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Submitted sulfotepp toxicological and exposure data are inadequate for risk
assessment. This memo provides a preliminary risk assessment for application and post-

application worker exposure to sulfotepp, and makes recommendations for additional data and
label amendments. '

The following inhalation risk assessment is based on an endpoint/dos'é obtained from a
route specific study obtained from a secondary data source (journal article, original data not

reviewed by the Agency) This study was cited by ACGIH as the data source for setting the
TLV/PEL.

The following intermediate-term dermal risk assessment is based the endpoint/dose
established in a non route-specific (oral) subchronic toxicity study, classified as acceptable by
the Agency for regulatory purposes. However, the dose used for short-term dermal risk
assessment is an extrapolation based on the results seen in similar organophosphate pesuc:ldes
(ethyl parathion). and the study did not establish a NOEL for females.

Application/post-application inhalation exposure data is also taken from a secondary
data source (journal article, original data not reviewed by the Agency) and a Cal EPA residue
study which is not GLP/guideline acceptable. These studies may underestimate actual
exposures. ' ]
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Due to the significant lack of data, sulfotepp has not been reviewed by the HED -
Hazard Identification Committee. This Committee evaluates toxicological data for adequacy,
establishes endpoints/doses for risk assessment, and most significantly for sulfotepp,
establishes Margin of Exposure requirements for risk assessment and regulatory purposes
(data gaps as seen in the sulfotepp database typically increase MOE requirements to

significantly higher levels than the standard 100 used to account for inter/intra-species
variability). :

At this point, HED can cohclude that the risk to workers during the initial application
of sulfotepp can be adequately addressed by the use of correct personal protective equipment
and procedures. However, at this point, given the toxicological/exposure data gaps, HED .

cannot conclude that the risk to post-application workers has been adequately defined or
addressed.

For these reasons, the following risk assessment and recommendations are considered”
by the Agency to be preliminary and are likely to change based on new data, re-review of
existing data, and discussions with the registrants (and growers) which HED considers
essential for the resolution of all the outstanding issues and concerns.

This document was developed in conjunction and with the concurrence of the Cal EPA
- DPR.

cc: Dennis Gibbons; Cal EPA/DPR



Occupational Exposure and Risk Assessment of Sulfoteppﬁ . °

A. Hazard Identification
L. Acute Toxicology Categories -

The toxicological database for sulfotepp (0,0,0,0-tetraethyl-dithio-diphosphate) is incomplete.

The sulfotepp labels indicates that it is classified as restricted-use due to very high toxicity to
humans.'

IL. Other Endpoints of Concern

No route-specific data were available to obtain a short- or intermediate-term NOEL for dermal

exposures. No route-specific EPA-reviewed data were available to obtain a NOEL for inhalation
exposures. ’ N

a. Intermediate-term dermal endpoint: Since an acceptable route-specific study is not
available to assess sulfotepp dermal exposure and risk, the Agency is basing the following
dermal risk assessment on the results of the subchronic feeding study in dogs (MRID 42955601)
that has been reviewed and graded as acceptable by the Agency (P. Hurley memo. 7/13/95).

In the study. male and female beagle dogs were given E393 (sulfotepp) in the diet at
concentrations of 0, 0.014, 0.11, 0.55, or 2.75 mg/kg/day in males. and 0.014.0.12, 0.57. or 3.07
mg/kg/day in females. No treatment-related effects were observed for food consumption. body

" weight gain, hematology. gross or microscopic pathology, or most clinical chemistry parameters.
Occasional diarrhea and vomiting were seen in dogs receiving 0.55/0.57 mg/kg/day and these
signs were common in dogs given 2.75/3.07 mg/kg/day. Mean cholinesterase activities in
erythrocytes and plasma were statistically (p < 0.05) reduced in high dose males and females as
‘compared to controls throughout the entire study. There was also a dose-responsive decrease in
plasma cholinesterase activity beginning with the 0.11 mg/kg/day male group and the 0.014
mg/kg/day female group. No differences were seen at necropsy in brain cholinesterase activity of
any treated group as compared to controls. ' i

Under the conditions of this study, the LOEL for clinical signs of toxicity from dietary exposure
to E393 is 0.55 mg/kg/day and the NOEL is 0.11 mg/kg/day. Based on the dose responsive
inhibition of 10% or greater of plasma cholinesterase activity, the LOELs for male and female
Beagle dogs are 0.11 mg/kg/day, and the NOEL for males is 0.014 ing/kg/day. The NOEL of -
0.014 mg ai/kg/day is used in the risk assessment for evaluating intermediate-term dermal risks
to postapplication workers. A NOEL for female cholinesterase activity was not identified.

b. Short-term dermal endpoint: To estimate a surroéate short-term NOEL for sulfotepp.

" EPA used data for ethyl parathion, another organophosphate pesticide that is believed to be
similar in nature to sulfotepp. The intermediate-term NOEL for ethy! parathion is 0.0024
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mg/kg/day based on a 180-day oral toxicity study in dogs that showed reduced cholinesterase®
activity by week 6. The short-term NOEL for ethyl parathion is 0.025 mg/kg/day based on an
oral acute neurotoxicity study on rats‘in which plasma and RBC cholinesterase inhibition was
observed. The short-term NOEL is, therefore, approximately 10 times higher than the
intermediate-term NOEL for ethyl parathion. Assuming that the ratio of short-term to
intermediate-term NOEL would be the same for sulfotepp as it is for ethyl parathion, the short-

term NOEL for sulfotepp was estimated to be 0.14 mg ai/kg/day. This value was used in the risk

assessment for evaluating short-term dermal risks to postapplication workers.
c. Dermal absorption: The NOELSs for the dermal short- and intermediate-term risk
assessments are based on an oral study. EPA notes that OSHA's sulfotepp PEL has a skin-
notation because data indicate that sulfotepp penetrates the skin in amounts sufficient to induce

* systemic toxicity.* The National Institute for Occupational Safety and Health (NIOSH) concurs

with the OSHA PEL with skin notation for sulfotepp.* In addition, the American Conference and
Governmental Industrial Hygienists* (ACGIH) has established a threshold limit value (TLV) for
sulfotepp and also placed a skin notation on the value. Therefore, in lieu of dermal absorption
data and in light of the skin notation on the PEL/TLV, EPA is assuming 100 percent dermal
absorption. This is consistent with the assumption of 100 percent dermal absorption used by EPA
for ethyl parathion risk assessments.

d. Inhalation Endpoint: The American Conference and Governmental Industrial
Hygienists* (ACGIH) has established a threshold limit value (TLV) based on the results of a
sulfotepp subchronic inhalation study® published in 1974 (MRID 43356701 and 43550601).
Although this submission has not been reviewed by the Agency, the endpoint and dose (NOEL)
reported in this study are the basis for the following inhalation risk assessment.

