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EXECUTI VE SUMVARY

On August 3, 1996, the Food Quality Protection Act of 1996
(FQPA) was signed into law, significantly anmending the Federal
| nsecticide, Fungicide, and Rodenticide Act (FIFRA) and the
Federal Food, Drug, and Cosnetic Act (FFDCA). Anobng ot her
changes, the new | aw provi des hei ghtened protections for infants
and children, directing EPA in setting pesticide tolerances, to
use an additional tenfold margin of safety to protect infants and
children, taking into account the potential for pre- and
postnatal toxicity and the conpl eteness of the toxicol ogy and
exposure databases. The statute authorizes EPA to replace this
tenfold "FQPA safety factor”™ with a different FQPA factor only if
reliable data denonstrate that the resulting | evel of exposure
woul d be safe for infants and chil dren.

EPA established a Task Force of senior scientists,
know edgeable in the fields of hazard and exposure assessnment, to
help it identify the types of information that woul d be
appropriate for evaluating the safety of pesticides for infants
and children. The Task Force included representatives fromthe
Agency’s O fice of Prevention, Pesticides and Toxi c Substances;
O fice of Research and Devel opnent; O fice of Children’s Health
Protection; Ofice of Water; and O fice of Solid Waste and
Enmer gency Response. The Task Force made many usef ul
recommendat i ons considered by the O fice of Pesticide Prograns
during the devel opnment of this guidance. Coments fromthe
public and fromthe FIFRA Scientific Advisory Panel also
contributed to this docunent.

Thi s docunent describes how the Ofice of Pesticide Prograns
(OPP) determ nes the appropriate FQPA safety factor(s) when
devel opi ng aggregate ri sk assessnents and regul atory deci sions
for single active and "other"” (i.e., inert) ingredients of
pestici de products. The guidance is specifically addressed to
OPP risk assessors but also serves as an inportant source of
information for the public and the regulated conmunity. This
gui dance explains the |l egal framework for the FQPA safety factor
and key interpretations of statutory terns (See Appendi x) and
descri bes how t he FQPA safety factor provision both formalizes
and expands OPP s past practice of applying uncertainty factors
to account for deficiencies in the toxicol ogical database.
Because this guidance only addresses the statutory provisions of
FQPA, it does not apply to any of the Agency’s other regul atory
progranms or risk assessnment processes which are carried out under
different statutory authorities. As explained below, this
gui dance expl ains how OPP intends to "take into
account...potential pre- and post-natal toxicity and conpl et eness
of the data with respect to exposure and toxicity to infants and
children" as directed by FFDCA section 408(b)(2)(O(i).






A primary consideration in inplenmentation of the FQPA safety
factor provision is assessing the degree of concern regarding the
potential for pre- and postnatal effects. |In many cases,
concerns regarding pre- and postnatal toxicity can be addressed
by cal culating a reference dose (RFD) or margin of exposure (MOE)
fromthe pre- or postnatal endpoints in the offspring and when
traditional uncertainty factors are applied to account for
deficiencies in the toxicity data. In sone instances, however,
data may raise uncertainties or a high concern for infants or
chil dren whi ch cannot be addressed in the derivation of an RfD or
MOE. OPP intends to analyze the degree of concern and to assess
the weight of all relevant evidence for each case. This involves
exam ning the | evel of concern for sensitivity/susceptibility and
assessing whether traditional uncertainty factors already
incorporated into the risk assessnent are adequate to protect the
safety of infants and children, as well as the adequacy of the
exposure assessnent.

The gui dance al so expl ai ns how data deficiency uncertainty
factors will be used to address the FQPA safety factor
provi sion’s expressed concern as to the "conpl eteness of the data
with respect to... toxicity to infants and children...." The
FQPA safety factor provision regarding the conpl eteness of the
toxicity database is simlar to the traditional data deficiency
uncertainty factors used by the Agency to address i nadequate or
i nconpl ete data. Thus, when deriving RfDs and eval uating the
protection provided by FQPA safety factors, OPP intends to
consi der current Agency practice regarding data deficiency
uncertainty factors.

Anot her inportant consideration for the FQPA safety factor
is the conpl eteness of the exposure database. Wenever
appropriate data are avail able, OPP estimates exposure using
reliable enpirical data on specific pesticides. In other cases,
exposure estimates may be based on nodel s and assunptions (which
in thensel ves are based on other reliable enpirical data). This
docunent explains how, in the absence of case specific exposure
data, OPP will evaluate the safety of the exposure estimate as to
infants and children and correspondi ngly, the appropriate FQPA
safety factor.

Finally, the decision to retain the default 10X FQPA safety
factor or to assign a different FQPA safety factor is inforned by
t he concl usions presented in the risk characterization and is not
determ ned as part of the RfD process. This guidance docunent
descri bes the integrated approach used when maeki ng FQPA safety
factor decisions. This is a "weight-of-evidence" approach in
which all of the data, concerning both hazard and exposure, are
consi dered together for the pesticide under evaluation. The FQPA
safety factor determ nation includes an eval uation of the |evel
of confidence in the hazard and exposure assessnents and an
explicit judgenment of whether there are any residual
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uncertainties identified in the risk characterization. It is at
this integration stage that OPP determ nes how t he conpl et eness
of the toxicology and exposure databases and the potential for

pre- and postnatal toxicity were handled in the risk assessnent.
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DETERM NATI ON OF THE APPROPRI ATE FQPA SAFETY FACTOR(S)
| N TOLERANCE ASSESSMENT

| . | nt roducti on

On August 3, 1996, The Food Quality Protection Act (FQPA)
was signed into law. FQPA significantly anended the Federal
| nsecticide, Fungicide, and Rodenticide Act (FIFRA) and the
Federal Food, Drug, and Cosnetic Act (FFDCA). Anong ot her
changes, FQPA established a stringent health-based standard ("a
reasonabl e certainty of no harnm) for pesticide residues in food
to assure protection fromunacceptabl e pesticide exposures. The
new | aw specifically directed EPA in its regulatory programfor
setting pesticide tolerances, to use an additional tenfold margin
of safety in assessing the risks to infants and children to take
into account the potential for pre- and postnatal toxicity and
the conpl eteness of the toxicology and exposure databases. The
statute authorized EPA to replace this additional default 10X
factor wwth a different factor only if, based on reliable data,
the resulting margin would be safe for infants and children
[ Section 408(b)(2)(C]. The Ofice of Pesticide Prograns (OPP)
interprets this statutory provision as establishing a presunption
in favor of applying an additional 10X safety factor. The Agency
can depart fromthe presunption or default 10X approach when
reliable evidence shows that a different safety factor is
protective of infants and children. (See the Appendix for a
conpl ete explanation of the legal framework for the FQPA safety
factor and key interpretations of statutory terns.)

This docunent refers to the section of the statute
establishing the additional safety factor for the protection of
infants and children as the FQPA safety factor provision.
Further, this docunent describes both types of safety factors in
the FQPA safety factor provision the default additional 10X
safety factor and the "different" safety factor to be applied
i nstead of the default value when reliable data show such
different safety factor to be safe as FQPA safety factors. For
the sake of clarity, OPP will refer to the statutory default 10X
value as the "default"™ or "presunptive" 10X FQPA safety factor



The purpose of this guidance docunent is to describe the
policies OPP intends to apply in making determ nations regarding
the FQPA safety factor when devel opi ng aggregate ri sk assessnents
and regul atory decisions for single active and "other" (i.e.,
inert) ingredients of pesticide products. OPP has prepared a
separ ate paper, "Consideration of the FQPA Safety Factor and
O her Uncertainty Factors in Cumul ati ve Ri sk Assessnent of
Chem cal s Sharing a Conmon Mechani smof Toxicity," that presents
t he general approach attendant to maki ng determ nations regarding
the traditional uncertainty factors and the FQPA safety factor
for cunul ati ve assessnents (USEPA 2002). Because this guidance
only addresses the statutory provisions of FQPA it does not
apply to any of the Agency's other regulatory progranms or risk
assessnment processes that are carried out under different
statutory authorities.

Thi s gui dance docunment has been witten in |ight of review
and coment offered by: the public during the public comrent
period of July to Cctober, 1999; the FIFRA Scientific Advisory
Panel (SAP) on several earlier versions over the |ast four years;
ot her external parties offered in the context of these SAP
neetings (USEPA 1999)); and, considering the draft reports of the
Toxi col ogy and Exposure Wirking G oups of the Agency 10X Task
Force (see USEPA 1999c and 1999d). The Agency 10X Task Force was
established in March 1998 to assist in addressing the general
consi derations regarding the use of the tenfold margin of safety
for infants and children provided for in the FQPA. The Task
Force formed a Toxi col ogy Wrking G oup and an Exposure Wrking
Group. Working Goup nenbers included representatives fromEPA s
O fices of Prevention, Pesticides and Toxi c Substances; Research
and Devel opnment; Solid Waste and Energency Response; Water; and
Children’s Health Protection, as well as other Agency offices
with an interest in the issue. A representative fromthe U S.
Department of Agriculture participated in the Exposure WrKking
G oup.

The Agency announced the availability of an earlier draft of
this docunent (USEPA 1999a) and invited the public to conmment in
accordance with the processes suggested by the Tol erance
Reassessnment Advisory Conmittee. The docunent al so was di scussed
at the May 1999 neeting of the FIFRA SAP. The gui dance docunent
has been revised, as appropriate, taking these coments into
consideration. Furthernore, this guidance enbodi es the 1996 EPA
Adm nistrator’s Directive (USEPA 1996a) and Executive O der
13045: "Protection of Children from Environnental Health Risks
and Safety Ri sks" (EO 1997) to identify and assess environnenta
health risks that may disproportionately affect children. It is
al so noted that the draft Standard Operating Procedures (USEPA
1999b), which were al so presented at the May 1999 neeting of the
FI FRA SAP, will be revised to reflect this current guidance
docunent .






Thi s gui dance docunent provides OPP' s current thinking on
application of the provision in FFDCA section 408(b)(2) (0O,
regarding an additional safety factor for the protection of
infants and children. As such, it is intended to provide
gui dance to OPP risk assessors to facilitate consistent
i npl ementation by OPP of the children’s safety factor provision
and to increase understanding of OPP actions by regul ated

entities and the public. Inportantly, this guidance docunent is
a policy statenent and not a legislative rule and thus is not
bi ndi ng on OPP or on outside parties. It does not predeterm ne

any pesticide-specific decision regarding the children’s safety
factor. OPP remains free to take actions that vary fromthe

gui dance provided in the docunent. For exanple, OPP may deviate
fromthe docunent based on devel opnents in science or risk
assessnent net hodol ogi es or changes in policy approach. Any such
action woul d be acconpani ed by an explanation for OPP s deci sion.
Simlarly, the regulated community and the public retain the
right to object both to the manner in which the gui dance docunent
is applied to specific pesticides as well as to the policy

consi derations underlying the gui dance docunent. Such objections
could address any factual, scientific, policy, or |egal
conclusions or interpretations in the guidance docunent. |If such
obj ections are persuasive, OPP will be guided by themin the
specific decision at hand and al so nodify the policy, as

appropri ate.

To facilitate consistent decision-nmaking, OPP staff should
consi der this guidance docunent in all actions involving the
additional children’s safety factor. OPP staff are cautioned,
however, that, because this docunent is a guidance policy and not
a binding rule, they nmust consider the nerit of all contentions
fromoutside parties regarding application of the children’s
safety factor to specific pesticides. Should staff believe, for
what ever reason, that action at variance fromthis guidance
docunent shoul d be taken, that recomendati on should be flagged
so that it can receive the full consideration of OPP deci sion-
makers.



1. The Overall Approach to The FQPA Safety Fact or
A.  The Agency Process for Establishing a Reference Dose

Bef ore any deci sions are made on the appropriate FQPA safety
factor applied to ensure the safety of infants and children from
the use of a particular pesticide, all of the relevant submtted
data for the pesticide should be assenbl ed and revi ewed by Agency
scientists. The toxicology database is evaluated to identify
potential adverse effects, to determ ne the adequacy of the
avai l abl e data to characterize potential human risks, and to
anal yze the rel ati onshi p between dose and response, that is, the
| evel s at which the chem cal causes adverse effects in test
animals. The assessnment of the potential for adverse health
effects in infants and children is part of the overall hazard and
dose-response assessnment for a chemcal. Available data
pertinent to children’s health risks are evaluated along with
data on adults and the NOAEL (no-observed-adverse-effect-Ievel)
or benchmark dose (BMD) for the nobst sensitive critical effect(s)
based on consideration of all health effects. By doing this,
protection of the health of children will be considered al ong
with that of other sensitive populations. |In nbost cases, it is
appropriate to evaluate the potential hazard to children
separately fromthe assessnent for the general popul ation or
ot her popul ati on subgroups.

The dose-response assessnment involves identifying a NOAEL
(or a LOAEL if a NOAEL is not available) or calculating a BVD for
the sensitive critical effect (EPA 2000b). The NOAEL or BMD can
be used in two ways in risk assessnment: First, it can be divided
by uncertainty factors and a nodifying factor (MF) to account for
various uncertainties in the data to derive the reference dose or
RfFD. The RFD is defined as an estinate (wWith uncertainty
spanni ng perhaps an order of magnitude) of a daily oral exposure
to the human popul ation (including sensitive subgroups) that is
likely to be without an appreciable risk of deleterious effects
during a lifetime. It can be derived froma NOAEL, LOAEL
(1 owest - observed- adverse-affect level), or BMD, with uncertainty
factors generally applied to reflect limtations of the data
used. Separate RfDs may be established for different durations
of exposure (e.g., acute or internediate). Second, the NOAEL (or
BVMD) can be divided by the estimted hunman exposure to derive a
mar gi n of exposure (MOE) that can be used to determ ne whet her
exi sting or proposed controls on exposure of humans neet the
"reasonabl e certainty of no harn standard.



EPA has been deriving chronic RiDs for oral
usi ng a consensus approach devel oped by the
Agency’s first Rf D Workgroup.
Dourson and Stara (1983),
and ot her publications and in a separate file on

nearly twenty years,

described in, for exanple,
Dour son (1988),

exposures for

The Agency’s original approach is

Bar nes and

the Agency’s Integrated Ri sk Information System (IR S) database

websi te (USEPA 2001a).

EPA' s | ongst andi ng
Rf D Process identifies
five uncertainty factors
and one nodifying factor
(soneti nes described as
safety factors) that may
be applied to the NOAEL or
BVD' to derive an RfD;?
these factors are listed
in Figure 1. Although the
default value for each of
these factors is 10X, the
exact val ue of the
uncertainty factor chosen
wi |l depend on the quality
of the studies avail abl e,
the extent of the
dat abase, and scientific
j udgment. For exanpl e,
based on the wei ght- of -

The Agency has acknow edged that the historica
NQAEL and cal culating RfDs and RfFCs has limitations.

