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1. BACKGROUND

The Office of Pesticide Programs (QPP), has historically, focused on comprehensive risk assessment for
chronic dietary [Reference Dose (RfD)] exposure, or for endpoints based on cancer, developmental or
reproductive hazards. During the re-registration process, it became apparent that there were pesticide
uses and exposures other than dietary which needed to be addressed. Therefore, the decision was made
~ to perform comprehensive risk assessments for acute dietary as well as occupational and residential -
exposures. In order to accomplish this, based on the use pattern, several €xposure scenarios have been.
developed and the toxxcology data base is systematxcally evaluated for hazard identification for the
various exposure scenanps For hazard identification, the toxicology endpoint selection (TES)] entails
identification of doses and endpoints from appropriate toxicological studies that most closely matched -
the route and duration of exposure for which a risk assessment is required. Hazard identification is
accomplished at the Health Effects Dmsxon s Hazard Identification Assessment Review Committee

(HIARC) meetings. i

Exposure scenarios evaluated by the HIARC are divided into dietary and non-dietary, the latter of which
is then subdivided by duration and route of exposure. Acute Dietary refers to 2 one day or 24 hour -
dietary exposure and Chronic Dietary refers to life-time dietary exposure. Non-dietary exposures -
include Occupational or Residential Exposures via the dermal and inhalation routes that are divided
into three time periods: a Short-Term exposure penod of 1 to 7 days; an Intermediate-Term exposure
. period with a duration of 7-days to several months; and a Long-Term exposure period covering a

_ substantxal portion of the life time (i.e., several months to life-time).

Occupational and resxdenual exposure xnvolves three categories of exposed individuals: 1) pesticide

handlers, which includes those who mix, load and apply pesticides in their work; 2) reentry WOrkers

which includes agricultural workers who recater treated fields or greenhouses to harvest crops or’ :

undertake any other work in a treated area; and non-agncultural workers whose work area is treated with

" pesticides; and 3) individuals who are exposed at home-or in the workplace to pestlmdcs apphed by

: themselves, famxly members, or professxonal apphcators

- This guxdance document descnbes the procedures used in toxxcology endpomts selecnon for acute and
chronic dietary, as'well as occupational and. reSIdenual risk assessments: 'For each exposure scenario,
guidance is provided for: 1) evaluation of toxicity studies that are relevant for use (i.e,routeand -,
duration of the study being similar to the éxposure duration of initerest); 2) selectioti of appropriate-:.
endpoints for hazard identification (i.e., doses and endpoints that best define the potetmal hazard in -

+ association with the exposure scenano) 3) the process for hazard 1dent1ﬁcauon (i.e., useof a wenght-of-

evidence type approach in which all available studies ‘are considered together as opposed to the résults of

a single study); 4) the influence of dermal absorption in hazard 1denhﬁcauon, 5) the criteria for the use .

of NOEL, LOEL, and the appropnate endpomts in the hazard 1dent1ﬁcatxon process, and 6) the use of

MOEs in risk assessments. _
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II DIETARY RISK ASSESSMENT

A. ACUTE REFERENCE DOSE (ACUTE RFD)

1. Obijective

The objective is to identify acute hazard (dose and endpoint) based on the toxic effects observed
in a study following a single oral exposure (dose) of the pesticide to estabhsh ani Acute Reference
Dose (Acute Rﬂ)) :

&

2. Relgwant Studles for Acute' Hazard Identification

-a. Acute Neurotoxicity Study in Rats

. This study (§81-8) is pertinent because: 1) animals receive a single oral dose and therefore all
toxicological effects can be attributed to that one dose and 2) the use of three dose levels
yields a NOEL that can be used in risk assessments. This study, however, is not- avaxlable in
the existing database for most of the pesticides. :