For 12 weeks, 4 groups of 10 male and 10 female rats were exposed to different aerosol
concentrations of sulfotepp for 6 hours daily/5 days per week. The concentrations were 0, 0.89,
1.94, and 2.83 mg/m’ and cholinesterase in plasma and erythrocytes was determined at week 1, 4,
6. 8, and 12. Laboratory examinations were also performed at week 12. Sulfotepp
concentrations were meastired by gas chromatograph. The exposure to sulfotepp aerosol at up to
2.83 mg/m’ did not cause any significant changes in appearance, behavior, or body weight gain.
The hematological values and serum-enzyme activities as well as serum concentrations of urea,

~ creatinine, protein, and bilirubin were not altered and there was no significant change in the

composition of the urine. The sulfotepp concentrations of 0.89 and 1.94 mg/m’ (study NOEL)
caused no depression of cholinesterase activity in plasma and erythrocytes and at 2.83 mg/m’
(LOEL) caused significant inhibition of plasma cholinesterase activity. Op the basis of this study,
EPA established an inhalation NOEL of 1.94 mg/m’ for sulfotepp.

e. Chronic-term endpoints: Chronic toxicity studies have not been required or reviewed by

.the Agency. Given the nature of sulfotepp use patterns, no chronic exposures are anticipated.



f. Cancer endpoint: Carcinogenicity studies have not been required or reviewed by the”
Agency.

g PEL/TLV: The Occupational Safety and Health Agency (OSHA) has established a
permissible exposure limit (PEL) as a time-weighted average of 0.2 mg/m® for sulfotepp.* The
National Institute for Occupational Safety and Health (NIOSH) concurs with the OSHA PEL.* In
addition. the American Conference and Governmental Industrial Hygienists (ACGIH) has
established a threshold limit value (TLV) as a time-weighted average of 0.2 mg/m’ for sulfotepp.*

h. IDLH: NIOSH has established a value of 35 mg/m’ for sulfotepp as a level that is
immediately dangerous to life or health (IDLH).*

i. Margin of exposure: A margin of exposure (MOE) of 100 or greater is generally
considered adequate by the Agency for both the short- and intermediate-term dermal and
inhalation risk assessments. This includes a 10-fold safety factor for interspecies varfability and a
10-fold safety factor for intraspecies variability. However, due to the lack of acceptable data for
sulfotepp, HED has not determined an MOE that is considered adequate.

III. Data History

On September 30, 1988, the Agency issued a Registration Standard for the active ingredient
sulfotepp. The standard required that registrants submit the followmg generic toxicological data
for the technical grade of the active mgredxent

Acute Oral Toxicity - Rat (GL 81-1)

Acute Dermal Toxicity - Rabbit (GL 81-2)

Acute Inhalation Toxicity - Rat (GL 81-3)

Eye Irritation - Rabbit (GL 81-4)

Dermal Irritation - Rabbit (GL 81-5)

Dermal Sensitization - Guinea Pig (GL 81-6) :

Acute Delayed Neurotoxicity - Hen (GL 81-7) ¥

21-Day Dermal - Rabbit (GL 82-2)

90-Day Inhalation - Rat (GL 82-4) (Note: HED currently believes that a 21-day
inhalation study might be more appropriate.) -

Teratology - one species (GL 83-3)

Mutagenicity Studies (GL 84-2)

Reserved: 90-Day Dermal - Rat (GL 82-3)

Reserved: Pending Results of GL 81-7: 90-Day Neurotoxicity (GL 82-5)

In addition, in 1991, the Agency 1ssued a data call-in (DCI) for sulfotepp neurotoxu:xty data
(Guidelines 81-8-SS, 82—5(b) and 85-7-SS).
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The registrants (Fuller System, Inc. and Plant Products Corporation) committed to provide th®
required data and to this end submitted studies purchased from the technical supplier (Bayer).

In the interim, the Agency has received and completed the review (P. Hurley memo, 7/13/95) of
three studies submitted collectively in response to the DCI. The three studies are; 1) a
subchronic feeding study in the dog (82-1b), 2) an acute oral toxicity in the hen. and 3)an
NTE/cholinesterase study in the hen. The subchronic dog study was classified as “Core
Minimum™ and is considered acceptable for regulatory purposes. The hen studies were classified
as “Core Supplementary” and may be used in support of an acute delayed neurotoxicity study but
the studies are not considered acceptable for regulatory purposes.

Per instructions, other submitted toxicology data have not been reviewed by HED. However, this
data has been screened by HED and the following studies may be acceptable (if reviewed) for
regulatory purposes; 1) a special study on effect of sulfotepp on ChE in newborn rats (GL 81-1 ).
2) skin sensitization in the guinea pig (GL 81-6), 3) clastogenic effects on human lymphocytes
(GL 84-2), 4) ames test (GL 84-4), and 5) a supplemental developmental toxicity study (GL 83-

- 3). Other submitted data, screened (but not reviewed) has been designated by HED as nor

acceptable for regulatory purposes.
IV.  Calculating Risks

a. Dermal risks: Dermal risk was estimated by dividing the dermal endpoint (NOEL) by the
estimated daily dermal dose.

b. Inhalation risks: Inhalation risk was estimated by calculating a route-specific MOE.®
The route-specific MOE is preferred over a route-to-route MOE, because there is no need to
estimate the percentage of absorption or adjust for metabolism or any other pharmacokinetic
parameters. The Science Advisory Panel (SAP) and HED Exposure Science Advisory
Committee (SAC) have endorsed the use of route-specific MOEs whenever possible because they
are more accurate and are easy to combine with MOEs from other routes of exposure -- even
when they have dissimilar uncertainty factors. "
A route-specific MOE is calculated by dividing a NOEL for a route of specific exposure (e.g.,
inhalation) that is derived from an animal study by the estimated human exposure for the same
route of exposure. ' Since the units are the same (e.g., mg/m® for inhalation), they cancel out to
yield a unitless MOE. Precision is enhanced by accounting for differences in:

D,  Duration of daily exposure for test animals (hours/day)

Dy,  Duration of daily exposure for humans (hours/day)

AF, Activity factor for test animals (default value of 1 is assigned) _

AF,  Activity factor for humans (accounts for activity-related variations in respiration)



The activity factor accounts for increased exposure (e.g.. respiratory rate) due to increased
activity. The activity factor for the test animals is assigned a default value of 1, since animals in a
test chamber are assumed to have low activity levels. The activity factor for humans is a ratio of
the estimated human respiratory rate while performing certain activities to the estimated human
respiratory rate at rest. The activity-specific human respiratory rates-are listed in the EPA's

Exposure Factors Handbook published in 1997.

A route-specific inhalation MOE is calculated as follows:

NOEL (mg/m’) x D, x AF,
MOE = :

Human Airborne Concentration (mg/m’) x D, x AF,,
IV.  Epidemiological information

Four databases have been consulted for the poisoning incident data on the active ingredient
sulfotepp.’

a. OPP Incident Data System (IDS): The Incident Data Systems indicates two sulfotepp-
related incidents:

. An individual entered two locked greenhouses to which she had a key. Both greenhouses
had been treated with sulfotepp earlier that day but neither greenhouse was posted. After
about 10 minutes she experienced nausea, difficulty breathing, and burning lips and eyes.
She was seen in a local emergency room. No further information on the disposition of
this case is available.

