we could
reconveneat 1. I'malittlereluctant toreconvene. | think alot of
people, Dr. McConnell questioned the point of view of startat 1. I'm
afraid people may betraveling into see the dialogue beginning at 1:30.
| would liketo ask if you can start and | would like to stop at 12 noon.

DR. SETZER: Well, actually, my only concern wasthat at 12
noon | might have 10 minutesleft and acouple of three slides.

DR. KENDALL: Okay. Thenlet'sdoit. Dr. Portier.

DR. PORTIER: I'm goingto propose differently in that because
thisissuch animportant topic and because people may actually be
traveling hereat 1 o'clock, not only to hear public comments, not only
to hear the Panel, but also to hear EPA's comments on what they have
donein their defense of this. | would move unlesswe have more
public commentors or aspecific topic we want to discuss now about
the approach we are going to taketo reviewing thisthat we close this
session until 1 o'clock as stated in the calendar.

DR. KENDALL: It's1:30. | would --

DR. PORTIER: | know it putsus potentially in atight spot this
afternoon. But, again, thisisavery complicated risk assessment, it

coversanumber of issues, and I'm alittle bit concerned about us
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moving too quickly on it.

MR. LEWIS: | think just managing thetime, I'd like to
comment. I'dreally like to see us use the extrahour we have because
we do have atight agenda. And we have notified everyonethat thisis
aflexible schedule, that with the complexity of the issues being
discussed and the public commenters that they haveto be prepared
that it might be 1:30; it might be 1 o'clock; it might be 12 o'clock; it
might be earlier.

So | understand your issue, but I've also very concerned that we
do havethetime. AndI think we'regoing to needif today, sol'dlike
forustotrytouseit. Thank you.

DR. KENDALL: Allright. Let'sproceed, EPA, and wewill
reconvene at 1:30. Let'sgo ahead. That way we will attempt to
address Dr. Portier's point of view of peopletravelinginif they can't
get hereuntil 1:30. Let'sgo ahead and try to move there are your
presentation. Isthisokay, Margret?

MS. STASIKUWSKI: Yes, we'reready.

DR. KENDALL: Very good. Thank you. Let'sproceed.

DR.LOWIT: Aswelook at time, I'll try to go quickly so | can
concentrate on what Dr. Setzer isgoing to talk about. I'll reiterate the

same appreciation to the Panel that you heard and will hear in the next
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few days.

In 1999 the Agency released adocument identifying the
organophosphates acommon mechanism. And, subsequently, we have
concentrated on the inhibition acetocholinesterase as the endpoint for
the cumulative risk assessment.

The hazard and dose response portion of the assessment has
been to the Science Advisory Panel now threetimes. Thefirsttimein
September of 2000, followed roughly one year later with apreliminary
hazard and dose response assessment, which we'll call the July
Document. And what we'll discusstoday istherevised preliminary
hazard dose response assessment which we'll call the December
document.

The hazard and dose response assessment includes 29 OPs that
have exposure through either food, water, and/or residential and
ongoing as adetermination of roles of potency for 3 more:
chlorethoxyphos, profenofos, and phostebupirim. Just toremind
everyone, to putitincontext, weareusing therelative tox potency
method where each chemical iscompared to an index chemical and we
are using methamidophos asthe index and exposure equivalents as
you'll hear in the next few day, of theindex chemical are combined in

the assessment.
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Thetoxicity dataused in the assessment come from oral,
dermal, and inhalation studies tested in rats of subchronic and chronic
exposure, and the exact same datain the July Document was, also,
used in December. And just for reference, the electronic data set of
all the oral cholinesterase data and not only the brain compartment but
the plasmaand red blood compartmentsisavailable on the internet.
We're going to concentrate in the next hour or 45 minutes on
four key major refinements. One wastherelative potency factors used
inthe preliminary assessment, the method for combining the
cholinesterase data molding of the low dose region of the dose
response curve, and also the measure used as a potency determination.
Inthe July Document, malered blood cell cholinesterase was
proposed as the end point. Red blood cell cholinesterase inhibition
will continue to be an appropriate endpoint for risk assessment. But
RBC was selected primarily based on the availability of alarge data
base and our ability to consider time courseinformation. Andthe
maleswere selected over the females for not avery good reason.
Inthe December Document, the femalerelative potency factoris
based on female brain cholinesterase inhibition were used. And why
wasthe brain used? All though red blood cell cholinesteraseisan

appropriate end point for risk assessment, the confidencelimitson the
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potency estimates for brain were much tighter than those of red blood
cell. Alsothebrainistarget tissuefor OPs.

Why were the femal es selected over the males? The sexeswere
equally sensitive for most of the OPswith the exception of roughly
fivefor which the femaleswere more sensitive. Andthisismy rode
map signtoturnit over to Dr. Woody Setzer who will discussthe
methods used.

DR. SETZER: Good morning. | thought | was goingto be
saying good afternoon.

Inthistalk | want to do essentially four things not with equal
weight. First of all, | want to review the methodsthat were used in
the July draft and bring you up to speed and remind you what we did
before and what you all commented on and talk, briefly, about the
issuesthat wereraised in the September meeting that we addressed in
thisanalysis and tell you that how we addresses those issues; and,
finally, sincerelease of the December Document, I've done work since
then and I'll talk about that asit's appropriate during the discussion.

Overall, the SAP supported the approach that we used. In
particular, they were happy with the exponential model using multiple
studies and time points. And | was happy to see accommodation for

using open source software package to do the analysisto facilitate the
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communication and oneness of the analysis.

It was recommended that we look further at the low-dose end of
the doseresponse curveinresponsein part of some commentors at
that meeting. Andthere'sacomprehensivelist of all the commentsin
the cumulativerisk assessment available at the web site indicated
there.

Just to remind you, inthe July Document, which the September
SAP commented on, was based on a dose response model expressed
here. It was essentially an exponential model with amodificationto
allow usto estimate an horizontal asymptote. And we were using what
we've been calling the dose-scaling factor as a measure of potency in
that analysis.

InJuly, wefollowed a strategy. We have multiple data sets.

And soyou'vegottofigureout how you'regoingto get asingle
estimate out of multiple datasetsfor agiven chemical. InJuly we
estimated avalue of potency for each individual data set and then used
astatistical approach to nested to essentially asort of apopulation
model to nested datato estimate an overall mean potency.

And the point of thisslide hereisto indicate that what we have
are sort of major studieswith individual data sets nested within those

studies, and then what we'retrying to do is estimate an average
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potency, sort of an average of those studies.

Finally, to estimate the parameters for the model in the July
Document, we used an approached called generalized | east squares.
We assumed the constant coefficient of variation. What that meansis
variance, within group variance, was presumed to vary according to
square of the mean. Thisisasort of situation where scientistslikelog
transform their dataor when they expressvariability, they like to talk
about coefficients of variation instead of standards deviations.

That'sacommon. That'sacommon sort of structureto find for
these biochemical data and that was the weighting schemewe used in
that analysis.

Also used asequential approachtofitting. Andthereasonfor
thiswasit wasn't always possibleto estimate all the parametersto the
data. And, also, we found that occasionally wedidn't get -- we
weren't ableto describe the datawith the model given.

Thefirst step wasto fitthefull model to all the data. And then
if wedidn't get convergence or estimatesto all the parameters or the
fit wasinadequate, we would repeat the following process. First, set
the parameter that quantified the horizontal asymptote to zero, refit to
the dataset. Ifitstill doesn't work, drop the highest dose and keep

going until you run out of doses or you get agood model.
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Here are some problems and issues from the September SAP
report. First of all, the approach we used to estimating the horizontal
asymptote could result in bias estimates. Remember, we're setting B
to zero if something doesn't work right. Itturnsoutthat Nis
sensitiveto that estimate of B. So if we base our potency estimate on
N and set B to zero, you're potentially introducing some bias.

It was suspected that the weight function used underestimated
thevariance at low doses and overestimated at high doses. Sowe
needed to revisit that decision.

And, finally, the dose response curves for some chemicals
appeared to have ashoulder at |low doses; in other words, it didn't
drop straight down like an exponential model but was more horizontal
for arange of doses beforethe curve steepened. And we wanted to try
to address that.

The changes| want to talk about today. First of all, we changed
the way the modelswere expressed in terms of the parameters. We
reparameterized the model. It's essentially the same model we're
using; we'rejust expressing it intermsof different parametersthat
make the model alittle bit easier to estimate.

Secondly, usethereciprocal of the benchmark dosesas a

measure of potency instead of m asrecommended by the SAP. That
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has several benefits. One of them isthat the benchmark dose turns out
to be substantially less sensitive to the estimate of the horizontal
asymptote thanisthe potency. Sowe'rewinnersthere.

And, finally, rather than fit amodel to each individual data set
and then combine estimates, we combine the data sets and then fit
what's called anonlinear mixed effects method -- and I'll talk about
what that means before | stop talking anyway -- to estimate that
model.

One of the problems -- the issue of setting B to zero and then
going fromthere, it was one of the probably two potential sources of
the biasinthelast estimate that we could relatively easily address.
One of thechangeswe madeinthisanalysisisto useaprofile
likelihood approach to estimate avalue of B that's consistent with the
datawhen we can't estimateisjointly with the other parameters.

Thegoal thereistoidentify avalue of the horizontal asymptote,
well, like |l said, consistent with the data. It's plausible. Andthen
condition the analysison that value.

One of the consequences of adopting of strategy of fitting
modelsto anumber of data sets was we have more dose levels
availableand it'sabit more possible to develop a model to describe

the low dose shape of the curve.
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We also changed the weight function. We set the weightsto be
proportional to the mean value and not the squares of the mean value.
That seemsto improvethe sort of the scatter of theresiduals plots.
And I'll talk about the morewhen | give dose-specific detail.

Okay. Let'sgo throughthe models, thevariousforms of this
simple model. Atthetop, | show you the July model we started off
with. It's perhaps easiest to understand thisfirst reprioritizationin
terms of theunitsinvolved. Thisfirst model we have parameter B and
aparameter A. Both of them arein terms of response units. And,
actually, partially inresponse to some confusion that happened among
the discussioninthe September SAP, it made sense to reparameterize
the model to pull out one parameter that contained unitsin terms of
response units, factor that parameter out, and A then has always been
the background or the control estimate of the control cholinesterase
activity level.

