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ABSTRACT

Propargite (CAS name: 2-[4-(1,1-dimethylethyl)phenoxy]cyclohexyl 2-propynyl sulfite) is a
contact active, non-systemic organosulfite miticide with long residual activity. No uses are
registered for residential, recreational, or other public settings. The commodities on which
propargite may be used as the active ingredient (Al) in California include almonds, cotton,
corn, field-grown roses, walnuts, oranges, grapes, nectarines, dry beans, non-bearing fruit
and nut trees, and many more. As of December 2013, three end-use propargite products are
actively registered in California. Of the propargite Al used in California between 2007 and
2011, collectively over 90% was used on alfalfa, almonds, corn, cotton, dry beans, grapes,
and walnuts. From 1982 through 2010, a total of 1,057 illness cases reportedly occurring in
California were associated with exposure to propargite used alone, or used in combination
with other pesticides. Of these 1,057 cases, 66% involved skin irritation as the only reported
symptom. From the long incidents history dating back to the mid-1970s, current illness data
continue to show considerable link between reported incidents and propargite use (until in
more recent years). In an effort to reassess the regulatory actions taken thus far for the
containment of these illness incidents, the Worker Health and Safety Branch now has revised
its exposure assessment for propargite that was performed over two decades ago. At that
time, propargite was shown to produce moderate to severe dermal irritation in the rabbit and
dermatitis in humans. Currently, it is additionally listed under California’s Safe Drinking
Water and Toxic Enforcement Act of 1986 as a chemical known to the State to cause cancer
and reproductive toxicity. This exposure assessment revision is also written as an integral
part of the risk characterization document prepared by the Department for all propargite uses.
The 8-hour acute absorbed daily dosage (ADD) calculated for aerial applicators handling the
wettable powder in water soluble bags was 5,300 pg/day per kilogram (kg) of body weight
(BW); this was the highest calculated among the agricultural handlers. The highest 8-hour
acute ADD estimated for fieldworkers was 340 ug/kg BW/day; this was for field-grown rose
cutters. The highest 24-hour acute ADD estimated for toddler bystanders was 1.4 pg/kg
BW/day. The results of several rat studies supported the conclusion that dermal absorption of
propargite in humans is likely less than 17% over a 10- to 24-hour exposure period. A review
of the available metabolism studies indicated that approximately 73% of the dose given
orally to rats was excreted in feces (48%) and urine (25%) by 96 hours after dosing.
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I. INTRODUCTION

Propargite is a miticide as well as an acaricide used in California to control several species of
spider mites on a wide variety of agricultural crops. No propargite uses are registered for
residential, recreational, or other public settings in the United States. The commodities on
which propargite may be used as the active ingredient (Al) in California include almonds,
cotton, corn, field-grown roses, walnuts, oranges, grapes, nectarines, dry beans, non-bearing
fruit and nut trees, and many more. This Al is an organosulfite with the ability to destroy
larval and adult mites through certain toxicological actions that have yet to be established.
Propargite was introduced as an acaricide by Uniroyal Chemical (Tomlin, 1994), and now
marketed under the trade name Comite® or Omite® by Chemtura Corporation.

The string of illness incidents linked to propargite use has a long history for agricultural
workers in California. Due partly to these illness incidents dating back to the mid-1970s, an
exposure assessment (Thongsinthusak et al., 1989) was performed a little more than two
decades ago by the Worker Health and Safety Branch (WHS) of this Department, California
Department of Pesticide Regulation (DPR), for workers exposed to propargite in California.
At that time, propargite was shown to produce moderate to severe dermal irritation in the
rabbit and dermatitis in humans. Currently, the organosulfite is additionally listed under
California’s Safe Drinking Water and Toxic Enforcement Act of 1986 as a chemical known
to the State to cause cancer (since October 1, 1994) and reproductive toxicity (since June 15,
1999).

Inasmuch as the current illness data continue to show considerable association between
reported incidents and use of propargite (until in more recent years), there have been
concerns with the regulatory actions or mitigation measures that are in effect. U.S. EPA
(2001a) revised the occupational exposure assessment chapter (Tadayon, 2000) of its
Reregistration Eligibility Decision (RED) for propargite partly in an effort to reassess the
efficacy of these regulatory actions. DPR is now following suit to prepare the risk
characterization document (RCD) for all propargite uses in California. Accordingly, this
exposure assessment revision is written not only as a stand-alone document but also as an
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integral part of the RCD. The main difference between this and the outdated version (i.e.,
Thongsinthusak et al., 1989) is in this revision’s use of more current information and
assumptions, including most current (actively registered) product labels and the latest
exposure-related data, for calculating the worker and residential exposures involved.

As in all cases, the Department’s RCD is being prepared in accordance with California Food
and Agricultural Code (CFAC) Sections 11501, 12824-12826, 13121-13135, 14102, and
14103, which collectively and specifically require that DPR must protect individuals and the
environment from potential adverse effects that may result from pesticide use in California.
As part of the Department’s effort to meet this mandate, but due to its limited resources,
pesticide Al are necessarily prioritized for assessment of exposure and risk potential. A fuller
description of the pesticide risk prioritization process can be found on the DPR webpage
(http://www.cdpr.ca.gov/docs/risk/raprocess.pdf). After risk (and exposure) prioritization,
pesticide Al are evaluated in accordance with Title 3, California Code of Regulations (CCR),
Section 6158. For propargite, the risk prioritization was based largely on human dermatitis,
cancer, reproductive toxicity, and (other) adverse health effects found in laboratory animals.

II. EXPOSURE-RELATED FACTORS

1. Physical and Chemical Properties

All properties listed below are as reported in the previous version (Thongsinthusak et al.,
1989) of the exposure assessment for propargite, in U.S. EPA’s exposure assessment chapter
(Tadayon, 2000) for its RED for propargite, or in The Pesticide Manual edited by Tomlin
(1994). In addition to boiling (~200°C), propargite can be decomposed easily and quickly by
strong acids and alkalis, and is slowly degraded by heat but not light. This organosulfite is
practically insoluble in water (632 mg/L at 25°C), but is miscible with many organic solvents
(e.g., acetone, benzene, ethanol, methanol).

Molecular formula:  C;9H604S
Molecular weight: ~ 350.5

Technical grade: a light to dark brown viscous liquid
Vapor pressure: 0.006 mPa (4.5 x 10°®* mm Hg) at 25°C
Specific gravity: 1.113 at 20°C

Octanol/water partition coefficient (log Kqw): 3.66 at 25°C
Chemical structure:

U)—O

CH
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2. Formulations and Label Uses

As of December 2013, there are three propargite products actively registered in California.
These three products are manufactured by Chemtura Corporation, which in 2005 acquired
Crompton Corporation that earlier in 1996 acquired Uniroyal Chemical (the company that
introduced propargite as an acaricide). Collectively, the three products are available in two
basic formulations: emulsifiable concentrate (EC) and wettable powder (WP), with the latter
being packaged in water soluble bags (WSB). An overview is given in Table 1 outlining the
major specifics of these three products. For the purpose of the present exposure assessment,
the three products were subsumed under two formulation/packaging categories (i.e., EC and
WSB) in order to account for the different sets of clothing and personal protective equipment
(PPE) imposed on the handlers (see subsection on Label Precautions below).