. In 1995 an applicator to a Texas greenhouse was exposedto sulfotepp and developed
headache, nausea, diarrhea, vomiting, cough, dizziness, sweating, fatigue, abdominal
pain, anxiety, muscle aches, chest tightness, drowsiness, restlessness, shortness of breath,
and excessive salivation. Blood cholinesterase levels taken 12 hours after the exposure
were within the normal range. The applicator reported wearing the reﬁuired protective

. equipment including full body suit and full face respirator. His respirator had been fit
tested earlier that month and no leaking was detected. However, the Wworker did report
being able to smell the compound. When questioned two of the other three applicators in
the same greenhouse reported that they also smelled the chemical and felt nauseated. A
subsequent investigation by the State Health department determined that the PPE used
was appropriate and in good working order and that all product label directions had been
followed. During their on site investigation the four workers again applied sulfotepp and
three of the four smelled the chemical and the same worker again developed symptoms
though less severe. A survey of 43 companies that use sulfotepp in greenhouse
applications identified three companies that reported workers who had become ill though
none sought medical attention. As a result of this investigation the Texas Department of
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Health recommended appropriate supplied air respirators and training inproper use of”
fumigants as part of the licensure requirements for greenhouse pesticide applicators.
Other procedures recommended involved reducing exposure by pre-punching canisters so
that all of them could be ignited at once with minimal time spent with workers carrying
ignited canisters or spending unnecessary time in the greenhouse while the smoke is
being produced. A copy of the Texas report (Morbidity and Mortality Weekly Report

45:780-782, 1996) and rebuttal prepared by Fuller System, Inc. are attached to this
review.

b. Poison Control Centers: There Were a total of 40 sulfotepp cases in the PCC database.
Of these, 23 cases were occupational exposure; 22 (96%) involved exposure to sulfotepp alone
and 1 (4%) involved exposure to multiple chemicals, including sulfotepp. There were a total of
14 adult non-occupational exposures; all of which involved this chemical alone. (Workers who
were indirectly exposed (not handlers) were classified as non-occupational cases.) Three cases
were reported in children under the age of six years. Out of 37 reported cases involving adults,

there were no life-threatening cases and symptoms were less commonly reported than for other
cholinesterase inhibitors. .

c. California Department of Food and Agriculture (replaced by the Department of
Pesticide Regulation in 1991): There were 17 cases involving sulfotepp submitted to the
California Pesticide Illness Surveillance Program from 1982 to 1995. In 16 of these cases,
sulfotepp was used alone and was judged to be responsible for the health effects. None of the
individuals were reported hospitalized between 1982 and 1995 and two individuals were reported
off work for one day. All 16 persons had systemic illnesses. Three cases occurred in 1984 when
leaked to a work site outside the greenhouse. These cases appear to represent a cluster episode at
one work site.. Another eight cases occurred in 1995 when material leaked from cracks in the
greenhouse. The fumes drifted 200 to 300 feet to a residential area resulting in cluster of 8
poisonings. Exposure to residue was reported in three cases: one involving a worker who
returned two hours after treatment and did have on some protective clothing; a second who
returned to a greenhouse after 15 hours and after the greenhouse had been ventilated only one
hour; and a third case was a truck driver loading plants possibly exposed to residual vapors at an
unknown time after application. . ‘

d. National Pesticide Telecommunications Network (NPTN): On the list of the top 200
chemicals for which NPTN received calls from 1984-1991 inclusively, sulfotepp ranked 197th
and was reported to be involved in eleven human incidents.

e Summary/Conclusions: Relatively small numbers of reports of illness from sulfotepp
have been identified. Two incidents have been reported to the Incident Data System (1992-1998).
40 incidents to the nation's Poison Control Centers (1985-1992), 16 incidents to the California
Pesticide Illness Surveillance Program (1982-1995), and 11 incidents to the National Pesticide
Telecommunications Network (1984-1991). The California reports suggest that drift outside of
improperly sealed greenhouses can pose a hazard to persons nearby (up to 100 meters).

6
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Exposure to residue when reentering has also led to development of symptoms. The most-  *
controversial case is the Texas report of poisoning in applicators using proper protective
equipment and following proper precautions. In one instance workers reported smelling the
product and one developed symptoms while health investigators were on site observing the
application. One of the registrants questions whether the symptoms were do to sulfotepp or due
solely to smoke inhalation. A survey in Texas of 43 establishments determined that 3 (7%) had
workers who reported experiencing illness associated with their use of sulfotepp.

B. Use and Usage
I Occupational Use Products

a. Type of Pesticides/Target Pests: Sulfotepp is an organophosphate insecticide used for
control of certain ornamental pests such as insects and related organisms, mollusks, fouling
organisms and miscellaneous invertebrates), mites, red spider mites, and thrips.

b. Formulation types and percent active ingredient: Sulfotepp is formulated as
impregnated material in smoke generators (canisters) containing 14 to 15 percent active
ingredient.?

c. Registered use sites: Sulfotepp is a restricted-use pesticide used in greenhouses only
(EPA Reg. No. 8241-10; 1322-38).

d. Application rates: The application rate is 0.0033 pound of actwe ingredient per 1,000
cubic feet (Plantfume 103™; EPA Reg. No. 8241- 10)

€. Methods and types of equlpment used: The sulfotepp smoke generators are placed in
the greenhouse and then ignited usmg inserted sparklers to generate a dense white smoke for
fumigation.

f. = Timing and frequency of apphcatlons Fumigation with sulfotepp may be repeated
every three days until the greenhouse is pest free.

g. Additional notes on current use: Sulfotepp is used primarily just before marketing of
the plants as a final cleanup of pests to ensure the pest-free status of plants. It is effective against
the three most important greenhouse arthropod pests: aphids, spider mites, and whiteflies. The
primary use for sulfotepp in states such as California, Michigan, New York, Ohio, Pennsylvania,
and Texas is for whitefly control in mature poinsettias. In addition, sulfotepp is recommended
specifically for use on rose, stock, snapdragon, orchids, hydrangea, geranium, gardenia, foliage
plants, cyclamen, chrysanthemum, camnation and azalea in New Jersey. Sulfotepp is also
recommended in a number of state floricultural pesticide guides for ornamentals in general. In
California. one or two applications of sulfotepp are also used per crop (three crops per year) on
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gerbera daisies and hibiscus. In Pennsylvania sulfotepp is used by some growers in the spring on
bedding plants, primarily cinerarias and calceolarias as well as poinsettias later in the year and
likely on some roses.” Sulfotepp is usually applied in the evening. After ventilation the next
morning following WPS guidelines, unrestricted entry is allowed.

L4

II.  Residential Use Products

There are no currently registered homeowner products for sulfotepp. However, current labels do
not prohibit application in residential greenhouses by certified commercial applicators.

C. Handler Exposures and Risks
I Handler Exposure Scenarios

EPA has determined there are potential exposures to handlers during usual use patterns
associated with sulfotepp. Based on the use patterns, two major occupational scenarios were
identified: (1) opening/lighting of canisters, and (2) reentering fumigated greenhouse to open
vents and dispose of canisters. '

No guideline/good laboratory practices (GLP)-acceptable chemical-specific handler expoﬁure
data has been submitted to the Agency. Available data in PHED (Pesticide Handlers Exposure
Database) do not reflect the use patterns of sulfotepp.

" a. * Estimating dermal exposure to handlers: For handlers, dermal exposures are assumed

to be small relative to the exposures and risks from inhalation. This assumption is based on the
use pattern where potential dermal exposure is limited to possible contact with the sulfotepp
powder (1) while opening the canisters and inserting the sparkler, (2) an accidental spill during
lighting of a canister or retrieval of an unlit canister, and (3) possible contact with residue on the
outside of a spent canister. These dermal exposures are expected to be relatively infrequent and
of relatively short duration in comparison with the estimated inhalation exposure time and the
potentially high air concentrations of sulfotepp during handling activities. Therefore, only
mhalanon exposure and risk were estimated for handlers. A : ¥

b. Estimating inhalation exposure to handlers: EPA assessed a range of possible air
concentration levels to which handlers could be exposed. A 1980 study'® by Williams et al.
published in the American Industrial Hygiene Association Journal (AIHAJ), measured on-site
real-time sulfotepp air levels in a greenhouse being fumigated. In this study, the air concentration
measured approximately 4 hours after the start of fumigation and before opening the vents and
aerating the greenhouse was 2.7 mg/m’ (200 ppb). This level was selected to represent a
reasonable level possibly encountered by handlers igniting the canisters or entering following
fumigation to activate the ventilation system. ' ‘



EPA estimated the maximum air concentration levels potentially encountered by handlers by”
assuming that during fumigation all of the active ingredient in the smoke canister enters the
greenhouse air at the label application rate. This concentration can be calculated as follows:

mg ai
£ ) - Conversion Factors [

b ai
cubic feet

Air concentration [

) = Application rate ( mgai | _cubic feet )

cubic meter b ai cubic meter

The maximum potential air concentration is 52.5 mg ai per m’ based on the label application rate.