b. Prenatal Deveiopmental Io_g‘cm §tudies

. The use of the prenatal developmental toxicity studies (§83-3a,b) for acute hazard
identification process presumes that the developmental effects could result from exposure to
a single dose (US EPA, 1986b, 1991). The cells, tissues and organ systems are part of an
ever-changing environment in a developing animal. An adverse effect is likely to occur when .
an exposure.of sufﬁcxent magnitude occurrs during a critical period of fetal development
- and/or of a particular organ systéni. The nature of the critical period to a’large extent deﬁnes
 the exposure conditions such as the dose, duration and ﬁequency necessary. to resultinan
. - altered development. Consequently, decisions concerning the appropriateness of endpomts
' :from these studies must be based on professmnal 3udgement. The prénatal developmental
- toxicity. studxes) are relevant because: 1) ;he treatment route is oral; 2)a single dose of 2.
. substance, administered at a critical pomt in the development of the  organism, can elicit -
developmental effects and 3) ﬁ'equently itis possible to ascertain the relationship between the
.day of dosing and the manifestation of the maternal or developmental effects. It is ‘noted,
‘however, that the treatment pcnod conslsts of repwed dosing (9 days for rats and 15 for
rabbns) to prr.fgnant ammals - ‘

, »c. Othe: §tudm :

-The subchromc, chromc, or reproduchve toxicity, or carcmogemclty studws (conducted v1a
the oral route) if the acute be identified to hav ccurred
- during the first few i&!& gf the treatment, and therefore are appropriate for eximpolauon
- . Human data when there is information on the exposure levels associated with-an appropnate
endpaint. The human data, when avaxlable, are gwcn first pnonty, with the ammal toxxcxty
studies serving to complement them. ‘ :

-
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3. Hazard »Identiﬁ-cation Process for At_:ute‘Dieta:xRisk Assessment

administration of a pesticide. When a potential acute endpoint is identified, a determination

should be made as to whether the toxicological effect is, in fact, very likely to be manifesteq
as a result of a single or (at most) very few doses.

subpopulations such as Females 13 + years, pregnant, Nursing infants, Non-nursing infants,
Children 1-6 years old and 7-12 years old, Males, 13-19 years, Males 10 years and older,
Females 13-19 years, and Fc’m‘ales 20-years and oldex_'._ . o

main categories; Females 13+ (i.e., child bearing age) and the Genera} Population which
Includes infants and children and adult'males (i.e, excluding Females 13+).- The hazard .
identification (j.e., endpoints selection), therefore, must be pertinent to these population
- subgroups in establishing the acute RfD., R T, o

| Therefore, for acute d,igtaxy“ris.k‘ aséessménts'_ only, the population subgroups are divided into two

When the qudpoint selected is from an acute neurotoxicity study (eg., cholinergic signs, " ERTST
. cholinesterase inhibition, behavioral alterations and/or neuropathology), or from subchronic or
chronic toxicity studies (e.g.,, toxicity attributable eatly expsoure), it is appropriate for all .
- population subgroups (j.e, Females 13+ as wel] as the General Population which includes infants
and children) s.. LT : , .




Therefore, when a developmental endpoint is selected, another endpoint (i.e., a "non-
developmental) MUSTt be selected for the General Population (i.e, adult males, infants and
children). This can be accomplished by evaluating the maternal toxicity observed inthe =
developmental toxicity study that was used for Females 13+, or the acute neurotoxicity study, .
and/other oral toxicity studies. For example, if maternal toxicity (e.g., clinical signs, abortions, body
weight loss in early dosing period, etc.) is attributable to a single exposure, it can be used for acute
hazard identification for the General Population. Even though the endpoint identified is maternal
toxicity and occurrs.in pregnant animals, it is appropriate for use for the General Population because
effects are seen in the most sensitive population (i.e., pregnant animals) and thus (the matemnal
‘NOEL) would be protective of potential adverse effects on the developing fetuses as well as the
‘general population. This acute RfD should be used for acute dietary risk assessments for the General
Population including infants and children. _

" When it is not possible to identify a dose and endpoint (i.., a "non-developmental endpoint")
attributable to a single exposure from any of the available oral toxicity studies, then a determination
is made that no toxicological effects attributable to a single exposure (dose) were observed in oral
toxicity studies. Thus an acute RfD can not be established and an acute dietary risk assessment wﬂl
not be required for the General Population.