Figure 1. Traditional

Factors

Uncertainty

I nterspecies uncertainty factor (UF,)
which is intended to account for the
uncertainty involved in extrapol ating
fromanimal data to humans.

I ntraspecies uncertainty factor(UF)
which is intended to account for the
potential variation in sensitivity
anong the nenbers of the human
popul ation, including children

Uncertainty factor to extrapol ate
from subchronic to chronic data (UFy),
if deriving a chronic RfD.

Uncertainty factor to extrapol ate
fromthe LOAEL to a (surrogate) NOAEL
(UF), if no appropriate NOAEL can be
identified in the toxicol ogy database.

Dat abase uncertainty factor (UFy)
which is intended to account for the
absence of key data in the database
for a given chem cal

Modi fyi ng factor which may al so be
appl i ed when scientific uncertainties
in the study chosen for derivation of
the RfD exi st or when other aspects of
t he dat abase are not explicitly
addressed by one or nore of the five
uncertainty factors (e.gqg.
statistically mninmal group sanple

si ze or poor exposure dose

approach to defining a
In response, EPA has

devel oped draft gui dance on an alternative nethod the BMD Approach (USEPA

2000b) .

wi th the background response.
nodel

The BMD is defined as the statistical
dose (BMDL) producing a predeterm ned | evel
A BMD is derived by fitting a mathemati cal
to the dose-response data

| ower confidence limt on the
of change in response conpared

The Agency is still gaining experience with

BMD anal yses and has not yet formally finalized standard operating procedures.

It is proposed Agency guidance to use the BVMDL for single chemca

assessment.

*Gui dance for calcul ating reference concentrations (RfCs) for risk
associ ated with inhal ati on exposure can be found in USEPA 1994.
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evi dence®, often a value of 3X is used to address database
deficiencies for pesticides, given the |arge anount of data
typically available. Agency policy is that risk assessors should
not derive an REDif five or nore uncertainty/nodifying factors
woul d be judged necessary; the uncertainty would sinply be too
great in such situations to derive a quantitative value. EPA has
convened a technical panel of the Agency’'s senior scientists,
called the RfD Technical Panel, to evaluate the current RfD and
Rf C process, in particular, with respect to how well children and
other potentially sensitive subpopul ations are protected. This
panel produced a draft report in August 2001 entitled, "ReV|em10f
the Reference Dose And Reference Concentration Processes"®

Several recommendations were made in this report concernlng t he
Rf D process including the use of the nodifying factor. The RfD
Techni cal Panel considers the purpose of the nodifying factor to
be sufficiently subsunmed in the general database UF and
recommends the discontinuation in the use of the M. The
approach to using chem cal -specific data for toxicokinetic and

t oxi codynam ¢ conponents of UFs has been discussed in the
reference concentration nmethodol ogy for estimating inhalation
risk (EPA 1994). The Techni cal Panel encourages the Agency to
develop its own guidance for chem cal -specific adjustnent factors
(CSAFs) based on sone of the avail abl e nmet hodol ogies (e.g.,

I nt ernati onal Programe on Chem cal Safety)

B. The Rel ationship Between FQPA Safety Factors and
Traditional Uncertainty Factors

OPP interprets the FQPA safety factor provision as dictating
that the FQPA safety factor is to be applied in addition to the
two baseline uncertainty factors that account for: (1) potential
differences in sensitivity and variability anong humans, i.e.,
the "intraspeci es" uncertainty factor (UF); and (2) potentlal
differences in sensitivity between experinental ani mal s and
humans, if animal data have been used as the basis for deriving
the hazard values, i.e., the "interspecies" uncertainty factor
(UF). Further, as explained below, OPP believes that the FQPA

%A wei ght - of - evi dence eval uation requires a critical analysis of the
entire body of available data for consistency and biol ogical plausibility.
Potentially relevant studies should be judged for quality, and studies of high
quality given much nmore wei ght than those of |lower quality. Where both
epi dem ol ogi cal and experinental data are available, simlarity of effects

bet ween hunmans and aninmals is given nore weight. |If the nechani smor node of
action is well characterized, this information is used in the interpretation
of observed effects in either human or animal studies. "Wight-of-evidence"

is not to be interpreted as sinply tallying the nunber of positive and
negative studies.

“The August 2001 draft report, Review of the Reference Dose And

Ref erence Concentration Processes (USEPA 2001d), devel oped by the Agency’s RfD
technical panel is in the process of being finalized.
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safety factor both incorporates prior Agency practice on
additional safety factors and expands such prior practice as
well. (See Appendix for further details.) Any reference in this
docunent to an "additional" FQPA safety factor is sinply neant to
convey that the FQPA factor is in addition the intra- and

i nterspecies uncertainty factors. Generally, this docunent does
not repeat the term"additional™ throughout on the assunption
that the reader will understand that FQPA safety factors are
additional to the standard, baseline uncertainty factors for
intra- and interspecies.

One of the statutory reasons for the presunptive FQPA safety
factor is to account for data deficiencies that raise concern for
infants and children. 1In the past, OPP has followed the Agency’s
ri sk assessnent policies and practices and has applied additional
factors to account for toxicological data deficiencies even prior
to the passage of FQPA. Both the observed adverse effects shown
in studies and the conpl eteness of the toxicol ogy database have
been consi dered when determ ning the appropriate conposite
uncertainty factor needed to calculate the RID. Considering
this, it is OPPs view that FQPA codifies, to a |large extent, the
Agency’s pre-FQPA use of uncertainty factors in addition to the
standard inter- and intraspecies factors. It should be noted
that the traditional Agency RfD process has evol ved since passage
of the FQPA to include nore conscious focus on whether the RfID is
protective of infants and children. This has closed the gap
between the traditional RfD process with its use of uncertainty
factors to address data deficiencies and the approach enbodied in
t he FQPA safety factor provision.

In addition, by specifically including a reference to
potential pre- and postnatal toxicity as one of the factors
justifying an additional 10X factor for pesticides, Congress
effectively expanded OPP's pre-FQPA practice concerning the role
t hat substantive study results play in safety factor
determ nations by placing increased enphasis on potential pre-
and postnatal toxicity. Another expansion of pre-FQPA practice
was affected by Congressional reference to the conpl et eness of
t he exposure database which places new enphasis on the need to
ensure that exposure assessnents are based upon conpl ete
information relevant to infants and children so that risks are
not underesti mat ed.

11



C. OPP's Ceneral Approach to FQPA Safety Factor Decisions

Under the FQPA safety factor provision, EPA nust apply the
default 10X safety factor unless EPA concl udes, based on reliable
data, that a different safety factor would protect the safety of
infants and children. Risk assessors, therefore, should presune
that the default 10X safety factor applies and should only
recommend a different factor, based on an individualized
assessnment, when reliable data show that such a different factor
is safe for infants and children. Nonethel ess, OPP believes that
it iscritical to the protection of infants and children that it
does not rely on a default value or presunption in making
deci si ons under Section 408 where reliable data are avail abl e
t hat support an individualized determ nation (Refer to Appendi Xx).

| nconpl et e toxi col ogy dat abases are not equally inconplete.
Even with a conpl ete toxicol ogy database, all pre- or postnatal
toxicities are not of equal concern. Consider these sinple
exanpl es:

A pesticide with weaknesses in its toxicol ogy and/or
exposur e databases but in which the existing data are
adequate to assess potential pre- or postnatal toxicity
and i ndicate no concern;

A pesticide with a conpl ete dat abase that denonstrates
that it does result in pre- or postnatal toxicity; and

A pesticide with an inconpl ete database that,
nonet hel ess, shows the potential for pre- and postnatal
toxicity.

If the 10X factor is applied as a default in all of these

ci rcunst ances, each of these pesticides would get exactly the
same treatnent, which could result in underprotecting in one case
but not in another.

For these reasons, rather than relying on the 10X default
val ue OPP mekes specific case-by-case determ nations as to the
need and the size of the additional factor if reliable data
permt. Determ nation of the magnitude of the overall safety
factor or margin of safety involves evaluating the conpl et eness
of the toxicology and exposure databases and the potential for
pre- or postnatal toxicity. |Individualized assessnents may
result in the use of additional factors greater or |ess than, or
equal to 10X, or no additional factor at all.
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G ven the extensive anobunt of data avail able, OPP believes
that in nost instances there will be sufficient reliable data to
conduct an individualized assessnent of what additional FQPA
safety factor is necessary to assure the safety of infants and
children taking into account potential pre- and postnat al
toxicity and the conpl eteness of the toxicity and exposure
dat abases. Accordingly, this guidance docunent focuses primrily
on the considerations relevant to determning a safety factor
"different” fromthe default 10X that protects the safety of
infants and children. Discussions in this docunent of the
appropri at eness, adequacy, need for, or size of an additional
safety factor are prem sed on the fact that reliable data exist
for choosing a "different" factor than the 10X default val ue.

D. Safety Factor Decisions Under FQPA versus Uncertainty
Factor Decisions in Agency RfD Determ nations

From an Agency-w de perspective, it is very inportant to
di stingui sh those factors introduced as a result of FQPA from
traditional uncertainty factor practice. OPP risk assessnents
are frequently relied upon by other offices within EPA, such
ot her offices are not governed by Section 408 of FFDCA. Thus,
for OPP risk assessnents to be usable by other portions of the
Agency, it is critical that OPP define, if possible, which
aspects of a safety factor are unique to FQPA and which foll ow
the traditional Agency RfD process. At the sanme tine, it is
important to recognize that the FQPA safety factor, as defined in
FQPA, does not stand wholly apart fromtraditional agency
practice but rather incorporates that practice as a part of the
safety factor. Thus, there is a |large degree of overlap between
the FQPA safety factor and traditional agency practice as to the
use of uncertainty factors to account for inconplete
characterization of a chemcal’'s toxicity.

A breakdown between the traditional and uni que aspects of
the FQPA safety factor is relatively straightforward when OPP has
made an individualized determ nation of a "different” FQPA safety
factor. Termnology to aid in distinguishing these traditional
and uni que aspects in "different"” FQPA safety factors is set
forth below. In those instances, however, where the additi onal
10X FQPA safety factor is retained because the presunption in
favor of applying an additional 10X is not overcone,
differentiating the traditional and uni que aspects of the FQPA
safety factor may be quite difficult. Accordingly, if OPP
retains the default FQPA safety factor, other parts of the Agency
are advised to conduct an independent RfD anal ysis.

To capture both the traditional aspects as well as the
uni queness of the FQPA safety factor, EPA has chosen to use the
following term nology to describe the two conponents of the FQPA
safety factor:

13



Traditional uncertainty factors which are those used
prior to FQPA passage to account for database
deficiencies and are now codified by the FQPA;, and

Speci al FQPA safety factors which are those used to
apply to the aspect of a "different” FQPA factor that
is unique to FQPA and which are introduced primarily as
a result of FQPA.

Any given FQPA safety factor may be conprised of these two
conponents. By adopting this term nol ogy EPA hopes that its
safety factor determnations will be transparent. O her
i mportant term nology to renenber includes: (1) "Presunptive" or
"default" FQPA factor refers to the FQPA additional 10X safety
factor mandated by the statute unless it is decided that there
are reliable data to choose a different factor; and (2)
"additional " FQPA factor is used to nean that all FQPA factors
(including traditional uncertainty and special FQPA factors) are
in addition to the inter- and intraspecies uncertainty factors.

As Figure 2 illustrates, the "traditional uncertainty
factors" are those used (as appropriate) in the derivation of the
RfD for a particular pesticide (Refer to Figure 1 for a
description of the factors). Wthin the traditional uncertainty
factor category, there are several factors that are generally
used to account for deficiencies in the toxicity database (see
Section I11), building on existing Agency practice regarding the
application of a traditional database uncertainty factor.

Figure 2. Traditional Uncertainty Factors That Can Be Used
in RfD Derivation
K
. . Incomplete
D Intraspecies HO/EE Subchromc to Complete Modifying
Factor Factor (UF,) MO/ 2 D EELE Database Factor (MF)
DB
Figure 3 illustrates the relationship between the RfD and

t he Popul ati on Adjusted Dose (PAD) for a particul ar pesticide.
The PAD is sinply the RfD divided by any special FQPA safety
factor(s) enployed for the protection of infants and chil dren.
OPP considers the special FQPA factor to be an expansi on of
traditional Agency RfD practice. Special FQPA safety factors are
i ntended to account for:
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Resi dual concerns for susceptibility given the
avai |l abl e evidence on pre- and postnatal toxicity (see
Section IV); and/or

Resi dual concerns or uncertainties in the exposure
assessnent (see Section V).

It should be noted that in the evaluation of pre- and postnatal
toxicity, the risk assessor shoul d make case-by-case deci sions
using criteria for judging the potential and degree of concern of
a particular pesticide to produce pre- and postnatal effects
(described in Section IV, also see USEPA 1999c). While sone of
the concerns regarding pre- and postnatal toxicity may be
addressed when an RFD or MXE is based on the pre- or postnatal
endpoints in the offspring, this may not be adequate when faced
wi th data that suggest a high degree of concern. To the extent
that these greater concerns regarding pre- and postnatal toxicity
cannot be addressed in the derivation of an RFD or MOE, the

resi dual concerns or uncertainties may be addressed by the use of
a special FQPA safety factor in the final stage of the risk
assessnent process.

Figure 3 also is conbined with Figure 2 to show t he
rel ati onship between the traditional uncertainty factors which
were used prior to FQPA passage to account for database
deficiencies (and are now codified by FQPA) and the special FQPA
safety factor concerns which were introduced primarily as a
result of the FQPA.
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Fi gure 3.
Cal cul ati on

Rel ati onshi p between RfD Derivation and the PAD

Population Adjusted Dose

Reference Dose

Intraspecies
Factor
(UFy)

Interspecies
Factor (UF,)

LOAEL to
NOAEL
(UF)

Subchronic
to Chronic

(UFg)

Incomplete
to Complete
Database

(UFpg)

Modifying
Factor (MF)

Special
FQPA
Concerns

LAreas of overlap with traditional uncertainty

factors that deal with data problems

Special FQPA Safety Factor Concerns:

*Residual concerns with respect to exposure data
*Residual concern for pre- and postnatal toxicity
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E. Stages in the FQPA Safety Factor Decision-Mking Process

Avai | abl e data pertinent to children’s health risks are
eval uated for a particular pesticide at three different stages in
the OPP risk assessnent process. Decisions regarding the FQPA
safety factor are infornmed by the conclusions presented in the
ri sk characterization

Hazard and Dose- Response Assessnent. During this stage
of the OPP risk assessnment process, the toxicology data
are consi dered, hazards identified, and appropriate
endpoints are selected for estimating risk associ ated
wi th various exposure scenarios (dietary and

nondi etary). Toxicity data gaps are identified and the
significance of the data deficiency is evaluated. The
RfD is calculated taking into account all the data and
any uncertainties in the database. A degree of concern
anal ysis is also conducted for any pre- or postnatal
toxicity identified in the available data to informthe
ri sk characterization regardi ng decisions on the
speci al FQPA safety factor.
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Exposure Assessnent. During this stage, decisions are
made regardi ng deficiencies in the exposure databases

(food, water, and residential) and/or in the

nmet hodol ogi es used to estimate each exposure scenario

and the extent to which these can be accounted for in

t he assessnent.

