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Intro and Background
Session I11: Mddels - Residential Exposures - REx Mdel

Passage of the Food Quality Protection Act in 1996 necessitated
significant revisions to EPA's risk assessnent policies, guidance
docunents and associ ated nodels for estimating exposure and ri sk
to pesticides.

REx is a Residential Exposure Mdel which automates the
calculations required to estimate exposure and associ ated ri sk
fromresidential use(s) of pesticides. The REx nodel reflects a
meani ngf ul advancenent to software currently available to EPA s

O fice of Pesticide Prograns for estimating residential exposure
and risk to pesticides. As such, EPA is soliciting SAP conments
and peer review of the REx Mddel (version 2.1G and advice on how
to proceed with future revisions of the nodel. To assist the SAP
in their review of REx each panel nenber was provi ded:

. Thi s background docunent
. CD cont ai ni ng:
REx Mbdel

REx Techni cal Notes
REx Turf Case Study
. Questions for the SAP

Rex Model-summary description: REx is a software tool, devel oped
by the Non-Di etary Subcomm ttee of the OP Case Study G oup, for
routine determnistic and/or stochastic estimation of potenti al
applicator and post-application residential exposures for a
variety of comon product use categories (those addressed in the
EPA' s Standard Operating Procedures for Residential Exposure
Assessnent).

REx is a tool designed to provide screening-level and, if data
are avail able, refined estimates of aggregate residenti al
exposure, absorbed dose and risk. REx was devel oped as

custom zed spreadsheets using Visual Basic for Applications (VBA)
and M crosoft Excel providing ease of use by a broad community of
end-users. The REx CD ROMincludes scientific literature review
docunents, a case study (residential turf scenario), help files
and transparent docunmentation of all nodeling algorithns and
associ ated i nput variables (technical guidance).

The REx structure is transparent and extrenely flexible. It
facilitates iterative calculations, quality assurance revi ews,
reproduci bility of assessnents, standardized reporting of input
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vari abl e val ues for each scenario sel ected, and several output
formats. The Visual Basic for Applications (VBA) progranm ng

pl at f orm and nodul ar design of REx also facilitates rapid and
cost-effective additional custom zation (e.g., addition of
alternative assessnment nethod al gorithns, outputs or reports,
etc.). REx has been used to respond to EPA draft REDs and FQPA
aggregat e assessnents related to registration and re-registration
under the Food Quality Protection Act (FQPA). In addition, ORETF
(Qut door Residential Exposure Task Force) provided support for

t he devel opment of REx and is creating a custom zed version that
will be supplenented with proprietary dat a.

REx provides a nulti-pathway, multi-route nodeling approach and

i ncludes multiple assessnent nethods (e.g., post application
whol e- body dermal transfer coefficients and/or unitless body-
part-specific transfer factors). It allows the risk assessor to
exam ne exposure values for selected applicator or post-
application scenarios and considers inhalation, dermal, and

i ncidental ingestion routes. Miltiple subpopul ations are
addressed sinmul taneously. Exposure factors associated with these
subpopul ati ons can be custom zed by the user. Further, the
default scenarios and algorithns currently specified in the EPA
Standard Operating Procedures for Residential Exposure Assessnent
are included as optional selections in REx. Additionally,
alternative algorithms and input variable val ues based on a
conprehensive review of the scientific literature are options
within REx. Results of the literature review and other docunents
are al so provided on the REx CD ROM

REx provides a credible basis to understand relative simlarities
and di fferences regarding potential post-application exposure
across pesticidal active ingredients, formulations, product
categories, pathways, routes, and overall aggregate exposure and
risk. Thus, Margins of Exposure (MOEs) can be derived in the
nost biologically relevant manner (e.g., route-specific MXEs
versus total system c dose-based MOE)

The current version of REx provides estimates for day-of -
application exposures. Exposures nmay also be estimated for

i ndi vi dual post-application days, i.e., in cases where nedi a-
specific decay or "exposure decline” half-life values are
avai |l abl e.

Advancenents to REx are al so near conpletion to accomobdate

| ndustry task force data as inputs to nodeling, including
applicator "unit exposure" distributions, and product use/usage
survey data (e.g., frequency and timng of use events) to

Intro and Background
REx Mbdel
Sept enber 2000 SAP 2



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

facilitate derivation of cal endar-based exposure profiles and
associ at ed novi ng-averages for tinme periods relevant to the
t oxi col ogi cal effects of interest.

The generic version of REx is based on publicly avail abl e data.
However, REx can acconmpdate proprietary data and associ ated

i nput variable values as alternatives. REx has been submtted
for review by the U S. EPA, California DPR and Heal th
Canada\rquote s PMRA and individuals with rel evant expertise in
t he European Union. REx represents the culmnation of nore than
two years of consensus-buil ding processes and thus, reflects the
current state-of-knowl edge with respect to residential exposure
assessnment net hods.

Finally, REx provides a neans for understanding the biases (e.g.,
conservatism associated with the application of data from
different exposure nonitoring study designs for applicators or
post - application activities (e.g., passive personal dosinetry
data from choreographed studies, such as “jazzercise” versus

bi ononitoring survey data) and thus, facilitates conparisons,

val i dati on and wei ght - of - evi dence consi derations to support
expert opinion or professional judgenent, where it IS necessary
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