And then there'sthis parameter P sub B which isafraction that
ranges between zero and one. Makesit afraction. Whichisjust this
ratio B over A. Soinstead of estimating B and A, we're estimating A
and theratio of B over A. Same model, just adifferent approach.

Andthen, finely, and thisis something that I've done since the

December release. Thislooks much more complicated, butit's not
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really. It'sjust algebraically more complicated. We have, again, the
same model but instead of using the slope parameter m, scale
parameter m, we reparameterized the model interms of benchmark
dose. Andinall the calculations, we've set benchmark response level
to correspond to a 10 percent reduction in mean cholinesterase
activity.

The main advantage of thisisthat the estimate of B and D, as
we said before, tends to be substantially less dependent on the
estimate P sub B. So when we do estimates with this model, we're
somewhat more stable numerically.

Advantages of the current model, more stable estimation. And
it, also, simplifies computation of the benchmark doses and standard
errorssinceit happensin one computation instead of two.

And just to keep me honest, the parameterswe actually
estimated werethelog of the parameter A, thelog of the benchmark
dose, and thislogistic transform of P. Those are mainly to assure
during the estimation process the parameter values stay legal because
the software that | was using doesn't allow to put bounds on the
parameter estimates correctly. At least not easily.

The model fitting. We use the approach called nonlinear mixed

effectsmodels. Thisisreally arubric for awhole suite of different
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approachesto dealing with population models. The particular
approach | used theiscodifiedinafunctionN, L, and Einthe
software package R. It'sbased on an approached developed by Doug
Bates and hiscoworkers. And Doug Bates-- well, whoisalsothe
author of the software package.

Essentially, the approach isthis. For each parameter that we're
estimating, we assume that there is a separate mean value. Andin our
case, for example, for the background level, we assumethereis
separate mean value for each sex by unit combination.

Let medigressfor asecond. What | mean by that isnot all our
studies used the same units for measuring cholinesterase activity. And
it'snot always obvious that you can just do asimple conversion to get
from one unit to the other because they imply somewhat different
methods for measuring cholinesterase activity. It made more senseto
keep those sort of separate approaches separated out. Andthenwe
estimated a separate value for B and for the log benchmark dose for
each sex.

Superimposed on that, we have multiple studies for the same
chemical and multiple data sets for each study. And wetreat the
parameters. We treat each of those sort of individualslevels of the

nesting, asif they had their own mean parameter level and they vary



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

10

11

12

13

14

15

16

17

18

19

20

21

115

around. So for example, the mean value for the studiesvaries around
the overall population mean level and the mean level for theindividual
data setsvary among the mean level for the study. Andthisis,
essentially in somewhat nontechnical language, thisisthe approach
that LM E uses.

And, finally, as| said, before, we've used weights based on
presuming that the error variances were proportional to means. This
isdetermined empirically. It seemed to work better. It seemed to
describe the variation better than did the previous weight function.

We still had problems with getting --

DR. KENDALL: Onemoment. Dr. Portier.

DR. PORTIER: Simply aquestion of processfor this. Again,
thisisafairly complicated analysisthat we'relooking at and Dr.
Setzer isabout to go from the description of the model to the
description of the methods used to estimate parametersin the model.
And I'mwondering if thisis maybe not agood point to stop and have
guestionsfor Dr. Setzer before he goes onto, again, more complicated
and other issues or not and whether my colleagues feel that isagood
ideaor not.

DR. KENDALL: Dr. Heeringa.

DR. HEERINGA: Just avery quick clarification to this point.
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In terms of random effectsin the nonlinear mixed model, you're
effectively nesting data sets within studies.

DR. SETZER: That's correct.

DR. HEERINGA: Soyou've got anested random error term
there. Okay. Just asalittlebit of background for meintermsof the
numbers of observationswe could typically find at each of these levels
of nesting at any given data set for astudy would have multiple
dosing. Would it havereplications at each dosing?

DR. SETZER: I'msorry. Therewere probably slidesfrom the
previous presentation | should haveincluded here. Each individual
dataset isacomplete dose response study. It would betypically
three, four occasionally five or more doses at each dose group. You'd
have anywherefrom 4 to 10 animals. And actually the datareported to
usareintermsof means and standard deviations from those studies.

DR. HEERINGA: Means and standard deviations across animals
for each doselevel.

DR. SETZER: Thatiscorrect.

DR. HEERINGA: Andthen separate data sets for each study if
they replicated it.

DR. SETZER: I'msorry. Yeah, right. The separate data sets

normally correspond to different durations of exposure.
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1 DR. HEERINGA: | see. Thank you.
2 DR. SETZER: Sothe study would have been, for example,
3 potentially achronic study, the number of animalsthat have gone on
4 study. Therewould have been serial sacrificesduring that. We're
5 talking about brain cholinesterase here so the same animal can't be
6 observed twice.
h 7 DR. HEERINGA: Thank you very much.
E 8 DR. KENDALL: Thank you. Dr. McConnell.
E 9 DR. MCCONNELL: Asl understand this, you have multiple
: 10 datasets and you combinethem inyour analysis. Do you have
g 11 minimum criteria, or do you have criteriato say this dataset is good
a 12 enough to use? Or do you take any data set and, because there are
(T 13 some numbersthere, you useit?
> 14 Where I'm heading isthat in any area of science we all know
E 15 that some data sets are better than other data sets. Infact you might,
u 16 inlooking at five or six data sets, find one of them to be particularly
u 17 outstanding, one of them to be minimally acceptable. Areall five of
q 18 those from the minimally acceptable to the outstanding one given equal
E 19 weight in your analysis?
m 20 DR. SETZER: | supposethat'sadifficult questionto answer
m 21 completely. Probably theanswer isno for two different reasons.
=
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Therewas some filtering that went on before we even looked at the
data. Andwetalked about thisfor the September meeting, that there
were minimal standardsinterms of adherenceto the standardsin terms
of performance of study and being ableto extract the relevant
information from the study in abelievable way. Therewere minimal
criteriathat the study had to ask before | even saw the data.

Secondly, interms of the actual sort of statistics, onecriterion
for quality of astudy is sort of how tight the datawould befor agiven
doselevel. Andingeneral, astudy wherethe dataare quitevariable
will be weighted inanot avery obviousway but be weighted lessin
the final estimate of the mean than would be a study that had a much
tighter estimate of the same value.

So thereissomeweighting going on based on data quality to the
extent it'sexpressed in terms of asort of variance and thingslike that.

DR. MCCONNELL: I think I understand.

DR. KENDALL: Any further pointsof clarification that really
can be held to the completion of the presentation, you think we need
todoit now. | mean, Dr. Portier made agood point. If thereisa
clear need to get definition asto the methodology versus the process,
you know, let'sdoit. If not, let's proceed.

Okay. Dr. Portier.
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DR. PORTIER: | promise. | only havetwo questions. Thefirst
one hasto deal with the simple model versusthe broader model.
Obviously, the broader model, if I'm looking at my notes, goesto
infinity effectively convergesto the simpler model. Isthat --

DR. SETZER: That'sthe model we've called the expanded
model. That'sright.

DR. PORTER: Well, as Sgoestoinfinity or asD goesto zero.
That'swhere they become collinear iseither at infinity or zero.
There'sno way to tell thedifference.

DR. SETZER: Yes. Well, yeah, effectively, it'sthe same
model. Yeah.

DR. PORTIER: Andyou'vedone anumber of conversionsfrom
arithmetic numbersto log transform parameter estimates, those of
which will affect, obviously, not only the parameter estimates
themselves but any variance estimates that you put on those
parameters. Specifically I'minterestedinthe parameter PB and its
inability to assume avalue of zero when you do alog transform to
estimate PB. When you go into the estimation phase, we you tell us
how you dealt with that issue specifically? It pertainsto the other
parametersaswell, but PB bothers me abit.

DR. SETZER: Yeah, it'strue. We can't get zero, but we can
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we can get something very small. And, infact, | haven't done anything
special with that to deal with the possibility that P sub B can get very
small.

DR. PORTIER: Inyour convergencecriteria, thenyou have a
minimal valuein essence of PB that convergenceisgoingto stop on,
or log PB, negativevalueinlog PB, uponwhichitwill stop then
because obviously negativeinfinity is something the computer can
handle easily.

DR. SETZER: That'sright. It sort of runsout at 10 to the
minus something, 320th or something like that.

DR. PORTIER: Thanks.

DR. KENDALL: Dr. McDonald, couldit holdto later? Dr.
Harry, isit necessary to proceed now with your question? Dr.
Rhomberg.

DR. HARRY: No, it can wait.

DR. KENDALL: Excellent. Proceed, Dr. Setzer.

DR. SETZER: When we couldn't get estimatesfor all the
parameters, we proceeded in thisorder. Of course, first, wefit the
full model using sex-specific valuesfor B and random effectsfor B.
Next step, sincewe'd already observed that it was pretty common for

B to be similar between the sexes, to try single valuewith B with
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random use with B.

The next step would haveif that, again, didn't converge, try
sex-specific valuesfor B but no random effects. And, finally, totry to
estimate asinglevaluewith B with norandom effects. Andthenif all
thosefailed, we'd use an approach I'm going to describein aminuteto
identify sex-specific value of B that were consistent with the data and
then estimate the other parameters given those sex-specific values.

I'll say that, in this estimation process, we only basically only
approachesone, two -- they're not numbered here. But thefirst one,
the second one, and the last one actually ended up being used. If we
couldn't get estimates even for asingle value of B with random effects,
none of the other approachesworked either.

Sointhose caseswhere we can't estimate avalue of P sub B,
and it'sjust under half of the chemicalswhere this happens, how do we
doit? Thebasic approachisto usethefact that we can calculate a
likelihood for the model on the given dataand identify values of P sub
B that are consistent with the data by trying different values of P sub
B, estimating the other parameters, and calculating the likelihood of
theresult, and then finding that value of P that is on the maximum of
that surface or at least is consistent with the maximum of the surface

in caseswherethe surfaceisvery flat.
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Justinreview, thelog likelihood isameasure of the degreeto
which the data supported a particular parameter. Thisapproach I'm
describingisgenerally calledis"Profile Likelihood." It's most
commonly for calculating confidence levelsfor aparameter. Andthe
rest of that slidejust goeswhat | already said.

In detail, we set this parameter P sub B. Remember, thereisa
separate value for males and females. Thisisreally two parameters.
We'refixedinturnto each point onan 11 by 11 grid ranging from .001
to.999.