¢. - Other assumptions: The following assumptions were used to complete the handler
exposure and risk assessment:

. Handlers are assumed to be exposed intermittently to sulfotepp (e.g., up to one hour on
the day of application; up to one hour on the following day for venting; then repeating the
exposure for an application on day three). Therefore, short-term risks are assessed, but
not intermediate-term or chronic risks.

. The exposure period for handlers would depend on the size of the greenhouse and,
therefore, how many canisters must be lit. EPA estimates that the exposure period would
likely to range from approximately 30 minutes for smaller greenhouses up to an hour for
larger greenhouses. A single handler could treat multiple greenhouses per day, so this
range may actually underestimate actual exposure duration.

. The same sulfotepp air concentration is assumed to be encountered by handlers when they
apply/light smoke canisters and when they enter the treated greenhouse to open vents and
dispose of canisters. These two activities are considered as a single exposure scenario.

IL. Handler Exposufe and Non-cancer Risk Estimates

‘The estimates of sulfotepp air concentration to which handlers may be exposéd are used to
calculate the risk to those handlers. The route-specific inhalation MOE was calculated as follows:

. NOEL (mg/m’) x D, x AF,
MOE =

Human Airborne Concentration (mg/m’) x Dy, x AF,

where:

D,  Duration of daily exposure for test animals (hours/day)
D,  Duration of daily exposure for humans (hours/day)
AF, Activity factor for test animals (default is 1)



AF, Activity factor for humans (accounts for activity-related variatiens in respiration)

The activity factor for humans is based on the assumption that handler activities are most similar
to the category titled sedentary.

Table I provides estimated inhalation risks to handlers based on the above assumptions and
formula at baseline (i.e.. without the use of personal protective equipment) and with risk
mitigation (i.e., with the use of various types of respirators). -
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Table 1. Occupational Handlers' Inhalation Risks from Sulfotepp -

Human Animal Animal ~
Air Respirator Exposure Human Exposure Animal | Inhalation Inhalation
Concentration Protection Duration Activity Duratien Activity NOEL MOE"
(mg ai/m’)* Factor® . (hr/day) Factor® (hr/day) Factor | (mg/m’y (0.5 hr'l hr
Baseline {no respirator) 525 | ' 0.5/1 1.3 6 1 1.9 0.3°0.2
27 1 os5n | 13 6 1 1.9 63
Half-face organic- 525 10 0.5/1 13 6 I 1.9 32
vapor-removing .
respirator 2.7 10 0.5/1 1.3 6 1 19 65732
| Full-face organic-vapor- 52.5 S0 ' 0.5/1 1.3 6 1 19 17:8
removing respirator
2.7 50 0.5/1 1.3 6 1 1.9 320/160
Self-contained breathing 525 10,000 0.5/1 1.3 6 1 1.9 3,300/1,70t
©  apparatus . .
: 2.7 10,000 0.5/1 1.3 6 i 1.9 65,000/32.01

Air concentration of 52.5 mg ai/m’ is the maximum theoretical air concentration based on label application rate (EPA Reg. No. 8241-10).
Preventilation air concentration of 2.7 mg ai/m’ (approximately 4 hours following the start of fumigation) represents the air concentration
encountered by handlers when they enter the greenhouse to ventilate following fumigation as reported in the AIHAJ study On site
determination of sulfotepp air levels in a fumigating greenhouse."

Respirator protection factor is the theoretical reduction in the sulfotepp concentration in air provnded by respiratory protection worn by a
handler from NIOSH Guide to Industrial Respiratory Protection."'

Baseline (represents handlers wearing no respirator) is assigned a protection factor of | (no protection);

Half-face organic-vapor-removing respirator is assigned a protection factor of 10. (90% protection);

Full-face organic-vapor-removing respirator is assigned a protection factor of 50 (98% protection);

Self-contained breathing apparatus is assigned a protection factor of 10,000 (99.99% protection).

Human exposure duration is based on the estimate of handler exposures of 30 minutes to 1 hour.

Human activity value based on assumption that handler activities are equivalent to sedentary activities. Based on activity-specific inhalati
rates listed in EFHB; U.S. EPA 1997."

Animal exposure duration of 6 hours per day is the daily exposure duration the test animals were subjected to in the study from which the
inhalation endpoint is taken.

Animal activity factor of 1 is based on the assumption that the test animals were at rest during the exposure stud) from which the inhalati
endpoint is taken."

Animal inhalation NOEL is 1.9 mg/m’ in the animal inhalation exposure study.*

MOE = (animal inhalation NOEL X animal exposure duration X animal activity factor) / (air concentration X human exposure duration X
human activity factor) X respiratory protection factor

1
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I11. Handler Exposure and Cancer Risk Estimates . o °

No carcinogenicity studies have been required or reviewed by the Agency. Therefore, the
carcinogenic risks from exposure to sulfotepp were not assessed.

IV.  Summary of Risk Concerns for Handlers, Data Gaps, and Confidence in Exposure
and Risk Estimates

a. Risk concerns for handlers: Table 1 presents estimates of occupational handlers'
inhalation risks from sulfotepp. Due to the lack of acceptable data for sulfotepp, HED has not
determined an MOE that is considered adequate. Results indicate:

. At baseline protection (no respirator), the MOEs are less than 100; the highest MOE = 6.

*  With a half-face organic vapor-removing respirator with a dust/mist prefilter, the MOEs
are less than 100; the highest MOE = 65.

. With the full-face organic vapor-removing respirator with a HEPA prefilter, the MOEs
are less than 100 at the 52.5 mg ai/m’ air concentration level (highest MOE = 17/8);
MOE:s are greater than 100 at the 2.7 mg ai/m’ level (MOE = 320/160).

. With the self-contained breathing apparatus, the MOEs are much greater than 100 at both
air concentration levels; the lowest MOE = 1700.

b. Data Quality and Confidence in Assessment: The risk estimate for handlers is based on
several assumptions that reflect on the confidence of this assessment:

e Ifno personal protective equipment (e.g., gloves, double-layer body protection) is worn,
dermal exposure may be greater than assumed since there are opportunities for dermal
contact with the sulfotepp during the lighting of the canisters (e.g., puncturing the .
canisters, inserting the sparkler, spilling) and during removal of the canisters following
application (e.g., residue on canister, spilling contents of unlit canister).

- - ) id )

. The toxicological database is inadequate. The inhalation endpoint (NOEL of 1.9 mg/m’)
is derived from data generated in 1974 that was used to established the TLV and PEL, but
the data do not meet EPA guxdelmes or GLP requirements.

. . The duration of exposure is based on the best professional judgement. No actual data are
~ available.
. The air concentration levels are estimates of possible exposures. One is the maximum

theoretical air concentration based on the labeled application rates. The other air
concentration level was taken from a 1980 AIHAJ study and was a measurement of
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sulfotepp air concentration conducted approximately 4 hours following the start of -

fumigation but prior to aerating the greenhouse. The study does not meet EPA guidelines
or GLP requirements.