Table 1. Propargite Products Actively Registered in California as of December 2013

Product Name® Manufacturer EPA Reg. No. Formulation” % Al°
Omite-6E Chemtura 400-89-ZA EC 69.2
Comite Chemtura 400-104-ZB EC 73.6
Omite-30WS Chemtura 400-427-ZA WP (WSB)" 32.0

4all products are for agricultural use only.

"WP = wettable powder; EC = emulsifiable concentrate; WSB = water soluble bag.
by weight.

deach pack of the WP product containing two WSBs with each weighing 2% 1b.

As of December 2013, propargite products are registered in California for use on corn (field
and sweet), almonds, walnuts, cotton, grapes, beans, nectarines, Christmas tree/conifer (for
plantation), jojobas, field-grown roses, and many more. They may also be used on many non-
bearing tree or nut crops (e.g., apples, peaches), non-bearing strawberries, and oranges as
well as cherries that have been harvested. The five special local need (SLN) registrations still
in effect as of this date (December 2013) have extended certain uses or application methods
for cotton (CA-820083), field-grown roses (CA-940008), non-bearing almonds and walnuts
(CA-940031), alfalfa seed (CA-8300024), and clover seed (CA-040013).

Label rates for crops in the three products vary from 0.55 to 4.8 Ib Al per acre (A). The labels
allow 1 to 2 applications per year for most crops, with a maximum of 3 applications (e.g., for
cotton, non-bearing apples, and non-bearing strawberries). However, the SLN CA-940008
label allows unlimited aerial applications to field-grown roses, with a restricted entry interval
(REI) of 7 days (see the Exposure Appraisal section for further discussion on this SLN use).

3. Label Precautions

The three propargite products actively registered in California are all classified as having
Category I toxicity (with the signal word DANGER), mainly because the chemical is highly
corrosive and irritating to the skin and the eyes. The hazards from ingestion, inhalation, and
dermal contact are indicated on all labels. None of the labels contains a statement concerning
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skin sensitization. Nonetheless, it has been DPR’s practice that skin sensitization studies are
not required if a chemical causes skin corrosion or irritation with Category I severity. This is
because with such severe irritation properties, it is extremely difficult to obtain experimental
evidence for the dermal sensitization potential of a chemical in its concentrate form.

All three product labels for propargite require handlers to wear protective eyewear and
normal work clothes (i.e., long pants, a long-sleeved shirt, and shoes plus socks). For
handling the EC products, workers are additionally required to wear coveralls over normal
work clothes, chemical-resistant gloves, chemical-resistant headgear (for head exposure), and
when mixing, loading, or cleaning (the equipment), also a chemical-resistant apron.

The REIs vary greatly from 7 days (e.g., cotton scouting) to 30 days (e.g., grape harvesting).
In particular and as stated earlier, the SLN for cutting/harvesting field-grown roses treated
via aerial equipment specifically requires an REI of 7 days. In California, hand labor that
involves contact with treated surfaces is not allowed during the REI (3 CCR Section 6770).

4. California Requirements

Title 3 CCR Section 6746 requires that an approved closed system be used when mixing and
loading pesticides having Category I toxicity, as long as the usage per application exceeds 1
gallon. This additional requirement thus applies to mixing and loading propargite products in
much of the daily operations, since these daily operations each easily cover more than a few
acres and since the minimum label rate for all propargite products is typically well over 0.55
Ib AI per acre. Section 6738 (in this same Title 3 of CCR) also requires that handlers wear
chemical-resistant gloves when using handheld equipment or during mixing/loading. In
addition, Section 6772 provides a different set of REIs for California workers entering fields
treated with propargite, with 21 days for many crops (see Table I-C in Appendix I). There are
no other worker safety requirements specifically for California fieldworkers or handlers
working with propargite that will have an impact on the exposure assessment.

S. Usage in California

According to the available Pesticide Use Reports (PUR) from DPR (2013), collectively over
90% of the total five-year usage of propargite in California from 2007 through 2011 was
used on alfalfa, almonds, corn, cotton, dry beans, grapes, and walnuts. Table 2 ranks the
crops or sites on which propargite was applied during 2007 through 2011. The ranking was
based on the total amount of the Al applied at each site during the five-year period. Since all
propargite products currently registered in California are for agricultural uses only, there
should be no use in the residential, recreational, or other public settings. Review of the sales
(i.e., mill assessment) data thus would not reveal any unreported crops/sites for this Al

6. Reported Illnesses in California

The string of incidents associated with use of propargite has a long history for agricultural
workers in California. It has been reported by O’Malley et al. (1987) that between 1974 and
1983, about 400 cases of dermatitis were linked to propargite used in California. Again, as
noted earlier, it was due in part to these illness incidents that an exposure assessment for
California workers handling propargite was performed by WHS (Thongsinthusak et al.,
1989) a little more than two decades ago.
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Table 2. Ranking for All Reported Uses of Propargite, 2007-2011

Commodity/Site Pounds Al Applied® Percentage
Corn (forage - fodder) 846,922 44 .4
Almond 371,103 19.5
Walnut (English walnut, Persian walnut) 285,330 15.0
Corn, human consumption 80,152 4.2
Grapes, wine 48,390 2.5
Alfalfa (forage —fodder, alfalfa hay) 42,842 2.2
Beans, dried-type 41,501 2.2
Cherry 38,805 2.0
Grapes 32,119 1.7
Cotton, general 31,349 1.6
Corn, field 20,134 1.1
Nectarines 17,622 0.9
Mint (all or unspecific) 15,225 0.8
Beans, succulent (other than lima) 13,911 0.7
Bean (all or unspecific) 7,736 0.4
Nursery-outdoor container/field grown plants 4,396 0.2
(Others) (7,975) (0.4)
Total (all commodities/sites in the 5-year period) 1,905,513 100.0

%usage of propargite active ingredient (Al) is for the total 5 years based on the Pesticide Use
Reports data provided by the Department of Pesticide Regulation (DPR, 2013).