Ri sk Characterization. It is at this stage of the OPP
ri sk assessnent process that the data on toxicity and
exposure are integrated and a decision is nmade whet her
there are residual concerns regardi ng the adequacy of
the risk assessnent (including both the hazard and
exposure assessments) and, based on the wei ght of al
evi dence, whether the concerns related to the
presunptive FQPA 10X safety factor have been accounted
for. |If OPP finds that reliable evidence support a
different factor a decision about the size of that
factor is also be made at this stage.

It is inmportant that, at each stage of the OPP risk
assessment process, the risk assessors clearly docunent the
deci sions and reasons for choosing to use a particul ar
uncertainty, nodifying, or safety factor and the | evel of
confidence in the resulting assessnent. Once deci sions regarding
whet her reliable data exist to set a different FQPA safety factor
(and, if appropriate the magnitude of any such factor) are made,
the final decision on the FQPA safety factor is based on the
integration of results fromthe hazard and exposure assessnents
considering: the nature and | evel of confidence in these
assessnments; the degree of concern for potential toxicity to the
fetus, infants, and children; and any residual uncertainties that
are not otherw se taken into account.

F. The Popul ation Adj usted Dose

As seen in the previous section (Figure 3), the PADis a
nodi fication of the RFD used by OPP to accommbdat e any speci al
FQPA safety factor applied to address the potential for pre- and
postnatal toxicity and the conpl et eness of the exposure
dat abases. The PAD is equal to the established RfD divided by
any speci al FQPA safety factor (see Section VI.B). Wen no
speci al FQPA safety factor is retained (i.e., 1X), the RfDis

identical to the PAD. In situations where EPA decides to retain
the default FQPA 10X safety factor, the value resulting would be
called a PAD. It should also be noted that because separate FQPA

safety factor decisions may be necessary for different popul ation
subgroups and di fferent durations of exposure, the cal cul ated PAD
may be scenari o-specific.
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[11. Toxicity Considerations Related to Data
Conpl et eness and the Assessnent of Risk to Infants
and Children

This section describes the general approaches used in a
wei ght - of - evi dence eval uation of the "conpl eteness of data with
respect to...the toxicity to infants and children" that should be
consi dered when eval uating whether reliable data are available to
support a FQPA safety factor different fromthe default 10X FQPA
safety factor and what |evel of "different" FQPA safety factor
woul d be safe for infants and children.

An inportant aspect of hazard assessnent and
characterization is to determ ne whether there is sufficient
information to eval uate potential adverse effects in humans posed
by a given chemcal. Wen toxicology information is deficient,
due to the absence of needed data or the limtations of existing
data, and potential risks cannot be characterized with
confidence, the Agency has traditionally used one or nore
uncertainty factors to insure that risk assessnents are
protective of human health. These uncertainty factors are
intended to account for the potential for deriving an
underprotective REFDRFC as a result of an inconplete
characterization of the chemcal’s toxicity. Exanples of such
uncertainty factors include: a factor to account for estimating
a NOAEL froma LOAEL (UF), a factor for estimating chronic
effects froma subchronic study (UFy), and a factor to further
reduce the RfD because of mssing toxicity data that nmay show
effects at |ower doses (UFy). An uncertainty factor used to
account for the absence of toxicology data has traditionally been
referred to as the database uncertainty factor (UFy). In this
docunent, OPP refers to all of the toxicology data-rel ated
uncertainty factors as "data deficiency uncertainty factors”
(i.e., Urg, UF, UF, See Figure 1).

As expl ai ned above, the FQPA safety factor incorporates
EPA's traditional practice regarding use of factors (i.e., UF,
UF, UF,) to address uncertainties in the toxicol ogy database.
Accordingly, the Agency’'s traditional practice regarding
uncertainty factors is an inportant reference point for assessing
what |evel of safety factor is needed to protect infants and
children when there is insufficient or inadequate toxicity data.
This prior Agency practice, however, nust be viewed in |light of
the mandates of the FQPA. The Agency’ s pre-1996 practice
regardi ng use of the database uncertainty factor (UFy) tended to
focus on a sonmewhat narrow group of studies. Gven FQPA s
enphasis on the protection of infants and children, the risk
assessor should use, in decisions involving the FQPA safety
standard, the database uncertainty factor to address data
deficiencies bearing on risks to sensitive subpopul ati ons,
including infants and children. 1In this way, the risk assessor
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will insure that use of a database uncertainty factor wll
address FQPA concerns with regard to the conpl eteness of the
dat abase.
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The broad use of the database uncertainty factor under FQPA
to respond to potentially rel evant database deficiencies is
characteristic of how general Agency practice concerning the
dat abase uncertainty factor in other contexts has evol ved since
t he passage of FQPA. The Agency RfD/Rf C Techni cal Panel recently
eval uated the existing nethodol ogies for the derivation of a
chronic RfD or RFC and al so proposed principles to guide the
Agency in developing RIDs and RFCs for |ess-than-lifetine
durations of exposure (e.g., acute, short-termand | onger-term
(EPA 2001b). The RfD/RfC Technical Panel noted in its draft
report that (USEPA 2001d):

[t] he Technical Panel agrees with the Toxicol ogy Wirking G oup of the 10X
Task Force (USEPA 1999c) that an additional default child-specific factor
beyond the interspecies, intraspecies, and database deficiency uncertainty
factors is not necessary, if appropriate care has been taken in accounting
for all deficiencies and uncertainties in the database using the currently
avail abl e uncertainty/variability factors. [enphasis added]

Moreover, it is clear fromrecent assessnents that the Agency is
| ooki ng beyond the standard datasets traditionally used to derive
hi gh confidence RiDs/RfiDs in evaluating children’s health risks
and risks to other sensitive subpopul ati ons.

The commonalities in the Agency’s existing practice
regardi ng the database uncertainty factor and OPP's use of the
factor to address FQPA concerns will help insure consistency in
Agency risk assessnments. Specifically, it should insure that the
Rf Ds produced by OPP and ot her EPA program offices should usually
be the sane for the sanme chem cal

Descri bed bel ow i s gui dance on the eval uation of the
"conpl eteness of the toxicol ogy database"” regardi ng potenti al
health risks to children and the approach to eval uate the need
for an uncertainty factor to address gaps or inadequacies in the
avai l abl e toxicity database. Particular attention is focused on
t he need for the database uncertainty factor (i.e., the
uncertainty factor pertaining to mssing data that doesn’t all ow
conpl ete characterization of toxicity). The guidance outlined in
this section draws on both the recomendati ons of the Agency's
10X Task Force Toxicol ogy Working Group April 1999 draft report
"Toxi col ogy Data Requirenments For Assessing Risks of Pesticide
Exposure to Children’s Health" (USEPA 1999c), as well as the
recent recomnmendations of the Agency’s R sk Assessnent Forum
(RAF) RfFD/ Rf C Techni cal Panel August 2001 draft report (USEPA
2001d). The purpose of the RID RfC Technical Panel was to:
eval uate the current RID)RFC process, in particular, with respect
to how well children and other potentially sensitive
subpopul ations are protected; consider new scientific issues that
have becone inportant and of greater concern in risk assessnent;
and rai se issues that should be explored or devel oped further for
application in the RfD/Rf C process.
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A.  "Conpl eteness of the Toxicol ogy Dat abase" For Assessing
Ri sk of Pesticide Exposure to Children’s Health

EPA has regul ated pesticides for over thirty years and
t hroughout this tinme, the Agency has attenpted to tailor its data
requi renents for assessing the potential risks of particular
pesticides to the characteristics and use patterns of the
i ndi vi dual pesticide. Although OPP determ nes the data required
for a specific pesticide product on a case-by-case basis, the
starting point for all pesticide products is EPA s toxicol ogy
data requirenents described in 40 CFR Part 158 (avail able at:
http://ww. access. gpo.gov/nara/cfr/index.htm . The regulations
specify the types of studies in ten different scientific
di sci pli nes including toxicol ogy, environnental fate, and residue
chem stry, anong others required to support the registration (or
reregi stration) of a conventional pesticide product. In
addition, the regulations reference appropriate "test guidelines”
that contain descriptions of the nethodol ogy that sponsors shoul d
use to conduct the required studies (available at:
http://ww. epa. gov/ OPPTS Harnoni zed/). Additionally, the
regul ati ons make clear that in order to have sufficient
information to assess the hazard potential of a chem cal, OPP may
i npose additional data requirenents or, if conducting a
particul ar study would not be necessary to evaluate the potenti al
risks of a pesticide, OPP nmay wai ve the data requirenent.

OPP typically receives a variety of studies based on
pesticide treatnment of adults, pregnant fenmales, and young
animals. Sone of these studies are routinely required and sone
are conditionally triggered. Routinely required studies for
conventional food use pesticides® include for exanple, subchronic
(90-day) feeding studies in rodent and nonrodent species, chronic
feeding studies in rodent and nonrodent species, carcinogenicity
studies in two rodent species, prenatal devel opnmental toxicity
studies in rodents and nonrodents, and a two-generation
reproduction study in rodents. Current "conditionally triggered"
studi es for exanple, dermal penetration, 21-day dernal
subchroni ¢ dermal, subchronic inhalation, acute and subchronic
neurotoxicity studies in rodents, acute and subchronic del ayed
neurotoxicity in hens, a devel opnental neurotoxicity (DNT) study
in rodents are triggered by sone special characteristic of the
pesticide (e.g., its chemcal class) or by potential use and
exposure patterns (e.g., residential uses) or by the results of

®Qt her classes of food-use pesticides (both actives and inert
ingredients) require fewer toxicity studies. Al though this guidance does not
specifically address how to eval uate the conpl eteness of the toxicity database
for these chemicals, the risk assessor should apply the sane broad principles
descri bed here when nmaki ng deci si ons about the FQPA safety factor for such
pesti ci des.
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routinely required studies. Further, as noted, OPP has the
authority to inpose data requirenents on pesticides beyond those
contained in 40 CFR 158. Therefore, OPP is able to require data
beyond t hose routinely or conditionally required on an individual
pesticide that it determ nes are needed to adequately
characterize the hazard potential of the pesticide, including
potential hazards to infants and children.

Al'l of these studies, whether routinely or conditionally
required or required due to the special characteristics of a
pesticide or group of pesticides, potentially bear on the risks
posed to infants and children. Accordingly, the "conpleteness”
inquiry should be a broad one that takes into account all data
deficiencies. In other words, the risk assessor shoul d consider
the need for traditional uncertainty factors not only when there
are inadequacies or gaps in currently required studies on
pestici des, but also when other inportant data needed to eval uate
potential risks to children are m ssing or are inadequate.

OPP recogni zes the need to inprove and revise its data
requi renents for pesticides. Since the pronulgation of FQPA a
nunber of activities have been ongoing within and outside the
Agency to evaluate the types of testing approaches that woul d
provi de nore efficient and thorough eval uation of potential human
ri sks, including children’s risks. These include: consideration
of the need for new studies as well as the need to nodify
exi sting guideline studies to provide a nore conprehensive
coverage of |ife stages; a nore systematic eval uation of
t oxi coki netics; and a nore focused eval uation of structural and
functional toxicity in the young. For exanple, OPP plans to
publ i sh proposed revisions to its pesticide data requirenents
regul ati on, 40 CFR 158, and expects to ask for comment on a
requi rement for DNT testing, which utilizes information about
each chemcal and its toxicity to develop a rational, science-
based approach to the study design and testing strategy. OPP
further acknow edges that the scientific conmunity is devel opi ng,
or in sone cases already utilizes, other studies for evaluating
t he young which are not required studies and for which there are
no formal, standardized test guidelines. There are ongoing
activities wwthin OPP and the Agency to consider the need for
ot her guidelines or studies inportant to evaluate risk in infants
and children, such as toxicokinetics in fetuses and/ or young
animals, direct dosing of the offspring prior to weaning,
enhanced DNT studi es including specialized testing of sensory
and/ or cognitive function, devel opnental imunotoxicity, and
enhanced eval uations of the potential to induce effects related
to endocrine disruption. These areas represent possible future
revisions to current guidelines or possible devel opnent and
i npl ement ati on of new gui del i nes.

B. Use of an Uncertainty Factor to Address Deficiencies in
the Avail abl e Toxicity Dat abase
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The risk assessor should take into account the Agency’s
practice and policy on the use of traditional uncertainty factors
in considering the significance of any "data gap"” needed for
hazard characterization. Wth regard to data gaps and the
dat abase uncertainty factor, the Agency has traditionally
considered a group of five studies to be the m ninmum for deriving
a "high confidence" chronic RID for dietary exposure (avail able
at: http://ww.epa.gov/iriswebp/iris/index. htm (USEPA 2001a) or
Dourson et al. 1996).° These toxicity studies include: two
chronic oral studies in different species, two prenatal
devel opnental studies in different species, and a nmultigeneration
reproductive toxicity study in rats. The risk assessor should
continue to build on this Agency policy regarding which data are
nost inmportant for a "high confidence" RID for chronic oral
exposure. The absence of any of these studies suggests that the
exi sting data are not sufficient to address and relieve
uncertainties regarding the hazards of the chem cal and woul d
typically give rise to the need for a database uncertainty factor
to protect the safety of infants and chil dren.

In addition to considering any data gaps involving these
five studies, the risk assessor should as is now standard Agency
practice eval uate other data gaps, particularly those that
pertain to evaluating risk to children and other sensitive
subpopul ati ons. Wen data gaps exist, the risk assessor should
consi der the general, overall value of the particular type of
study to the risk assessnent. Information about the potential
adverse effects of a chem cal substance should take into
consideration all relevant data, as well as generally how |ikely
those effects are to be the nost sensitive toxic endpoint on
which the RfD or other hazard value is based. The analysis of
data gaps shoul d evaluate the overall value of the m ssing study
to the risk assessnment process, including characterization of
effects on the young. 1In deciding to apply a database
uncertainty factor to account for m ssing studies, the risk
assessor shoul d eval uate how thorough the testing is with respect
to life stage assessnent, endpoint assessnent, and duration of
exposure. It should be enphasized that studies using adult
animals may hel p informthe judgnent about potential effects in
the young and the need for additional studies. At a mninmm the

®OPP scientists evaluate the acceptability of data froma study based in
part on whether the study was conducted in accordance with the Agency’'s test
gui del i nes and Good Laboratory Practice (G.P) regulations at 40 CFR 160. The
test guidelines and GLP regul ati ons have been designed to provide reliable
data on the hazard potential of agents. Reliability is also evaluated through
use of scientific judgment considering factors such as the quality of the
testing and reporting, the concordance of findings among studies (including
t hose conducted according to Agency gui delines, as well as those found in the
open literature), and the overall confidence in the available data, and
whet her avail able data rai se concerns for toxicities that have not been
adequately characteri zed.
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anal ysi s shoul d consider but need not be limted to:
Toxicity data avail able on the particul ar chem cal
Toxi coki netic and node of action information;

Potential for adverse effects shown by the avail able
dat a;

Type and nunber of m ssing studies; and

Avail able information on the toxicity of structurally-
simlar chem cal s.