At each point for each of those values of P sub B for males and
females, wefixed the valueto an point and then estimate the rest of
theremaining parameters, calculate thelog likelihood, and plotit on a
grid. Andtoaidvisualization, valueswerelinearly interpolated
between grid points. We selected the grid point with the largest log
likelihood asthe value of P sub B that we used for the estimate of the
other parameters.

Here'sagraph of one of those plots. Inthisparticular case, the
highest valueisdown herein thelower corner. We can see that aswe
progressfrom bright yellow to -- yellow, my wife corrects me -- aswe
gofromthebright yellowed tored, the surfaceisdropping off. I'm

using theintervals here are based on minus 2 times the difference of
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log likelihood between the maximum value and the interpolated points
here. Sothese sort of roughly correspondsto confidenceintervals,
confidence contoursfor the parameter if wewere estimatingit. Red
would then correspond to valuesthat are significant at .95, or .05,
whichever way you count it.

Furthermore, weidentified grid pointsthat aren't -- not only
aren't significantly different from the maximum value by open circles,
theremainders are plusesindicate that they are significant.

Missing pointsindicate modelsthat for somereason didn't
converge. Sothereareafew upintherehere, and there areabunch
out here.

Onething we can get at isto what extent -- what isimportant to
know issince we're not jointly estimating our parameterswith the
horizontal asymptote parameterswith the other parameters, it's
important to know something about the sensitivity. How much would
our estimate of benchmark dose changeif we picked adifferent value.

So basically on the same kind of grid we plotted the profile
likelihood plot, plot benchmark dose then thisisfraction of the value
at the selected point. Andthisissomethingthatisnotinthe
December draft, but was something I've done since December.

So we plot contours, again, plot contourslikewe did the
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likelihood plots. Andinthefigurel'm about to show you, the
smallest, contour that's closest to the estimate, correspondsto aplus
or mine 25 percent in change in benchmark dose.

Okay. And againthisisthe same chemical we saw before or we
saw the profilelikelihood before, and we can see that, basically, we --
well, within 25 percent, the same estimate of benchmark dose
regardless of what value we chose. For the male benchmark dose, over
awide range of estimates of B, we don't get achange.

| want to move on to the expanded model that Dr. Portier was
talking about. Some of the data setslooked like therewas alow dose
shoulder. Andthe approached we used inthe July draft, there
generally weren't enough doses to actually examine that. One of the
advantages of aggregating the datasetsisthat it allowstoushbuild a
somewhat more complicated model to look at that.

One of the explanationsfor thislow-dose shoulder is existence
of saturable metabolic clearance of the parent compound. The
approach | used hereisalittlebit different from sort of a standard
statistical approach, wasto build asubmodel which was inspired by
this mechanism -- and | want to emphasize the word inspired -- to the
basic model which would create that low-dose shoulder. And the point

part wasto keep the model simple. We don't have the datato
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parameterize areal biologically based dose response model for these
chemicals. Nevertheless, we have someinformationto allow usto use
some biological ideasto develop amodel shape.

The approachisto buildavery simple PBPK model. Thisis
useful conceptually, not for the parameterization but to get a sense of
the shape of the submodel we're going to use. Thismodel hastwo
compartments, aliver and everything else. We're sending oral dosing.
One hundred percent of the oral dose goesinto the portal circulations
soit goesintotheliver for metabolism.

And thenthere arevenousand arterial circulation. Andweonly
considered saturable metabolic clearance of the parent compound and
first order of renal clearance.

It turns out when you write down the differential equationsfor
thismodel, they are simple enough you can solve explicitly for steady
state.

Now, you can write down now then, if you assume doseisthe
administered doserate, and you describe the concentrationin the rest
of the body part of that compartment of that model as| dose or
internal dose, thisisthe steady state. It'sin constant dosing. Andyou
get these two parameters, Sand D, which are these functions of the

pharmacokinetic parameters.
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In principle, if we had theinformation and particularly what we
don't have are metabolic information -- sorry -- metabolism
information and measure of renal clearance, we could have used the
biological parametersto parameterizethis.

Instead we treat this model as an empirical model and estimate S
and D asempirical parametersjust likethe others. So theway we use
thismodel thenisto compose thetwo models. We havetheinternal
dose model, which describesinternal doseintermsasafunction of
administered dose. Andthen we use the basic model, the exponential
model we've been talking about, that describes the relationship
between internal dose and the response, the cholinesterase activity.

To show you what thislookslike.

The dotted lines show the shape of thisinternal dose model for
different values of Sand for onevalue of D. Thenamescomeif D
from displacement because it actslike a displacement of thisinternal
dose model. Sdescribesthe shape. Where Sisvery small you get a
very dog-legged like shape, as S getslarger you get a more smooth
shape.

All of these curveswill eventually converge to ashape that's
parallel to theinternal dose equals external doseline. Onething that

Sdoesiscontrol therate of convergence of that actual model to that
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parallel line.

If you combine this model with the basic model, you get dose
response shapesthat look likethis. Andthiswhat we actually see
when you compare the data. Again, when Sisvery small, you get an
almost threshold-like model, although thisisn't really athreshold. It's
asmooth curve.

As Sgetslarger, you have amore smoother curve. Andfinally,
as Sgetsrelatively large -- aswe talked about before, as Sgetslarge
without bound, you can converge to the basic model.

That'salso trueas D getssmall, asyou can see, if you slide this
dotted line back towardsthe originyou get closer -- asD iszero you,
infact, do get the basic model. Therate of convergence dependson
the actual value of Sthat's happening.

It's currently difficult to estimate parametersin this model using
the NLME function. And | don't understand why and that's something
working onright now. But we can still estimate values of Sand D
fairly well by, again, using the reasonable profilelikelihood approach
that we described for P sub B.

The main consequence of doing thingsthisway isthat it makes
it somewhat moredifficult to get reliable estimates of the confidence

levelsfor the benchmark dose since they don't take into account
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estimating Sand D in the process. Andthat'swhy | want to keep
working on doing it the other way.

| have to fessup here. Dueto some programming errorsinthe
analysisbeforethe December draft, we were only ableto calculate the
profilelikelihood plot for asmall number of chemicals; and those were
wrong. Andthe main consequence of the programming errorswas --
actually, the subsequent analysis where we actually then estimate D,
for example, for the chemicals, those, | believe, were correct. So the
main consequence of thiswasto limit the number of chemicalswhich
benchmark doses could be cal culated using the expand model.

Right now we've got profilelikelihood for all 29 chemicals.
And 17 of those 29 chemicals, thefit for the expanded model is
significantly improved over the basic model. And there'salist of the
chemicalsfor which that'strue.

Here's an example profilelikelihood estimate surface for S and
D for bensulide. The scaleisthe same. So these are probability steps
going down. The actual scalesfor Sand D depend on the dose scale
used. Soif thelargest doseinthe study isvery small, thesewill range
over asmall range; if these arevery large, these will range over a
much larger range.

And some doseresponse plots. I'm afraid these don't show up
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very well | havetolearnto usewider lineswhen | makethese graphs.
Thesewerealittle bit busy and hard to see. Solet'sgo through some
of them.

Theindividual pointsareindividual dose meansfrom individual
datasets. Sothisisessentially every individual dose meanin all the
data sets plotted versus dose. For the sameinthiscasein bensulide,
therewas only one set of unitsused so all the data are on one graph.

Thesolid linesarethe dose responses that correspond to the
population mean parametersvaluesfor all the parameters. The colors
indicate values for males and for females; blue indicates male; red
indicates females. The dotted linesindicate mean valuesfor each
individual study.

Sointhiscase, itlookslikethereweretwo studies, to two
separate studies, for bensulide with somewhat different background
levels so you get these separated val ues.

And then what you don't see on thisgraphiswith each
individual study may have multiple datasets. You can sort of seethe
values, the doses sort of piling up here at discrete dose levels. And
when welook at residualsin aminute, you'll seethat.

Thisisthe basic model. You can seethat it's an exponential

model. Itjust drops. For the expanded model, you see the shoulder
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that, adding the expanded model, the internal dose model addsto the
doseresponse curve.

Residual plotsontheleft side aretheresidualsarethe basic
model; ontheright side areresidualsfrom the expanded model. What
you see hereis an excess of positiveresidualsdown around 10
percent. What we're plotting hereistheresidualsfrom the model fit.
That isthe difference between the actual observed mean and the
model-predicted mean for each individual dataset -- thisisthe
particular mean for each individual dataset -- scaled by its predicted
standard error, plotted against the fraction of inhibition predicted by
the model.

We see that in the basic model at around 10 percent, whichis
where we want to put our benchmark dose, we are overestimating the
degree of inhibition. And that's consistent with the graphs| showed
you before with the shoulder.

If we movetothe model with low dose curvaturewith the
expanded model, we see that the residuals are more uniformly or more
evenly scattered around this horizontal line that indicates zero. So
basically what that meansiswe're over-predicting about as often as
we're under-predicting, whichis sort of when we'relooking.

Thisisjust aslide of thetable of the chemicals and therelative
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potency factors, | think, from the December draft of the document and
points of departure.

Summary. Insummary, we attempted to address SAP
recommendations; and we believe we've improved benchmark-dose
calculations. We've used profilelikelihood to estimate the horizontal
asymptotesresultswhich givesusavalue that's consistent with the
data. That's superior to sort of assuming that it's zero.

By switching to benchmark dose, our measure of -- isour basis
for calculating relative potency. We have ameasure that'sless
sensitiveto our estimated horizontal asymptote than was the slope
factor that we were using before. And by changing the weight
function, we've improved somewhat the quality of the estimate we've
done.

We've reparameterized the basic model to improve the stability
of the estimator. Thisallows-- essentially what that meansiswe have
convergence more often and it's easier to get convergence when you
dogetit.

By estimating parameters for combined data sets, we can
introduce aslightly more complicated model that describesthe low-
dose shoulder of the doseresponse. And that, infact, doesgiveus--

itimprovesthefit tothe dataand improvesthe benchmark dose
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estimate at least for quite anumber of chemicals.

And that so should be all. Yes, that'sit.

DR. KENDALL: Thank youvery much for that informative
presentation. Any quick questionsfrom the Panel? Otherwise -- okay.
Dr. Durkin.

DR. DURKIN: Woody, very, very quick. I'malittle dense.

DR. SETZER: No, you'renot.