B. CHRONIC DIETARY RISK ASSESSMENT (CHRONIC RID)
1. Obijective

The objective is to identify chronic hazard (do'se and endpoint) Based on the toxic effects
- observed in a study following repeated oral exposure (dose) of the pest1c1de to estabhsh an
Chromc Refercnce Dose (Chromc Rﬂ)) : : _ - .
elev nt tud ent ification
a. Chronic Toxicity Study in Dogs (§ 83-1b)
~ b Chronic Toncitlearcmogenicity Study in Rats (§83-5)
€. Carcmogenicxty Study in Mice (§83-2b)
o, Two-Generatlon Reproductlon Study in Rats (§83-4)

e. Hum_anData .
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3. Hazard Identification Process for Chrogic-D‘ieta't_'x Risk Assessment

Once the critical study demonstrating the toxic effect of concem has been ideritified, the selection

of the endpoint and dose (usually the NOEL but some times LOEL) results from an objective '

examination of the data available on the pesticide. The critical endpoint selected should be the

effect exhibiting the lowest NOEL. ‘The RfD is then derived by dividing the NOEL or the LOEL

by an appropriate Uncertainty Factor (s), Selection of the Uncertainty Factor to be employed in

- the calculation of the RiD is based on professional judgement while considering the entire data
base of toxicological effects for the pesticide.: ' R v -




[Il. OCCUPATIONAL OR RESIDENTIAL EXPOSURE RISK ASSESSMENTS
A. SHORT-TERM DERMAL RISK ASSESSMENT
1. Objective

The objective i is to identify Short-Term hazard based on the toxic effects observed in studies -
where the treatment conditions in experimental animals are sumlar to the route (dermal) and
duration (1-7 days) of human exposture.

\

2. Relevant Studies for Shog-Term Qermal Hazard ldentification Process '

The gundelme study that is most dlrectly apphcable to this route (dermal) and exposure period of

concern (1-7days), is the 21-day dermal toxicity study. I the absence of a 21-day dermal _
. toxicity study or other dermal studies, toxicity studies in which the route of administration is oral .

may be used for short-term hazard identification. If an oral study is used for dermal exposure risk -

assessment, the magnitude of dermal absorption must be ascertained and a dermal absorption

factor must be identifiéd for route-to-route extmpolauon The procedure for 1dent1fymg the

dermal absorption factor is dlscussed in detail in Sectton V.

In general, a Short-Term dermal exposure risk assessment Wlll not be necessary 1f no systenuc

. toxicity was seen at the Limit-dose (1000 mglkg/day) in the 21-day dermal study. However, if |
. the toxicity profile of the pesticide indicates serious concemns for toxicological effects not

evaluated in the 21—day study (e.g., neurological or developmental effects), then a weight-of-

evidence approach must be used in which all avmlable studxes (oral and dennal) are eon51dered

coucolmtantly for endpomt selecuon. R . , .

.Studles that are consldezed to be most sultable for this risk. assessment arc
2. 21-day lTonci tud | |

- This study in rats or rabbxts (§82-2) is pertment because 1) the expenmental condmons
(dermal apphcauons) simulate human dermal exposure depending on the intended pesuelﬂe
- formulation‘'and use scenario, and 2) the treatment period (6 hours/day, 5 days/week for3
weeks), although longer, goes enoompass the exposure penod of coneem (1 e., 1-7 days)

renata Devel e tal T diee ] 'dv mal) - v L EL -‘: ERN R
These studxee (§83-3a,b) are consxdered to be appropnate when |
. A 21-day dermal toxlcxty study is not avaxlable
" (2).No systemic toxicity is seen.in the available 21-day study but da:a from the ' :
- deyelopmental toxicity. studies indicate a serious concern for developmental effects i in the =
absence of maternal toxicity. ‘Thus, the concern for the developmental effects outiveighs

- the lack of adverse effects in the dermal study since the dermal studies do not evaluate
parameters that characterize developmental toxicity endpoints; '