If there are data fromthe avail abl e toxicol ogy studies that
rai se suspicions of devel opnental toxicity and signal the need
for other types of testing, e.g., DNT studies, devel opnental
i mmunot oxi city studi es, devel opnental carcinogenesis studies, or
devel opmental endocrine toxicity studies, then the database
uncertainty factor should be considered as a nmeans of taking into
account the absence of these data. Also in determi ning the need
for a database uncertainty factor, the risk assessor should
eval uate how likely the absence of a particular study wll affect
t he point of departure (POD) for the REDRFC (by identifying new
effects or effects at |lower levels) that could significantly
change the outcone of the overall risk assessnent, or alter, in
ot her ways, the registration status of a chem cal.

In determ ning the size of any uncertainty factor, the risk
assessor should consider the quality of the studies avail abl e,
t he extent of the database, and how nuch inpact the m ssing or
i nadequate data may have on determning the toxicity of a
chemcal. Scientific judgnment should be used in determ ning the
appropriate size of the uncertainty factors to apply based on the
t oxi col ogy data set available for the pesticide and based on the
under st andi ng of whether the m ssing or inadequate data on a
pesticide are nore (or less) likely to provide information that
will better characterize the potential toxicity. The relative
wei ght given to the absence of a study or inadequacies in an
exi sting study will, thus, depend on the scientific understanding
of a particular kind of data and the understandi ng of the hazard
potential for the pesticide.
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Thi s gui dance recommends that in assessing the significance
of any inadequacies in the study or the absence of the study, the
ri sk assessor be advised by overall patterns of experience with
the study. The risk assessor shoul d nmake the decision regarding
the size of the database uncertainty factor on a case-by-case
basi s considering which studies are m ssing and how many studies
are mssing. Data deficiencies are often addressed with a 3X
dependi ng on the wei ght-of-evidence, when deriving RfDs.

However, if mssing data are considered to be critical to
under st andi ng the potency of a chem cal and have a good
possibility of revealing an especially sensitive subgroup, the
size of the uncertainty factor likely would be 10X. There may be
situations where a factor greater than 10X is justified based on
t he data m ssing and a consi derabl e amount of uncertainty in the
wei ght - of - evi dence eval uation. The risk assessor shoul d consi der
t he degree of uncertainty associated with the m ssing data and
how addi tional information would inprove the understanding of the

pesticide’ s potential risks, i.e., whether the data are expected
to reduce sone of the residual uncertainty in the risk
assessnment. |f adequate data to characterize potential hazard to

infants and children are avail able, then there would be reliable
data with respect to the conpleteness of the toxicity database to
support establishing a different FQPA safety factor.

Therefore, a determ nation of the possible need for and size
of the database uncertainty factor will necessarily involve an
assessnent that considers the overall weight-of-evidence to
eval uate the significance of the data deficiency. Wen
addi tional data are required, consideration of the factor would
generally occur only when a study is being required "for cause,”
that is, if a significant concern is raised based upon a review
of existing information, not sinply because a data requirenent
has been | evied to expand OPP' s general know edge.

C. Factors for Wighing the Potential for O her Types of
Devel opnental Toxicity

The DNT study is the only guideline study currently
avai |l abl e that eval uates potential functional effects other than
reproductive function in young animals. Qher types of studies
are being considered for guideline devel opnment as noted
previously in this section (e.g., developnental i mmunotoxicity).
These types of studies may be very useful and relevant to the
consideration of the potential hazard to infants and chil dren.

Al t hough general guidance is given above in Section II1.B for
maki ng wei ght - of - evi dence deci sions regarding the application of
t he dat abase uncertainty factor to account for the absence of any
study, the absence of a DNT is used here as an exanple of a

wei ght - of - evi dence approach for consideration of the traditiona
dat abase uncertainty factor
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A nunber of factors, as shown in Figure 4, should be taken
i nto account when naking judgenents about the need for a
traditional database uncertainty factor in the absence of a DNT
study for a given pesticide. Simlar types of factors may be
considered for evaluating other types of devel opnmental toxicity
that may be needed to adequately characterize the toxicity
potential for infants and children. It should be enphasized that
al t hough the factors listed in Figure 4 are considered to be
conpr ehensi ve, they do not necessarily represent an inclusive
description of all lines of evidence that should be consi dered.
The decision regarding the need for a database uncertainty factor
to address the absence of a DNT or other types of devel opnent al
toxicity studies should be based on weighing all |ines of
evi dence (such as those factors described in Figure 4) for the
chem cal of interest, and conbining the entire body of evidence
to make an informed judgnment on the need for, and size of, the
factor. Judgenment about the weight-of-evidence invol ves:

consi derations of the quality and adequacy of avail able
dat a;

consi stency of responses;

the multiplicity of observations in independent

studi es; and

the severity, potency, persistence and | atency of
effects induced by the agent in question.

Addi tional information bearing on the degree of concern
about a pesticide’ s potential for DNT may al so be gai ned from

conpar ati ve pharnmacoki netic and netabol i sm st udi es;
structure-activity relationship (SAR) analysis; and
ot her studies of an agent's physical and chem cal
properties.

As enphasi zed above, the factors in Figure 4 should not be scored
mechani cal |y by addi ng pluses and m nuses; rather, they should be
judged in conbination. Sinply because OPP has required a DNT for
a particular pesticide does not necessarily nmean that a database
uncertainty factor is needed. However, if the avail able
information indicates that a DNT study is likely to identify a
new hazard or effects at | ower dose |evels of the pesticide that
could significantly change the outcone of its overall risk
assessnment, the database uncertainty factor should be considered.
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Figure 4. Factors to Consider When Characterizing the Degree of
Concern for the Absence of a DNT Study

The substance and/ or netabolite/degradati on product
denonstrates a potential to:

Cause treatnment-rel ated neurol ogical effects in adult
ani mal studies, such as:

Clinical signs of neurotoxicity

Neur opat hol ogy

Functional or behavioral effects

Cause treatnent-rel ated neurol ogical effects in devel opi ng
animals, follow ng pre- and/or postnatal exposure, such as:
Nervous system mal formati ons or neur opat hol ogy

Brain weight effects in offspring

Functional or behavi oral changes in the offspring

Elicit a causative association between exposure and adverse
neur ol ogi cal effects in humans in epidem ol ogi cal studies

Evoke a nmechanismthat is associated with adverse effects
on the devel opnent of the nervous system such as:

SAR rel ationship to known neurotoxicants

Al tered neuroreceptor or neurotransmitter responses

Al tered hornonal responses
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V. Toxicity Considerations Related to The Degree of
Concern For Potential Pre- And Postnatal Effects on
| nfants And Chil dren

This section describes the general approaches used in a
wei ght - of - evi dence eval uation of the "potential pre- and
postnatal toxicity" that should be considered when eval uating
whet her reliable data are avail able to support an FQPA safety
factor different fromthe default 10X FQPA safety factor and what
| evel of "different" FQPA safety factor would be safe for infants
and children. As part of the toxicological considerations, OPP
eval uates potential pre- and postnatal toxicity on a case-by-case
basis taking into account all pertinent information. |If toxicity
data indicate no concern for pre- and postnatal toxicity, then
the risk assessor should treat the presunption for use of the
default 10X safety factor as having been obviated with respect to
the potential for pre- and postnatal toxicity. |[If toxicity data
indicate pre- and postnatal toxicity, the risk assessor should
assess the level of concern for such effects taking into account
several factors or lines of evidence including the degree to
whi ch protection for infants and children is provided by the
standard approach for deriving RfDs through the application of
traditional uncertainty factors. |In particular, the risk
assessor should consider the protection accorded infants and
children by the intraspecies uncertainty factor. The
i ntraspecies uncertainty factor is applied to account for
potential variations in susceptibility wthin the human
popul ation (including children). Various authors have eval uated
the intraspecies uncertainty factor using data from ani mal or
human studi es, as sunmarized by Dourson et al. (1996). Further
di scussion of this literature can be found in the 1999 report of
t he 10X Toxi col ogy Worki ng Group (USEPA 1999c). On the whol e,
OPP interprets these evaluations along with statenents in the
1993 National Acadeny of Sciences (NAS) Report (NRC 1993) as
meani ng that for nost chemcals the very large majority of
peopl e, including children, respond sufficiently simlarly so
that the tenfold intraspecies uncertainty factor is adequate to
cover any variability that may exist in the human popul ation. At
the same tine, there are chemcals for which sone humans may
display a greater range of variability and sonetines that
variability appears age-related, with children exhibiting a
greater degree of sensitivity than adults. The adequacy of the
standard intraspecies factor to address the potential for greater
sensitivity or susceptibility of children should be considered in
t he context of evidence on potential pre- and postnatal toxicity
as di scussed bel ow.
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| f the assessnment of the |evel of concern for pre- or
postnatal toxicity does not indicate a high | evel of concern, the
ri sk assessor should consider the presunption for application of
the default additional 10X safety factor to be obviated with
respect to the potential for pre- and postnatal toxicity. |If
not if the Ievel of concern is high the risk assessor should
recomrend the use of the default additional 10X safety factor
unl ess reliable data exist to account for and describe the |evel
of uncertainty regarding the potential for pre- or postnatal
toxicity. If such uncertainty can be addressed by reliable data,
the risk assessor should recommend use of a different FQPA safety
factor (referred to in this docunent as a special FQPA factor) to
protect the safety of infants and chil dren.

As discussed in detail below, the risk assessor should not
assune that there is a high |l evel of concern for pre- or
postnatal toxicity based solely on an apparent difference in
sensitivity or susceptibility of the young. Further, the risk
assessor should keep in mnd that before nmaking a decision about
the need for a special FQPA safety factor, the follow ng should
be considered: the overall uncertainties in the hazard and
exposure assessnents; the conpl eteness of the data; the
traditional uncertainty factors applied to the NOAEL (or BMD);
and other factors applied in the dose-response assessnent.

A. Determ ning Degree of Concern for Pre- and Postnat al
Toxicity

An eval uation of data relevant to the potential pre- or
postnatal toxicity of a pesticide allows for determ nation of
whet her the young may be nore sensitive or susceptible follow ng
exposure. In general terns, there is increased susceptibility or
sensitivity when data denonstrate unique effects (e.g., a
different pattern of effects of concern) or adverse effects in
the young that are of a type simlar to those seen in adults, but
occur either at doses |lower than those causing effects in adults,
occur nore quickly, or occur with greater severity or duration
than in adul ts.

Once it has been established that data show pre- or
postnatal toxicity, then a determ nation of the degree of concern
for those effects needs to be made. The situations that woul d
raise or |ower a concern for the young cannot be sinply
encapsul ated. Key lines of evidence or factors that would raise
or lower concern are illustrated in Table 1. The factors listed
in Table 1 generally follow the recommendati ons of the Toxicol ogy
Wirking G oup of the Agency’s 10X Task Force. It should be
enphasi zed that Table 1 is for illustrative purposes and should
not be interpreted as all inclusive. Furthernore, the factors
listed in Table 1 are considered in a weight-of-evidence approach
for maki ng judgnents about the degree of concern for potential
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pre- and postnatal toxicity in humans in the context of the
entire toxicity database. No single factor presented in Table 1
determ nes the overall |evel of concern for the young. An
integrative approach is inportant because, for exanple, positive
ani mal findings may be di m nished by other key data (e.qg.,

t oxi coki netic or nmechanismof toxicity information), or |ikew se,
a weak association found in epidem ol ogical studies may be

bol stered by experimental findings in animal studies. As in any
wei ght - of - evi dence approach, it is inportant to consider the
qual ity and adequacy of the data, and the consistency of
responses i nduced by the chem cal across different studies.

Table 1. Factors for Evaluating Degree of Concern for Pre- and
Postnatal Toxicity from Human and/or Aninmal Data Sets: A Weight-
of - Evi dence Approach

Degree of Concern

Fact or I ncreasi ng Wi ght Decr easi ng Wi ght
(i.e., higher degree of (i.e., lower degree of
concern) concern)
Pre- and Ef fects found in humans No adverse human and/ or
Post nat al rel ated to exposure ani mal effects associ ated
Toxicity Sane types of effects seen in |with exposure
nore than one species Simlar response in young
Effects of a different type with relatively shorter
with greater potenti al recovery conpared to adults
consequences i n young conpared
to adults

Persistence or relatively
| onger recovery of effects in
young conpared to adults

Dose- Response Ef fects observed at a | ower Ef fects at hi gher dose
dose in young conpared to I evel in young conpared to
adults adults, or only at high

NOAEL not identified doses in the presence of
Poor data on dose-response severe generalized toxicity

Good data on dose-response
that allows for confident
identification of NOAEL or

BVD
Toxi coki netic Met abolic profile indicates Met abolic profile indicates
S hi gher internal dose of active |[lower internal dose of
nmoi ety in young conpared to active noiety in young
adult, or in humans conpared conpared to adults, or in
to animals humans conpared to ani nal s
Mode of Mode of action supports Evi dence i ndi cates that
Acti on rel evance to hunans and node of action is species-
concern for animal findings specific, and thus not
Mode of action may lead to rel evant to humans
several adverse consequences Evi dence i ndi cates that
in the offspring hunmans are | ess sensitive

than the ani mal nodel
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The potential for pre- and postnatal toxicity can be
determ ned from human and ani mal studies. Although human studies
are sel dom avail abl e, human data are the nost rel evant data for
assessing potential health risks. Wen sufficient human data are
avai l abl e to judge that an adverse devel opnental outcone is
related to exposure, the degree of concern increases. Wen
sufficient human evidence is available to judge that exposure to
a pesticide does not cause pre- or postnatal toxicity, there
woul d be a very | ow degree of concern. However, sufficient human
evi dence to show that there are no effects is very difficult to
obt ai n because nore data and eval uation of a w de range of
endpoints is necessary. Animal studies can provide evidence of a
potential association between exposure and effect in humans.
Thus, in the absence of human evi dence, a consistent response
across several different |aboratory species would rai se concern
for the potential for effects in humans, for exanple. The
factors for judging sufficiency of human and ani mal data are
di scussed in the EPA's 1991 devel opnental toxicity and 1996
reproductive toxicity risk assessnent guidelines (USEPA 1991a;
USEPA 1996b) .

