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1.0 INTRODUCTION

. In November 1989 OREB/NDEB completed a review of an exposure

study measuring the potential dermal and respiratory exposures of
the residents of homes following crack and crevice treatment with
the insecticide propoxur (1). The study measured the residues
found in the air and on environmental surfaces (vinyl tile,
carpet, and upholstery) for 48 hours after the application. The
study also addressed the transfer of these residues from the
surfaces to the skin but did not measure the dissipation of the
material after the 48 hour sampling interval. 1In order to
estimate exposures a number of assumptions were required. 1In
some cases the exposure estimates were based largely on
unsubstantiated assumptions that were judged reasonable by one or
both of the parties involved. Exposures were estimated for three
age categories of residents, an infant (6-9 months), a 12 year
old child, and an adult male. The exposure assessment did not
address possible accumulation of propoxur from repeated crack and
crevice treatment nor did it address the dissipation of the
insecticide with time. Residues were assumed to remain constant
at a concentration measured during the first 48 hours after
application. The potential oral exposure resulting from residues
on the surfaces of kitchen items was not included because there
is. no method currently available with which to estimate such
exposure. There are also no data with which to estimate the
potential oral exposure of infants to surface residues on toys,
etc. While OREB realizes that there will be an oral component
contributing to the total exposure, this component cannot be
quantified.

The dermal exposure of an individual will depend, not only on the
levels of surface residues, but also on the surface area
contacted. The registrant provided exposure estimates for a
number of different scenarios in which the area contacted ranged
from 5 to 50 square feet in a 4 hour interval. It was further

- assumed that exposure would occur over 50 percent of the body

surface. OREB/NDEB noted that these are strictly arbitrary
assumptions and not based on available data. However, OREB/NDEB
has no data with which to provide alternative scenarios and
accepted these assumptions as reasonable.

The measurement of resident exposure following pesticide
application required new technology. The assessment was
circulated to other parts of the Agency for comment. The
Exposure Assessment Methods Branch/OHEA suggested that OREB
conduct a sensitivity analysis (2) varying some of the parameters
used for the assessment. BEAD/BAB submitted information
regarding application frequency (3) and provided a literature
study addressing the dissipation of propoxur on  indoor surfaces

(4).
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2.0 CONCLUSIONS

OREB has calculated revised estimates of exposure of residents to
the insecticide propoxur after crack and crevice treatment of
their homes. The previous assessment, which was conducted in
1989, was forced to use a conservative approach and assume that
the compound did not dissipate after application since no such
data were available. Surface residue dissipation is a dynamic
situation and the resident will be exposed to different levels
over time. A recently published literature study addressing
dissipation of propoxur was obtained and OREB was able to
calculate adjusted surface residue values and estimates of
exposure. The study used to derive the adjustment factor was
extremely limited and addressed only the dissipation of the
compound on stainless steel plates. Any risk calculations
derived from these adjusted values must be made cautiously and
with knowledge of the limitations of these revised values. It
was assumed that the material is applied once a month (every 30
days) and that the occupants are exposed for 365 days per year.
All other assumptions were the same as those used in the previous
assessment. A comparison of the assumptions used by the
registrant and OREB is presented in Table 1. It was calculated
that the average surface residue to which a resident would be
exposed was equal to 38 percent of that found soon after
treatment. The previously calculated dermal exposure estimates
were reduced using this factor and are presented in Table 2.

A similar procedure, also using dissipation data from a study
found in the public literature, was used to adjust the
respiratory exposure values for residents. The adjustment factor
in this case was 40 percent. The respiratory exposures of
residents to propoxur from crack and crevice treatment are
presented in Table 3.

OREB emphasizes that these adjustments to the exposures estimated
from the registrant's study are based on very limited data sets.
The adjusted values, particularly those for dermal exposure,
should be considered to represent the lower end of the exposure
range. OREB has therefore presented a conservative estimate from
the original exposure study and an estimate of the lower end of
the exposure range using dissipation patterns derived from
literature studies that may not accurately represent patterns
that occur under actual treatment conditions.
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Table 1. Comparison of Different Assumptions Used by Mobay
Corporation and OREB for the Estimation of Post-
Application Exposure of Residents to Propoxur.
Assumptions used by both parties are included in the

text.

OREB Assumptions

Mobay Assumptions

Dermal exposures were assumed
to occur at a rate equal to
the average of those for three
different materials; vinyl
tile, carpet, and upholstery
material.

Five different scenarios were
used to estimate exposure of
infants and one for each of
the other age groups. The
scenarios assumed different
times in each of the rooms.

The maximum geometric mean of
all of the measured surface
residues, from wipe samples
taken between 6 and 48 hours,
for a given material was used
to represent that material.
Residue levels from different
rooms were pooled for each
material.

Residues were assumed to be
equal to the maximum
arithmetic mean found on a
material in a given room over
the sampling interval.

Infant, 12 year old, and adult
exposure times were assumed to
be 24, 15, and 15 hours,
respectively.

Contact for 4 hours was
assumed.

During periods when the _
individual was assumed to be
asleep levels found on
upholstery were used to
calculate dermal exposures.
These intervals were 12 hours,
8 hours and 8 hours for
infants, 12 year old children,
and adults, respectively.