EPA has concerns about whether the AIHAJ study was conducted in conformity with
current sulfotepp labeling directions and uncertainties about study conditions.

--In the AIHAJ study, 22 grams of sulfotepp were used to fumigate a greenhouse with a
volume of 450 m’, which is equivalent to a rate of 0.048 g ai/m’. The current sulfotepp
label rate is 0.0525 g ai/m’ (7 ounces per 20,000 cubic feet).

--In the AIHAJ study, the door was sealed and entry was prohibited after fumigation.
Reentry was allowed to partially open vents and remove canisters four hours after ignition
of the fumigant. There were no internal fans operating in the greenhouse and dissipation
of sulfotepp was by convection and diffusion only. Currently one sulfotepp product label
(Plantfume 103) directs users to "close all greenhouse vents prior to use," and "maintain
treatment conditions overnight.” or "open ventilators 2 to 3 hours after fumigation on
tender plants.” The other sulfotepp product label (Fulex Dithio Smoke) directs users to
"close all greenhouse vents prior to use," "it is advisable to ventilate the greenhouse
within twelve hours from the start of treatment --ventilation at the end of eight hours is
more desirable if possible."

--In the ATHAYJ study, the relative humidity ranged from 40 to 60 percent (not controlled)
and temperature was maintained at 21°C during the day and 10°C during the night (11
p.m. to 7 a.m.). Both sulfotepp product labels indicate that the relative humidity should
be kept low and that temperatures within the greenhouse should be maintained between
70°F and 90°F (21°C to 32°C).

--In the ATHAJ study, the number and the size of vents were not specified, which would

have had effects on the dissipation of sulfotepp residues. Also the time at which the vents

were opened and the number of vents opened was not specified.
. ;
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C. Postapplication Exposures and Risks ' « o
L. Postapplication Exposure Scenarios

EPA has determined there are potential postapplication dermal and inthalation exposures to
workers during usual work practices following applications of sulfotepp. Two major
occupational scenarios were identified: (1) entry to perform watering or other routine low-
exposure tasks and (2) entry to perform harvesting, transferring, or other high-exposure tasks.
Since one of the primary uses is just before marketing to ensure the pest-free status of plants,
EPA assumes routine entry to perform hand labor tasks, such as watering, tending, harvesting,
and preparing plants for shipment, would be initiated as soon as possible, normally the morning
following an evening application. EPA notes that label instructions and other use information
indicate that applications may be repeated every three days until the plants are free of pests. In
practice, two to three applications at three-day intervals is usual and workers might be expected
to have daily exposures for more than a week, depending on how rapidly sulfotepp dissipates.

Therefore, intermediate-term as well as short-term risks should be assessed.

No guideline/GLP-acceptable sulfotepp-specific postapplication exposure data were submitted or
reviewed by EPA in support of the reregistration of sulfotepp.

a. Estimating dermal exposure to postapplication workers: Data reported in a 1986
degradation study conducted by the California Department of Food and Agriculture (CDFA)"
were used for estimating sulfotepp postapplication dermal exposures and risks. The CDFA study
reported dislodgeable foliar residue (DFR) values for sulfotepp on poinsettias at two sites and on
geraniums at one site. DFR data for the poinsettias at site 2 were chosen as representative. DFRs
for the dermal exposure assessment. DFR values for poinsettias at site 1 were slightly lower and
DFR values for geraniums at site 3 were slightly higher. Similar DFR values were found in a
1978 study"’ published in the Journal of Environmental Science and Health that measured "likely
to collect on the upper surfaces of exposed leaves." The average surface concentration measured
in that study 24 hours after the start of the fumigation (0.021 pg/cm’) is similar to the DFR
measured at 24 hours in the CDFA study (0.02 ug/cm®). Neither study meets current U.S. EPA

~ guidelines or GLP criteria.'®

v

In lieu of sulfotepp-specific data on transfer coefficients, a default transfer coefficient of 1,000
was used to represent low deymal exposure activities (tending and watering) and 10,000 was used -
to represent relatively high dermal exposure activi_ties (harvesting and preparing for shipping).

b. Estimating inhalation exposure to postapplication workers: EPA assessed a range of
possible air concentration levels to which postapplication workers could be exposed. A 1980
study'® by Williams et al. published in the American Industrial Hygiene Association Journal
(ATHAJ) measured on-site real-time sulfotepp air levels in a fumigated greenhouse. In this study,
the air concentration was measured starting approximately 4 hours after the start of fumnigation
and before opening the vents to aerate the greenhouse, continuing until approximately 48 hours
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following the start of fumigation. EPA selected a range of air concentration levels that were®
measured from the time initial post-fumigation ventilation was complete and continuing through
the 48 hour period. The highest post-ventilation air concentration ievel was 0.34 mg ai/m® (25
ppb). the lowest steady post-ventilation level was 0.040 mg ai/m’ (3 ppb), and a reelevated post-
ventilation level (an increased air concentration level apparently caused by watering the plants)
was 0.15 mg ai/m’ (11 ppb). The AIHAJ study also measured sulfotepp air concentration levels
18 days following application to be 0.0013 mg ai/m’ (0.097 ppb). EPA used this level as a
baseline air concentration level.

c. Other assumptions: The following assumptions were used to complete the
postapplication exposure and risk assessment:

. Postapplication workers are assumed to be exposed continuously to sulfotepp (e.g.. eight
hours per day for a week or more), particularly when application is repeated every three
days for two to three applications. Therefore, short- and intermediate-term risks are
assessed.

. Average postapplication work period is 8 hours per day.

. Average body weight is 70 kg for an adult handler.

. One hundred percent dermal absorptibn.
IL. Postapplication Exposure and Non-Cancer Risk Estimates
a. Postapplication dermal risk estimates: The calculations of postapplication daily dermal

exposures to sulfotepp were used to calculate the daily doses, and hence the risks, to workers
reentering the fumigated greenhouse. Potential daily dermal exposure was calculated using the -
following formula: '

Daily Dermal Exposure (n_g!_:_) =
day

. . . R . } h
Dislodgeable Foliar Resid S8 & | x Transfer Coefficient w) x 0.001 mg/ug x Exposwre Duration [_"_".fi)
square centimeter ; kour day

The potential daily dermal dose was calculated using a 70 kg body \;veight as follows:

Daily Dermal Dose mgal Daily Dermal Exposure T m) x { 1_
kglday day Body Weight (kg)
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The short-term MOE was calculated using the estimated NOEL value of (0.14 mg ai/kg/day) and
the intermediate-term MOE was calculated using the NOEL value (0.014 mg ai/kg/day). The
following formula describes the calculation of the MOE: -

NOEL [klg—"—‘)
MOE - giday

Daily Dermal Dose e et
kglday

Table 2 provides estimated short- and intermediate-term exposures and risks to postapplication
workers. ’ '

b.  Postapplication inhalation risk estimates: The estimates of sulfotepp air concentration
to which postapplication workers may be exposed are used to calculate the risk to those workers.
The route-specific inhalation MOE was calculated as follows:

NOEL (mg/m’) x D, x AF,
MOE =

Human Airborne Concentration (mg/m’) x D,, x AF, ,,

where:

D, Duration of daily exposure for test animals (hours/day)

D, Duration of daily exposure for humans (hours/day)

AF,  Activity factor for test animals (default is 1)

AFy  Activity factor for humans (accounts for activity-related variations in respiration)

The activity factor for humans is 2.2 for postapplication workers based on the assumption that an
equal mix of light and moderate activities are performed.