As illustrated in Table 1, when evaluating relevant data, it
is inmportant to consider the biological responses observed, such
as whether the effects in young animals are of a different or
simlar type, last longer, or are nore severe conpared to adults.
Thi s conparison shoul d be based on an evaluation of all pertinent
studies, although it is ideal to have conpanion adult data from
t he sane studies as those in devel oping animals. Wen conparing
devel opnental data to adult data, it is inportant to keep in mnd
that: (1) when exposure occurs during early enbryonic
devel opment and/or critical stages of organogenesis, the nature
and consequences of the outcome may be very different fromthe
out cone experienced by an adult; and (2) when exposure occurs
after organ systens have sufficiently devel oped to be functional
but not fully mature, the toxic outcones that result are likely
to resenbl e those experienced by an adult but the degree of
response may be different or the adverse effect may be expressed
sooner conpared to the adult. For exanple, exposure to a
chem cal during organogenesis may result in abnormal devel opnent
of the genital tract such that the offspring cannot reproduce,
whi | e exposure to the sane chemical in the adult may result in
liver toxicity. Both outcones are adverse, but the nature and
consequences for the offspring are very different fromthe adult.
Al though a different pattern of effects in the young conpared to
adults may raise concern, it is inmportant to consider other
factors concerning the observed response, such as, progression,
severity, recovery tinme or persistence, and dose-response
(di scussed below). For exanple, there would be greater concern
for effects that were irreversible and of a greater potenti al
consequence to the young conpared to observed effects in adults
that are of a transient and mnimal nature, even when they occur
at the sane dose.
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B. Degree of Concern with Respect to Dose-Response

Once OPP has assenbl ed the toxicol ogy database on a
particul ar pesticide, it reviews these data to anal yze the
rel ati onshi p between dose and response, that is, the |evels at
whi ch the pesticide does and does not cause adverse effects in
test animals. The degree of concern could decrease when adverse
effects are seen only at dose levels higher or simlar to those
causing effects in adults. The degree of concern could al so
decrease when devel opmental or adverse effects are seen only at
hi gher doses (e.g., approaching or greater than the maxi mum
tol erated dose), or observed only in the presence of severe or
generalized (nonspecific) toxicity. On the other hand, if
devel opmental effects are seen at several doses including those
at |l ower doses than for adult toxicity, the degree of concern
could increase. The degree of concern is also influenced by the
adequacy of the characterization of the dose-response curve at
| oner dose levels. For exanple, when the dose-response
relationship is well-characterized, i.e., the NOAELs or BMD are
defined, there is a | ower degree of concern than when the
definition of the NOAEL or BMD is poor; in the latter case, the
degree of concern may increase.

C. Degree of Concern with Respect to Toxicokinetic and
Mechani stic Information-Interpretation of the Human
Rel evance of Experinental Aninmal Data

The Agency’s risk assessnent guidelines take public health
protective positions regarding the interpretation of
t oxi col ogi cal information, in that animal findings are assuned to
be relevant to humans, unless there is information to the
contrary. \en avail able, information on toxicokinetics
(processes that determ ne dose to the target tissue) and
mechani sm of toxicity (processes that determ ne the adverse
effect) is key to: determining the relevance of animal findings
(i ncludi ng whether aninmals are nore or |ess sensitive conpared to
humans); identifying whether chem cal exposures differentially
affect children conpared to adults; and guiding the appropriate
dose-response extrapol ati on net hod.

When toxi coki netic and mechani stic data are available, this
i nformati on can have a major inpact on the degree of concern.
For exanpl e, toxicokinetic data in animls suggesting that the
young are nore sensitive conpared to adult animals due to a
| esser capability to detoxify the parent conpound or active
nmet abolite woul d rai se concern. Mechanistic or node of action
information is also inportant in understandi ng whether a
particular effect may | ead to consequences of greater or |esser
concern. For exanple, a transient reduction in anogenital
di stance in the postnatal animal follow ng perinatal exposure
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woul d | ead to concern about other possible effects, e.g., on
pubertal devel opnent, if the chemical is known to be an
antiandrogen. On the other hand, information show ng that the
chem cal affects a species-specific protein or pathway in the

| aboratory ani mal woul d di m nish the concern for the observed
effect. Al though response data show ng effects in one species,
but not others, mght result in a | ow degree of concern, these
data need to be considered in light of what is known about

t oxi coki netics and node of action in humans conpared to the test
species, and the overall quality and robustness of the database.
Gui dance on eval uating node of action data can be found in EPA' s
1999 draft revised Cancer Quidelines (USEPA 1999e) and OPP' s
Common Mechani sm Gui dance Docunent (USEPA 1999f).

D. Sunmary

In summary, a wei ght-of-evidence approach for nmaking
j udgnment s about the degree of concern for potential pre- and
postnatal toxicity in humans shoul d be conducted when assessing
risks to infants and children and in determ ning whether the
default FQPA safety factor is retained or sone different value is
assigned. As discussed above, this weight-of-evidence approach
consi ders several factors including: available human data on
pre- and postnatal toxicity; pre- and postnatal toxicity in
ani mal studies; the dose-response nature of the experinental
ani mal data; and rel evance of the experinental animal data to
humans, including toxicokinetics, simlarity of the biol ogical
response in nore than one species, and know edge of the nmechani sm
of action. Aspects of degree of concern are taken into account
in the RRDuncertainty factor process. For exanple, al
pertinent data are currently considered in the process of
cal cul ating acute and chronic RfDs. Furthernore, when data
i ndi cate that devel opnental effects are the nobst sensitive or
critical effects, the devel opnental effects are well -
characterized, and/or appropriate uncertainty factors are applied
to the BVDs or NOAELs for these devel opnental effects to
calculate the RID(s), there would normally be no need for an
addi ti onal FQPA safety factor to address potential pre- and
postnatal toxicity. To the extent that a high concern regarding
pre- and postnatal toxicity cannot be addressed through the
setting of the RfD, the residual concerns or uncertainties should
be addressed through retention of the default FQPA safety factor
or use of a special safety factor in the final stage of the risk
assessnent process.
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V. Exposure Considerations Related to the Assessnent
of Risk to Infants and Children

This section describes the general approaches used in a
wei ght - of - evi dence eval uati on of the "conpl eteness of data with
respect to exposure ... to infants and children” that should be
consi dered when eval uating whether reliable data are available to
support a FQPA safety factor different fromthe default 10X FQPA
safety factor and what |evel of "different" FQPA safety factor
woul d be safe for infants and chil dren.

A. Wat Constitutes a Conplete and Reliabl e Exposure
Dat abase for a Food-Use Pesticide When Assessi ng Aggregate
Risk to Infants and Children?

Just as is true for hazard potential, the conpl eteness and
reliability of the exposure database for food-use pesticides in
the context of aggregate risk assessnment is a primary
consideration relative to the FQPA safety factor decision. An
anal ysi s should be perforned for each pesticide using a weight-
of - evi dence approach to determ ne the conpl eteness and
reliability of the exposure database for that pesticide. This
anal ysis shoul d address all inportant sources, routes, and
pat hways of exposure for the pesticide and include both the
expect ed exposure duration as a consequence of each use and the
expect ed pat hway(s) of exposure.

Additionally, the analysis should identify the popul ation
groups (including age groups) that are at the greatest risk from
aggregat e pesticide exposures. This should include identifying
t hose groups with the potentially highest exposure as well as the
greatest susceptibility to the exposure. ldeally, the aggregate
exposure assessment should use a probabilistic nultiroute and
mul ti pat hway nodel to devel op popul ati on exposure distributions.
A probabilistic analysis will permt consideration of the ful
range of nodel inputs in the exposure assessnent.

A determ nation of the level of confidence one has in a
chemical ' s existing exposure database will be made as preparation
for maki ng an FQPA safety factor decision. A sinple qualitative
scale from"high" to "low' is useful for this purpose. A high
| evel of confidence determ nation reflects the judgnent that the
assessment is either highly accurate or based upon sufficiently
conservative input that it does not underestinate those exposures
that are critical for assessing the risks to infants and
children. A determi nation of |ow |evel of confidence would
reflect a conclusion that the assessnent was i nadequate to judge
whet her or not exposure was overestimated, underestinmated, or
accurately estimated. The determ nation of the |evel of
confidence should be nade on a case-by-case basis.
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The data sources that are used currently to estimte
exposures to pesticides in the diet (i.e., food and water) and
fromuse in residential and simlar settings (e.g., schools,
parks, offices) are described below The risk assessor should
al so refer to several Agency gui dance docunments including the
gui del ines for estimting exposures (USEPA 1992a), gui dance for
assessi ng aggregate exposure (USEPA 1999g and 2001c), and the
Exposure Factors Handbook (USEPA 1999h).

1. Food

40 CFR 158. 240 sets out the residue data requirenents (both
Tier 1 and Tier 2, conditionally required and "triggered,"”
respectively) for "conventional chem cal" food-use
pesticides. These data assist in determ ning the potenti al
for exposure to pesticide residues resulting from
consunption of food. They include:

Nature of the residue in plants (i.e., the crop
t hat becones a human food source);

Nature of the residue in animals (when the anim
is a human food source);

Magni tude of the residue in:
crop field trial data,
processed food/feed (if the crop is a feed
source for an animal which is a human food
sour ce),
meat, mlk, poultry, eggs (if an animal is
fed the treated crop and it is a human food
source),
fish (if the use is aquatic); and

Reduction of residues (resulting data provide nore
accurate estimates of residues in food, as eaten).
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These data, along with food consunption data fromthe USDA
consunption surveys and sonetimes from other sources and data on
actual use of pesticides (e.g., data on "percent crops treated"),
provide the basis for a food exposure assessnent. Acute and
chronic dietary exposures to pesticides in foods are estinmated
usi ng approaches that consider pesticide residues in the food and
t he amount of food consunmed. OPP traditionally has used
determ ni stic assessnments involving point estimates of specific
paranmeters to generate a single estimte of exposure and risk
based on various assunptions about the concentration of pesticide
residue in the food. More recently, the Agency has devel oped
draft guidelines for the preparation and revi ew of probabilistic
exposure assessments (USEPA 1998b). OPP began revi ew ng
probabi |l i stic nethodol ogies in 1995; however, the first tol erance
action relying on a probabilistic risk assessnent did not occur
until 1997 (see USEPA 1997a). Probabilistic techniques enhance
risk estinmates by nore fully incorporating avail able information
concerning the full range of possible values that each input
vari abl e coul d take such as the variability and uncertainty in
pesticide concentrations in food and water. Probabilistic
exposure assessment nodel s conbi ne these distributional data
usi ng nurerical nethods and algorithns that |ink pesticide
concentrations in foods with food consunption survey data. These
nodel s al so allow for the description of interindividual
variability in exposures.

In an attenpt to conserve linmted resources, OPP assesses
exposure in food using a tiered approach, proceeding from
conservative to nore refined assunptions as the risk managenent
situation requires. Assessnents usually begin with worst-case
assunptions (for exanple, residues on foods at tol erance |evels
and 100% crop treated). They can then be refined using nore
realistic values for pesticide residues (for exanple, using the
full range of residues fromfield trials), corrections for
percent of crop treated, and adjustments for the inpact of
processi ng (washi ng, peeling and cooking) to produce better
estimates of pesticide residues in food at the tine of
consunption. Mnitoring data from sources such as USDA s
Pesticide Data Program (PDP) or FDA's Total Diet Study may al so
be used as sources of pesticide concentration data to produce a
nore highly refined assessnent.
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Use of commonly avail abl e pesticide residue data sets and
under | yi ng assunptions generally result in conservative food
exposure estimates for infants and children. Uncertainties
associated with these exposure estimates are not readily
guantifiable and are usually characterized in qualitative termns.
The Agency is working to develop nore accurate inputs and residue
data sets to reduce uncertainties associated wth current data
sets.

Surveys currently accepted by OPP as sources for estimating
food consunption by individuals are the USDA Nati onw de Food
Consunption Survey (NFCS) 1977-78, the Continuing Survey of Food
| nt akes by Individuals (CSFIl) 1989-91, and the CSFII 1994-96 and
its 1998 suppl enmental survey of children. The suppl enental
survey of children greatly expands the nunber of infants and
children, and thus provides nore robust estimtes of food
consunption for children. These surveys were designed to nonitor
food use and food consunption patterns in the U S popul ation.
The data were collected as a nmultistage, stratified, probability
sanpl e that was representative of the U S. popul ation. These
surveys consi st of food consunption data obtained over two or
t hree days based on questionnaires conpleted by the consuner.

The nost recent survey (CSFII 1994-1996/1998) was designed to
obtain a sanple that woul d provide equal precision over all sex-
age domains. The data are used by a nunber of federal and state
agencies to inprove understanding of factors that affect food
intake and the nutritional status of the U S. popul ation.

OPP considers the CSFIl data adequate to nodel the daily
variability in the US. diet. Chronic popul ation exposures are
generally estimted using the average consunption for a given
popul ati on or subset of a given popul ation. Denographic
information collected as part of the surveys allows
classification of food consunption information by categories such
as age groups and provi des neani ngful distributions for
consunption patterns. Care nust be taken when determ ni ng what
foods drive an unacceptabl e exposure assessnent to ensure that
potential risk to children is not overl ooked.
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For the assessnent of acute dietary risk for infants and
children, the NSCF and CSFII| surveys provide adequate, high
quality data to nodel distributional patterns. Using these data,
the Agency currently addresses total popul ation and popul ati on
subgroup risk for a variety of age groups. Age groups for
children are currently <1, 1 to 2, 3to 5, 6to 12, and 1 to 19
years. These age groups are defined such that they reflect an
adequat e nunber of individuals in each age group and are based on
real differences in age-related eating patterns.

2. Dri nki ng Wat er

For each use of a pesticide (wth existing or pending U S
regi strations), an assessnent nust be conducted of the
potential for that conmpound to reach drinking water sources
or supplies. Data requirenments of 40 CFR 158 i ncl ude:

Magni tude of the residues in potable water
(aquatic use)

Degradati on studies-1|ab
Phot odegradation in water, soil, and air

Met abolism studies in soil and water
(dependi ng upon use site)

Mobility studies on | eaching and
adsor ption/ desorption, and volatility

Di ssipation studies in the field on soi
(terrestrial use) and sedi nent (aquatic use)

Prospective groundwater nonitoring study

Data fromthese studies and estinmated concentrations from
nmoni toring and nodeling data in raw and fini shed drinking
water froma variety of sources along with data on water
consunption by humans are conmbined in a variety of ways to
provi de a perspective on the likelihood that the pesticide
will occur in drinking water and an estimate of the |evel of
concentration. As with the food exposure assessnent
process, the drinking water analyses are tiered, and result
in nore refined estimates of exposure as the anal yses
proceed through the tiers. The early tiers enploy a
determ ni stic approach to the analysis and the nore refined
tiers enploy a probabilistic assessnent using distributions
of potential concentrations of pesticides in drinking water
sources and distributions of water consunption in the U S.
popul ati on.