(3) The relationship between the day of dosing and the manifestation of systemic toxicity
can be ascertained in these studies since clinical observations are made throughout dosing

period (9 days in rats and 15 in rabbits) making toxicity data available and comparable
for the 1-7 day period,;

(4) The nature and severity of the developmental effects observed across species are of
concern or multiple observations of developmental toxxcuy (which constitute a
syndrone) were observed in a single or multipie species; and/or

(5) Using the NOEL from the developmental toxicity study would increase the protection
against potential adverse effects on the developing fetuses as well as the general
population.

c. Acute Ne rotoxicity Battery (oral) -
This study (§81-8) is suitéble when:
- (1) Therei is 4 concern for neurotoxxcologlcal eﬁ'ects and/or '

(2) The NOEL for acute ncurotoxmxty or.other endpoxnts is lower than that for.
developmental toxicity or any other Short-Term endpoint

d-QLh_elit!‘_ils_

Range—ﬁndmg (1f avmlable), subchromc (oral or dermal), chromc and/or reproducttve toxmty :
(oral) studies may be used if treatment-related toxic effects appear early and are mqst '
' appropriate to extrapolate for short-term exposures: Endpoints that can be used from these
studies include effects that appear to occur-garly in the study (i.e., within 1-7 days). This -
. -extrapolation from long-term studies for ‘short-term hazard identification'is valid only i if the -
. endpoints are established early.in the study and are thus most appropriate to cxtrapolate to
short-t exposures,’ Early indications of effects in subchronic studies  might include, but
are nof limited to, cage-side observations, hematology (eg, anemla) clinical chemistry
(indicate development of abnormal pathology) and histopathology {pre-neoplastic Iesxons) :
. data. Body weight data from dietary studies are not appropriate due to palatability problems -
 Body weight data from oral (gavage), dermal. and inhalation studies aré appropriate as an -
-~ indicators of early animal stress. Thetefore, extrapolation from: subchromc studies as.-
“opposed to chronic studies may yield a lugher confiderice in selecting an endpoint for th15 '
exposure period. On the other hand, cases in which effects appear late (i.c., after several
months) are not appropnate for hazard 1dent1ﬂcauon for short-tcrm nsk assessment.

\

S X ﬂa_zard Ide:_xtiﬁcattog_ Prgcess for Shg_rt-I gg-Dggal E_x_p" osurg Risk Assessment.:
Toxicology endpoint selection should be made using toxicity dat&generated by the same route as
~ the likely exposure (i.c., dermal). Therefore, in identifying the Short-Term enpdoints, the
'pnmary prefcrencc should be the 21-day dermal toxicity study

i




.- (not a Guideline requirement) and these adverse effects can not be determined for the dermal

When a 21-day dermal toxicity study is available and an appropriate endpoint is identified fro
this study, then 2 determination is made on the: 1) type and degree of toxicity observed; 2)
relationship between the day of dosing and the manifestation of toxic effects during the first
week of the study, 3) dose-and time-response curves; 4) toxicity between the sexes; 5)

: relanonshlp between dermal and systemic toxicity; 6) significance of dexmal absorptxon, and 7)
the appropnateness of the NOEL/LOEL established. :

When a 21-day dérmal toxicity study is avallable and: 1) no systemic toxicity is seen; or 2) the
effects seen are not appropnate for this exposure period (1-7 days)of concem (i.e., body weigh
gain depression, alterations in hematological or clinical chemistry parameters measured only at
termination, and/or histopathological lesions, etc.) and 3) the endpoint is not appropnate for

. making regulatory decisions (e. .8, piloerection, etc), then this study should not be used i in hazard
identification. '

When a 21-day dermal toxicity study is available but the toxicity profile of the pesticide indicates
a potential for neurotoxicity concerps via the oral route, then the dermal study should be
-examined to determine wheather neurotoxicity parameters were evaluated. If they were not -
evaluated, then this study must be considered concomitantly with the acute neurotoxicity study.
The toxicity observed in both these studies (oral and dermal) will be evaluated to ascertain the
influence of dermal absorption as well as the relevancy of the effects based on the routes (oral vs.
dermal) of administrations. .