The Pesticide Illness Surveillance Program (PISP) database maintained in WHS indicates
that from the first available year 1982 through the latest available year 2010 (as of December
2013), a total of 1,057 illness/injury cases occurring in California were determined as
associated with exposure to propargite used alone, or used in combination with other
pesticides (Mehler, 2005, 2009, 2010; Holland, 2013). Table 3 lists the 1,057 cases by
activity and illness type. The table shows that 66% of the cases (i.e., 702 cases) involved skin
irritation alone. A total of 19 cases occurred in a non-occupational setting, associated
primarily with exposure to drift. Of these 19 cases, 84% (16 cases) were associated with
propargite used in combination with other pesticides. The overall 1,057 cases resulted in a
total of 13 days of hospitalization and 55 days lost from work, with all of the former and
most of the latter days occurring prior to 1991. Note that the illness/injury data recorded prior
to 1992 were classified somewhat differently according to an outdated protocol. They were
nonetheless included here to avoid any data gap between cases first reported in the 1970s by
O’Malley et al. (1987) and those reported in recent years.

Records maintained by PISP also reveal that since the year 1982, 16 priority investigations of

pesticide outbreaks have been conducted in which worker exposure to propargite was
identified as the possible cause (Mehler, 2001, 2005, 2009, 2010; Holland, 2013). The most

Page 5 of 104



Propargite Final — 12/20/13

notable outbreak occurred in 1986, when the then still actively-registered CR (controlled
release) formulation (i.e., that strictly for use in California on oranges, grapefruit, and
lemons) affected more than 100 fieldworkers. Its use was thereby promptly suspended until
its reentry intervals were later extended in 1988. (That CR product nonetheless has not been
actively registered in California since 2009). Apparently, the illness incidents associated with
propargite applications have been reduced since 1986, except for a 1995 episode of 65 cases
when a Fresno County grower made two applications in close succession. The last outbreak
occurred in 1999, with 7 cases also from Fresno County (Mehler, 2010).

Table 3. Number of Illnesses and Injuries Associated with Exposure to Propargite Alone
or in Combination with Other Pesticides Used in California, 1982-2010

IlIness/Injury Type®

Activity
Systemic Eye Skin  Eye/Skin Total

Attributed to propargite alone®
Occupational® 62 94 537 23 716

Non-occupational 1 1 1 0 3

Attributed to propargite in combination with other pesticide(s)”

Occupational® 121 25 164 12 322
Non-occupational 16 0 0 0 16
Total 200 120 702 35 1,057

%cases are characterized as relating to the eye, to the skin, and/or as being systemic; designation as
systemic characterizes cases that exhibited any signs or symptoms other than, or in addition to, those
limited to eyes and/or skin.

Y attribution is determined to be definitely, probably, or possibly associated with propargite use; an
association of definite indicates that both physical and medical evidences document exposure and
consequent health effects; probable association indicates that limited or circumstantial evidence
supports a relationship to pesticide exposure; possible association indicates that evidence neither
supports nor contradicts a relationship.

¢all exposures that occurred while the affected person was at work are considered occupational.

In the 1995 episode, 65 of 250 workers complained of symptoms when they began turning
cane in a vineyard during the second week of August. The vineyard had been treated with
propargite at the rate of 6.25 1b product/acre on June 29 and July 7. Of the 65 cases, 64 had
skin symptoms. The 1999 episode also took place in a vineyard, which was treated with
propargite (at the rate of 7 1b product/acre) more than a month before the reentry activity took
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place. This application, however, was complicated by a mistaken delivery and use of lambda-
cyhalothrin. The applicators accepted this delivery, added it to the propargite tank mix, and
applied this inappropriate mixture to the vineyard. The pyrethroid cyhalothrin was not
registered for use on grapes, and none of its registrations allowed use at nearly so high a rate
as was applied to the grapes. Of the 11 workers who entered the vineyard, 7 reported
symptoms with all having problems with the eyes, skin, and respiratory system (i.e. typical
pyrethroid symptoms). Samples confirmed presence of propargite at greater than expected
levels and cyhalothrin at extraordinarily high levels (see Spencer, 2000).

7. Potential Exposure Scenarios by Worker Categories

The potential exposure scenarios for propargite considered in this exposure assessment
(revision) were all derived from the two comprehensive lists included in the scoping proposal
performed recently, and attached to this revision document as Appendix 1. The two lists (i.e.,
Table I-A for agricultural handlers and Table I-B for agricultural fieldworkers) were based
on all current California label uses. From these two lists, nine (9) worker categories of
potential exposure scenarios were identified and used for the purpose of facilitating the
assessment presentation and discussion. These worker categories were similar to those used
by U.S. EPA (2001a) for its RED for propargite, as well as to those outlined in the initial
scoping proposal (Thongsinthusak, 1998) conducted for an earlier attempt to revise the
exposure assessment. The nine propargite worker categories were: (1) mixing/loading for
aerial application; (2) mixing/loading for airblast; (3) mixing/loading for groundboom spray;
(4) application by aerial equipment; (5) application by airblast equipment; (6) application by
groundboom equipment; (7) flagging for aerial spray; (8) mixing/loading and application by
handheld equipment; and (9) reentry of fieldworkers.

As discussed in Section V-2 and Appendix I, a total of 19 sub-scenarios (or commonly
referred to as representative scenarios) were further identified for use to cover all the critical
activities related to reentry exposure in fields treated with propargite. Note that in the present
assessment, inhalation exposures were specifically assessed for bystanders and residents
located close to or away from fields (being) treated with propargite. Otherwise, exposures to
propargite in residential and other non-agricultural settings were not specifically considered
here, in that propargite is not registered for such uses (see further discussion in Section VI-7).

ITII. ACUTE TOXICITY AND PHARMACOKINETICS

1. Acute Toxicity and Dermal Sensitization

The acute toxicity of propargite is considered low in general, despite the fact that the Al is
now listed in California as a chemical known to cause reproductive toxicity (and cancer). As
summarized in U.S. EPA’s revised toxicology chapter (Shallal, 2000) for the RED, the acute
toxicity of propargite technical is low via the oral route, with an oral LDsy of 2,800 mg/kg
observed in male and female rats (Toxicity Category III). The acute toxicity from inhalation
is also low, with a high LCsy of 0.89 mg/L in male and female rats exposed for four (4) hours
(Toxicity Category III). The acute LDs, for dermal is likewise high, at >2,000 mg/kg in the
rabbit (Toxicity Category III). Propargite is corrosive to the skin and the eyes of rabbits
(Toxicity Category I). As pointed out earlier, due to such severe irritation properties, it is
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extremely difficult to obtain experimental evidence for the dermal sensitization potential of
propargite in its concentrate (i.e., technical) form.

