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264-456, 264-457, 264-4_58, 264-465, 264-469, 264-546, and 34704-710
264-459, 264-464, 264-475, 264-521, 264-541, and 51036-80 are said to be
“inactive” by the registrant, but since the labels do exist, they must be

considered in the occupational assessment. See Appendix 1.
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ETHOPROP

OCCUPATIONAL EXPOSURE CHAPTER

In this document, intended to support the development of the Ethoprop Reregistration
Eligibility Decision Document (RED), HED presents the results of its review of the potential
human health effects of occupational exposure to ethoprop.

An occupational and/or residential exposure assessment is required for an active
ingredient if: (1) certain toxicological criteria are triggered, and (2) there is potential exposure
~ to handlers (mixers, loaders, applicators, etc.) during use, or to persons entering treated sites
after application is complete. For ethoprop the toxicological criteria are triggered by the
determination that ethoprop is a “likely” human carcinogen. Potential exposure can occur as a
result of agricultural uses.

- At this time, products containing ethoprop are intended for occupational uses only. No
homeowner uses are referenced on any ethoprop labels reviewed. The 10% golf-course turf
product 264-546 contains the statement “not for use on domestice turf grass.”

Use Summary
Use PatternS

Ethoprop, O-ethyl S,S-dipropy! phosphorodithioate, is an organophosphate insecticide,
nematicide and fungicide (e.g., suppression of white mold on peanuts) used in agricultural
settings and on golf-course turf. Ethoprop is formulated as a technical-grade manufacturing
product (95% ai), as granular products (3%, 5%, 10% and 15% ai), an emulsifiable
concentrate (46% and 69.6% ai), two granular “Lock ‘n Load” products (10% and 20% ai)
and as a gel in water-soluble packaging (68.2% ai ). The following formulations are labeled
for “Restricted Use”: 264-469, 264-457, 34704-710, 264-458, 264-459, 264-521, 264-464,
and 264-541. - ‘ '

Ethoprop is applied as a pre-plant or pre-emergent insecticide/nematicide or fungicide
in the following agricultural settings: bananas, beans (dry, snap and lima), cabbage, sweet and
field corn, cucumber, peanuts, pineapple, plantains, sugarcane, sweet potato, tobacco, and
white potato. It is also used on field-grown ornamentals (e.g., trees, shrubs, bulbs) and on
golf course turf. Appendix 1 summarizes labels known to be in existence at this time. Note .
that the registrant has indicated in letters dated December 16, 1997, and February 6, 1998, that
the use on citrus seedlings will be deleted, that the 24(c)’s on lilies will be cancelled, that
peanut pegging will be deleted, and that the SLN for citrus in Florida will be cancelled.

Ethoprop can be applied by the use of chemigation, groundboom sprayers, hand held
sprayers (e.g., low-pressure handwand and backpack sprayers), aircraft (granular formulations
- only to potatoes), tractor-drawn granular spreaders, by slitting (i.e., subsurface insertion of
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granules into golfcourse turf) and with push-type granular lawn spreaders. In addition, it can
be applied as a dip, by hand (granular), and by hand-pouring of liquid concentrate froma
measuring cup/vessel. The use of a belly grinder for application to turfgrass is prohibited. The
insecticidal activity of ethoprop is highly dependent on incorporating the material into the soil
(mechanically or with water) soon after application. ’

Aerial application seems unlikely for most of the registered crops, since the product
must be immediately incorporated following application and is often applied as a band
treatment. On the emulsifiable concentrate ethoprop label, aerial application on potatoes is
specifically prohibited. Aerial application of the granular formulation to potatoes is specified
on three labels (i.e., EPA Reg. 264-457; 264-465; 264-469). Hence, exposures and risks
associated with aerial application are addressed in this document only with regard to the use of
the granular product on potatoes.

According to the registrant, greenhouse use is “negligible or nonexistent” even though
labeling does not preclude this use pattern.> Sod farm uses are also not referenced on any label
except the technical product, which is labeled for “commercial turf.” The aerial, greenhouse
use, and sod farm scenarios should be addressed during label development to ensure that these
use scenarios are not permitted without a further assessment. '

Usage Pattern

The following paragraphs describe the two different formulation types of ethoprop
(granular and emulsifiable concentrate), the crops on which they are used, their application
rates, and the corresponding number of treatments per season. The application rate is the
maximum amount of product active ingredient (ai) applied in a single treatment.