When a 21-day dermal study is available but 1) either no systemic toxlcxty is seen, or 2) the

systemic toxicity seen does not reflect the toxicity profile of the pesucxde (such as potential for- .

developmental effects of concem), or 3) a developmental endpoint was used for establishing an -

acute RD, then this study may not be appropriate for this risk assessment. ‘Under these - *

_ eondmons, the21-day dermial study is not appropriate for this risk assessment because; 1) of the -

* concern for the fetal effects seen; 2) developmental effects are considered to be appropriate for
this exposure period of concern; 3) fetal parameters are not-evaluated in the dermal to:neity study '

. route of exposure; and 4) the endpoint will provide adequate protection for pregnant workexs
" sUnder theése conditions, the developmental endpoint should be selected for this (dermal) nsk
: assessment along wnh a detmal absorphon faetor for route-to-route extmpolatmn. T

A When a Zl-day dennal toxxexty study is not avaxlable, endpomt selectxon is dependent on oral -
toxicity-(prenatal developmental and/or acute neurotoxicity) studies. Under certain ' -
circumstances extrapolation from range-finding, subchromc, or chronic studies are acceptable 1f
the treatment related effects appear early in the study (i.e., 1-7.days). Early expression of effects
would include, but are not limited to, cage side. observauons and interim chmeal pathology data.

'Endpoints observed during the early part of the study are also appropriate for extrapolationto™ . .
Short-Tenn exposures. However, late appeenng effects are. not appropnate for extrapolanon to -
short-term exposures , ,

! .
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When an oral NOEL is selected for short-term dermal risk assessment, a dermal absorption factor
should be determined for appropriate route-to-route (oral to dermal) extrapolation. The dermal
absorption factor can be obtained either from a dermal absorption study (if available) or
estimated from the oral and dermal toxicity studies (See Section V). ’

L]

B. INTERMEDIATE-TERM DERMAL RISK ASSESSMENT.
1. Objective | |

The objective is to identify intermediate-term hazard based on the toxic effects observed in
studies where the treatment conditions in experimental animals are similar to the route (dermal)
and duratlon (1-week to several months) of human exposure.

2. Relevant Studies for !ntcrmedmt_e—j!jerm Dermal Hazard Iden‘tiﬁcaﬁon

The current toxicology data requirements contain a number of studies that are relevant for ]
intermediate-term hazard identification. In these studies, the duration of treatment corresponds to
the exposure period of concem (one week to several months). ‘However, studies via the dermal
route are limited to the 21-day (§82-2) and the 90-day studies in rats or rabbits’ (§82-3) Other
studies that may be relevant for intermediate-term hazard identification conducted via the oral
route include: 1) the subchronic neurotoxicity study in rats (§82-6); 2) the subchronic feeding
studies in rats and dogs (§82-1a,b); 3) the prenatal developmental toxicity studies inrats and

. rabbits (§83-3a ,b); 4) the 2-genieration reproduction study in rats (§83-4); ¢ and 5) mtenm d’ata
from chronic tOXlClt}' (§83-1 a,b) and carcmogemcny (§83-2 a,b) studm ‘ :

-

nd 0- a al'l'oxii

These studxcs are. consxdcred to be dmactly apphcable for the purpose of hazard 1dermﬁcatxon
since the experimental condmons (dermal applications) simuilate the real-life exposure -
(dermal) depending on the intended pesticide formulation and use ‘'scenario. Also, the -

,lreamaint period (6 hours/day, 5 days/week for 21-or 90-days) encompasses ‘the exposute

period of concern (1 week to several months). However, for most-of the- pesticides, the 21- ;

day dermal toxicity study.is conducted mstead of thc 90-day,stndy based on the cntena L
: specxﬁedmthe40CFR.Part158 e ) ERS

b, O her O-D Stndl

. Studies of 90-days duration are conducted in muluplc specles (rats and dogs) by the oral -
route. In the absence of either a 21-day. or 90-day dermal study, the 90-day oral or
nem'otoxxcxty studies may be used for intermediate-term hazard identification. However,
since multiple species and routes are involved; selection of an appropriate dose and endpoint.
should include a companson of results across these studies and the intended formulation and
use scenario. -




c. Prenatal Developmental Toxicity Studies (oral) .