2. Dermal and Inhalation Absorption

U.S. EPA (Tadayon, 2000) used 14% of the applied dose for daily dermal absorption and the
default 100% (for lack of data) for daily inhalation absorption in calculating the absorbed
doses of propargite. Their conclusion on dermal absorption was based on two studies with
rats (Chadwick, 1989a, 1989b). At WHS, a daily dermal absorption of 17% was used in the
previous version (Thongsinthusak et al., 1989) of the exposure assessment for this Al. The
rationale for using the higher dermal absorption by WHS was documented in its two reviews.
The first (Thongsinthusak, 1989) of the two WHS reviews was on a draft study report
submitted by the registrant presenting preliminary results on all formulations available at the
time less the technical (i.e., on only Comite, Omite-6E, and Omite-30W). The second WHS
review (Thongsinthusak, 1990) was on a more comprehensive study report (Banijamali,
1990) covering all formulations (i.e., including Omite Technical). In each of the earlier set of
studies (i.e., those included in the first WHS review), a C'*-based dose of 0.05, 0.5, or 5.0
mg/kg was applied to approximately 10 cm’® of the rat’s shaved skin. For the dermal
absorption in rats exposed to 0.05 mg/kg for 24 hours, the upper end of the range was
calculated by the WHS reviewer as 17%. The reviewer recommended using this upper-end
value in the human exposure assessment in part because he considered this test dose to be
relatively more comparable to actual worker exposure to propargite.

In subsequent studies on all formulations (as covered in the second WHS review), the same
three C'*-based dose levels (0.05, 0.5, and 5.0 mg/kg) were applied to the back and shoulder
of male rats. These subsequent studies were considered well executed as evident from the
good to excellent recoveries (80 to 99% of the applied) observed for all test doses. As
determined by the same WHS reviewer (Thongsinthusak, 1990), dermal absorption rates
averaged from 10 to 19% for the lowest dose groups that were exposed to non-technical
formulations for 24 hours. Based on the general observation that many pharmacokinetics
(PK) studies by nature have inherent variability, the WHS reviewer reinstated his support for
using 17% as the absorption rate for estimation of the absorbed doses of propargite for
California workers. Since that time, no further data on dermal absorption of propargite have
been submitted for evaluation.

The absorption values considered in the two WHS reviews all included a high percent of
bound skin residues (up to 34% for the WP formulation), and were adjusted for radioactivity
recovery (on the basis of a 99% C'* purity used). In all cases, analysis of radioactivity was
accomplished via a liquid scintillation counter, in samples including urine, feces, carcasses,
cage washes, blood, exposed skin, unabsorbed dose, and skin cover. The rats were killed
after anesthesia at the end of each exposure period (0, 2, 4, 8, or 24 hours). As specified in
the study protocol, which was reviewed by WHS beforehand, four male rats (200-249 grams)
were used for each exposure period in each dose group per each test.

The present exposure assessment continued to employ the daily rate of 17% for calculating

dermal absorption of propargite in workers largely due to the following reasons. The tests
and calculations as described in the two WHS reviews were consistent with the current
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practice at WHS. The two upper-end values (17% and 19%) determined by the same WHS
reviewer were comparable to the 14% used in the RED, while each conservatively including
a high percent of bound skin residues. They were just off by 2%, which is readily attributable
to the variability inherent in this type of data (a point also commented by the WHS reviewer).

This exposure assessment used the interim default (Frank, 2008) of 100% for inhalation
absorption since no such data specifically for propargite were made available to WHS.

3. Animal and Human Metabolism

Human Studies. No metabolism studies were available for evaluating the biotransformation
of propargite specifically in humans. As with dermal absorption, animal studies were hence
used as surrogates to investigate the metabolic fate and the PK of propargite in humans.

Animal Studies. Several laboratory studies (Banijamali, 1989; Banijamali and Nag, 1990,
1991; Chadwick, 1989a, 1989b; Doweyko and Tortora, 1989) were evaluated by U.S. EPA
(Shallal, 2000) for the metabolism (including absorption) of propargite in animals. Variant
editions (Banijamali, 1989) of the earlier studies were also evaluated and used by WHS in its
previous version (Thongsinthusak et al., 1989) of the exposure assessment for propargite. As
highlighted in the U.S. EPA review (Shallal, 2000), the most striking observation from these
studies perhaps was the one that, following oral dosing, mice absorbed propargite about 5 to
7 times more rapidly than rats did.

A three-part series was also summarized and submitted (Gay, 1994), which had a particular
focus on the PK of propargite. The first part (Sabourin et al., 1994) was conducted to com-
pare the chemical disposition and distribution of C'*-Omite in both sexes of rats and mice
following an oral or intravenous administration. This first part showed that mice eliminated
propargite about two times faster than rats did. The second part (Andre and Laveglia, 1994)
was conducted to estimate the PK parameters of biliary elimination from rats and mice
following a single oral dose of C'"-Omite. In this second part, total percentages of the applied
radioactivity eliminated were similar in the biles of rats and mice. The third part (Banijamali
et al., 1994) of the PK series was conducted to characterize and compare the metabolites
observed in the bile and plasma of male and female rats and mice. This third part showed
that, in general, profiles of both biliary and plasma metabolites qualitatively resembled each
other in the male and female rats and mice tested. No metabolites were found unique only to
rats or to mice.

Overall, approximately 73% of the dose given orally to rats was excreted in feces (48%) and
urine (25%) by 96 hours (4 days) after dosing, with 2.6% in the carcass (Shallal, 2000; Gay,
1994). With mice, 69% was excreted in urine (40%) and feces (29%) by 96 hours, with 2.1%
in the carcass. A PK study (Doweyko and Tortora, 1989) was also conducted to compare the
metabolism of propargite in adult female rats, rabbits, and monkeys all given an oral dose of
C"*-Omite. Preliminary data from that study showed that by 24 hours, the rabbit exhibited the
largest percent unabsorbed (60%), compared to the rat (44%) and the monkey (34%). Several
metabolites were identified in the urine and feces of the mice and rats (Banijamali and Nag,
1991; Shallal, 2000). Three of these metabolites were found chemically polar (i.e., water-
soluble). One metabolite was found in the urine of female, but not male, rats.
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IV. ENVIRONMENTAL CONCENTRATIONS

1. Ambient and Offsite Air Concentrations

In the summer of 1996, the California Air Resources Board (ARB, 1998) conducted a field
study in which the application (i.e., offsite) and ambient air concentrations were monitored
for propargite used in Fresno County. Offsite air monitoring was conducted in the area where
propargite was ground sprayed to a 20-acre grape vineyard. Ambient air monitoring was also
conducted to coincide with the peak use of propargite on grapes. Of the 100 ambient samples
collected (excluding spikes and blanks), none was found above the limit of quantification
(0.28 pg/m’). The highest air concentration found around the offsite area was 0.44 pg/m’,
that observed at the east sampling site of the field during the 25th hour post-application. The
study reportedly had encountered some analytical problems, which were not disclosed in any
detail in its report.

In the summer of 1999, ARB (2000) thereby repeated the study in which ambient air levels
of propargite were monitored to coincide with its peak use on cotton and grapes in Fresno
County. Also monitored were the offsite air concentrations of propargite for the area where
in July the pesticide was sprayed to 12 acres of grapes using ground spray rigs. In that study,
both the ambient and offsite air levels were also monitored for the pyrethroid pesticide
bifenthrin, as in those years the peak use areas and periods for both pesticides were very
similar.