. [
Table 3 provides estimated inhalation risks to postapplication workers based on the above
assumptions, the range of post-ventilation air concentration levels, and the formula.

c. Postapplication total risk estimates: Since both the dermal and inhalation risks to
postapplication workers are based on the same toxicological endpoint of concern --
cholinesterase inhibition -- the estimated dermal and inhalation risks can be combined to obtain
total estimated risk to workers. The total MOE was calculated using the following formula:

Total MOE = !

1 1
[ Moslu-al] ( MOEAM&M]
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The short-term total risk is calculated by adding the reciprocals of the short-term dermal MOE
and the inhalation MOE and dividing the total into one. Intermediate-term total risk is calculated

by adding the reciprocals of the intermediate-term dermal MOE and the inhalation MOE and
dividing the total into one. -

d. Postapplication cancer risk estimates: No carcinogenicity studies for sulfotepp were
required or reviewed by the Agency. Therefore, the carcinogenic risks from postapplication
exposure to sulfotepp were not assessed.

e. Summary of Postapplication Risk Concerns, Data Gaps, and Confidence in
Exposure and Risk Estimates '

i Postapplication dermal risk concerns: Short- and intermediate-term dermal
postapplication risk concerns are presented in Table 2. Due to the lack of acceptable data
for sulfotepp, HED has not determined an MOE that is considered adequate. Results
indicate: o .

. Short-term dermal MOEs for low exposure activities are greater than 100 (MOE =
120) at 38 hours following fumigation. MOEs are less than 100 at both 15 hours
and 24 hours following fumigation.

. Short-term dermal MOE:s for high exposure activities are less than 100 at 15
hours, 24 hours, and 38 hours following fumigation.

. Intermediate-term dermal MOEs for low exposure activities are less than 100 at
15 hours, 24 hours, and 38 hours following fumigation. A

. Intermediate-term dermal MOEs for high exposure activities are less than 100 at

15 hours, 24 hours, and 38 hours following fumigation.

ii. Postapplication inhalation risk concerns: Inhalation postapplication risks are presented
in Table 3. Due to the lack of acceptable data for sulfotepp, HED has not determined an MOE
that is considered adequate. Results indicate that inhalation MOEs are less than 100 (<20) for all
air concentrations measured within 48 hours of fumigation and after initial ventilation. The MOE
at baseline air concentration measured 18 days following application is greater than 100 (500).

iii. Postapplication tofal risk concerns: Total postapplication risks are presented in Table 4.
Due to the lack of acceptable data for sulfotepp, HED has not determined an MOE that is
considered adequate. Results indicate that:

. Total short-term MOEs are less than 100 (ranging from 1 to 14) at all air

concentration levels for both low and high exposure activities up to 38 hours
following fumigation. '
. Total intermediate-term MOEs are less than 100 (ranging from 0.3 to 7) at all air

concentration levels for both low and high exposure activities up to 38 hours
following fumigation.
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iv. Data Quality and Confidence in Assessment: The risk estimates for postapplication®
workers is based on several assumptions that reflect on the confidence of this assessment:

*

‘Inhatation and dermal exposure and risk may be even higher after the second or
third application due to accumulation of sulfotepp in the greenhouse.

A working period of 8 hours per day was assumed, which might result in
overestimation of the risks for some activities.

For the dermal assessment:

--The short-term dermal NOEL is an estimate derived from an intenﬁediate-term
dermal NOEL that is based on data from an oral study.

--For deriving the short-term NOEL for sulfotepp, a short-term to intermediate-
term NOEL ratio of 10 for ethyl parathion was used. However, the intermediate-
term NOEL for ethyl parathion was based on cholinesterase activity reductions
observed by week 6 as opposed to 13 weeks in the dog study for sulfotepp. In
addition, there may be differences between sulfotepp and ethyl parathion-in terms
of the toxifying mechanism in humans, and there is uncertainty resulting from
extrapolation from dogs to humans, and variability within dogs.

--Transfer coefficients of 1,000 and 10,000 for low and high exposure activities
respectively were assumed; however, there were no data available that could
verify the selection of these values.

--Dislodgeable foliar residue (DFRs) values were obtained from a 1986,
degradation study" conducted by California Department of Food and Agriculture
(CDFA). However, EPA review'® found the study to be unacceptable to fulfill the
requirements for guideline 875.21 (DFR) and is not upgradeable to an acceptable
study. It was not performed under GLP conditions and there was no GLP process
imposed. In addition, factors that could have affected sulfotepp yesidue levels
were not documented in entirety in this study. Finally, CDFA indicated to EPA
that the study should not be used to support any regulatory action and that
California itself would not accept this study to support any type of regulatory
action. '

--Dislodgeable foliar residue values are available only for the first 38 hours
following fumigation. These values result in MOEs less than 100. No DFR data
are available to assess how long following fumigation when dermal exposures and
risks would be greater than 100.

For the inhalation assessment:
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--The endpoint (NOEL of 1.9 mg/m’) is derived from data generated in 1974 that
is not a guideline/GLP-acceptable study.

--The postapplication air concentration levels were taken from a 1980 AIHAJ
study that is not a guideline/GLP-acceptable study. EPA has concerns whether the
ATHAJ study was conducted in conformity with current sulfotepp labeling
directions and has uncertainties about study conditions (see Data Quality and
‘Confidence in Assessment in the handler exposure and risk assessment).
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Table 2. Postapplication Dermal Exposures and Risks to Occupational Workers from Sulfotepp

Dislodgeable s .
Foliar Residues Transfer Exposure Daily Dermal Daily Dermal Short-
Exposure (ug ai‘lcm’y? Coefficient Duration Exposure . Dose term Intermediate-te
Scenario (cm*/hr) (hr/day)* (mg ai/day)? (mg - MOES MOE*
i : ai’kg/day)*
Low Exposure 0.04 1000 8 0.32 0.0046 30 3
Activity (15 hr after
(tending) fumigation)
0.02 1000 8 0.16 0.0023 61 6
(24 hr after
fumigation)
0.01 1000 8 0.08 0.0011 120 12
(38 hr after
fumigation)
High Exposure 0.04 10000 8 32 0.046 L 0.3
Activity (15 hr after
(harvesting, fumigation)
preparing for
shipping) 0.02 10000 8 1.6 0.023 6 0.6
' (24 hr after
fumigation) .
0.01 10000 8 0.8 0.011 12 1.2
(38 hr after
fumigation)
a. Based on the DFR data from 4 Study to Establish Degradation Profiles for Six Pesticides (Triforine, Endosulfan, Chlorothalonil, Sulfot.
Dodemorph Acetate. and Daminozide) Used on Ornamental Foliage in San Diego County California During Fall 1986."
b - Transfer coefficients of 1,000 and 10,000 cm®/ hour were used to represent low and high exposure activities, respectively.
c Based on 8 working hours per day.
d Daily dermal exposure (mg/day) = Dislodgeable Foliar Residues (pg/cm?) x Transfer coefficient (cm*hr) x 0.001 mg/ug x Exposure
duration (hr/day). .
e Daily dermal dose (mg/kg/day) = Daily dermal exposure (mg/day) / Body weight (70 kg). v
f Short-term MOE = Short-term oral NOEL (0.14 mg/kg/day) x 100% dermal absorption / daily dermal dose (mg/kg/day).
8 Intermediate-term MOE = Intermediate-term oral NOEL (0.014 mg/kg/day) x 100% dermal absorption I Daily dermal dose (mg/kg/day)

e

20



Table 3. Postapplication Inhalation Risks to Occupational Workers from Sulfotepp‘