DR.DURKIN: Youdid, prior to combining studies, everything
was scaled -- correct? -- scaled for the differencesin the background
risk response rates among the studiesthe way you reparametarized it.

DR. SETZER: Well, actually, yesor no. The parameterization
of the model sort of doesthat by estimating -- we have not explicitly
scaled it inthe sense of going through and dividing by the background
for that particular data set.

What we do haveisamultiplier for the model for each data set
that sort of takes that into account. That'swhat the random of both
the --

DR. DURKIN: That's one of therandom --

DR. SETZER: Well, there'sactually afixed effect because we -

- there'safixed effect that affects sex and units, and there'sarandom

effect term that affects data sets and studies; yeah.
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DR. DURKIN: That explainsthat figurefor me. Thanks.

DR. SETZER: Thanks.

DR. KENDALL: Dr. Roberts.

DR. ROBERTS: Just aquick question. Areyou proposingto
go forward with the benchmark doses based on the expanded model for
all of the chemicals or for some of them with the expanded model and
some of them with the basic model ?

DR. SETZER: Certainly -- thisis probably apolicy decision
that I'm not really supposed to make. But | would think that,
certainly, inthose cases where the expanded model describesthe data
substantially better than did the basic model, that'swhere the
benchmark dose would come from.

The question -- theonly issueswould bein situations where
there'snot really alot of evidenceto support the expanded mode over
the basic model for agiven data set.

DR. ROBERTS: Isthereany down side from atechnical
standpoint just using the expanded model for the complete data set for
all of the OPs?

DR. SETZER: I'mtrying to balance, sort of model uncertainty
parametersversus uncertainty in parameter estimationin this. But,

basically, what happensis asyou estimate more parametersin a model
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likethis, you sort of increase the confidence intervalson the
parametersyou've estimated. You generally want to use simpler
modelsif you can.

On the other hand, you can introduce some bias by not having
theright model. And so that'sthetradeoff you'retrying to balance.

DR. KENDALL: ForthePanel, | have four or five people that
want to ask questions. If | do so, it will take another half an hour. |
would propose, if there's something quick that Dr. Setzer needsto
address, let'sdo that versus let's get into the depth of discussion that |
think you really want to engage when we have achanceto reconvene.

Soif thereisany clarification -- Dr. Rhomberg, your hand was
up. Isthereaclarification from you needed?

DR. RHOMBERG: it'saclarification.

DR. KENDALL: Thenlet'sdo that.

DR. RHOMBERG: I'll stateit. Andif wewant to defer it, |
will defer the answer.

DR. KENDALL: Okay. Go ahead.

DR. RHOMBERG: What my questionisabout Sand D inthe
expanded model. Inthe December document, not only did you haveto
use profilelikelihood alot of the time, but you even had difficulty

with that in that you had ahard timeinfinding aspot on the surface
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wheretherewasreally clear differentiation. And | think you solved
that by setting Svery small and then estimating D.

You didn't mention that problem now. Hasthat gone away with
the fixesyou made to the calculations?

DR. SETZER: | wish. No, but what I'mtryingtodonow is
trying to understand better why I'm having that trouble. What | would
do, if wecan't get -- | mean, it has not gone away. That's probably the
easiest way to answer that right now. Andif youwant more, we can
talk more about it.

DR. KENDALL: Dr. Conolly.

DR. CONOLLY: I'll keepit brief, also.

DR. KENDALL: Please.

DR. CONOLLY: Woody, the expanded model, you said, | think,
was motivated by knowledge that OP clearances are determined by
saturable processes, carboxyesterases (ph), and thingslikethat. And
the question |'ve got for you -- and we can go into that in more depth
laterif it'salong answer -- isjust whether you feel the validity or
enthusiasm of using the expanded model in the assessment isreally
dependant on that interpretation because | might challenge you that
biological interpretation of the model, not necessarily on the

application of the model.
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DR. SETZER: That'sfine. And | would -- no, it'snot
dependant on that. Infact, | tried to emphasize that. But that'sfor
asking because| get to say it again.

No, that'swhy | used theword "inspired" by that idea.

Basically, what we'relooking for, what seemed seems to characterize
the belief or theinformation that we haveisthat we expect there to be
somesort -- it's-- I'm going to get myself into amore complicated
explanation than | want.

No. It'sessentially an empirical model that allows usto modify
the doseresponse shapein away that focuses on the low-dose end as
opposed, for example, adding polynomials or putting apower on dose
which would effect the entire doserange.

DR. MCCONNELL: I think calling it an empirical modelingis
probably the safest way to go forward.

DR. SETZER: That'sright.

DR. KENDALL: Dr. Harry.

DR. HARRY: I'll wait.

DR. KENDALL: Dr. MacDonald.

DR. MACDONALD: Yeah, I've got two questionsand | think
they have short answers.

Oneisdoyouthink what you had problems getting thefit to
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work that could be the result of combining contradictory data sets?

DR. SETZER: For one chemical, that might be the case. But,
generally, no, | don't think so.

DR. MACDONALD: And, also, youraised avery good issue
about the confidence interval s getting wider when you start fitting
morethings. I'm not sure everyone appreciatestheimportance of that.
Butitreally makes meworry about anything that's going to be based
on confidenceintervalslike BMDL because you can always just make
more assumptions your confidence intervals get tighter and everybody
feels better.

DR. SETZER: Yeah, that's actually one of the problems; isn't
it. Yeah.

DR. KENDALL: Dr. Portier.

DR. PORTIER: I'm not going to let you rush me, Mr. Chairman.
| have alot of questions concerning thingsthat arenotinthewrite-up
about the proceduresthat | want to be sure | understand rather than
assuming | understand what they are. Hopefully, it won't take more
than about 10 minutes; but | have anumber of questionsthat | haveto
ask.

DR. KENDALL: Soundsto methat that might be best engaged

when wereconvene, Chris.
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DR. PORTIER: It'suptoyou. Theseareall clarification
issues. They are not any further discussion of the other issues. Thisis
one of my concernswas that we would rush through thisvery
important aspect of this presentation. A lot of what'sdoneisgoingto
be dependent on this. Soif we'regoing rushto get my commentsin
now, yes, | would prefer to put them off. Butif not, | would prefer to
do them now sincethetopicisfreshineveryone'smind. | will let you
decidethat.

DR. RHOMBERG: Comments?

DR. KENDALL: Dr. Rhomberg.

DR. RHOMBERG: Oncewe get tothat point, I'msurel will
have alot of comments and questions as well that are also, at |east on
the cusp between thingsthat are clarifications and that are
discussions. If you start asking yours, I'm probably going to feel like
asking mine.

DR. KENDALL: See, that'swhat I'mworried about. My
drutherswereto cut it off completely after the presentation by Woody,
but | didn't. | think wedidagoodjobtotryingtoget afew of these
issuesonthetable. But| appreciate your honesty. If you've got
multiple ones, what I'm afraid isyou will getintoit, othersare going

togetintoit. We're substantially ahead of schedule now.
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1 DR. RHOMBERG: I don't just want to agree that | don't want
2 torush theissue, and | think that saying we don't want to rush the
3 issueisavery important point that Chris made.
4 DR. KENDALL: Andbecause of that, I'd say it'svery difficult -
5 - and one of thethingsI'vefounditisvery difficult for peopleto get
6 out and get back in an hour. If | had afew more minutes-- I'm going
h 7 toreconvene precisely at 1:30. Okay. Inthat way, you got afew
E 8 more minutes than an hour to get back here because I'm going to start
E 9 at 1:30. Dr. Portier, will you bear with me?
: 10 DR. PORTIER: I'd be happy to. That'sgreat.
g 11 DR. KENDALL: Wewill closethis morning session and
a 12 reconveneat 1:30 p.m. Thank you.
(T 13 [Lunch recess wastaken.]
> 14 DR. KENDALL: Thiswill reconvenethe FIFRA Advisory
E 15 Panel. We concluded with an very excellent presentation by EPA in
u 16 our morning session. And now we have the questionsfor the SAP on
u 17 Hazards and Relative Potency Factors. | would like to have those
q 18 guestions posed.
E 19 | know there are some clarifications, additional discussion,
m 20 related to your presentation. Let'sgo ahead and present the questions,
m 21 and then we'll proceed forward with the clarification, then moveinto
=
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the questions. Thank you.

Go ahead. And let's present thefirst question. Just thefirst
oneonly.

DR.LOWIT: In September 2001, the FIFRA SAP made some
specific recommendationsto the Agency concerning refinements of its
doseresponse analysis of cholinesterase on organophosphates. Some
of theseinclude the deviation of the adjustment factors"B" and the
modification for use of "B"; aformal analysis of the residues; minor
revisionto the Agency OP-CRA Assessment Program including the
revision of calculations of the goodness of fit statistic and deletion on
the p- and t-values PND; consideration of the appropriate measures of
relative potency; expression of theinhalation exposure in the same
unitsasthe oral doses and adjustment for actual treatment durations;
consideration of the impact of individual animal datainstead of
summary information; and derivation of oral dosesfrom the all dietary
intake rates.

Part B of the same question. You are asked to comment on how
to address the recommendations.

DR. KENDALL: Okay.

DR.LOWIT: Part B of the same question. Several of these

issues were addressed by the application of the nonlinear mixed effect
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for combining cholinesterase data. In addition, EPA utilized the
profilelikelihood method for estimating horizontal asymptotes when
they could not be estimated jointly with the other parameters. And
we're, also, asking you to comment on the use of these statistical
procedures and the dose responses.

DR. KENDALL: Okay. Thank you very much. Aswe
concluded the morning session, Dr. Portier, you had two questions
that you wanted some time to address. Dr. Rhomberg, also, has some
points. Why don't you proceed.

DR. PORTIER: | didn't say two. | said 10 minutes of
guestions.

DR. KENDALL: Two questionsfor 10 minutes or 10 minutes
for two questions?

DR. PORTIER: I think it's 10 questions for one minute each.
Just, again, these are all clarifications questions, | hope.

In pagefive of thewrite up, you basically describe what you did
last time. Andin page9, you describewhat you're doing now interms
of full datasetsversus datasets. Youdidn't comein onthedilution of
dosesissue. Isthereno dilution of dose groupsin the current
analysis?

DR. SETZER: That'scorrect.
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DR. PORTIER: Inthepreviousversionyou had average
parameter values for each study and then average values for each OP
across studies and each time across studies and everything like that. |
just want to be clear that I'm understanding what you're doing now.
When you analyzed all thedata, itisliterally for an OP all the data
sets; isthat correct?