Granular Products

There are two Lock n’ Load granular formulations (10% and 20% ai); the latter is
labeled for restricted use only. There are also one 15% granular product and two 10%
granular products; one of the latter is labeled for use on field or sweet corn only, and one for
golf-course turf only. Of seven “Special Local Need (SLN)” registrations, six [sweet corn;
white potato, sugarcane and pineapple] are tied to the 10% Lock n’ Load formulations, and
one [field-grown lily bulbs] is tied to a different 10% granular formulation. : '

The lowest recommended label application rate is 1 Ib ai./A on corn, and the highest
recommended label application rate is 12 Ibs. ai/A on white/Irish potatoes and tobacco, with
the maximum application rates ranging from 2 to 12 Ibs. ai/Acre (lbs. ai/A). Hand application
of granules around banana/plantain results in an application rate of 26 lbs. ai/A. The range of
recommended label application rates on golf-course turf is 10 to 20 Ibs. ai/A. Note that
granular products are not labeled for use on nursery ornamentals, with the single exception of
a SLN on field-grown lily bulbs. ‘ '



Maximum Granular Application Rates:

. Banana & plantain (26 lbs. ai/A; repeat application in 6 months)
It is noted that this rate is on the granular 10% lock n load packaging. It is
unclear how a lock n load product can be sprmkled around banana and
plantain trees '

Beans (snap and lima) (8 Ibs. ai/A; from 3 days before planting to at-planting)

Cabbage (5 lbs. ai/A; from one week before planting to at planting)

Corn (4 Ibs. ai/A; at cultivation after plant emergence until layby or 3 days before

planting to at planting) . '

Cucumber (2 Ibs. ai/A; at or just before planting)

SLN Field-grown lilies (40 Ibs. ai/A; at planting)

Peanut (6 lbs. ai/A; one week before or at planting; at pegging) '

SLN Pineapple (12 lbs. ai/A; pre-plant, spot applications as necessary 3 to 6

months after planting, but not within 120 days to harvest)

Potato (12 Ibs. ai/A; from 2 weeks before to at planting; before potato

emergence)

SLN Sugarcane (6 Ibs. ai/A; at planting)

Sugarcane (4 1bs. ai/A; at planting)

Sweet potato (8 Ibs. ai/A; 2-3 weeks before planting)

Tobacco (12 Ibs. ai/A; 1 week before to at planting)

Golf course turf (20 Ibs. ai/A; with repeat applications "as needed" up to 40 Ibs.

ai/Alyr)

Emulsifiable Concentrate

There are two emulsifiable concentrate (EC) formulations 69.6% (restricted use)
and a a 46% ethoprop product labeled for use on tobacco. Thee is also a 68.2% Gel-
Tec Water Soluble Pak. There are two “Special Local Need (SLN)” reglstratlons, one
for sweet corn, and one for non-bearing citrus seedlings.

The lowest recommended label application rate is 1 Ib ai/A on corn, and the
highest recommended label application rate is 12 lbs. ai/A on white/Irish potatoes and
- tobacco with the maximum application rates range from 2 to 12 Ibs. ai/A. Hand-
application of undiluted EC around banana/plantain results at an application rate of 26
Ibs ai/A. EC ethoprop products are also used on field-grown ornamentals (from 3 to 6
Ibs ai/A). An SLN for use on non-bearing citrus by dipping, by pot drench, and by
spraying soil surfaces and citrus tree trunks results in an application rate of 4.957 lbs.
ai/A according to the Agency’s LUIS report; however, how this rate was calculated is
unclear. Note that EC products are not labeled for use on golf-course turf.