Of the 176 ambient air samples collected (excluding spikes and blanks) in the 1999 study,
none indicated a 24-hour air concentration of propargite greater than 1.3 pg/m’. The site at
which this highest 24-hour ambient level was observed also yielded the highest average
ambient concentration of 0.17 ug/m3 for the six-week monitoring period. The highest
propargite air concentration found from the offsite air monitoring was 3.5 pg/m’, which was
observed at the south sampling site during the first 1.5 hours post-application.

Given that the application rates used for the offsite air monitoring were comparable in the
two ARB field studies, the 8-fold (i.e., 3.5 vs. 0.44 pug/m?) difference observed in the offsite
air concentrations was likely attributed to the analytical problems encountered in the 1996
earlier study, along with such variables as the applications being made under different field
and/or meteorological conditions. These same variables could also cause similar effects
leading to the different ambient air concentrations (1.3 vs. 0.28 pg/m®) observed in the two
studies. A summary table is given in Section V-3 for the presumably more reliable 1999 air
monitoring data used in the present exposure assessment.

2. Dislodgeable Foliar Residues

As further explained in Section V-2 and with additional elaboration given in Appendix II, of
all types of environmental concentrations of pesticide residues, dislodgeable foliar residues
(DFR) are perhaps those most relevant to reentry field exposure received in any agricultural
setting. As by virtue of their job functions, many groups of fieldworkers (e.g., harvesters,
pruners, leaf thinners, scouts, cane turners) are inevitably subject to exposure from dermal
contact with dislodgeable residues on foliage treated with propargite. The amount of DFR
available on treated foliage is primarily a function of their dissipation behavior and the
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application rate used (though usually within a practical range). In addition, foliar dissipation
is usually specific to a cluster of crops, as all DFR in that cluster are presumably affected by
similar meteorological conditions and other similar external factors (e.g., biological makeup
and fullness of foliage). It was with this notion that the registrant was usually requested to
provide U.S. EPA as well as DPR with the required DFR data by crop group. These DFR
studies were used extensively in estimating the reentry exposures in the present assessment,
as summarized in Section V-2.

The dissipation statistics (i.e., dissipation rate, initial deposition, correlation coefficient, etc.)
derived from the DFR studies were numerous owing to the many crop groups involved.
Therefore, a fuller characterization of their derivation and general application was deferred to
Appendix II. Those not familiar with reentry exposure assessment for fieldworkers may also
find the appendix beneficial, since it includes a discussion on the basic application of DFR
for reentry exposure to pesticides.

3. Turf and Other Surface Residues

Other types of surface residues, such as those on sod-farms or golf course turfgrass, generally
are not considered to have dissipation properties similar to those on foliage of the more
common agricultural commodities. These other types of propargite surface residues are not
expected to be available in any appreciable amount anyway, as no propargite uses have been
registered in the United States for residential, recreational, or other non-agricultural settings.

4. Other Environmental Concentrations

In completing its environmental risk assessment for propargite, U.S. EPA (2000a) reviewed
several field dissipation studies conducted on bare ground plots in California (Lengen, 1989),
on cotton plots in California (Harned, 1989), and on citrus plots in Florida (Harned, 1990).
These plots were treated with an EC or a WP formulation two or three times at rates ranging
from 0.83 to (then label-allowed) 5.2 Ib Al/acre. The study on bare ground plots showed the
highest maximum propargite level of 5.3 ppm (parts per million) in soil, which was observed
in samples collected below the top six-inch soil depth following a second application.

Using the simulation program PRZM-EXAMS designed for estimating drinking water levels,
U.S. EPA (2000a) projected a peak surface water level of 26 pg/L for propargite. When the
same program was used with the index reservoir and percent crop area factor, a peak surface
water level of 34 pg/L was projected. These peak levels are slightly higher than the
maximum level of 20 pg/L indicated by the surface water monitoring data from DPR’s own
program (see Section VI-7) and by those from the National Water Quality Assessment
(NAWQA) Program conducted by the U.S. Geological Survey. Another simulation program
(SCI-GROW) used by U.S. EPA (2000a) predicted a ground water level of 0.006 ug/L.

The above levels of soil and surface water residues were presented here for completeness
only. They were not considered in the actual assessment here because dietary exposure (from
drinking water) for the general public is beyond the purview of the present exposure
assessment. Furthermore, it is not expected that any significant amount of oral intake or
dermal uptake of soil residues would occur near a worksite, as this is not a place where
children would frequent much (see Section VI-7 for further discussion).
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V. EXPOSURE ASSESSMENT

All potential exposure scenarios listed in Appendix I (i.e., Tables I-A and I-B) were duly
considered in the present exposure assessment. In an effort to further facilitate the assessment
discussion, all of these potential exposure scenarios that were classified into the nine worker
categories in Subsection II-7, along with bystander/residential exposure, were subsumed
under the following three subsections: (1) handler exposure, as from working with propargite
for agricultural use; (2) field reentry exposure, as from working in treated fields; and (3)
inhalation exposure for bystanders, including residents, to nearby or to ambient airborne
propargite residues. The various exposure potentials in these three subsections were
considered and estimated systematically as follows.

1. Handler Exposure from Agricultural Use

In the present exposure assessment, the various dermal and inhalation exposure rates used are
summarized in Tables 4 through 6, respectively, for all agricultural applicators, mixer/
loaders, and mixer/loader/applicators (M/L/applicators, or M/L/A for short) handling various
formulations via various application methods. To conserve space, Table 6 also includes the
short list of exposure rates for human flaggers guiding aerial spray. All relevant data
including the basic assumptions used in all the required calculations are footnoted in these
tables. Below are further elaborations on these data and assumptions.

A. Daily Acreage and Application Rates

Maximum application rates for the various formulations and application methods used are
specifically listed in Tables 4 through 6, with the maximum rate (currently) being 4.8 b
Al/acre (i.e., that for use of Omite-30WS on avocados). In the present exposure assessment,
the maximum daily acreages were assumed to be 600 and 100 for aerial and groundboom
sprays (except for ground mixer/loaders) by a single crew, respectively. The estimates used
here, while consistent with many of those used by WHS earlier (e.g., Meinders and Krieger,
1988; Dong and Haskell, 2000), were about two times less than the defaults used by U.S.
EPA (2001Db) for a couple of reasons as explained below.

For maximum daily acreage used in pesticide exposure assessment, currently the interim
guidance for WHS is to use the standard values set forth in a U.S. EPA (2001b) policy except
when there are more relevant data to the contrary. In fact, even the federal policy explicitly
advises that “(Their) values should be modified by pesticide- and crop-specific knowledge
that affects the number of acres that can be treated in a day (e.g., high number of gallons
required per acre, specific geographic or cultural practice crop restrictions).” Therefore, in
the case with propargite here, the daily default of 1,200 acres as set forth in the U.S. EPA
policy was deemed unrealistic even for high-acre crops (e.g., cotton, corn).