DR. SETZER: That's correct.

DR. PORTIER: Andthenthere'sone potency factor that comes
off for an OP from that calculation;

DR. SETZER: That's correct.

DR. PORTIER: Whichisthegrand mean in some sense.

DR. SETZER: In some sense, yes.

DR. PORTIER: You discussed steady stateinlosstermsinthis
overall analysis. And 1 didn't see anythingin here-- and correct me if
itisinhere-- describing half-lifesin malerats, femalerats.

DR. SETZER: No.

DR. PORTIER: Or humans. Half lives of the OPsintheanimals
or inthe humansto discuss, to verify, your assumption about a 21-day
steady state value.

DR. SETZER: The steady state value we're talking about

doesn't refer -- it refersto cholinesterase activity not to whatever
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1 tissue-specific levelsof the OP. Soit'san empirically determined
2 value. Actually, it'sthe same thing we talked about in the September
3 meeting, the cholinesterase, the inhibition stabilize around 21 days.
4 DR. PORTIER: Butthere'snoformal analysisanywherein here
5 that verifiesthat statement about the steady state nature of
6 cholinesterase inhibition under constant exposure for 21 days.
h 7 DR. SETZER: Other than the analysiswe presented in
E 8 September, there's no new analysis.
E 9 DR. PORTIER: Onpage7, let me go back to my notes here.
: 10 Oh, yes. On page 7, thetop of the page in terms of points of
g 11 departure, you say the BM D10 was selected at the effect level for
a 12 point of departure because thislevel isgenerally at or near the [imit of
m 13 sensitivity for discerning the statistically significant decreasein
> 14 cholinesterase activity across the blood and brain compartmentsandis
E 15 aresponse level closeto the background cholinesterase.
u 16 My question was: Werethere any evaluations done of other
u 17 BMDsinstead of 10 percent, 5 percent, 1 percent to compare against
q 18 this?
E 19 DR. SETZER: No.
m 20 DR. PORTIER: Andyou discuss about them being closeto the
m 21 limit of statistical significance. Did you take any view of looking at
=
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the co-efficient of variationsin the sense of the BMD10 in variances
and looking at what that looks like.

DR. SETZER: You mean looking at how the confidence level
would change as we change theresponse level? No, we haven't.

DR. PORTIER: Okay. | assume, and maybe |I'm assuming
wrong, that all of the error distributionsin the model are normal.

DR. SETZER: They're assumed to be normal; that's correct.

DR. PORTIER: Wasany sensitivity analysis done for this?

DR. SETZER: No.

DR. PORTIER: I'massuming no log transformation was made
ontheY-responsevariableto seethe cholinesterase levels?

DR. SETZER: That'scorrect. Thedatawe modeled were on
the original scale.

DR. PORTIER: I'll makeacomment. Thisissort of an
off-the-cuff comment. But if any revised version, | would have
preferred to have seen a standard statistical presentation of the
expected valueof Y isoraY isthispluserror structure and then
break out of the error structurefor me so | could understand the
nesting of the error structure better. That would have been very
useful.

Again, | want toverify that inthelikelihood-based procedure
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you are using, you are actually using anormal likelihood and not the
sum of squared errors.

DR. SETZER: Intheparticular procedurewe'reusing, whichis
has been called conditional linearized, it's an approximate log
likelihood -- it's an approximation based on some linearizations based
onanormal likelihood, yes. Onanormal likelihood approach for all.

DR. PORTIER: Theerror terms. Theerror termsare proffering
into --

DR. SETZER: That's correct.

DR. PORTIER: --intothenormal distribution.

Inlooking at your starting points or calculation what you called
the profilelikelihood, | assume that for each pointinthegrid you have
shown me that surface that you were showing me that maximization
wasdonefor all the other parameters under at fixed B value.

DR. SETZER: That'scorrect. With thiscaveat. Optimization
was done. Remember thisisa-- thisisnot an exact maximum
likelihood procedure becauseit's based on alinearized likelihood.
But, yes, for all the other parameterswere estimated using the
procedure conditional on the value of thefixed valuefromthe P sub B,
or the Sand Ds, depending on the onesyou're talking about.

DR. PORTIER: Okay. Inlooking at the actual format of the



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

10

11

12

13

14

15

16

17

18

19

20

21

146

model under varying studies, varying sex, varying species, varying
times of observation, | wasalittlelost asto how these effects were
entered into there. I'll tell what | assume the effects, how they were
entered into there. For each study you had avariable for background
adjustment to the grand mean of background and each of those
variables had their own distribution from which they were derived.
Was it amean structure cross? What exactly are you doing with that
one.

DR. SETZER: Okay. You havethe basic model interms-- if
you'retalking about the basic model. We have a parameter that
indicates that qualifiesthe background. We had horizontal asymptotes
inthe benchmark dose. Wefit amodel inwhich there's aseparate
grand mean, fixed grand mean, for the background values for the cross
of sex and unit in which cholinesterase is measure because we studies
wheredifferent unitswere used. Andtheunitsindicatedifferent
methodologies. It'sjust sort of rescaleing the unitsto theright
answer in dealing with the different units.

And then a separate grand mean for sexes for the horizontal
asymptotes and benchmark dose. Then the variances model, for each
of those three parameters, isaconsidered the sum of that main effect.

And two random variables each with mean zero and their own
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variances. Onerandom effect for among study availability and one
among data sets that study variability. That'sif we're counting, that
means six random parameters and six variancesto be estimated. We
assumeto beindependent, but there just aren't enough datato estimate
covariances among thosevariables. Soit's essentially the co-variances
measuresisdiagonal.

DR. PORTIER: That confused me, then, about one of your
plots. | thought | had understood that iswhat you had done. Then |
don't understand how you got the plot -- let'sseeif | canfind the one
I'm talking about -- dose response shape at |ow doses.

DR. SETZER: Yeah.

DR. PORTIER: Itwastheonethat had threeplotsonitwith
the grand mean plot. Thisisfrom hispresentation. A grand mean plot
and aplot above and a plot below.

DR. SETZER: It might be42.

DR. SETZER: Itsays--

DR. PORTIER: My slidesarenotincolor,sol'm--itwas
definitely toward theend. Threeor four or five slides back from the
summary.

DR. SETZER: There.

DR. PORTIER: Thisistheone. I'malittle bit confused about
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how you get the different backgrounds for the different modelsifit'sa
random effect totieit down for a particular study.

DR. SETZER: For each study and, indeed, for each data set
within study, you get kind of a-- well, you can get amaximum model
estimate for the mean value for the parameter for that study or data
set. What |I've shown on these plots, the solid curves correspond to
the grand meansto the dose response curves correspondsto the grand
means. The dashed curves correspond to thoseresponse curvesfor the
study specific value which would be the grand mean plusthe estimate
of the particular random effect for that study and so forth.

Andl only did it onelevel of nesting down because it would get
too confusingtodoit...

DR. PORTIER: Okay. That'sgood. | understand that now.
Again, | didn't getinto the code of R and sit down and look at it, |
just wanted make sure that the NMLE methodology cannot do
constrained parameter estimation.

DR. SETZER: That's correct.

DR. PORTIER: Whichiswhy youdid all thelog transforms.

DR. SETZER: That's correct.

DR. PORTIER: Page 19, you describethelikelihood ration

test. It'sat the bottom of the page, significance of thefit based upon
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the additional bigger model. Do you see where |l am?

DR. SETZER: Yeah. | seewhereyou are.

DR. PORTIER: I'm curious about the degrees of freedom for
thislikelihood ratio test. What were you using?

DR. SETZER: Two.

DR. PORTIER: Two. Even so though the model sort of
collapses, when you send either one of the parametersto its boundary
value, it bringsyou back to the basic model.

DR. SETZER: That'sagood point.

DR. PORTIER: You'restill using two.

DR. SETZER: I'mstill using two.

DR. PORTIER: That's probably not bad or good. I'mtryingto
make sure | clearly understand everything.

Finally, the steady state solution off of the PBPK model that
you'reusing. | didn't sit down and do it myself, but | need some
degree of assuranceinlooking at this. It didn't appear to methat that
type of PPBK model should have had a point of discontinuity init
which, obviously, the steady state solution does have a point of
discontinuity init.

| wanted to make sure thereweren't assumptionsthat | didn't

see that went into that model interms of how it would react or how it



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

10

11

12

13

14

15

16

17

18

19

20

21

150

would work. Continuous, the PBPK model itself isacontinuoustime,
continuous dose system of augmenting differential equations. Evenin
steady state, | don't see how hat would lead to anonsmooth response.
Andyet you got thisminus Swhichisclearly a point of discontinuity.

DR. SETZER: Canwegotothenext slide?

DR. PORTIER: Thereyour solutionfor | doseintroduces a
break point inthe doseresponse curvewhich | didn't seein the system
itself. Andsincel didn't havetheLDsinfront of me, | couldn't.

Areyou absolutely certain of what you did.

DR. SETZER: Yeah. Never ask meif I'm absolutely certain of
everything, Chris. However, I'm reasonably certain that this solves
that system. That'stheresult of actually -- | mean | cheated. | used
MAPLE whichisno guaranteethat it'sright. Although given -- nor
done by hand.

Actually, in asense, that may not be that important. We're not
trying to claim that thisis. Infact that'sthe wrong pharmacokinetic
model in some sense anyway. The pointisto use asort of simple
conceptual model to help you derive amathematical expression to use
in adoseresponse model that would have the characteristicsthat |
wanted which would cause that shoulder at |low doses and have that

sort of localized at thelow rateit occurred; and localizethat to a
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greater or lesser degree, which | contend this curve does; although,
computationally, it may be abit of aproblem.

Singularly, I'm talking about Sand D, if you're going to drop at
all, they haveto be positivein that model.

DR. PORTIER: | agree.

DR. SETZER: So where'sthe point of discontinuity that you're
talking about?

DR. PORTIER: My concernisfor doselessthan

DR. SETZER: | seewhat you mean. But there'satrick therein
that positive squareroot. It turnsout that when doseislessthan S,
the thing under the positive square root of that under that radical
cancelsitout. Soif doselessthan Sor lessthan D essentially, you
get aflat line, horizontal line.

DR. PORTIER: That'smy point. That impliesthat for dose less
than S --

DR. SETZER: You can get perfect metabolism muchinthefirst
pass.