Maximum EC Spray Application Rates



Banana & Plantain (26 Ibs. ai/A; repeat application in 6 months)

Beans - Snap & Lima (8 lbs ai/A; up to 3 days before or at planting; one
application per crop)

Cabbage (5 lbs. ai/A; up to 1 week before or at planting; one application per
crop)

‘Non-bearing Citrus (5 lbs. ai/A; bare root or tuber dip pre-plant or pot-drench)

SLN Non-bearing Citrus (5 Ibs. ai/A; at least 12 months before fruiting, by band,
broadcast spray or irrigation, no more than two applications per season)

Corn - Field and Sweet (4 lbs. ai/A; at planting, one application per crop)

SLN Corn- Sweet (6 lbs. ai/A; at 1 week pre—plant or at planting, one application
per crop)

Cucumber (2 lbs. ai/A; at or just before plantmg, one application per crop)

Field nursery stock ornamentals (6 1bs. ai/A; soil broadcast treatment 72 hours
prior to planting )

Peanut (6 lbs. ai/A; up to 1 week before or at planting, one apphcatlon per crop)
Pineapple (6 1bs. ai/A; at or within 2 months of planting via drip irrigation,
reapply every two months, with limit of 8 applications (8 gallons EC/A) per plant
crop and 5 applications (5 gallons EC/A) per ratoon crop)

Potato (12 lbs. ai/A; within 2 weeks prior to or at planting or until prior to crop
emergence, one application per crop)

Sugarcane (8 1bs. ai/A; at planting, one application per crop)

Sweet Potato (8 Ibs. ai/A; 2-3 weeks before planting, one application per crop)
Tobacco (12 Ibs. ai/A; from 1 to 2 weeks prior to transplanting time to
transplanting time, one application per crop)

Summary of Toxicity Concerns Impacting Occupatioxial Exposures

Acute Toxicology Categories

Guideline studies for acute toxicity indicate that the techmcal grade of ethoprop is

classified as category I for acute oral and acute dermal toxicity, category II for acute inhalation .
toxicity, and category I for primary eye irritation and primary skin irritation. There are no

~ data on dermal sensitization; the 1988 Rereglstratlon Standard waived this data requirement
due to mortality during primary skin irritation tests.®

Other Endpoints of Concern -

Dermal Exposure

For the short-term and intermediate-term dermal occupational exposure scenarios a

NOEL of 0.1 mg/kg/day will be used for calculating the MOE. Since the NOEL is from a
dermal study, no dermal absorption adjustment is required for these assessments. A MOE .of
100 is considered appropriate. A 70 kg body weight will be used in the calculation.
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Total Exposure (Dermal and Inhalation Exposure)
 An inhalation NOEL could not be identified. Thus, to consider inhalation exposure,
the dermal and inhalation exposures will be added together and a NOEL of 0.025 mg/kg/day
derived from a feeding study will be used for calculating the MOE. Since the NOEL is from an
oral (dietary) study, the dermal and inhalation exposures should be Converted to oral-
equivalents. In the absence of either a dermal or inhalation absorption factor, a value of 100
percent is assumed for both the dermal and inhalation exposure components in this fisk
assessment. A MOE of 100 is considered appropriate. A 70 kg body weight will be used in
the calculation.

A NOEL of 0.01 mg/kg/day has been identified for the chronic exposure scenario.
Since the NOEL is from an oral (dietary) study, the dermal and inhalation exposures should be
converted to oral-equivalents. In the absence of either a dermal or inhalation absorption
factor, a value of 100 percent is assumed for both the dermal and inhalation exposure
components in this risk assessment. A MOE of 100 is considered appropriate. A 70 kg body
weight will be used in the calculation. However, during the exposure assessment process, the
exposures which would result from the uses of ethoprop were determined to be of an
intermittent nature. The frequency and duration of these exposures do not exhibit a chronic
exposure pattern. The exposures do not occur often enough to be considered a chronic
exposure, i.e. a continuous exposure that occurs for at least several months. Therefore,
performing a chronic occupational assessment is not appropriate.

Ethoprop was determined to be a likely carcinogen. The cancer potency value or Q,* is
2.81 E-02 (mg/kg/day)™ for ethoprop. In the absence of either a dermal or inhalation
absorption factor, a value of 100 percent is assumed for both the dermal and inhalation
exposure components in this l’lSk assessment. A 70 kg body weight will be used in the
calculation.