These studies are relevant ONLY when:
(1) Dermal toxicity_studies are not available to ascertain toxicity-via this route;

(2) No systemic or dermal toxicity is seen in the 21 or 90-day dermal tOXlClty studies but
developmental toxicity studies indicate a concern for developmental toxicity in the
absence of matemal toxicity (smcc developmental parameters are not examined in the
dermal studxes), .

3) The nature and severity of the developmental toxicity observed across species are of ",
concern or multiple observations-of developmental toxmty (which consumte a
syndrome) were observed ina smgle or multiple spécies; and/or

- (4) Using the NOEL ﬁ'om the developmental toxicity studies would increase the
.. protection against potential advetsc effects on the developing fetusw as well as the
gcneml population.

The 2-Gen rat_io od n Stud die_ta

The period of dosing ( 70 days prior to mating) represents exposure of intermediate duration;
the route of exposure, however, is oral. 'I'herefore, this study should be uséd only when the_

. parental (systemic), reproductwe or fetal toxicity are the major concems and are the most .
appropnate endpomt for: mtermedlate-term hazard xdenuﬁcatton PRI

B Whena relevant study thatls appropnate for the Mermedxate-term exposure penod is:
-unavailable, then the interim data from the long-term studies may be used. However, the .
~ interim data should be included as a part of the overall evaluation of subchronic effects when
+thew ‘ght-of the-emdencc evaluation is conducted. These data may provnie a broader data "~
“base for evaluatxon of appropnate endpomts and hazard 1denuﬁcanon for mtennedtate-tetm
exposurescenano-__ Lo . ‘ AT

In 1dennfymg hazards for Intermedaate-'l‘erm nsk assossment, critical ondpomts and consxderatxons

- are similar to those that are-currently used in establishing 2 NOEL/LOEL in any toxicity study.
Generally, a welght-of-thc-evxdence approach shotild be used in which appropriate endpoints from
all available 90-day studies are considered together, Cénsiderations would include the similarity of ~ -
effects among species, time course of development of effects (if this can be determined from the - '
studies), and similarity or differences in effect levels among species. The dose identified for _ -

_ intermediate-term risk assessment should not be higher than the dose selected for short-term risk
assessment. If the dose identified is ﬁ'om an oral study, then a dermal absoxptxon factor (ostunatod, i

not known) must be used. o , , i

.-
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When studies with appropriate duration, species and route are available, selection of dose and
endpoint should include a comparison of results across studies. Points for considerations include,
but are not limited to: 1) whether the effect occurs in multiple species, 2) if the effect is route
specific, 3) time of onset (if it can be determined), and 4) the nature of the dose-response in different
studies. Hazard identification from developmental or reproductive toxicity studies are relevant if the
pesticide has shown the potential to be a developmental or reproductive toxicant and if the dose -

~ identified from these gtadies: will increase the protection against potential developmental or
-reproductive effects on the developmg fetus as well as the general population. .

Comparison should be made to other subchromc studies or to interim data from long-term studies to
evaluate any potential discrepancy between the various data sets. Interim data should be included as
a part of the overall evaluation of subchronic effects when the weight-of-the-evidence evaluation is
conducted. These data may provide a broader data base for evaluation of the appropriate endpoints.
Increase in severity of a toxic response can be evaluated by comparing the NOELs/LOELs from the
chronic and subchronic studies. If the NOELS/LOELS are similar, greater latitude can be given in
extrapolating from long-term data to intermediate-term situations. Where NOELs/LOELs differ
_ greatly, the effects. may be cumulative in nature, and direct extrapolation from a Iong-term study to
an intermediate-term tune frame may be an ovcrly conservatwe esumate ofhazard. - -