-4

Human Animal Animal
Inhalation Exposure Air Exposure Human Exposure Animal | Inhalation
Scenario Concentration Duration Activity Duration | Activity NOEL Inhalation
(mg ai/m’)* (hr/day)® Factor* (hr/day)? Factor* | (mg/m’yf MOE®
ATHAJ highest air 0.34 8 22 6 i 1.9 2
concentration within 48 (25 ppb)
hours of fumigation and
after initial ventilation
ATHAJ medium air - 0.15 8 22 6 1 1.9 4
concentration within 48 (11 ppb)
hours of fumigation and
after initial ventilation
(following watering)
AIHAJ lowest and 0.040 - 8 22 6 1 19 16
steady air concentration - (3 ppb)
within 48 hours of '
fumigation and after
initial ventilation
AIHAJ baseline air 0.0013 8 22 6 1 1.9 500
concentration level (18 (0.097 ppb)
days afier fumigation)

The air concentration ranges are based on results in the AIHAJ study On site determination of sulfotepp air levels in a fumigating
greenhouse. '

Human exposure duration is based on the estimate of worker postapphcauon exposures of 8 hours per day.

Human activity value based on assumption that handler activities are equivalent to light work activities. Based on activity-specific inhal
rates listed in EFHB: U.S. EPA 1997."

Animal exposure duration of 6 hours per day is the daily exposure duration the test animals were subjected to in the study from which tl
inhalation endpoint is taken.

Animal activity factor of 1 is based on the assumption that the test animals were at rest during the exposure study from which the inhala
endpoint is taken.

Animal inhalation NOEL is 1.9 mg/m’ in the animal inhalation exposure study.*

MOE = (animal inhalation NOEL X ammal exposure duration X animal activity factor) / (air concentrat;on X human exposure duration
human activity factor)
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D. Risk Characterization , . .

I. General

a. Toxicological data: The toxicological data base for sulfotepp is incomplete. The

sulfotepp labels indicates that it is classified as restricted-use due to very high toxicity to
humans.'

No route-specific data were available to obtain a short- or intermediate-term endpoint for dermal
exposures. EPA used data from a 13-week oral sulfotepp study on dogs to estimate a
intermediate-term dermal endpoint and used that estimated endpoint and data from a similar
organophosphate pesticide to estimate a short-term dermal endpoint. Dermal absorption is
estimated to be 100 percent based on evidence that absorption through the skin can cause

systemic effects in test animals. However 100 percent dermal absorption is likely to over-
estimate dermal risks. ) v

No guideline/GLP data were available to obtain an endpoint for inhalation exposures. EPA used
data from a 1974 inhalation study in the published literature® to estimate inhalation risks for
sulfotepp. ' ' ‘

b. Exposure data: No sulfotepp-specific handler or postapplication exposure data has been -
submitted to the Agency. Available data in PHED (Pesticide Handlers Exposure Database) do
not reflect the use pattern of sulfotepp.

i. Dermal exposures. EPA estimates that dermal exposures to handlers are likely to be
relatively infrequent and of relatively short duration in comparison to the estimated inhalation
exposure time and the potentially high air concentrations of sulfotepp during handling activities.
However, some dermal exposure, particularly to the hands and forearms, is possible.

To estimate possible dermal exposures to postapplication workers, EPA used its expertise to
estimate a range of default transfer coefficients (1,000 and 10,000 cm?*/hr) thought to capture the -
" likely exposures from the common postapplication activities. To estimate the likely dislodgeable
foliar residues (DFR) on the surface of treated plants, EPA used data from a 1987 California
Department of Food and Agriculture study" even though EPA review'® found the study to be
unacceptable. It was not performed under GLP conditions, there was no QA/QC process
imposed. and California indicated to EPA that the study should not be used to support any
regulatory action.

ii. Inhalation exposures. To estimate inhalation exposures to handlers, EPA used a range
of possible air concentration levels. At one end of the range, EPA estimated the maximum air
concentration levéls potentially encountered by handlers by assuming that during fumigation all
of the active ingredient in the smoke canister enters the greenhouse air at the label application
rate. At the other end of the range, EPA used data from a 1980 study in the published literature."
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b. Dermal exposures and risks to handlers: Though EPA did not estimate the dermal *
exposures and risks to handlers. the Agency has concluded that some dermal exposure,
particularly to the hands and forearms. is possible. Therefore. chemical-resistant gloves should be

worn by handlers in addition to the baseline attire of long-sleeve shirt, long pants, socks, and
" shoes. : -

IIl.  Postapplication Workers

a. Inhalation exposures and risks to postapplication workers: The results of the estimate
of risks resulting from possible inhalation exposure to postapplication workers (e.g., persons
tending, watering, harvesting, and moving treated plants) indicate that risks appear to be
acceptable at 18 days following application, but unacceptable for the range of estimated air
concentration levels within 48 hours of application and after some ventilation has occurred.
Since data indicate that sulfotepp levels fall sharply upon ventilation of the greenhouse, EPA
concludes that mechanical ventilation of sufficient duration and frequency could adequately
mitigate reentering workers' inhalation exposures and risks following sulfotepp applications.
EPA believes that mechanical ventilation may be necessary as opposed to the generic ventilation
criteria established by the Worker Protection Standard for Agricultural Pesticides (WPS) (see "d.
Other considerations" below), particularly the WPS-allowed option of "24 hours with no
ventilation" which may be the option of choice for growers in very cold climates. Since limited
evidence indicates that sulfotepp air concentration levels rise when vents are closed again after
initial ventilatior:. :- PA concludes that 24 hours without ventilation would probably not offer
sufficient reduction of air concentration levels to adequately protect reentering workers. In fact.
of particular concern to EPA is the limited evidence that indicates that sulfotepp air concentration
levels that fall sharply during initial ventilation of the greenhouse following application may rise
again once the vents are closed or when the plants are watered. This suggests that the residues
may "off-gas" over a period of time. At present, the Agency has insufficient data to determine

“ what frequency and duration of ventilation would be necessary to sufficiently reduce risks to
reentering workers in the days following application. EPA also has insufficient information to
determine how long after application that inhalation exposures might be a concern, however the
limited available data indicate that measurable sulfotepp levels are present at 18 days following
application. In addition, since the primary use for sulfotepp is for whitefly control in mature
poinsettias (e.g., November to January) in states including Michigan, New York, Ohio, and
Pennsylvania, EPA is concerned that ventilation of the frequency and duration necessary to
mitigate postapplication inhalation exposures in the first several days following application may
not be feasible in the cold climates. EPA further notes that label instructions and other use
information indicate that applications may be repeated every three days until the plants are free of
pests and, therefore, inhalation exposure and risk may be even higher after the second or third
application due to accumulation of sulfotepp in the gréenhouse.