Previously WHS staff (e.g., Meinders and Krieger, 1988) adopted the default of 600 acres in
part because of the observations made in yet another earlier study by WHS (Peoples et al.,
1981). That earlier study indicated that while the two firms under study each claimed to have
treated on average 1,000 acres per day, in the two confirmed cases they each had two pilots
working separately each day for up to 7 hours from 5 AM to noon, thus yielding a total of 6
to 12 actual hours of spraying each day by both pilots in each firm.
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Table 4. Data and Assumptions Used for Estimation of Propargite Dosage for Applicators from Agricultural Use

Application Method

Absorbed Daily Dosage (ADD, pg/kg BW/day)

o Exposure (pug/lb Al handled)? Acres® per  Rate® (Ib
Formulation/Packaging Dermal Hand Inhalation Day Al/acre) Dermal Hand Inhalation Total
EC®
aerial' 52.2 96.3 0.57 600 4.5 34.2° 63.2° 22.0 119.4
airblast’ 1,010 645.0 5.4 50 4.5 55.2° 35.2° 17.4 107.8
groundboom” 20.9 45.6 1.2 100 2.5 1.2° 2.7° 4.2 8.2
WSB'
aerial' 52.2 96.3 0.57 600 4.0 304.3 561.3 19.5 885.1
airblast’ 1,010 645.0 5.4 50 4.8 588.6 376.0 18.6 983.2
groundboomh 20.9 45.6 1.2 100 2.9 14.7 32.1 5.0 51.8

& from the Pesticide Handler Exposure Database (PHED, 1995) subsets used, based on normal work clothing (i.e., long pants, long sleeves, shoes plus socks, no

gloves); dermal = total dermal — hand.

b default maximum acres/day, as discussed in text (Subsection V-1.A: Daily Acreage and Application Rates).

¢ maximum label rate.

dtotal absorbed dosage (ng/kg/day) = [(dermal + hand + inhalation) absorbed dosage] = [{(dermal plus hand exposure rate) x (17% dermal absorption, see
Subsection III-2) + (inhalation exposure rate) x (100% default inhalation absorption, see Subsection I1I-2)} x {(application rate) x (acres/day) x (70 kg default
body weight BW, Thongsinthusak et al., 1993 and U.S. EPA, 1997)"11].

¢ emulsifiable concentrate (Comite, Omite-6E); as common practice (Thongsinthusak et al., 1993), dermal and hand exposures based on the PHED estimates
were reduced 90% to account for protection from using additional personal protective equipment, as handlers working with these products are required to

wear coveralls over normal work clothes, plus headgear and chemical-resistant gloves (as per label specifications).

" from PHED subset presented in Appendix I1I-A.
9 from PHED subset presented in Appendix I1I-B.
" from PHED subset presented in Appendix III-C.

" water soluble bag (Omite-30 WS); handlers working with this product are not required to wear coveralls, gloves, or headgear.

Page 13 of 104



Propargite Final — 12/20/13

Table 5. Data and Assumptions Used for Estimation of Propargite Dosage for Mixer/Loaders from Agricultural Use

Application Method and Exposure (ug/lb Al handled)® A cres? per Rate® (Ib Absorbed Daily Dosage (ADD, ng/kg BW/day)d

Formulation/Packaging Dermal  Hand Inhalation Day Al/acre) Dermal Hand Inhalation Total
EC®
for aerial' 433.0 582.0 2.4 600 4.5 4.8° 19.1° 4.6° 28.5
for airblast’ 433.0 582.0 2.4 200 4.5 1.6° 6.4° 1.6° 9.6
for groundboom' 433.0  582.0 2.4 200 2.5 0.8° 3.6° 0.8° 5.2
WsB?
for aerial" 18.3 0.56 0.28 600 4.0 106.7 0.3¢ 9.6 116.6
for airblast” 18.3 0.56 0.28 200 4.8 42.6 0.1¢ 3.8 46.6
for groundboomh 18.3 0.56 0.28 200 2.9 25.8 0.08¢ 2.4 28.2

& from the Pesticide Handler Exposure Database (PHED, 1995) subsets used, based on normal work clothing (i.e., long pants, long sleeves, shoes plus socks, no
gloves); dermal = total dermal — hand; the various scenarios included here are basically in line with those included in Table 4 for applicators.

b default maximum acres/day, as discussed in text (Subsection V-1.A: Daily Acreage and Application Rates).
¢ maximum label rate.

Y total absorbed dosage (ng/kg/day) = [(dermal + hand + inhalation) absorbed dosage] = [{(dermal plus hand exposure rate) x (17% dermal absorption, See
Subsection I1I-2) + (inhalation exposure rate) x (100% default inhalation absorption, see Subsection III-2)} x {(application rate) x (acres/day) x (70 kg default
body weight BW, Thongsinthusak et al., 1993 and U.S. EPA, 1997)"1].

¢ emulsifiable concentrate (Comite, Omite-6E); as common practice (Thongsinthusak et al., 1993), dermal, hand, and inhalation exposures based on the PHED
estimates were reduced 99.83%, 99.5%, and 95%, respectively, to account for protection from using additional personal protective equipment, as handlers
working with these products are required to use a closed system for mixing and loading (95% reduction); in addition, they are required to wear coveralls over
normal work clothes, plus headgear and chemical-resistant gloves (hence a further 90% reduction for dermal and hand, leading to a total of 99.5% reduction),
and a chemical-resistant apron (hence another 66.7% reduction for dermal leading to a final total of 99.83% reduction, based on the assumption that apron
covers up to 60 - 80% of the body’s anterior part which is most vulnerable to dermal exposure).

"from PHED subset presented in Appendix I1I-D.

9Ywater soluble bag (Omite-30 WS); as common practice (Thongsinthusak et al., 1993), hand exposure based on the PHED estimates was reduced 90%, as
handlers using this product are required to wear gloves; with this product, handlers are not required to use a closed system, as by policy the water soluble
packaging qualifies as a closed mixing system.

" from PHED subset presented in Appendix III-E.
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Table 6. Data and Assumptions Used for Estimation of Propargite Dosage for Mixer/Loader/Applicators
and Human Flaggers from Agricultural Use

Application Method and Exposure (ug/lb Al handled)®  Acres” per Rate (Ib Absorbed Daily Dosage (ADD, pg/kg BW/day)"

Formulation/Packaging  permal Hand  Inhalation Day Alacre)  Dermal Hand Inhalation Total
Human Flagger®

EC’ 37.4 6.0 02 600 4.5 24.5" 3.9 7.7 36.2

WSB 37.4 6.0 0.2 600 4.0 218.0 35.0 6.9 259.8
M/L/Applicator?

low pressure sprayerh 11,600 34,300 1,040 1 0.45 12.7 3.7° 6.7 23.1

high pressure sprayeri 6,580 3,390 151.0 5 0.45 36.0 1.99 4.9 42.7

backpack sprayeri 22,300 96.8 17.5 1 0.45 244 0.01° 0.1 24.5

® from the Pesticide Handler Exposure Database (PHED, 1995) subsets used, based on normal work clothing (i.e., long pants, long sleeves, shoes plus socks, no
gloves); dermal = total dermal — hand.