Epidemiological Information

See Attachment 2 for March 9, 1988 Jerome Blondell memo - Review of
Ethoprop Incident Reports :

iii. Handler Exposure Scenarios & Assumptions

HED has determined that handlers (i.e. mixers, loaders, applicators, flaggers) are likely
to be exposed during ethoprop use. The anticipated use-patterns and current labeling indicate
several major exposure scenarios based on the types of equipment that potentially can be used
to make ethoprop applications. These scenarios include:

la *  loading granulars for aerial application;
b e loading granulars for tractor-drawn spreader apphcatlon
2a ® mixing/loading liquids for chemigation application;
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2b . mixing/loading liquids for groundboom application;

3a . applying granulars with fixed-wing aircraft; '

3b ’ applying granulars with a tractor-drawn spreader;

4 . applying sprays with a groundboom sprayer;

S5a . loading/applying granules with a push-type granular spreader;
5b . loading/applying granules by hand;

6a o mixing/loading/applying sprays with a low pressure handwand;
6b . mixing/loading/applying sprays with a backpack sprayer;

7 . mixing/loading/applying liquids with a sprinkler can;

8 . mixing/loading/applying liquid concentrate by handheld measuring container; and
9 o dipping in liquid formulations; and

10 o ' flagging granular application with fixed-wing aircraft.

Exposure data from the PHED Version 1.1 garden hose-end sprayer scenarip are used
as surrogate data for the sprinkler can scenario. There are neither exposure data nor pesticide
application information available for scenarios 8 and 9. These scenarios are referenced in the
following Tables as No Data. '

iv. Occupational Handler Exposures
Background

Baseline dermal and inhalation exposure values (developed using PHED Version 1.1
surrogate data) are presented in Table 1. Table 2 presents the risk assessment for the dermal
exposure for the short-term and intermediate-term scenarios. Table 2 includes increasing
mitigation measures (PPE and engineering controls). Tables 3 and 4 present the risk
assessment for the total exposure (dermal and inhalation) for the short-term and intermediate-
term scenarios. Table 3 includes increasing mitigation measures (PPE), and Table 4 includes
increasing mitigation measures (engineering controls). Tables 5 and 6 present the cancer risks.
Table 7 summarizes the caveats and parameters specific to each exposure scenario and
corresponding risk assessment.

The following assumptions and factors were used in order to complete this exposure
assessment: ‘ ' ' g '

o Average body wefght of an adult handler is 70 kg.

- ® Average work day interval represents an 8 hour workday (e.g., the acres treated
on a typical day).

° Daily area treated in each scenario include:

Granules by ﬁxed—wing aircraft: -potatoes - 350 acres

e



Granules by tractor-drawn spreader: -agricultural - 80 acres
-golf-course turf - 40 acres

Granules by hand (banana/plantain): -agricultural - 1 acre
Granules by push-type spreader to turf: -golf course turf - 8 acres
Liquids by chemigation: -agricultural - 350 or

" -agricultural - 80 acres
Liquids by groundboom spray: -agricultural - 80 acres
Liquids by low-pressure handwand: -agricultural - 5 acres
Liquids by backpack sprayer: . -agricultural - 5 acres
Liquids with sprinkler can: -agricultural - 1 acre

These values are believed to represent tj'pical to reasonable high-end estimates of
daily area treated. ‘

e To bracket risk levels associated with the various use patterns, calculations were
performed for a range of application rates to agricultural crops (i.e., low-range,
mid-range and high range), and the maximum application rate to golf-course turf)
as listed on current ethoprop labels. (Note that the application rates vary
depending on the crop. No use data were provided by the registrant concerning
the actual or typical application rates that may be commonly used for ethoprop.

. Due to a lack of scenario-specific data, HED estimated unit exposure values using
generic protection factors that are applied to represent various risk mitigation
options (i.e., the use of personal protective equipment and engineering controls).
When protection factors are used in estimating exposure, it is noted in footnotes.
Table 7 summarizes the caveats and parameters specific to the PHED data used
for each exposure scenario and corresponding exposure/risk assessment. '

e  For the cancer assessment, the number of days worked per year (i.e., exposure
frequency) was assumed to be equivalent to the number of applications per
season, representing typical exposures experienced by growers who apply
ethoprop to their fields, or ten times the number of applications per season,
representing typical exposures experienced by commercial handlers. -

. It was also assumed that workers are exposed for 35 years over a 70 year lifetime.