DR. PORTIER: Exactly, that the steady state solutionisazero
steady state.

DR. SETZER: That'sagood point.

DR. PORTIER: Whichintheearly DEEMSI find difficult to
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understand. That'sall. | hopeit wasn't more than 10 minutes.

DR. KENDALL: Very well. Aren't you glad we waited, Dr.
Portier?

DR. PORTIER: I'mglad. Dr. Rhomberg.

DR. RHOMBERG: Thereason | wasraising my hand earlier
was | waswondering if thislast question didn't actually have
something to do with the question | asked just before the break about
the actual estimation of valuesfor Sand D If you choose areally
small valuefor S, | think itis, and then putting it at the edge of your
space of valuesthat you'vetried and then optimized D, | think that
makesfor avery sharp effect so that the curve are actually curves. |
don't know if Chriswasreacting to the equation herefor the
singularity or for the actual pictures of the curves.

For my part, the same question arose, but it waslooking at the
curvesthat actually seem to be dead flat and then there seemsto be
actually alittle break there and start to go down. | ascribeto the fact
that by making Svery small and D very large, you were basically
making some very sharp kind of rectangular -- although it's continuous
onamicroscale. Itlookslikeit'sabreak onthe scalethat you were
plotting out.

Isthat areasonable explanation of that effect?
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DR. SETZER: Thereason and -- inthe December draft the
motivefor fixing Sasaparticular value was that when we looked at
the profilelikelihood response dose for chemicals we actually got
something out. It actually looked like, for each of those chemicals,
the maximum -- thelikelihood was actually for avery, very small value
of S.

And so what we were doing was essentially analogous of what
I've done the estimating P sub Bs. If | can't explainthe majority, use
the profilelikelihood to give me aplausible value for one of the
parameters and estimate the other one.

Butit'strue. That for avery small valuesof S, | showed that on
the graph, too. | talked about thiscurve. That as S getssmall, the
curvelooks more and morelike asort of aclassical threshold model.
And to some extent, that was an artifact of some programming error.
Thosefigureswerewrong.

DR. RHOMBERG: Thefigurethat you showed thistime. And |
should remember which slide number itisnow. The onethat actually
showsthe curveswith the shoulder. Andinthiscase, theoneyou
showed today behaving much rounder and more nicely behaved.

DR. SETZER: Yes, sir.

DR. RHOMBERG: Isthat typical of the way they looked oris
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that atypical ?

DR. SETZER: It'snot atypical. There'savariety of shapes
from barely discerning ashoulder to all the way to something that
lookslikethe curve we showed before.

DR. RHOMBERG: Okay. | guess Dr. Portier asked alot of the
questions| was going to ask. But there'sone part that you started on
and didn't quitefinish. Andthatis| guesstheway | would rephraseit
ischoice of starting values for some of these cases where you are now
doing profilelikelihood.

AndI'mnot surel quitefollow the explanationin the text about
whereyou got the starting values from for the parametersthat you're
now reoptmizing when you'redoing Sand D And in particular, what
happenswhen -- | guessnow inthisversion, you no longer have the
case of setting B to zero, but you do have caseswhere you had to do
tricksto estimate B even in the basic model. Where doesthe starting
value for B comefrom, then, when you're considering the expanded
model.

DR. SETZER: Yeah. Well, we start in the expanded model.

We start essentially with the basic model that we ended up with. So
whatever effects we estimated or probably didn't estimatein the basic

model we start there. Soif we had to fix B and used profilelikelihood
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asthe basismodel tofix it, thel kept B fixed at that value. If B was
estimated in the previous model, it continuesto be estimated and so
forth. If it'sestimated that B variesB'sallowed to vary. If B was
fixed, at this point there's no effort to sort of reinsert essentially do a
three-dimensional profilelikelihood or four-dimensional profile
likelihood to determine the sort of the best combination of S, D, and P
sub B for that.

DR. RHOMBERG: | guessyou could beforgiven for that. |
guesswhat | waswondering the degree to which -- these things can
draft such that B that you get. Sotothe degreethat B interactswith S
and D, could it bethat when you add Sand D into the equation, you no
longer have the problem that B needsto be fixed theway it had to
before with the basic model; or has that situation not arise?

DR. SETZER: Basically, that's possible. But | don't think
that's going to happen.

DR. RHOMBERG: All right.

DR. SETZER: Because of some efforts| made at trying, |
thought of that and tried to sort of refit things but unsuccessfully so
far.

DR. RHOMBERG: | have oneother clarification question and

that isonthedifferent units. I'll confessto not knowing exactly how
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they assaysrun. | understand why you did them differently. These are
not things you can convert back and forth because they are actually
different methodologies that might be measuring somewhat difference
things and not just measuring units. That'swhat you were saying
earlier; right?

DR. SETZER: That's correct.

DR. RHOMBERG: Canyou at |east say that these measures
ought to be sort of linearly related to one another? | guesstheonel'm
worried about isthe DeltapH which sincepH isonalogscale,ina
senseimplicitly log transforming results for one thing and that's not
being done for some of the other things. Doesthat cause any issue?

DR. SETZER: That'sagood point about log Delta’'spH. There
are, in fact, some published conversions between pH method for
cholinesterase activity and one of the other methods. They turn out to
belinear transformations nonzero intercept. One of the approaches, |
think for rats, that intercept isquite small. It's not sufficient you have
alinear transformation for that to work. | think it needsto be apure
scale transformation.

Theintercept, at least, | think for ratsfor one of that isthe
interceptisquitesmall relative to the magnitudeisthe aproduct of

the slope. It'sapproximately right.
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DR. RHOMBERG: Soit'snot apractical issue, you don't think.

DR. SETZER: I don'tthink it'sapractical issue.

DR. RHOMBERG: Thank you.

DR. KENDALL: Thank Dr. Rhomberg. Any otherswant some
clarification? Dr. Harry.

DR. HARRY: Of thelast question where you were talking
about the different types. And what | was concerned about, and | saw
how you were handling the different types of assaysto bring them back
to some sort of comparison. But whileyou think about the data, did
you takeinto consideration why you had a prescreen to say good
studies that you wanted to look at, was there acomponent point that
took into consideration the differential sensitivity of these different
assays?

We have different ways of looking at things. Have different
assays been looked at different to say their levels of sensitivity. I'm
concerned about that -- getting down to thereally low dose. In some
of these assays, they may not, in and of themselves, have the
sensitivity to pick up accurately small changes. So you might be
missing something. Wasthere any way of weighing that or anything?

DR. SETZER: I'mwondering if you're not asking the question

that was asked alittler earlier butin adifferent way.
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If thedifferential sensitivity isyou expect thereto beabiasat
thelow-dose end and amean valueto getit out. Orisitthat you
expect thevariancesto grow asyou get down to low-dose ends so that
thereisjust alot of noise down there and you can't -- if you're doing
calibration for NOAEL s or something, you don't have alot of
sensitivity to see significant differences.

If it'sthelatter situation, | think the weighting we've done sort
of accountsfor that. Basically, the data setswere larger variances
will contributelessto the overall mean estimate. If it'sthe former
wherethere'sabias, areal bias, it getsmore pronounced asinhibition
getssmaller.

| certainly haven't adjusted for that mathematically. Whether in
the screening processfor studies, that was taken into account. |'d
have to get somebody elseto answer.

DR. HARRY: Thisparticular questionismoreonthebias. On
the first component of it on maybe the bias rather than the variability.
Becauseif you are outside or below the ability of an assay to truly
detect change because of the sensitivity of the assay, and that may al so
comeinto play asyou're getting new technology to pick it up. Sowe
have alot of dataacrossalarge sensitive assay to pick itup. Soit's

not so much the variability, but you may see no changes detectable
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cominginyou'regoingto haveto deal withthat. | wasjust wondering
if anyone had taken that into consideration.

DR. SETZER: | haven't mathematically.

DR.BRIMIJOIN: We'retalking about thelow end of an
inhibition curve not the low end of aactivity curve. So where an assay
would be perfectly good in thiszone.

DR. HARRY: Butit may be misleading.

DR.BRIMIJOIN: Soitreally doescome back to the question
not of sensitivity of the assay but precision.

DR. SETZER: Correct.

DR.BRIMIJOIN: It'sfoldedintothe measurethe variances.

DR. SETZER: Thank you.

DR. KENDALL: Any further commentsto that question or
issue? Dr. Portier.

Did you want to say anything Dr. Lowit? Did you want to say
anything to this? Okay. | think we got that at | east resolved.

Next clarification issue, Dr. Portier.

DR. PORTIER: Yeah. |I'dforgottento pick that onefrom my
list, but | remember what itis. We didn't hear any discussion or
presentation onthe CELsfor the acute tox studies and the comparison

of them against benchmark doses. And there's some pointsinthere



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

10

11

12

13

14

15

16

17

18

19

20

21

160
about these models couldn't befit to those data. Will we get a
presentation on that?

DR.LOWIT: We'regoingto hold thediscussion onthe
different timeframes and all the hazard conditionsthat come along
with that until Friday when we discusswith you the last question
whichisscheduled for Friday in terms of the appropriate time frame
for exposure and all the hazard and exposure issues that go into that.

DR. PORTIER: ButI'm moreinterested in questions pertaining
to why the dose response analysiswas not done with those datais
more my gquestion along these lines. Therewere some statements made
that you could not fit model to those data. Yet when | ook at that
those, datal seefive or six dose points. And |'m curious about
whether we will get apresentation on that. Or my commentson this
first question, | think | should comment on that.

DR.LOWIT: At present time, the acute datainthetablethat |
think you'rereferring to has not been through any dose response
analysis. Thoseare NOAELsand LOAELspulleddirectly out of study
reports of data evaluation records and staff toxicology not from the
actual study reportsthemselves.

DR. KENDALL: Any further points?

DR. PERFETTI: Dr. Portier, onething wasreferring to
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inhalation and the dermal study, alot of timesyou may have had more
than one dose, several doses; but you only have one time point which,
if you model some of those like we did using the original model, you
get very, very wide confidence limits. So | mean you'retalking about
BMDsinthe same compartment rangefrom .02to0.12. Soit's-- |
mean you could doit, but I'm not sureit would be any more accurate
than just the CELSs.

DR. PORTIER: If I might respond. My commentswill reflect
whenwe goto 1A thefact that those large confidences bounds or my
lack of confidencein aestimate of BMD10 should in fact reflect on
our lack of confidence NOAEL, LOAEL, or any type of dose response
assessment from those type data. Andit'sanindication of alack of
consistent information morethan it isanindication of thefailureon
theregression procedureto give you adescent answer.