3. LONG-TERM DERMAL RISK ASSESSMENI.
1. Objective | N
~The objectwe isto 1dentxfy long-tetm hazard based on the toxlc effects ohserved in smdlcs whcrc o

- the treatment conditions in experimental animals are snmlar to the mute (dennal) ‘and duranon o
. (several months o hfe tune) of human cxposure R S -

o If a Iongotenn dermal study is avmlable, that study is cons:dcmd ﬁrst. The current toxxcology
data req ents, however, do not contain Jong-term dermal studies for iong-tcrm hazard
identification and risk asswsment. ‘Long-term studies are usually available by the oral route,
‘which the durdtion of treatment (major portion df the animals life span) cortesponds td the - e
exposure period (several months to life time). ‘Due to this hmu;anon, the Committee must nely on f_

* long-term oral studies for long-term hazard identification and risk assessment and take deéfmal - -
absorption into account. These studies include the chronic toxicity studies in rodents and nosi- --
rodents (§83-1); the carcinogenicity study m.nnce and tats (§83-2), and. the 2-generatlon -

reproduction study in rats (§83-4) : o . :

For most pesucades, aReference Dose (RfD) is used for chromc dleta.ry risk assessment.
Since long-term dermal toxicity studies are rarely available, the Committee has to dcpend on the
long-term oral studies for identification of long-term hazards. In doing so, the Committee will
evaluate the appropriateness of the dose and hazard identified for establishing the RfD in relation

1 - o T
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IV. OCCUPATIONAL OR RESIDENTIAL INHALATION EXPOSURE RISK ASSESSMENTS.

A. QObjective

- exposure; 1-7 days for short-term, one week to several months for intenmediate-term and several

'B: | "fo ] s sy ut '.' R e ‘ e .

.In general, the dermal route of exposure for occupanonal or mdmnal uses is the most slgmﬁcant.

- For certain pesticides (and use pattcms), such as the fumigants, the inhalation‘foute is the most. -
' significant.: Inhalation exposure isalsoa conoem when the dermal exposure has becnsucc&ssﬁllly
- . mitigated or when dermal exposure has a very simall unpact (based on extremnely low. dermal .-

. -as termite treatment and fogging use), 3) the inherent toxicity of the pssucxde (i.e., TOXIClty Category = :
: hasedonLC, , and/orthe degroe ofexpom potentml (1.e, greaterthan l%) AR R -

: The current tox:cology data reqmrements are hnnted to the acute (§81-3) and subchromc (§82-4)
* toxicity studies. The acute study is not recommended for use in'risk assessments since this study is

‘'assigned to provide information necessary for determxmng appmpnate language for precautionary = -

'When there is a concern for potennal inhalation exposure (based on the use pattem) and there are no .

to long-term hazard for occupanonal or residential exposure requirements. The Committee w' '
recommend the use of the same dose and endpoint, used for deriving the RiD, for long-term

dermal rrisk assessment. However, if the use pattern and exposure scenario indicates special
concerns, if the toxicity of the pesticide warrants a hazard identification different from that of the
RID, or if the effects seen by the oral route are not expected by the dermal route (i.e., route-
specific effects), then the Committee will identify a dose different from that used for deriving the
RfD. If an oral NOEL (i.e., the same NOEL used to derive the chronic RfD) are selected for
Long-Term dermal risk assessments, the Committee will select a dermal absorption factor for use
in risk assessments. At times the 21- day or 90-day dermal (when available) study may be used
if the Committee determines that the endpoints observed in this study is appropriate for Long-
Term risk assessments and/or if it believes (bascd on other studies) that toxicity would not be
expected to mcrease over time.

The objective is to identify inhalation hazards based on the toxic.effects obsetved in inhalation
studies where the treatment conditions in experimental animals is similar to.the duration of human

months to life time for long-term

absorption) on the total exposire scenario.’ Therefore, the need for risk. assessment via'this route is -
contingent on: ‘l) the type of. pesticide formulation, 2) use-pattem(e g., us€ in confined spaces'such™ .

elevant