Handler Exposure Assessment

No chemical-specific handler exposure data were submitted in support of the
reregistration of ethoprop. Therefore, an exposure assessment for each use scenario was

developed, where appropriate data are available, using surrogate values calculated using the
Pesticide Handlers Exposure Database (PHED) Version 1.1. -



. Dermal and inhalation exposures are presented in Table 1. No chemical-specific data
were submitted; therefore, Table 1 was developed using PHED Version 1.1 surrogate data.
The Pesticide Handlers Exposure Database (PHED) was developed by Health Canada, the
American Crop Protection Association, and EPA. PHED was initially released for public use
in 1992. PHED is a comprehensive generic/surrogate exposure database containing a large
number of measured values of dermal and inhalation exposure for pesticide workers (e.g.,
mixers, loaders, and applicators) involved in the handling or application of pesticides in the
field. The database currently contains data for over 2000 monitored exposure events. Use of
surrogate or generic data is appropriate since it is generally believed that the physical
parameters of the handling and application process (e.g. the type of formulations, the method
of application, and the type of clothing), not the chemical properties of the pesticide, control
the amount of dermal and inhalation exposure. Thus, PHED typically allows exposure and
risk assessments to be conducted with a much larger number of observations than available
from a single exposure study.

. PHED also contains algorithms that allow the user to complete surrogate task-based
exposure assessments beginning with one of the four main data files contained in the system
(i.e., mixer/loader, applicator, flagger, and mixer/loader/applicator). Users select data from
each file and construct exposure scenarios that are representative of the use of the chemical.
HED, in conjunction with the PHED task force, has evaluated all of the data currently in
PHED, and developed a surrogate exposure table that contains a series of standard exposure
estimates for various scenarios. These standard unit exposure values are the basis for this
assessment. The standard exposure values (i.e., the unit exposure values included in the
exposure and risk assessment tables) are based on the “best fit” values calculated by PHED.
PHED calculates “best fit” exposure values by assessing the distributions of exposures for each
body part included in datasets selected for the assessment (e.g., chest or forearm) and then
calculating a composite exposure value representing the entire body. PHED categorizes
distributions as normal, lognormal, or in an “other” category. Generally, most data contained
in PHED are lognormally distributed or fall into the PHED “other” distribution category. If
the distribution is lognormal, the geometric mean for the distribution is used in the calculation
of the “best fit” exposure value. If the data are an “other” distribution, the median value of
the dataset is used in the calculation of the “best fit” exposure value. - As a result, the surrogate
unit exposure values that serve as the basis for this assessment generally range from the
geometric mean to the median of the selected dataset. ‘ ) o

HED’s first step in performing a handler exposure assessment is to complete a baseline
exposure assessment. The baseline scenario generally represents a handler wearing long pants,
a long-sleeved shirt, and no chemical-resistant gloves. Table 1 exposure estimates are baseline
estimates. If, there is a level of concern, then increasing levels of risk mitigation, such as PPE
(personal protective equipment) and engineering controls, are then used in an attempt to
achieve an appropriate margin of exposure or cancer risk. S

The following calculations are used in this assessment:
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Dermal Exposure

The calculations of d;tdly dermal exposure to ethoprop by handlers are used to calculate -
the daily dose, and hence the risks, to those handlers. Potential daily dermal exposure is
calculated using the following formula: ’

Daily dermal exposure (mg ai/day) =
Unit exposure (mg ai/lb ai) x Application Rate (Ib ai/A) x Daily Acres Treated (A/day).

Inhalation Exposure

The calculations of daily inhalation exposure to ethoprop by handlers are used to
‘calculate the daily dose, and hence the risks, to those handlers. Daily inhalation exposure
levels were calculated for inclusion into the PHED surrogate exposure tables and presented as
(ug/1b ai) based on a human inhalation rate of 29 L/minute and an 8 hour working day.