DR. KENDALL: Dr. Heeringa.

DR. HEERINGA: A question, Dr. Seltzer.

In your presentation this morning you commented that in several
casesthat you felt that you may actually be working with a data series.
| looked at some of thefitswithinthe model. | don't know whether
that's changed in aresult of your reanalysis. Butitreally looked to

likeyou had two different profilesgoing. It'snot just so much a
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random effect.

Didyoulook at this? Did you ever exclude any data series as
potentially outliers or poor calibrated or to accept all this, incorporate
all the available studies, and treat differences as just the time and
effects of population average value?

DR. SETZER: Yes, that'swhat did. | haven't tried excluding.

DR. HEERINGA: Norevisiting. | just looked at the Pomnet
(ph) and really in my mind draws two different curves not arandom
batch.

DR. SETZER: That might be areasonablethingto do, yes.

DR. KENDALL: Okay. Thiswill close our clarification
discussion subsequent to Dr. Setzer's presentation. And now
proceeding, the question has been proposed, at |east, 1A and B. And
proceeding that question | will openitto public comments. If there
are any public comments at thistime? Arethere any public comments?

We have onelisted, aKen Pastoor.

DR. PASTOOR: Good afternoon. My nameis Tim Pastoor. I'm
with Syngenta Crop Protection and also participateinthe IWG.

A couple of commentsthat wewould liketo makel think are
pertinent in light of both what EPA has already done and | think the

information that you're going to be grappling with in the couple of
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daysto come here.

First of all, I think what we want to do is make sureyou
understand very clearly that what was done hereis atremendous
amount of effort with avery difficult problem. And | think the EPA,
AnnalLowit, and Woody Setzer need to be congratulated for the effort
that they put into this. It'satremendous amount of work that was
done. | think it'sdonein asubstantial ascientifically credible fashion.

The best way to go about the risk assessment is obviously pick
the best endpoint. Use that endpoint that best representsrisk
characterization. And | think inthiskind of situation, they've done a
marvelousjob of coming up with the proper endpoint, whichisfemale
rat brain, representing the dose response characterization, and | think
probably the best methodology that you can get, recognizing at the
same time that our interpretations of these kinds of dataare going to
evolvewithtime. And aswelook at theseissuesaswe go forward,
there may be different kinds of interpretations. But thework that was
done here was probably aswell done asyou could expect to be done.

Oneissuewewouldliketo bring up and make sure that the
Panel iswell aware of the upcoming issues around thisisthat the
BM D10 that was used to establish therelative potency factors was

very well done. But it bringsinto questioninthe course of the week
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1 when you'relooking at the time frames of expression for the risk

2 characterization, thetime frames have to match up.

3 In other words, the BMD10 that we have listed hereis based on

4 21-, 28-day studies, intermediate or chronic studies as some people

5 refer tothem. However, when you look at the dietary or residential

6 exposure scenarios, they tend to be short-term exposures if not acute.
h 7 One day there's aconcatenation of acute exposures. So even though
E 8 we're not we're not dealing with thisright now, what we do want to do
E 9 isapprize you and make sure you understand that will be an issue that
: 10 | think needsto bevery carefully considered by the Panel. Because
g 11 when you cometo therisk characterization process, it would be a
a 12 numerator and did denominator that have to represent the same time
m 13 frame for therisk characterization.
> 14 Sowearevery pleased with the effort that the EPA has put into
E 15 this. Theindividualsthat have beeninvolved inthishave done an
u 16 remarkablejob. But we want to make sure that you understand that
u 17 thereisstill somethingsthat need to be carefully considered as well.
q 18 DR. KENDALL: Thank you, Dr. Pastoor. Any questionsform
E 19 the Panel for him? Thank you very much, sir.
m 20 Any further public comments? Okay. Thenwe'll moveinto the
m 21 guestionswhich have been posed. Thefirst one, please comment on
=
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how the Agency addressed therecommendations|listed above. We've
structured responsibility within the panel, and all of uswill contribute.
Dr. Brimijoin, would you lead off, please?

DR.BRIMIJOIN: Well, I'mjust going to try to moderate this
discussion. Sowe'redealing with Question 1A, which they have
divideinto seven separate subtopics. And | guessour primary
responsibility isto address each of these subtopics and perhaps
anything elserelevant of this general issue.

DR. KENDALL: Themainthingis-

DR.BRIMIJOIN: THE mainthingisget theanswerstothe
guestion.

DR. KENDALL: I think the Agency would desire our feedback
on therecommendationswe gave them previously.

DR. BRIMIJOIN: Right. Sonow | have not prepared a
point-by-point responseto this. Infact, what | wouldliketo doisbe
the official designated discussion on this Question 1A, myself, Patrick
Durkin, Rory Conolly and Eugene McConnell.

Thefirst point the EPA would liketo know isour response to
itsrequirementsinthe doseresponse analysis, in particular, regarding
the derivation of the adjustment Factor B and modification of the

decisiontreefor usein B.
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And as| understandit, we are talking about the combined total
approaching the final equilibrium level of inhibition at high dose
scenario. And thiswas something which, at the time of the September
meeting which | did not participatein, evidently, there were anumber
of sort of ad hoc solutionsin placeto deal with thisissue.

But the document that we'vereceived and the testimony we've
had today from EPA, suggeststhat thisisnow been folded into this
more sophisticated exponential and expanded exponential data.

So |l wouldliketoinvite any of my panel members herewho
would careto comment further on that. Dr. Conolly, for example.

DR. CONOLLY: I don'tthink | have alot to add beyond
commentsthat were made this morning about the expanded model.
From abiological perspective it makes sense, | think, to have a model
that has ashoulder-like behavior. Andsincel wasoriginally a
biologist before | was amodeler, | am happy to seethingslike that.
I'll stop at this point.

DR.BRIMIJOIN: Dr. McConnell. Dr. Durkin.

DR. DURKIN: All of my comments, other than just to commend
the Agency for much of what hey have done. | think they're responded
to usextremely well. Only on one of the sevenissues, and that isthe

use of individual animal data. And | don't know whether you want to
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do that now or just saveit.

DR. BRIMIJOIN: Actually, let'sreserve that for just amoment.
But, in fact, maybe we may be able collapse this discussion, at | east
among this primary discussants, and alwayslike acomment from
anyone elseincluding the other modelers, especially the other
modeling people on the SAP.

But so the next question would be as effectively all but the draw
of the questions here appear to the appropriateness to adjustmentsto
the model. So, actually, I'd liketo know if any of the Panel members
are dissatisfied with the treatment of B with the analysis of the
residuals. That was apointed issuein September.

Andwe've been provided with some graphs that do a person
with asort of typical pharmacologist appreciation for modeling to
indicatethat it'spossibleto get fitsto these data setswhich leave
points scattered randomly about the lines as evidence of lack of bias.

We haverevisionsto the approachesto calculating the goodness
of fit statistics. We may want some more discussion on this point of
the appropriate measure of relative potency. | think that takes us out
of the modeling realm and beginning to impinge on biology and
regulation.

Sothenthefirst three points, are there any further comments
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from anyone on the panel? Dr. Portier.

DR. PORTIER: On all three of these points, | think the EPA
has responded as exactly as asked by this Panel from the meetingin
September. | commend them on that. I'll note that you might find
later I'm not happy with what we asked you to do. That'sawhole
other issue because seeing it tellsyou something else. But | want to
make you clear that they have addressed exactly what we asked them
to address, especially in the handling of the residuals and the changein
the test.

DR.BRIMIJOIN: That'show it appearedto me. Let'sturnto
the appropriate measure of relative potency. | guess, thereweretwo
subissueswhichisthe selection of BMD10 as a point of departure and
asto whether that does or does not lead to acompromisein the safety
factor that's built into theregulatory decision.

And | guess maybe the other subquestion would be about the
comparative effectslevelswhen you're dealing with the caseswhere
it'sdifficult, if not impossible, to calculateaBMD10.

So we already had some discussion of the BMD10 this morning.
| think | now understand that thisis being usedin factintwo ways.
Anditisbeing usedfirst asaway of calculating relative potency, but

also that selectionislikely todrive the estimate of areference dose
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and safety factors.

So, Dr. Conolly, I think you have some insight into these
matters.

DR. CONOLLY: Very little. | appreciated the discussion this
morning on thetwo waysto look at theBMD. Oneto compare
relative potency and then the other. And | hadn't considered the other.
Infact, I'mlooking at it to establish an reference dose.

My ownview wasif you want to compare the potency of one
chemical to another, you picked the best place on the curveto do that.
And | know you've given that alot of thought and you've come up with
aBM10, which | guessisokay based onwhen | heard. But | really
can't comment other than that other than you spent alot more time on
thisthan | have. Andif think that isthe best way of comparing
chemical A to B to C accurately, then | haveto go along with you.
And that's should be the object. | think the primary objective should
bethat for the exerciseyou'retrying to do. The other should come
much later in your procedures. Isthat clear?

DR. SETZER: 1 think so, yes.

DR.BRIMIJOIN: I think soyes. Passit downtothefellow.

DR. MCCONNELL: I think the spirit of my comment is much

the same of Genes. You know, | think that basically the Agency has
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doneagoodjobwithadifficult problem. Sinceas| mentioned earlier,
my backgroundisoriginally inbiology and I'm very interested is
mechanisms and | spend alot of time pharmacokinetic mechanisms and
pharmacodynamic mechanismsto some extent. And thenyourealize
the complexity of the mechanisms of organophosphate,
pharmacokinetics and pharmacodynamics and interactions and so on,
you know, to bring out of all of that complexity aworkable
methodology for assessing cumulativerisk isachallenging problem.
Andyou'vedonethisasreasonably asanybody could doiit.

| have to say that from sort of a mechanistic biological
perspective, | think that what we're doing hereisabitlikelooking at a
basket of fruit that's got, say, an apple, abanana, and then an orange
init and then talking about an average fruit. It'snot clear exactly
what the meansinthereal world. But| don't know how to do it better
without getting much more complex data sets and much more
sophisticated models.

Again, maybe, on the other end of the axisfrom the -- approach,
do it more mechanistically based approach. So it might not sound like
it, but thisactually ismy vote of support for the way relative potency
iscalculated here.