OPP scientists use pesticide-specific data as inputs to
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nodel s (FI RST and PCA used with PRZM EXAMS for surface water
and SCl - GROWfor groundwater). These nodels allow

devel opment of estimates of pesticide concentrations in
surface water and groundwater. FIRST and PCA used with the
PRZM EXAMS nodel s are nechanistic nodels built on 36 years
of weather data and data on the key characteristic of
pesticides that determ ne how they are likely to nove in the
environment. SCl - GROW was devel oped at OPP and is an
enpirical (linear-regression) nodel based on the results of
smal | -scal e prospective groundwat er studies. OPP generally
views the estimates com ng out of these nodels as "high-end"
or "upper-bound" estimates of potential pesticide
concentrations in drinking water. During this stage of the
process, OPP reviews in-house water nonitoring data to
ensure that the screening level estimates are in fact
"upper - bound” estimates. |If OPP finds that nonitoring data
suggest the possibility of higher concentrations in surface
or groundwater than these nodels indicate, OPP noves to a
nor e thorough anal ysis of available nonitoring data.

Model estimates of potential pesticide levels in
dri nking water are conpared to human heal t h-based "dri nking
wat er | evels of conparison” or "DWOCs." DWOCs represent a
t heoretical maxi mum concentration for a pesticide in
drinking water (after having first considered all food-
rel ated and residential exposures) that results in a risk
estimate of no concern to OPP. Based on this conparison,
the pesticide is either cleared as a potential risk froma
drinki ng water perspective, or OPP attenpts to refine the
estimates of pesticide concentrations in order to make them
nore realistic.

If the determnation is nade to refine these estimates,
additional water nonitoring data are gathered and additi onal
anal yses are conducted at higher tiers. Typically, OPP
consults the United States Geol ogi cal Survey (USGS) Nati onal
Water Quality Assessnment Program (NAWQA Progran) and the
National Stream Quality Accounting Network (NASQAN), the
Ofice of Water’s STORET dat abase, the data fromthe USGS
M d- Conti nent G oup, OPP' s Pesticides in Goundwater Data
Base, and the National Pesticide Survey, and in-house
studi es conducted by registrants and submtted to the Agency
to identify nmonitoring data. |In sone cases, OPP al so has
done open literature searches or has contacted state
agencies to obtain additional water nonitoring data. OPP
generally defers doing an intensive analysis of available
nmonitoring data until after it conpletes its conparison of
t he upper-bound drinking water estimates to the DW.OCs
because | ocating, analyzing, and interpreting water
nmonitoring data for purposes of devel oping a refined
estimate of drinking water |evels can be very tine
consumng. In at |east 50 percent of the cases to date,
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OPP' s nodel estinmates have been sufficient to clear
pesticides fromconcern and further refinenment has not been
necessary.

If nmonitoring data are available and reliable, review
of the existing data and other available information (i.e.,
sanpl e collection and analysis) is made such that the ful
characterization of the range of values reported the
hi ghest val ues reported, the 95" percentile val ue, and the
mean val ue can be addressed. |If these data are adequate to
produce sone regional -based picture of the distribution of
measurenents, this analysis is conpleted as well.

OPP carries out exposure assessnents that are
appropriate for the specific endpoints of concern, i.e.,
short-term (for acute effects) and/or |onger-term average
(for chronic effects or cancer). Drinking water
concentrations are estimated for each exposure scenario as
appropriate. The results of the analysis, including
characterization of nmonitoring and nodeling data used, are
integrated with food and residential exposure analyses to
conpl ete the aggregate exposure assessnent (USEPA 2000d).

3. Resi dential and O her Non-COccupati onal Exposure

When conpared with the nunber of studies required in
ot her areas of risk assessnment such as toxicology or food
exposure, the nunber of studies required in 40 CFR 158 that
assi st in the understanding of "residential" and ot her
nondi et ary, nonoccupational exposure to infants and children
is small. 1In addition, none of these are Tier 1 studies.
That is, all nmust be triggered based upon the results of the
t oxi col ogy studies and identification of the expected
pat hways of exposure. The existing conditional or triggered
data requirenents incl ude:

Fol i ar di ssipation
Soi | dissipation

Dermal exposure (unless surrogate data are
avai |l abl e)

I nhal ati on exposure (unless surrogate data are
avai |l abl e)

Even though chem cal -specific data are sparse, adequate
residential exposure assessnents that do not underestimte
exposure can be conducted for infants and children. Data
requi red under FIFRA, along with environnental and
bi ononitoring data froma variety of sources coupled with
data on human activity patterns and bi ol ogi cal factors such
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as body wei ghts, body surface, etc., constitute inputs to
nodel s that can provide estimates of exposure. A conplete
exposure assessnent should consider all of the inportant
exposure routes and pathways (e.g., pesticide residues on
hard surfaces, transfer to skin via dermal contact, exposure
not resulting directly as a consequence of an approved use
as a pesticide) for infants and chil dren.

G ven the fact that there is a paucity of chem cal -
specific enpirical data for use in direct nethods for
residential exposure assessnent, an indirect determnistic
nodel i ng approach is currently being used. This approach is
docunented in the draft "Standard Operating Procedures
(SOPs) for Residential Exposure Assessnents" (USEPA 1997b).
The objective of these SOPs is to provide high-end screening
| evel nethods (nodels and exposure factors) for devel oping
residential assessnents for both handl er and postapplication
exposures when chem cal -specific data for one or nore nodel
i nput paranmeters is not available. The outcones are
considered to be conservative estimates. Additionally, the
SOPs are intended to identify the inportant residential
exposure scenarios for young children. Each SOP provides
procedures for estimating short- and internedi ate-term or
acute daily doses for a single route and pat hway of
exposure. Exposures fromresidential and other
nonoccupati onal settings can then be aggregated to estinmate
total exposure. Each SOP incl udes: a description of the
exposure scenario, the recomended nethods (i.e.,
al gori thnms/ nodel s and exposure factors) for quantifying
doses, sanple calculations, limtations and uncertainties
associated with the use of the SOP, and references. The
draft SOPs were peer reviewed by the SAP in Septenber, 1997
and received public notice and comment review. They have
been expanded and revised on the basis of these coments.
| mportant aspects of the revisions are the identification of
all of the inportant pathways and routes of exposure, as
wel | as an update of exposure factors to be used in the
al gori t hns.

B. How the Approaches for Assessing Single Exposure Route
and Pat hways Conpensate for Database Defi ciencies

For the nost part, OPP is devel opi ng assessnents that
reflect only those exposures directly resulting as a
consequence of an approved or requested use of a pesticide.
These exposures occur by three broad pat hways: food,
drinking water, and residential. |In fact, the term
"residential” may be somewhat m sl eading because this term
enconpasses nore exposure scenarios than that term woul d
indicate. It also includes exposures to the general public
that would arise fromthe use of pesticides in schools and
day care centers, offices, golf courses, and other nore
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publ i c spaces.

As OPP gai ns experience in conducting aggregate risk
assessnents, the nethodol ogi es evol ve, and the awareness of
ot her possi bl e sources of exposure matures, OPP is expandi ng
its aggregate (and cunul ative, when appropriate) risk
assessnents to include scenarios that do not represent
exposures that are the direct consequence of an approved
pesticide use (e.g., nonpesticidal uses of a comopdity
chem cal in a consuner product).

1. Food

Current food assessnent approaches would tend to
reflect a high I evel of confidence when pesticide-specific
data are adequate and conplete (i.e., food consunption
patterns for infants and children are well understood and
resi due databases on actual foods consuned are adequate), if
conservative assunptions are used, and if nodels are used
that reflect high-end exposures and adequately conpensate
for the lack of enpirical data through use of assunptions
whi ch t hensel ves are based upon reliable data. For food
exposure assessnments in which data are inconplete,
underestimation or overestimation of dietary exposure may
occur. In sonme of these cases, the default assunptions and
nodel s enpl oyed may not be conservative enough to ensure
confidence that exposure to infants and children is not
underestimated and, thus, would lead to an interpretation of
a low |l evel of confidence in the exposure assessnent.
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2. Dri nki ng Wat er

An assessnent can be devel oped that has a high | evel of
confidence even if pesticide-specific data (e.g., nonitoring
data ) are inconplete if conservative assunptions are used
and nodel s are used that reflect high-end exposures through
the drinking water pathway. For drinking water assessnents
in which data are inconplete and/or for which the default
assunptions may not be conservative enough to ensure
confidence that exposure to infants and children is not
underestimated, there would be a I ow | evel of confidence.

OPP views the estimates of drinking water exposure
derived in the application of its current approaches for
dri nki ng water assessnent (a conbination of nodels and
default assunptions, based upon reliable data) as high-end
or upper-bound estimtes of potential pesticide
concentrations in drinking water. As such, they generally
yi el d assessnents having a high I evel of confidence because
they are sufficiently conservative to adequately protect
infants and children via this pathway.

3. Resi dential and O her Nonoccupati onal Exposure

The nonoccupational, residential exposure assessnent
procedure currently is based on the indirect nodeling
approach. Hence, to have a high level of confidence that
t he exposure assessnent is protective of infants and
chil dren, exposure factors and nodels that are conservative
nmust be used. This determ nation can be made even in cases
where the pesticide-specific enpirical data are | acking or
inconpl ete, if conservative assunptions are used to
det erm ne hi gh-end exposure scenarios that conpensate for
the paucity of chem cal-specific enpirical data. The Tier 1
residential exposure assessnents for short-term exposures
generated by the SOPs generally appear to neet this
requi renent. For exposure scenarios in which data are
inconplete, if some of the known exposure scenari os have not
or cannot be addressed currently, or if the default
assunptions used to estimate exposure nmay not be
conservative enough to ensure confidence that exposure to
infants and children is not underestimated, there is a | ow
| evel of confidence. 1In these cases, these inadequacies nmay
be taken into account by incorporating a special factor
during the FQPA safety factor decision process.
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It should be understood, however, that because not al
possi bl e exposure scenarios are included in the SOPs, each
pesti ci de-speci fic exposure assessnent nust be eval uated on
a case-by-case basis. This approach will ensure that those
scenari os that produce the highest exposure and dose
estimates have been included and the entire assessnent is
sufficiently conservative to protect infants and chil dren.
In spite of the fact that there is uncertainty around many
of the exposure factors, the overall exposure estimates
bei ng used can be viewed as sufficiently conservative.
Essentially, the draft residential SOPs for short-term
exposures (USEPA 1997b) mrror the strategy for creating
reasonabl e hi gh-end scenarios as indicated in the EPA' s
Der mal Exposure Assessnent: Principles and Applications
(USEPA 1992b). The specific guidance fromthis docunent is
as follows:

The strategy for selecting default values is to express them
as a range froma central value to a high-end value of their
distribution. Were statistical distributions are known, the
central value corresponds to the nean and the hi gh-end val ue
corresponds to the 90 or 95" percentile. \Were statistica
data are not available, judgenent is used to select centra
and high-end values. This strategy corresponds to the default
selection strategy used in the Exposure Factors Handbook
(USEPA 1999k). Note that the range of values is intended to
represent variations that occur across a population. Ideally,
assessors should al so consider uncertainty in the actual val ue
due to neasurenent error or other factors. The conbination of
these factors to derive an exposure estinate can create
scenarios of varying severity. ldeally, these conbinations
woul d be made via statistical techniques such as Monte Carlo
Anal ysis. However, this requires detail ed know edge of the

di stributions of each input variable, which is rarely

avail abl e. Lacking such data, sone general gui dance can be
offered as follows: use of all central values for each
paraneter should produce a central value scenario; use of al

hi gh-end val ues for each paraneter, produces a boundi ng
estimate that is usually above the high-end of the
distribution; and a mix of high-end and central values is
probably the best way to create a reasonabl e high-end
scenari o
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C. How the Proposed Approach for Assessing Aggregate
Exposures Conpensates for Exposure Dat abase Deficiencies

Traditionally, pre-FQPA, OPP s exposure assessnments were
focused on a single chem cal and single route of exposure.
Exposures and resultant risks were expressed individually by
pat hway and chem cal, not as conbi ned exposures or risks. FQPA
mandat es consi derati on of aggregate exposures to pesticides from
food, drinking water, and all other nonoccupational sources for
which reliable data exist. The aggregate exposure approach that
is being used nost often at the present tine is to sumthe single
poi nt estimates for each exposure source. This is very
conservative for two reasons. First, the estimate for each
source i s based on high-end exposure assunptions. The aggregate
or sunmed exposure should, therefore, be conservative. Second,
the practice of summ ng the single point estimates for each
source assumes that an individual will not only receive an
exposure fromall sources, but a high-end exposure from al
sources. Based on this very conservative approach, there should
be a high level of confidence that these exposure assessnents are
protective of infants and chil dren.

OPP' s docunent on principles for conducting aggregate risk
assessnments (USEPA 2001c) provides gui dance for conbining risks
by route. In February 1999, a draft of this docunent (USEPA
1999g) was di scussed at an SAP neeting. Anong the topics, OPP
di scussed the desirability and need for the devel opnent and use
of probabilistic techniques, instead of, or in addition to, the
exi sting determnistic nethods. A Monte Carlo sinulation system
was proposed to be used in the probabilistic pesticide
exposur e/ dose nodel, which would sinulate the variability in the
concentrations or exposure factors. Acute, short-term
internedi ate-term and chroni c average exposures/doses to
sel ected pesticides eventually can be predicted based on vari ous
scenari os of pesticide use. The nodel’s outputs will provide
information on estimates of interindividual variability in the
popul ati on exposure or dose.
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D. Eval uati on of Potential Residual Uncertainties in the
Exposure Assessnent

OPP’ s exposure assessnents use a conbi nation of approaches
to assure that potential exposure is generally not
underestimated. OPP recogni zes that, in sone limted situations,
its exposure estimates may not have addressed all significant
exposure routes or there may be uncertainty about whether OPP s
approach to estimating exposure for a particular use pattern,
pat hway, or aggregate exposure is sufficiently health protective.
Therefore, in the final stage of the risk assessnent process, the
ri sk assessor shoul d evaluate for each pesticide the potenti al
that its use-specific, pathway-specific, and aggregate exposure
assessnments may underestinmate potential exposure. |If there is
uncertainty concerni ng whet her exposure to infants and children
has been adequately estimated, the default 10X additional safety
factor should be retained unless there is reliable data show ng
that selection of a different FQPA factor (referred to by this
docunent as a "special FQPA safety factor") will be safe for
infants and children. As with other factors, this evaluation
shoul d take all relevant information on exposure into account and
make judgnents on the basis of the weight-of-evidence. Mreover,
because this evaluation will occur during the integrative
anal ysis di scussed below in Section VI, OPP also intends to
consi der the degree of conservatismin other aspects of the risk
assessnent. The rest of this Section discusses the recommended
approach for assessing the degree of conservatismin the exposure
assessnents.