b. Dermal exposures and risks to postapplication workers: EPA's estimates of likely
postapplication dermal exposures to reentering workers indicate that risks from short-term
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exposures appear to be acceptable only for low exposure activities at approximately 38 hours”
following application. The intermediate-term risks remained unacceptable for low and high
exposure activities through 38 hours following application. which is the longest postapplication
interval for which DFR data were available. Since label instructions and other use information
indicate that applications may be repeated every three days until the plants are free of pests
(usually two to three applications) and the limited data indicate that measurable residues are
present at 18 days following application, EPA has concluded that intermediate-term exposures to
postapplication workers is likely, particularly for those uses where the plants are not shipped off
site soon after application. EPA believes that a restricted-entry interval of sufficient duration
could sufficiently reduce short- and intermediate-term dermal risks to postapplication workers.
However, EPA is concerned about the feasibility of entry restrictions that prohibit routine entry
to perform hand labor tasks for several days following application. Since one of the primary uses
of sulfotepp is just before marketing to ensure the pest-free status of plants, EPA assumes routine
entry to perform hand labor tasks, such harvesting and preparing plants for shipment, would be
initiated as soon as possible -- at present as soon as the next morning following an evening
application. Even for other uses of sulfotepp, entry of some duration would be necessitated
within 24 to 48 hours following application to maintain (e.g., water, prune) the plants in
greenhouse growing conditions. In any case, EPA has very limited data upon which to determine
the exposure level that would sufficiently protect postapplication workers.

c. Total exposures and risks to postapplication workers: EPA's estimates of likely
combined postapplication dermal and inhalation exposures to reentering workers indicate that
risks from short-term and intermediate-term exposures are unacceptable through 38 hours
following application, which is the longest postapplication interval for which DFR data were
available. However, EPA believes that total risks would be acceptable if ventilation criteria of
sufficient frequency and duration were established to mitigate inhalation risks and restrictions on
entry to perform routine hand labor tasks were established at sufficient intervals (hours per day)
and length (days following apphcatlon) to mitigate dermal risks.

d. WPS consnderatlons: The Worker Protection Standard for Agricultural Chemicals
(WPS) establishes generic, entry restrictions for fumigants applied in a greenhouse. With
fumigant applications, entry is prohibited in the entire greenhouse and in any adjacent structure
that cannot be sealed off from the treated area. No entry is permitted (other than entry by
pesticide handlers who are trained and equlpped with personal protectwe equipment (PPE) --
including respirators) into the greenhouse until the air concentration is measured to be equal to or
less than the inhalation exposure level the labeling requires to be achieved. If an inhalation
exposure level is known, it is supposed to be listed on the labeling and to serve as the controlling
factor for entry. The appropriate label language for this is: '

- "AIR CONCENTRATION LEVEL -
The acceptable air concentration level for persons exposed to sulfotepp is ?? ppm (??
mg/M?>). The air concentration level is measured by a direct reading detection device,
such as a {list as appropriate: Matheson-Kitagawa, Draeger, or Sensidyne}."

26



Note. at this time EPA has not identified a monitoring device that detects air concentration lévels
for sulfotepp. EPA seeks input from the registrant about the possible existence of such a device.

When no inhalation exposure level is known (currently none is listed on the sulfotepp labeling).
the WPS defaults to.generic ventilation criteria. The WPS ventilation criteria include: (1) ten air
exchanges are completed: (2) two hours of mechanical ventilation; (3) four hours of passive
ventilation: (4) eleven hours with no ventilation followed by 1 hour of mechanical ventilétion;
(5) eleven hours with no ventilation followed by 2 hours of passive ventilation; or (6) twenty-
four hours with no ventilation. If active-ingredient-specific ventilation criteria that differ from the
default WPS ventilation criteria are established by EPA, then specific label language must be

. included to indicate that the WPS default criteria are being overridden.

The WPS specifies that, until any inhalation exposure level listed on the labeling is reached or. if
no inhalation exposure level is listed, until one of the WPS ventilation criteria is met, only
trained and PPE-equipped handlers are allowed into the greenhouse and even such handlers only
are allowed into the greenhouse to operate ventilation equipment, adjust or remove coverings
used in fumigation, or to monitor air levels. All other tasks are prohibited. This requirement
should be specifically stated on the label. The appropriate label language for this is:

Greenhouse Fumigation: Entry (including early entry that would otherwise be
permitted under the WPS) by any person -- other than a correctly trained and
equipped handler who is performing a handling task permitted by the WPS -- is
PROHIBITED in the entire greenhouse (entire enclosed structure/building) from
the start of application {{choose one of the following, as appropriate} } (1) "until
aeration reduces the air concentration level of sulfotepp in the working area to less
than ?? ppm" or (2) "until the greenhouse is ventilated as follows: {list ventilation
criteria} }." ' ’

The WPS also requires that any handler who handles a fumigant in a greenhouse, including a
handler who enters the greenhouse before the acceptable inhalation exposure level or ventilation
criteria have been met to monitor air levels or to initiate ventilation, maintains continuous visual
or voice contact with another handler. That other handler must have immediate access to the
PPE required by the fumigant labeling for handlers in the event entry into the %migated
greenhouse becomes necessary for rescue. The appropriate label language for this is:

"Any handler who handles this product in a greenhouse, including a handler who
enters the greenhouse before the acceptable inhalation exposure level or
ventilation criteria have been met to monitor air levels or to initiate ventilation,
must maintain continuous visual or voice contact with another handler. That other
handler must have immediate access to the PPE required on this labeling for
handlers in the event entry into the fumigated greenhouse becomes necessary for
rescue."” '
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mhabnted areas. These incidents suggest that the labeling should prohibit applicationsto - =
residential greenhouses and to commercial greenhouses that are attached to structures (such as
homes or buildings) where persons must be present during. or within the first few days following.
the application. In addition, these incidents suggest that the Agency should consider requiring a

buffer zone that prohibits sulfotepp fumigation within at least 300 feet of residential and other
occupied indoor and outdoor areas.

E. HED Recommendations

Due to the uncertainties and gaps in both the toxicological and exposure databases and the low

margins of exposure for sulfotepp, HED seeks further toxicity and exposure data as well as
additional use information.

I. Toxicological Data:

HED notes that cdmplete generic toxicological data on the technical grade of the active
ingredient as required by the agency in 1988 and 1991 have not been submitted. Particularly
necessary to this assessment are the 21-day dermal and 90- or 21-day inhalation study (HED
currently believes that a 21-day inhalation study might be more appropriate).

IL. Exposure Data:

HED seeks postapplication exposure monitoring studies for dislodgeable foliar residues (GL
875.21). dermal exposure (GL 875.24), and inhalation exposure (GL 875.25). Plant Products
Corporation submitted a California Department of Food and Agriculture (CDFA) study"! to the
Agency in response to the generic call-in notice of October 18, 1995 and requested waivers for
the postapplication dermal and inhalation exposure studies. EPA'® reviewed the CDFA study and
the waiver requests and concluded: '

. the submitted CDFA study is unacceptable to fulfill the requirements of the
dislodgeable foliar residue study and is not upgradeable to an acceptable study;

. the waiver request for a postapplication dermal exposure monitoring study based
on the CDFA study is not acceptable; and

. the waiver request for a postapplication inhalation exposure momtormg study

based on the CDFA study is not acceptable.
HI.  Use Information:

HED seeks further information about the use patterns associated with the use of sulfotepp smoke
generators. In particular, HED would like information on a nationwide level about:

. how many greenhouses a handler may treat per day (or how many hours per day a handler
may be engaged in handling activities with sulfotepp)?
. how many days per week and how many repeat applications may handlers be engaged in

handling activities with sulfotepp?
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are there applications methods that could be required that would reduce the time handfers
spend inside the greenhouse during application? '

are there postapplication activities (e.g., tending. watering, harvesting, shipping) that
must be performed within a few hours or days of application? how many hours would
such tasks take? how much contact with treated foliage or soil do these activities
necessitate? _ .

in northern climates, what is the longest feasible time period that the greenhouse can be
mechanically ventilated without damage to the crop?
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