DR. BRIMIJOIN: Dr. Durkin.
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DR. DURKIN: Intermsof your approach, other than the
commentsthat | made earlier, | do have aconcern that the effect level
where you measured therelative potency given the kind of dose
response that we have here hasto be at the same response level that
you would use for your benchmark dose. Andyou have donethat and |
have absolutely now quarrel.

If wewerereviewing with red blood cell or plasma of
cholinesterase, the 10 percent wouldn't even get my attention. That
we're applying to brain cholinesterase, it does get my attention. That's
not acriticism. | hadn't thought through that prior to coming down
thewell. Andtheonly thingthat | think | would ask forinthe
document itself isperhapsalittle bit more of abiological discussion
about if you are goingto stick with a10-percent depression of brain
cholinesterase as your point of departure, somewhat of adiscussion
about what the clinical significance of that might be.

If it wasplasmaandred blood cells, | think it would almost be
trivial. Brain bothersmealittle bit more. But interms of how you
used and defined therelative potency, | have absolutely no quarrel.

DR. KENDALL: Dr. Rhomberg.

DR. RHOMBERG: Well, I think you set out the reasons for

usingthe BMD10 very clearly. And | agreewith them. | think that the
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1 pointswere well taken.

2 | would liketo say, though, that | wasreally sorry to seethe

3 reliance on M go away, the shape factor or slope or scale factor,

4 whatever you call it, because that really did reflect the kind of

5 equivalence across compoundsthat you arerelying on for thewhole

6 rationale for the whole process. | understand why you had to do that.
h 7 You had to do that because of the phenomenon of the shoulder. And |
E 8 suppose, also, for the phenomenon for somewhat confusing calling B
E 9 here, this. Refersto B inthe July document, and that'sdifferent from
: 10 B today whichisthelogit of PB if am | understanding it correctly.
g 11 DR. SETZER: That'sright.
a 12 DR. RHOMBERG: Sol understand why you had to abandon M
(T 13 becauseit doesn't work any more. But that'svery pretty seriousthat it
> 14 doesn't work any more. Because that under minesthe wholerationale
E 15 for dose addativity and looking at these things and using any relative
u 16 potency no matter how well-considered and how well done as away of
u 17 adding up doses that are well below theBMD 10 level asways of
q 18 getting up towards some degree towardsthe BMD10 when they're
E 19 acting together. AndI'm not surewhat exactly | would do about that.
m 20 | think I'm sort of with Rory Conolly here and saying, | don't
m 21 know how exactly we could do it differently. But | thinkit's
=
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something that isreally of concernand it hasto be aired the fact that
now that you have dose response curves of different shapes, thevery
method that you're doing all thiscomparative potency in order to be
ableto carry out sort of hasatwist onit andit doesn't really hold any
more. | think you're sort of and doing it anyway and hoping that it
will being close enough.

Inview of that and in view of the seriousness of it, | think it
would bereally beimportant totry to rescue the notion of athe M
factor asaway of looking at relative potency. Perhapsnow doing it
not interms of administered dose, but doingitintermsof somekind
of internal dose. Thetroubleisthat you have some phenomenathat
are probably pharmacokinetic and really are not about the mechanism
of action of action affecting the shapes of your dose response curves
here.

Becauseyou'reonly -- you'redoing everything in terms of
administered doses, you haveto try to capture those effectsin the
doseresponse curveincorrectly and sort of incorrectly ascribing them
tothingsthat arereally about the mechanism of action this point that
you'retryingto get descriptionsof itasyou'retryingto capturein
those dose response curves.

If you could split those things apart and say you got some
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pharmacokinetic thingsthat going on, if we can take care of them
separately and then look at once you get some internal dose measures,
evenif they are empirical and crude, rather than the sophisticated
PBPK ones, maybe you can rescue the common shape of theinhibition
curveissue which would put you on amuch sounder footing and lets
you go ahead with therest of the analysis.

DR. CONOLLY: | wouldliketo say the sameto that other than
| think discussion needsto start.

DR. RHOMBERG: | wouldliketo underscore Dr. Rhomberg's
comments. | share hisconcerns about dose response analysisfor that
standpoint although I'm not as optimistic that M can be rescued, at
least not inthetimeframeyou havetowork with.

On page 1B56 iswhereyou talk about relationships among the
dose response curves and acknowledge that they're not going to be
parallel for some pretty good biological reasons. And | think that's
why we talked about thisin previous SAP meetings. Expecting them
all to have nice parallel dose response curvesisaproblem and not
realistic given the perhapsthe pharmacodynamic and certainly
pharmacokinetic.

Also on that section of the document there's sort of a

discussion. | wasalittle bit concerned because the discussion talks
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1 about, sort of dealswith thisby saying, well, wereally think that

2 addativity is probably areasonable default and assumption for these

3 sort of mixing -- versusthe importance of parallelism and dose

4 response curves. | think you're probably right. | haven't seen

5 compelling evidence that thereisasignificant interaction at which it

6 need to be factored into your risk assessment. So | think you're
h 7 probably correct in assuming no interaction which would apply
E 8 addativity.
E 9 The questionishow you add. Andthe method selected wasthe
: 10 relative toxic potency approach, as Lorenz pointed out, depends upon
g 11 parallelism and dose response curves depending on where that doesn't
a 12 exist. Sothepotency isgoingto bedifferent depending uponwhere
u‘ 13 on the dose response curve you pick to establish that.
> 14 And | was one of thefolksthat sort of argued at the last
E 15 meeting for BMD10 as opposed to some other -- becauseit's at the low
u 16 end of the dose response curve. Andit's probably from apractical
u 17 standpoint about the best that you can do.
q 18 But having said that, of course, we'rereally mostly concerned
E 19 with exposure that are going to be occurring at one 100th of a
m 20 BMD10. Andthat'swheretherelative potency really mattersfor the
m 21 purposes of thiscumulative risk assessment. And | don't know that
=
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you have any way to estimate what that BMD.

But | think it needs, asLorenz says, | think it needsto be dealt
with more candidly in the assessment. And thisisapotential problem
... fundamental assumption that underliesthe approach that we're
using in thiscumulative risk assessment. And you know, we think that
that'saproblem for whatever reason or do some kind of analysis that
really talks about how thiswould effect the...

DR. KENDALL: Dr. Portier.

DR. PORTIER: I'mgoingto different differ with my colleges
onthisissue. Andthen | have another point.

First of all, I'm going to reiterate the fact that the Agency has
done exactly what we asked them to do. | especially liked the
reparameterization to direct the estimate of BMD inthealgorithm. |
thought that was clever and very useful. But for my comment that's
going to comein aminute.

The panel may forget that our discussion regarding the use of
potency wasthe fact that in the previous model the assumption was
not dose addativity; the assumption was being used was potency
addativity. And under the model that was being used, potency
addativity was equivalent to dose addativity.

However, now as Steve has pointed out, we have goneto
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modelsthat potential ahave different shapes. The Agency has, in fact,
stuck with dose addativity by using BMD10. Sothey have kept to
what we asked them to do in terms of clarifying how they're going to
deal with the addativity issues... by dose addativity or something el se.

So | want to make sure that we don't keep rethrashing through
the same argument over and over again. That be clear thistime what
we want to do with that.

And would have appreciated some discussion of signal-to-noise
ratiointhe estimates. It'ssomething weraised in our last discussion
about how to chosethe BMD. Do you choose 10; do you choose 5?
And the argument was that you want to choose something that
constrainsthe variance. Optimal varianceis probably around 50 for
most of these. And so some discussion about how variancerelatesto
mean estimate would have been useful inlooking at the BMDs.

| would have, also, have liked some objective demonstration of
the choice of theBMD. Not justtouseBMD10, but to chose 5, chose
1, chose 10 and then evaluateit and tell me 10 fallswithin therange
95 percent of thetime; 5fallsin therange of the data 65 percent of
the time. Just some observations that would allow meto feel more
comfortable about the choice of 10 as compared to something el se.

Per the question of whether the BM D10 or 5 or whatever that's
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1 chosen for relative potency should be the same one as point of
2 departure, | do agree with that concept in the context of this model;
3 that if we have aoptimal choiceforaV and R for aresponse and you
4 chosethe BMD for that and do relative potency on that, I'mreally
5 happy with that. But what I'm not going to be happy with isthat the
6 margin of exposureisalwaysgoingto bethesameif I'musing 10
h 7 percent, 5 percent, and 1 percent.
E 8 So | think the adjustment is not in terms of what we choose as
E 9 our point of departure because to meit seemslogical to use that as
: 10 point of departure some optimized ought to be cross multiple data sets
g 11 that dealswith the concept of dose addativity. It'sgoingtobeinthe
a 12 margin of exposure that we have to make some adjustments because
m 13 we'reusing inthisanalysis 10 percent and they use some other
> 14 chemical afew yearsdown the road where they use 1 percent because
E 15 we have better data. And | think that'swhere the adjustment factor
(@ ] 16 should be.
u 17 DR.BRIMIJOIN: I'mnot sureif we can pull. | think we should
q 18 try and see if we can reach some consensus on this point because EPA
E 19 wants some specific advisefromus. And asyou say, they reacted to
I.I.I 20 some specific advise. Beforewe're now fixating on somefairly
m 21 obvious problemswith that recommendation.
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So the question | would pose to my fellow panel membersis:
Dowego forward saying that BM D10 isapoint of departure and
elements of relative potency isfraught with problemsbutis, infact,
the best compromised solution we have at the moment? Do we do as
you seem to be suggesting, and it has some attractive features, is ask
EPA toreevaluate their datasets. Andif they can determine that with
without too great alossin precision, one could go down the scale.

And sowe'retalking about 5 percent or 2 percent or even 1
percent effectsthat everyone would be more comfortable with that as a
point of departureinlieu of the old days of the no adverse effect level.

So | think we should either, if we can reach any kind of
consensus at all, recommend going forward asiswith the possibility of
reevaluation; or recommending that some sign of internal dataor
modeling review be conducted and afurther decision be reached on the
basis of the outcome of that.

We've heard one panel member expressing concern with
10-percent inhibition of brain activity asapossibleissue. And, you
know, | guess | sharethat concern even though I'm well awarethatit's
almost impossible to detect acute effects at abehavioral level or from
any inhibition that's much less than about 30 percent, even take 50

percent. Andyet I'm, also, uncomfortablewiththeideathat this
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1 would be kind of the starting point.
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