First, decision-makers should consider on a case-by-case
basi s whether significant exposure could be occurring for a major
i dentifiable subgroup of consuners through an exposure scenario
t hat has not been eval uated. Depending on the characteristics of
the pesticide and its use sites, a nunber of different exposure
scenarios mght be sufficiently plausible to nmerit attention.
For exanple, in appropriate circunstances, decision-nmakers my
need to consider whether |evels of the pesticide in the anbient
environment could result in residues in fish or shellfish or
ot her foods that may make significant contributions to overal
di etary exposure. In addition, depending on the use pattern of
t he pesticide, decision-makers nmay al so need to eval uate the
potential contributions to dietary exposure from outdoor
residential use of pesticides that could run off into surface
water or |each into groundwater used as sources of drinking
water. Risk assessors should al so consider whether exposure to
degradati on products to which people may be exposed has been
adequately evaluated. Further, decision-makers should | ook at
whet her the chem cal has any other uses either for pesticidal or
nonpesti ci dal purposes that could result in significant
nonoccupati onal exposure. Although nodels and data to eval uate
some of these possible exposure scenarios may be limted,
deci si on-makers shoul d use a range of other information for
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exanpl e, usage data, toxicokinetics information, physical and
chem cal characteristics, environnental fate data to predict
gqualitatively whether such scenarios could contribute
significantly to exposure.

Second, the risk assessor should consider whether the manner
in which exposures for a particul ar pathway or the aggregate
exposure estimate may tend to overstate or understate potenti al
exposure. The risk assessor shoul d exam ne whet her the manner in
whi ch exposures frommnultiple uses are conbined in a pathway or
aggregate assessnent may tend to overstate risk. Thus, the
overal | judgnent about the conservativeness of the exposure
assessnent and/or the potential need for and adequacy of a
speci al FQPA safety factor to protect infants and children should
take all available information into account. The risk assessor
shoul d docunment this additional evaluation during the risk
characterization step
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VI. Risk Characterization
A. Integration of Toxicity and Exposure Consi derations

The decision to retain the default 10X FQPA safety factor or
to assign a different safety factor is infornmed by the
conclusions presented in the risk characterization, i.e., the
final step in the risk assessnment process. As shown in Figure 5,
the risk characterization is an integration step wherein the
wei ght - of - evi dence anal yses for the conpl eteness of the toxicity
dat abase, the degree of concern for pre- and postnatal toxicity,
and results of the exposure assessnents are conbi ned by deci sion-
makers in eval uati ng whether the presunptive 10X safety factor
shoul d be retained or reliable data justify a different factor
that could range froma level of 1X to 10X, and possibility
greater than 10X

Figure 5. Consideration of the FQPA Safety Factor in Risk
Char acteri zation

Hazard Assessment Exposure Assessment
(food, residential, non-occupational)
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This risk characterization step provides an eval uati on of
the overall quality of the assessnent including confidence in the
concl usions and residual uncertainties, as well as an eval uation
of whether the standard approach for deriving RiDs (or RfCs) by
applying traditional uncertainty factors provides assurance that
infants and children will be adequately protected. The risk
characterization describes risk in terns of the nature and extent
of harm and comunicates the results of the risk assessnent to
the risk manager. Risk assessors and risk managers shoul d engage
in extensive dialog to ensure that all aspects of the risk
assessnment are understood by risk managers, that there is
adequate scientific basis for the decision, that the information
is clearly understood and articul ated, and that sound scientific
j udgment prevails. Guidance on conducting risk characterizations
can be found in the Agency’ s Handbook (USEPA 2000c).

B. Principles for FQPA Safety Factor Deci sions

The starting point for analysis of the FQPA safety factor
begins with the statutory provision. As stated previously, the
10X safety factor under FQPA is intended to take into account
three areas: the conpleteness and reliability of the toxicol ogy
dat abase (Section Il1), the potential for pre- and postnatal
effects (Section IV), and the conpleteness and reliability of the
exposure database (Section V). At the integration stage of its
anal ysis, OPP needs to determ ne whet her residual concerns remain
about the way in which the risk assessnment process handl ed
conpl eteness of the toxicology and exposure databases and
potential for pre- and postnatal toxicity of the FQPA safety
factor mandate. It is inportant that the risk assessor is
m ndf ul of areas where the FQPA factor incorporates traditional
uncertainty factors (i.e., toxicity data deficiencies) versus
t hose areas where the FQPA factor involves special consideration
related to the regulation of pesticide residues in food (i.e.,
resi dual concern for pre- and postnatal toxicity, and exposure
uncertainties).

If there is a high |level of confidence that the conbination
of the hazard and exposure assessnments is adequately protective
of infants and children, then the presunption in favor of the
addi tional 10X default FQPA safety factor woul d be obvi ated and
the risk assessor should recommend that a different FQPA safety
factor be applied, generally just 1X, so as not to increase the
overal | safety factor beyond the standard inter- and intraspecies
safety factors. For exanple, the optinmal case would be one in
which there is a high level of confidence that the hazard and
exposure assessnents are sufficiently conservative and there are
no residual uncertainties in the assessnent; then the risk
assessor could conclude that the departure froman additional 10X
safety factor is appropriate, and a different safety factor of 1X
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woul d be sufficient to protect infants and children. Conversely,
if the risk assessor finds evidence of pre- or postnatal toxicity
or problenms with the conpl eteness of the toxicity or exposure

dat abases and these uncertainties have not been adequately dealt
with in the toxicity and/or exposure assessnents (through use of
traditional uncertainty factors or conservative exposure
assunptions), then the default additional 10X safety factor
shoul d be retained. Alternatively, a different FQPA safety
factor greater than 1X may be used to address evi dence of pre- or
postnatal toxicity or problenms with the conpl eteness of the
toxicity or exposure databases when reliable data are avail abl e
that permts these concerns to be adequately addressed either in
the toxicity or exposure assessnents (through the use of
traditional uncertainty factors or conservative exposure
assunptions) or at the risk characterization stage (through the
use of a special FQPA factor).

Because OPP often establishes different RfDs or MOEs for
di fferent exposure scenarios, there nay be nore than one FQPA
safety factor decision made for each aggregate ri sk assessnent
conducted for a single active ingredient and they may be
different fromone another. Separate decisions nmay be necessary
for: (1) different popul ati on subgroups being eval uated; and (2)
di fferent durations of exposure (e.g., acute, short-,
internediate-, long-term. Wile separate prelimnary decisions
may be nmade for each different exposure scenari o when assenbling
an aggregate assessnent, final decision(s) should be based upon a
wei ght - of -t he- evi dence eval uation of the certainties and
uncertainties in that aggregate assessnent as a whole, and a
si ngl e concl usion reached for the popul ati on and duration of
exposure that is the focus of the assessment. Wth this
approach, exanples of FQPA safety factor decisions that m ght be
necessary are:

One each for one or nore age groups of infants and
children for up to three durations of exposure (i.e.,
acute, internmediate-term chronic);

One each for wonen of child-bearing age for up to three
durations of exposure, if toxicity as a consequence of
exposure to the fetus during pregnancy is of concern;
and

One each for sexually mature mal es (based on concern
for heritable germcell effects) for up to three
durations of exposure, if it has been shown or woul d be
expected that exposure to the male may | ead to adverse
consequences for the conceptus.

Once the decision is nmade to use either the default 10X FQPA
safety factor or a different FQPA safety factor to address the
potential for pre- and postnatal toxicity, and the conpl et eness
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of the toxicity and exposure databases, such a factor, to the
extent it is conprised of conponents above and beyond those
considered in the traditional uncertainty factors, should be used
to address the adequacy and acceptability of the cal cul ated
mar gi n of exposure (MOE) or the RfID. |If a special FQPA factor is
applied, the RiDis altered. OPP defines this FQPA-corrected RfD
as the Popul ati on Adj usted Dose (PAD):

) RID
" Special FQPA Safety Factor

PAD

If effect(s) in the young raise a high concern for
susceptibility due to residual uncertainties for an endpoint
different then that used to derive the RfD, than the BVD or NOAEL
for that effect should be divided by the appropriate uncertainty
factors and the FQPA safety factor and conpared with the RfD.

The | ower of the two val ues should be used as the PAD. Wen
exposure deficiencies are the primary factor, the RfiD is adjusted
by the special FQPA safety factor for the popul ati on and exposure
duration of interest, effectively resulting in a PAD that is at a
| oner dose than the RFID. |If there are residual concerns for both
exposure and toxicity, then the RID should be considered and

adj usted appropriately as discussed above, again resulting in a
PAD | ower than that for the RfD.
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APPENDI X: Legal Framework

|. Statutory Provision on the FQPA Safety Factor

The Food Quality Protection Act (FQPA) of 1996 (Pub. L.104-
170) was signed into | aw on August 3, 1996. FQPA establishes a
new safety standard and new procedures for EPA s pesticide
tol erance-setting activities. Under new section 408(b)(2) (A (i)
of FFDCA, EPA can establish, revise or leave in effect a
tolerance (the legal Iimt for a pesticide chem cal residue in or
on a food) only if it is determned to be "safe." Section
408(b)(2)(A) (ii) defines "safe" to nmean that "there is a
reasonabl e certainty that no harmw |l result from aggregate
exposure to the pesticide chem cal residue, including al
antici pated dietary exposures and all other exposures for which
there is reliable information.” Section 408(b)(2)(C requires
EPA to give special consideration to infants and children by
ensuring "that there is a reasonable certainty that no harmw ||
result to infants and children from aggregate exposure to the
pestici de chem cal residue.”

FQPA instructs EPA, in making its "reasonabl e certainty of
no harm' finding, that in "the case of threshold effects,...an
additional tenfold margin of safety for the pesticide chem cal
resi due and ot her sources of exposure shall be applied for
infants and children to take into account potential pre- and
postnatal toxicity and conpl eteness of data with respect to
exposure and toxicity to infants and children.” Section 408
(b)(2)(C) further states that "the Admi nistrator nay use a
different margin of safety for the pesticide chem cal residue
only if, on the basis of reliable data, such margin will be safe
for infants and children.” This document will refer to this
section of the statute as the FQPA safety factor provision.

In addition to the FQPA safety factor provision, Section
408(b)(2) (D) of the anended statute also directs EPA "[i]n
establishing, leaving in effect, or revoking a tol erance or
exenption for a pesticide chem cal residue” to "consider, anong
ot her relevant factors:"

Validity, conpleteness and reliability of avail able
data (see Section 408(b)(2)(D(i));

Nat ure of any toxic effect caused by the pesticide (see
Section 408(b)(2)(D)(ii));

Rel ationship of the results of toxicity data to human
risk (see Section 408(b)(2)(D)(iii));
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D etary consunption patterns of consuners and najor
identifiable subgroups of consumers (see Section
408(b) (2) (D) (iv));

Cumul ative effects of any pesticides and ot her
substance that have a comon mechani sm of toxicity (see
section 408(b)(2)(D(v));

Aggr egat e exposure | evels of consumers, and maj or
i dentifiable subgroups of consuners, from non-
occupati onal sources (see section 408(b)(2)(D)(vi));

Variability of the sensitivities of major identifiable
subgroups of consuners (see section 408(b)(2)(D)(vii));

Whet her the pesticide may have an effect in humans that
is simlar to effects caused by naturally occurring
estrogen or other endocrine effects (see section
408(b) (2) (D) (viii)); and

Safety factors appropriate for the use with
experimental data in animals (see section
408(b) (2) (D) (ix)).

1. Key Interpretational |ssues

A. Is There a Difference Between a Safety Factor and an
Uncertainty Factor?

When regul atory agencies first adopted the approach of
setting acceptable | evels of exposure to potentially risky
substances, those levels were usually derived by determ ning the
dose | evel at which no adverse effects were seen in aninal
studi es and adjusting that nunmerical value by applying "safety
factors” designed to account for, anmong other things, potential
di fferences between ani mals and hunans and potential differences
anong humans (conmonly referred to as the inter- and intraspecies
factors). Because the factors cannot guarantee absol ute safety
and the factors are used to address uncertainties in the
know edge base, nore recently, EPA has begun using the term
"uncertainty factors" instead of "safety factors.”™ G ven that
EPA has used both terns to address the same concept and Congress
clearly intended the FQPA safety factor to cover uncertainty
resulting frominconpl eteness of data, OPP does not read any
substantive neaning into Congress’ use of the phrase "safety
factor” rather than "uncertainty factor.”™ The equival ence in the
use of the terns "safety factor™ and "uncertainty factor” is
further reflected in the legislative history where Congress both
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described the traditional inter- and intraspecies factors as
"safety factors" and directed that the FQPA safety factor
provision be interpreted in furtherance of the NAS recomendati on
for use of an additional "uncertainty factor” of up to 10X to
protect infants and children (House Report 104-669, 104th
Congress, 2d Sess. 41, 43 (1996)).

Even though EPA nore frequently uses the term"uncertainty
factor," since the statute uses the term"safety factor,"” OPP
will continue to use the term"safety factor” when referring to
the factor applied for the protection of infants and chil dren.

B. Wat is the FQPA Safety Factor Additional to?

Congress specified that the 10X factor should be an
"additional factor™ without stating in the statute what serves as
t he baseline safety factor. Nonethel ess, given existing risk
assessnment procedures, there can be little doubt as to Congress’
intention. For alnost 30 years, EPA, as well as others in the
scientific and regulatory community, has routinely been using at
| east two tenfold safety or uncertainty factors when relying on
animal testing to assess the potential for human hazard posed by
exposure to chemicals. The two tenfold factors used nost often
are designed to address both the extrapolation of the results of
animal studies to humans (i.e., the interspecies uncertainty
factor) and variability and sensitivity within humans (i.e.,

i ntraspecies uncertainty factor) and to serve as the starting
poi nt for defining an acceptabl e exposure |evel for a chemcal.
Furthernore, it is also well-established regulatory practice to
apply, on a case-by-case basis, additional safety, uncertainty,
or nodifying factors along with the baseline inter- and

i ntraspecies factors where the circunstances warrant such
factors. These uncertainty factors have been used principally to
address gaps in the toxicology database or inadequacies in the
key existing toxicology studies. For food use pesticides, it has
only occasionally been necessary to apply additional uncertainty
factors to account for gaps or inadequacies of this nature.

Consi dering these past risk assessnent and regul atory practices
and the consi derabl e overl ap between the FQPA safety factor and
exi sting practice on the use of additional factors (see B.3.

bel ow), OPP believes Congress intended that the FQPA safety
factor be in addition to only the standard, baseline inter- and
intra-species uncertainty factors.