> default maximum acres/day, as discussed in text (Subsection V-1.A: Daily Acreage and Application Rates).

 maximum label rate.

Ytotal absorbed dosage (ng/kg/day) = [(dermal + hand + inhalation) absorbed dosage] = [{(dermal plus hand exposure rate) x (17% dermal absorption, see
Subsection III-2) + (inhalation exposure rate) x (100% default inhalation absorption, see Subsection I1I-2)} x {(application rate) x (acres/day) x (70 kg default
body weight BW, Thongsinthusak et al., 1993 and U.S. EPA, 1997)"}].

¢ from PHED subset presented in Appendix III-F.

"EC = emulsifiable concentrate (Comite, Omite-6E); as common practice (Thongsinthusak et al., 1993), dermal and hand exposures from the PHED estimates
were reduced 90% to account for protection from using additional personal protective equipment (PPE), as handlers working with the two EC products are
required to wear coveralls over normal work clothes plus headgear and chemical-resistant gloves (as per label specifications); such coveralls requirement is
not specified on the label for the water soluble bag (WSB) product Omite-30WS.

9 for mixer/loader/applicator (i.e., M/L/applicator) using the Omite-30WS product only; as common practice (Thongsinthusak et al., 1993), hand exposure
based on the PHED estimate was reduced by 90% to account for protection from wearing gloves (as required by state regulations when workers apply
pesticides using handheld equipment); note that the three handler scenarios are included for completeness only, otherwise not considered too practical here
since the entire soluble bag must be used and each bag calls for a minimum of 17 gallons of spray solution per acre (e.g., for application to peanuts); one slight
possibility of such use is when a high or low pressure handwand is attached to a tank with a capacity for 20 or more gallons of solution, or when the spray
solution is prepared in a sufficiently large mixing tank from which, however impractical it might be, the solution is poured into a backpack tank several times
during the course of the pesticide spray.

" from PHED subset presented in Appendix I1I-G

" from PHED subset presented in Appendix I1I-H.

! from PHED subset presented in Appendix II1-I.
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Another reason why the WHS default is used here is that, to a great extent, the PUR data for
the 10 most recent available years (2002 through 2011) at this time (i.e., as of December
2013) also supported the use of 600 acres as the default for aerial application of propargite
(DPR, 2013). When the PUR data were extracted by propargite, grower ID, aerial
application, application date, and application use number, each year’s highest acreage treated
per a single aerial application (as per use number) was found to be 620 or lower in each of
the 10 years between 2002 and 2011, with an average of 390 for the 10 yearly highest (450,
620, 449, 432, 380, 311, 350, 290, 299, and 315, respectively).

Note that one of the output columns available in the California Pesticide Information Portal
(DPR, 2013) is sequential use number (Use Number), which is used to uniquely identify all
records associated with a single particular application of a product and hence by definition is
date-, grower-, and even applicator-specific. Although it is possible that growers each can
have aerial applications done to two (or more) nearby fields on the same day, it is unlikely
for them to use two different use numbers for two fields that they treat on the same day as if
they should be treated separately not under a single large operation (i.e., not under the same
use number), especially if the applications were to be performed by the same pilot. A closer
look at the PUR data also showed that each year only a very few application use numbers
from the same day appeared in consecutive order, inferring that all those applications
occurring on the same days were not likely made by the same pilot or the same aerial crew.

U.S. EPA (2001b) uses 40, 80, and 200 acres per day as the defaults for airblast application
and for groundboom spray to low- and high-acre crops, respectively. In the present exposure
assessment, the maximum daily acreage for groundboom application was assumed to be 100,
primarily due to the worker’s physical limitation involved. Further justification is given in
the Exposure Appraisal for using 100 acres as the maximum daily default for groundboom
sprays (except for ground mixer/loaders, as noted and justified below).

For airblast applicators, the maximum daily acreage assumed in this exposure assessment
was presumed to be half (i.e., 50 acres per day) of that for groundboom applicators. This
presumption, while consistent with U.S. EPA’s practice, was based more on the observation
that it tends to take twice the time and effort for an applicator to maneuver an airblast spray
rig than to drive a groundboom tractor around in a field. In an orchard where an airblast
sprayer is most applicable, an applicator often needs to maneuver with extra attention in
order to free their rig from the tall and fully grown trees surrounding the work area. In fact,
up to 11 hours were reportedly required for a single applicator to airblast propargite to 50
acres of grapes in a vineyard (e.g., Jones, 1988a). The maximum daily acreage of 200 for all
ground mixer/loaders, which is consistent with U.S. EPA’s default, is likely unaffected by
the presumption made above. This is because these handlers each can serve more than one
airblast or groundboom applicator in a workday. What matters most here is the physical
limitation involved for each mixer/loader in a day’s work which includes cleaning the
equipment, while taking into account the potential that more or less efficient equipment is
used to offer hence more or less (respectively) spray solutions for certain ground application
methods. The present exposure assessment had set the maximum daily acreage at 200 for this
handler group, instead of 100 as in some other exposure assessment documents (e.g., for
simazine), all because these workers might engage in more the larger-sized field/row crops.
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For M/L/applicators using the three major types of handheld equipment, the defaults used as
maximum daily acreage were largely comparable to those used by U.S. EPA (2001b). The
defaults used in this exposure assessment were 5 (acres/day) for high pressure sprayers and 1
for either backpack or low pressure sprayers. U.S. EPA’s defaults for using handgun and
backpack type sprayers are 1,000 and 40 gallons of spray solution per day, respectively.
After unit conversion and adjustment for time spent per workday, the defaults adopted by
U.S. EPA (2001b) for M/L/applicators and those used here were considered comparable.

B. Data on Exposure Rates

In accordance with U.S. EPA’s findings (Tadayon, 2000), there appeared to be only three
chemical-specific worker exposure studies available for evaluation. One worker exposure
monitoring study (Jones, 1988a) involved airblast application to grapes. The other two
studies were submitted by the then registrant Uniroyal Chemical, with one likewise involving
airblast application but to apples instead (Jones and Rotondaro, 1991a). The third study
involved groundboom application to cotton (Jones and Rotondaro, 1991b). All three studies
were found not acceptable for use to estimate handler exposures because each used only a
single worker as test subjects. In the present exposure assessment, the inhalation and dermal
exposure rates used for the various handler groups were hence all necessarily based on the
arithmetic means derived from the Pesticide Handler Exposure Data (PHED, 1995) surrogate
subsets, which are appended to the end of this document (as Appendices III-A through III-I)
and described below.