Potential inhalation daily exposure was calculated using the following formulas:

Daily mhalanon exposure (mg ai/day) =
[Unit exposure (ug ai/lb ai)/1,000 »g/mg unit conversion] x Apphcauon Rate (Ib ai/A) x Daily Acres
Treated (A/day).

Total Exposure

For those calculations for which appropriate, the total daily exposure is obtained by
summing the daily dermal exposure and the daily inhalation exposure.

Daily Potential Dose

' The calculation of dally dose (whether dermal, inhalation or total) is based on the
tollowmg formula:

Daily dose (mg/kg/day) = Daily exposure (mg/day) / Body weight (70 kg).

The hfenme average daily dose (LADD) used in the cancer risk assessment was
calculated using the following formula: :

LADD (mg/kg/day) =
'Daily Total Dose (mg/kg/day) * (frequerncy of exposure)

where: Daily Total Dose (mg/kg/day) =
[Daily Dermal Dose (mg/kg/day)] + Daily Inhalation Dose (mg/kg/day)

' frequency of exposure = (days worked/365 days per year) * (35 years worked/70 year lifetime)

[N

) &
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Risk for the short-term and intermediate term scenarios was calculated using the
following formula:

MOE' = NOEL (mg/kg/day)/Daily Dose (mg/kg/day)
The cancer risk was calculated using the following formula:

Risk = LADD (mg/kg/day) * Q,” (mg/kg/day)”
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V. Summary of Dermal and Total Risk from Handler Exposures

~ Agricultural uses of ethoprop must have (1) MOEs greater than or equal to 100 when

" considering short-term and intermediate-term scenarios, for both dermal and inhalation
exposures AND (2) the cancer risk (considering both dermal and inhalation exposures) should
be in the range of 10 to 10°® or lower.

To achieve the range of 10* to 10°® or lower, mitigation is required. Carcinogenic risks
require use of PPE (coveralls, gloves, respirator) or engineering controls. However, despite
use of all available PPE, carcinogenic risk is greater than 10™ for commercial applicators for
scenarios 5a (loading/applying granules with a push-type granular spreader) and ‘
6a (mixing/loading/applying sprays with a low pressure handwand). Note that no engineering
controls are available for these two scenarios. :

With two exceptions, the MOEs estimated for short- and intermediate-term are less than
100 (and in many cases are less than 1). An additional consideration is that both of these
exceptions are MOEs that were estimated using dermal exposure only.

Thus, at this time for occupational exposures, HED cannot recommend for any agricultural
uses of ethoprop through reregistration. Note that estimation of post-application exposures and
resultant risks will be postponed until risks for pesticide handlers are determined to be not of
concern.
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Attachment 1

Summary - mEo_:.ow Pesticide Product Labels

EPA Registration Product Name Percent Crop & (Min/Max Comments Manufacturer
No. . AlL Application Rates)
. (b ai/Acre)
264-457 MOCAP 15% Granular 15% Banana - 0.1323. (40 gor Restricted Use "Rhone Poulerc AG
1.3 oz product) R
Beans - (1.95-8.1) Do not apply in Long Island , :
Cabbage - (1.95-5.1) NY
Com - (1-6) SRLEREE
Cucumber - 1.95 May be applied by aircraft or
Peanut - (1.95-3.9) ground
Plantain - 0.1323 (40 g)
¢ Potato - White - (3-12) Aerial application to potatoes
Potato - Sweet - (3-8.1) permitted. C
Sugareane - (1.95-3.9) : .
Tobacco -(1.95-12) [Per EPA: Peanut pegging to
be deleted] .
Not recom’d for tobacco in FL
359-703 - transferred | Mocap 10% Granular 10% Potatoes - White - 6 WA, OR only Rhone Poulenc AG
1o 264-465 .
SL.N No. OR-840010 . Sec. 24C 6/21/85, postplanting .
broadcast to potatoes ,
- No earlier than 3 weeks pre-
. plant
264-465 Mocap 10% Granular 10% Sweet Com - (2-6) OR only; 1 week pre-plant Rhone Poulenc AG
SLN No. OR- : limit, broadeast.
96001700

¢%
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