C. Wiat Additional Factors Qualify as FQPA Safety Factors?
Not only does OPP' s prior practice regarding use of the

inter- and intra-species uncertainty factors provide the baseline
to which the FQPA safety factor is added, but OPP s pre-FQPA use
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of the other uncertainty factors helps to provide content to the
FQPA safety factor itself. It is OPPs view that the FQPA
codifies OPP's pre-FQPA use of traditional uncertainty factors in
addition to the standard inter- and intra-species factors. For
exanpl e, as noted, traditional uncertainty factors have been used
by OPP specifically (and EPA nore broadly) to address
deficiencies in the toxicology database. This concept is
reflected expressly in the FQPA safety factor provision by the
direction that an additional 10X factor be applied, for anong

ot her reasons, "to take into account . . . conpleteness of the
data with respect to . . . toxicity.” Thus, it is clear that
pre- FQPA uncertainty factors which address deficiencies in the

t oxi col ogy dat abase regarding effects of concern for al

popul ations, including infants and chil dren, have becone, after
passage of the FQPA, FQPA safety factors. OPP believes it is
unreasonabl e to assune that when Congress specified an
"additional" safety factor "to take into account . . .

conpl eteness of the data with respect to . . . toxicity,"
Congress intended that OPP apply its traditional deficiency
uncertainty factor where a study was m ssing or inadequate and
then apply a second safety factor under the FQPA for the sane
defici ency.

The FQPA safety factor provision, however, was not sinply a
codification of existing practice. It was both a codification
and an expansion. Prior to the enactnent of the FQPA, OPP
al ready consi dered both the observed adverse effects shown in
studi es and the conpl eteness of the toxicol ogy database in
determ ning the appropriate conposite uncertainty factor to be
applied in calculating the RED. It was only on rare occasions,
however, that OPP found that an additional factor was needed
because either the adverse effects were so severe or other
substantive results raised sufficient questions regarding the
adequacy of the traditional uncertainty factors.’ Congress, by
specifically including a reference to potential pre- and
postnatal toxicity as a factor justifying an additional 10X
factor for pesticides, has effectively expanded OPP s pre- FQPA
practice concerning the role substantive study results play in
safety factor determ nation by placing increased enphasis on
potential pre- and postnatal toxicity.

An addi tional expansion of pre-FQPA practice was effected by
Congressi onal reference to the conpl eteness of the exposure
dat abase. Prior to the enactnent of FQPA, OPP did not use an
express safety or uncertainty factor approach wi th exposure
assessnments. That is, OPP did not nodify exposure assessnents by

"Contrary to statements in the NAS Report entitled "Pesticides in
the Diets of Infants and Children" (NRC 1993; p.361), an additional
10X factor has not been automatically applied by OPP or EPA whenever a
study identified fetal devel opnental effects.
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sonme factor to address limtations in the exposure database.

Rat her, OPP attenpted to ensure that exposure was not

underesti mated by using reasonabl e hi gh-end exposure assunptions
where enpirical exposure information was unavailable. As with
pre- and postnatal toxicity, Congress, by explicitly referencing
t he conpl et eness of the exposure database as one of the
considerations justifying an additional 10X factor, has placed
new enphasis on the need to ensure that exposure assessnents are
based upon conplete information relevant to infants and children
so that risks are not underestimated.

D. What Discretion Does EPA Have in the Application of the
Addi tional FQPA Safety Factor?

The statute established that OPP shall apply an additional
10X safety factor as a default to account for pre- and postnat al
toxicity and conpl eteness of the toxicol ogy and exposure
dat abases. The statute also provides that OPP may apply a
different safety factor where reliable data show that such a
factor wll be safe for infants and children. OPP interprets
these statutory directives as essentially establishing a
presunption in favor of applying an additional 10X safety factor
to pesticide risk assessnents. Only when there is reliable
evi dence showing that a different safety factor is protective of
infants and children would it be appropriate not to retain the
presunptive or default 10X factor. As explained in the policy
docunent, OPP favors an approach relying to the greatest extent
possible on reliable data to nake individualized assessnents for
pesticides of the appropriate, if any, additional safety factor
needed to protect infants and chil dren.

In evaluating the size of any factor different fromthe 10X
default safety factor, OPP does not believe that Congress
i ntended that the default 10X factor be split up using sone
mat hemati cal fornula between pre- and postnatal toxicity and the
conpl eteness of the toxicology and exposure databases. Rather,
OPP thinks that its focus should be on what factor is needed to
protect infants and children. That analysis should concentrate
on what the existing data show with regard to the pesticide in
guestion. Wen data are m ssing or otherw se inconplete, the
analysis will be concerned with how the results fromthe m ssing
data could affect the risk assessnment. This analysis may result
ina finding that a factor either greater or |ess than 10X shoul d
be added to the traditional inter- and intraspecies factors or
that no factor in addition to these traditional factors is
needed. It may also result in the conclusion that an additional
factor of 10X is needed for the protection of infants and
chil dren because the data support the conclusion that the default
value is the appropriate val ue.

Earlier OPP policy statements have descri bed deci sions
regardi ng the additional FQPA safety factor as to whether to
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"retain, reduce, or renove" the 10X factor. This |anguage was
originally adopted by OPP to enphasize its position that the
starting point in any assessnent is that the FQPA 10X safety
factor is assunmed to be necessary to protect the safety of
infants and children unless reliable data show ot herw se. OPP
has becone concerned that use of the |anguage "retain, reduce or
remove” contains an erroneous inplication that would restrict

i npl enentation of the FQPA safety factor provision in a manner
that is nost protective of infants and children. The "retain,
reduce or renove" |anguage inplies that OPP t hought any
"different” additional factor applied could be no greater than
10. The statute is not so limting. |In fact, the final safety
factor could be greater than 10X. OPP continues to adhere to the
core principle that the FQPA establishes an additional 10X safety
factor as a default. In this docunent the phrase "consider an
FQPA safety factor"” should be interpreted to nean to retain the
presunptive 10X FQPA safety factor or to establish a different
safety factor that is less than, equal to, or greater than the
def aul t val ue.

E. What Are Reli abl e Data?

OPP may use a margin of safety different fromthe default
FQPA safety factor where OPP can concl ude, based on "reliable
data,"” that the margin chosen will protect the safety of infants
and children. Several provisions in FFDCA Section 408 nention
the need for reliability of data or information (see, e.g.,
Section 408(b)(2)(A)(ii), 408(b)(2)(D)(i)). OPP does not
interpret the reliable data requirenent in the infants and
children’ s provision as mandating that any specific kind of data
be avail able, just that the data and information that formthe
basis for the selection of a different safety factor nust be
sufficiently sound such that OPP could routinely rely on such
information in taking regulatory action.

I n conducting both hazard and exposure assessnents, OPP, at
times, relies on a wide range of assunptions and nodels to
eval uate and suppl enent specific data avail able on the pesticide.
For exanple, alnost all hazard assessnents depend on the
assunption that effects observed in animals can be used to
predict both effects in humans and the | evel bel ow which those
effects are not likely to occur. Rarely does OPP have human
testing data for a pesticide; however, nore generic data and
information concerning the relevance of aninmal testing to humans
are sufficiently reliable to support these assunptions. An
exanple in the area of exposure assessnment is OPP's use of a
tol erance val ue as the assuned | evel of pesticide residue in a
food. Although, in a nunber of circunstances, OPP has studies
anal yzing pesticide residue levels in food at the tinme of
pur chase or consunption by the consuner, there are nmany
ci rcunstances, particularly those involving nost new pesticides,
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where OPP does not have such data. However, for many pesticides,
OPP general ly does have data showi ng residue |levels at the tine
of harvest, as well as nore general information regardi ng what
happens to residue | evels over time and during food processing.
Taken together, this informati on provides reliable data
supporting OPP' s assunption that using tolerance |evel values for
residue levels will not understate exposure.



I n exam ni ng whether enpirical data used with assunptions or
nodel s provide reliable data that allow OPP to set a different
margi n of safety than the additional tenfold default value for
the protection of infants and children, this policy directs the
ri sk assessor to focus on whether the assunption or nodel is
based on a conbi nati on of data and reasonabl e scientific judgnment
that hazard or exposure, as applicable, will not be
underestimated. To be reasonable, scientific judgnment may not be
based on nere specul ation but nust take into account rel evant
information and data. How nuch information and data, and how
speci fic those data nust be, will depend on the nature of the
assunption. In sonme cases, only very general information or data
wi |l be needed. For exanple, in the absence of data on derna
absorption for a pesticide, OPP will often assune that the
pesticide is conpletely absorbed. |If such an assunption is nade,
t he absence of the specific dermal absorption data woul d not nean
t hat OPP does not have "reliable data" to nmake a finding on
children’s safety. Rather, basic scientific principles provide
the reliable data to support the assunption that a human cannot
absorb nore than 100 percent of a substance to which he or she is
exposed dermally. OPP can conclude that the assunption is a
reasonabl e scientific judgnment that ensures that children’s
exposure has not been underestimated for this route of exposure.

F. \What Pesticides Are Covered by the FQPA Safety Factor?

The 1996 anendnents to FFDCA state that the Agency shal
assess risk to infants and children and consi der the FQPA 10X
safety factor when "establishing, nodifying, |eaving in effect,
or revoking a tolerance or exenption for a pesticide chem cal
residue. . ." Thus, at a mninmum any pesticide with a use
pattern which would require a tolerance or an exenption froma
tol erance m ght be expected to require an FQPA safety factor
deci sion. For the purpose of FQPA and the scope of the FQPA
safety factor guidance, the term "pesticide" covers both active
and other (i.e., inert) ingredients. In the US., at the present
time, there are nearly 1000 pesticides registered as active
i ngredi ents and about 2500 pesticides registered as "other”

i ngredi ents. Food use pesticides, both actives (over 450 in
nunber) and others, belong to many chem cal classes. The

chem cal characteristics and anticipated toxicity potential of
the pesticide (along with the proposed use pattern) dictate the
ki nds of toxicology data that would be needed to characterize its
hazard profile. For those categories of food-use pesticides for
whi ch only a m ni num t oxi col ogy dat abase is deened necessary, a
"reasonabl e certainty of no harnf and safety factor finding would
be acconplished only in the qualitative sense, particularly those
for which an exenption froma tol erance would be granted. A
simlar qualitative approach to the FQPA safety factor woul d
generally be followed. The Agency believes that there are many
exanpl es of substances that m ght be subjected only to a
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qualitative finding, such as the active conponents in plant

i ncorporated pesticides, mcrobial and sonme other biopesticides,
as well as many inert ingredients. For many others, including
nost of the pesticides thought of as "conventional"” chem cal s,
the required toxicity database is |arger and nore diverse in
endpoi nts eval uated and, as such, would |l end thenselves to
guantitative FQPA safety factor decisions. That is, nunerical
val ues woul d be derived, then nodified upward, downward or |eft
unchanged during the FQPA safety factor decision process,
dependi ng upon the nature and full ness of the avail able

i nformati on. Exanples of classes nore traditionally thought of as
"conventional" pesticides are the organophosphorous and
pyrethroid insecticides; the triazine, chlorphenoxy, and

chl oracetanilide herbicides; and the conazol e fungi ci des.

The statute requires that no tol erance or tolerance
exenption may be granted for an FFDCA "pesticide chem cal”
wi t hout adhering to the children’s safety provision in section
408(b) (2) (C) including the additional safety factor requirement
in that provision. The FFDCA defines a "pesticide chemcal" as
"any substance that is a "pesticide" within the neaning of the
Federal Insecticide, Fungicide, and Rodenticide Act," excepting
certain antimcrobial pesticides (see FFDCA section 402
(q)(1)(B); 21 U S.C 321(q)(1)(B) as anended by the Antim crobi al
Regulatlon Techni cal Corrections Act of 1998, Pub. L. 105-324,
112 Stat. 3035 (1998)). Thus, if a pest|C|de has a use that
gqualifies as a "pesticide chemical " and that use requires a
tol erance or exenption fromtolerance (i.e., the use results in
residues in or on food), that pesticide would have to be
eval uat ed under section 408(b)(2)(C). Further, section 2(bb) of
FI FRA specifies that a pesticide cannot neet the regul atory
standard under FIFRA if "a human dietary risk fromresidues that
result froma use of [the] pesticide in or on food [iS]
inconsistent with the standard under section 408 of the Drug, and
Cosnmetic Act." EPA interprets this |anguage as inposing a
simlar test to that under section 408 pertaining to whether a
tol erance is needed that is, a determ nation of whether the use
of the pesticide results in a dietary risk due to residues in or
on food. The scope of FIFRA section 2(bb), however, is slightly
broader than section 408 because section 2(bb) applles to FIFRA
"pesticides” not only FFDCA "pesticide chemcals.” Thus, any
pesticide that has a use captured by FIFRA section 2(bb) would
need to be anal yzed under the children’s safety provision even if
the use is excluded fromsection 408 by the definition of
"pesticide chemcal."



It has been argued that, if the only action before the
Agency is an application for the registration of a use of a
pesticide that does not result in residues in or on food, then a
children' s safety factor analysis is not required even if the
pestici de has other uses which result in residues in food.

Whet her or not a children's safety factor analysis is strictly
required to make the FIFRA registration decision for that non-
food use, OPP does not believe it would be wise to register such
a use without considering the children’s safety factor provision
as well as the other provisions in section 408 concerning risk
assessnment. Proceeding w thout consideration of section 408 and
the effect that the new use wll have on the aggregate risk as it
applies to the existing uses covered by section 408 mght lead to
a situation where OPP woul d grant the non-food use only to have
to i medi ately cancel that use or some other use because of
aggregate risk concerns under the FFDCA. If a pesticide has no
uses that result in dietary risk as a result of residues in or on
food, then there would be no |l egal requirenent to do a children’s
safety factor anal ysis under FFDCA section 408(b)(2)(C. OPP,
nonet hel ess, may wi sh to consider the node of analysis foll owed
under the children’s safety provision to ensure that any action
under FIFRA fully considers the potential risks to children.

G Wiat Popul ati on Subgroups Are Covered by the FQPA Safety
Fact or ?

The | aw states that the FQPA 10X safety factor shall be
applied "for infants and children.” OPP, along with the rest of
t he Agency, in fact, is concerned about the potential for adverse
effects appearing as a consequence of exposure before conception,
during the prenatal stages, infancy and chil dhood until the tinme
of sexual maturation. Thus, if it is anticipated that children
of any age up to full sexual maturation (which in humans is
generally considered to span the age range from 18-21 years of
age) or females of child-bearing age (characterized as "fenual es
aged 13 - 50" in OPP risk assessnent policies and procedures) are
anong the exposed popul ati ons, an FQPA safety factor
determ nati on woul d be nade during the risk assessnent and ri sk
managenent process. On rare occasions, it may al so be
appropriate to make an FQPA safety factor finding for sexually
mature males, if it has been shown or woul d be expected that
pestici de exposure to the male spermcells may | ead to adverse
consequences for the conceptus. |If no exposure is expected for
any of the aforenentioned subpopul ati ons and/ or none of these
subpopul ations is the focus of the risk assessnent being
undertaken, then a determ nation on the FQPA safety factor is
unnecessary, and no FQPA safety factor decision is incorporated
into the risk assessnent and ri sk managenent process.
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