PHED was developed by the U.S. EPA, Health Canada, and the American Crop Protection
Association to provide nonchemical-specific pesticide handler exposure estimates for
specific handler scenarios. It combines handler exposure data from multiple field monitoring
studies of different pesticides. The user is supposed to select a subset of the data that involves
a similar application method and formulation type as the target exposure scenario. The use of
nonchemical-specific exposure estimates is based on two generally accepted but not yet fully
validated assumptions (Versar, 1992): (1) Handler exposure is primarily a function of
formulation type and pesticide application method or equipment, and not much of the
physical or chemical properties of the specific Al involved; and (2) handler exposure is
proportional to the amount of Al handled, at least within a practical range (see the Exposure
Appraisal for further discussion).

When using surrogate data to estimate acute or short-term exposure, WHS uses the 90%
upper confidence limit (UCL) on the 95th percentile. The UCL is used to account for some of
the uncertainties inherent in using surrogate data and to increase the confidence in the
estimate. Confidence limits on percentiles (a.k.a. tolerance limits) are described in Hahn and
Meeker (1991). Estimating the UCL requires knowing the mean and the associated standard
deviation. PHED calculates and reports the mean of total dermal exposure, but only the
coefficients of variation (CV) for separate body regions. Because the sample sizes per body
region differ and because the correlations among body regions are unknown, the standard
deviation of total dermal exposure cannot be calculated from these body region-specific CV.

In order to approximate the upper (and lower) confidence limits for the 95th percentile, WHS
makes the assumption that total dermal exposure is lognormally distributed across persons
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and has a CV of 100 percent. The method of approximation is described in Frank (2007), and
uses the concept that in any lognormal distribution with a given CV, the UCL for a percentile
is a constant multiple of the arithmetic mean. The value of the multiplier then depends only
on sample size. To use the approximation with PHED data, the multipliers corresponding to
the median sample sizes over the major specific body regions (i.e., inhalation, hand, and rest
of body) are used. For example, if the median sample size for hand is between 20 and 119,
the multiplier is 4; if the median sample size is between 12 and 19, the multiplier is 5.
Multipliers are given in Tables 7, 8, and 9, where estimates of ADDs specific to exposure
duration are presented for the various groups of propargite handlers. The actual numbers of
observations (i.e., median sample sizes) for the various body regions are given in the PHED
subsets appended to this document (i.e., as Appendices III-A through III-1).

When using surrogate data to estimate intermediate- or long-term exposure, WHS uses the
90% UCL on the arithmetic mean. This UCL is used for the reasons stated above for short-
term or acute exposure. As with short-term exposure estimates based on PHED subsets,
multipliers corresponding to the median sample sizes over the three major body regions are
used. For example, if the median sample size for hand is between 6 and 14, the multiplier is
rounded to 2; if the sample size is greater than 15, no multiplier is used since its numerical
value is (rounded to) 1.

C. Applicators
As indicated in Table 4, propargite applicators were divided into six subgroups according to

product formulation/packaging and type of equipment used. These six subgroups are: (A)
pilots (operators) broadcasting propargite EC (subgroup A1) or WSB (subgroup A2) to crops
from an aircraft; (B) operators applying propargite EC (B1) or WSB (B2) to tree crops or
grapes using an airblast sprayer; and (C) operators applying propargite EC (C1) or WSB (C2)
to field or row crops using a groundboom sprayer.

Although the above six applicator subgroups all apply propargite in a spray solution, there is
a need in this assessment to separate their use of the WSB product from those of the EC.
Handlers working with the EC products are additionally required to wear coveralls over
normal work clothes, plus chemical-resistant gloves and headgear. In contrast, applicators
working with the WSB are not required to wear gloves or coveralls over normal work
clothes. Thus, as footnoted in Table 4, appropriate adjustments for dermal and hand
exposures were made for those handling the EC products.

As justified in the preceding subsection, acceptable chemical-specific studies were not
available for use to assess handler exposure to propargite. Data from PHED subsets were thus
used to surrogate the exposure rates for the six applicator subgroups, as footnoted in Table 4.

D. Mixer/Loaders

As indicated in Table 5, propargite mixer/loaders were likewise divided into six subgroups
according to product formulation/packaging and type of equipment used. These six
subgroups are: (A) workers mixing/loading an propargite EC product for aerial (A1), airblast
(A2), or groundboom (A3) application; and (B) workers mixing/loading the WSB product for
aerial (B1), airblast (B2), or groundboom (B3) application.
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State regulations (Title 3, CCR, Section 6738) specify that mixer/loaders are required to wear
gloves. When handling more than 1 gallon of propargite liquid, they are additionally required
to use a closed system for mixing/loading. In addition, when working with an EC, they are
required to wear coveralls over normal work clothes, plus headgear, chemical-resistant
gloves, and a chemical-resistant apron. Therefore, as footnoted in Table 5 (see footnote e),
appropriate adjustments for dermal, hand, and inhalation exposures were made for these
workers handling the EC and WSB products under the specific engineering control or PPE
requirement.

As stated in the preceding subsection, there were no acceptable chemical-specific studies
available for use to assess handler exposure to propargite. Therefore, data from PHED sub-
sets were used to surrogate the exposure rates for these six mixer/loader subgroups, as
footnoted in Table 5.

E. Human Flaggers

As indicated in Table 6, human flaggers were divided into two subgroups according to
product formulation/packaging used. These two subgroups are: (A) workers guiding aerial
application of EC; and (B) workers guiding aerial application of WSB.

Human flaggers working with the EC formulation are required to wear coveralls over normal
work clothes, plus chemical-resistant gloves and headgear. Therefore, as footnoted in Table
6, appropriate adjustments for dermal and hand exposures were made for human flaggers
handling an EC product.

As stated in the preceding subsection, there were no acceptable chemical-specific studies
available for use to assess handler exposure to propargite. Data from PHED subsets were
thus used to surrogate the exposure rates for these two human flagger subgroups, as
footnoted in Table 6.

F. Mixer/Loader/Applicators

As also indicated in Table 6, M/L/applicators were divided into three subgroups according to
the (major) type of handheld spray equipment used. These three subgroups are operators
mixing, loading, and applying the WSB formulation using: (A) a low pressure handwand or
handgun type sprayer; (B) a high pressure handwand or handgun type sprayer; and (C) a
backpack type sprayer.

The EC products are used supposedly for large field operations (e.g., >10 acres/day, as
reflected in the crops covered on the two EC labels). Therefore, it is highly unlikely for
M/L/A to use these products since these workers cannot do a large-scale field operation all
by themselves in a timely manner, particularly when otherwise t