Not addressed.

Exposure occurs for 365 days
per year.

Not addressed.

Dermal exposures are not
corrected for dermal
absorption.

Absorption was based on data
from the public literature

(2) -
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3.0 DESCRIPTION OF LITERATURE STUDIES

CITATION: Braness, G.A. and G.W. Bennett (1990) Residual
Effectiveness of Insecticides for Control of
German Cockroaches (Dictyoptera: Blattellidae) in
Food-Handling Establishments.
J. Econ. Entomol. 83:1907-1911.

Three sites within kitchens at university buildings were
treated for cockroach control. The locations included a
dishwashing site with a commercial dishwasher, a food
preparation site where foods were prepared, and a food
storage room. A laboratory site in the entomology building
was used as a control. Dilute aqueous sprays containing
either chlorpyrifos (0.5%), propoxur (1.1%), or a mixture of
the two, were applied to 15.2 cm? stainless steel plates
using a spray tower. The tower was calibrated to deliver
0.95 ml of spray solution per 232 cm® of surface area,
equivalent to the label application rate. The residues on 7
panels were analyzed immediately after treatment to
determine the amount of active ingredient(s) delivered.
Spray solutions were also analyzed to determine the amounts
of active ingredients at the beginning of the experiment.

The panels were allowed to dry for 24 hours after which they
were transported in insulated coolers to the test sites.
Three panels were randomly placed on plywood sheets which
were positioned vertically along walls or behind equipment.
In studies designed to simulate crack and crevice treatment
the treated surface faced the plywood. Those intended to
represent treatment of exposed surfaces were placed so that
the treated surface faced away from the plywood. The
treated panels were returned to the laboratory for chemical
sampling and efficacy testing at intervals of 1, 14, 21, and
28 days after placement at the field sites. Air
temperatures and relative humidity were monitored daily at
each site.

The insecticidal efficacy of the materials on the treated
panels was determined using German cockroaches, 5 of each
sex. The insects were confined on the panels with a
plexiglas ring greased with a petrolatum/mineral oil
mixture. The animals were exposed for periods of 15
minutes, 20 minutes, or 1 hour for chlorpyrifos with
propoxur, propoxur alone, and chlorpyrifos, respectively.
These times had been previously been determined to be the
minimum required to kill all of the insects on panels 1 day
after treatment. Previous studies had also determined that
the surface residues of these compounds were not appreciably
reduced by insect activity on the panels during the
bioassay. After exposure, the insects were returned to
untreated jars and mortality recorded after 1, 24, and 48
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hours. Evaluation of the mortality data is not included in
this review.

Surface residues were measured within 2 hours after the
bioassay; 0 day panels being monitored immediately after
drying of the spray mixture. The panels were rinsed twice
with 12 ml portions of acetone. The rinsates were collected
in a 100 ml graduated cylinder and transferred to a glass
bottle. Total volume, after rinsing of the transfer funnel
and graduated cylinder, was 40 ml. Samples were kept under
cold storage until analysis which was carried out within 3
weeks of collection. Residues were quantified by gas-liquid
chromatography with a flame ionization detector.

The amount of insecticide recovered from 0 day panels was
considered to be the baseline to which subsequent samples
were compared. The recovery data for panels analyzed
immediately after the drying of the spray mixture are
presented in Table 4. More insecticide was recovered from

~the panels representing crack and crevice treatment than

those for exposed surfaces. Greater than 48 percent of the
propoxur was recovered from the crack and crevice areas but
less than 24 was recovered from the exposed surfaces after
28 days. The dissipation data Was presented in a graphic
format only and the original data points were not presented
in the report. The fractions of the original amounts
remaining on treated surfaces are presented in Figure 1.

CITATION: Wright, C.G., R.B. Leidy, and H.E. Dupree (1981)
Insecticides in the Ambient Air of Rooms Following
Their Application for Control of Pests. Bull.
Environm. Contam. Toxicol. 26:548-553.

Concentrations of several insecticides were measured in the
air of university dormitory rooms following crack and
crevice treatment. The pesticides were applied using hand
sprayers or dusters. The compounds and formulations are
listed in Table 5. Air was monitored using personal
samplers located near the center of the room. Midget
impingers containing hexylene glycol were used to trap
bendiocarb, carbaryl, chlorpyrifos, diazinon, fenitrothion,
and propoxur. Polyurethane foam was used to trap acephate.
Air was sampled for 4 hours before application; immediately
after application; and at 1, 2, and 3 day intervals. -
Samples were extracted with an appropriate solvent and
quantified by GLC or HPLC. :

The airborne concentrations of insecticides are summarized
in Table 6. Air levels of all insecticides, except
acephate, reached a maximum immediately after application,
followed by a decrease to less than 1 pg/m® after 3 days.
Bendiocarb was not detected on the second or third day. The
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Figure 1.

Dissipation of Propoxur Residues On
Indoor Surfaces After Application
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air levels were correlated with the amount of material
applied per 100 m® of room volume. This correlation
increased with elapsed time. The air concentrations of
propoxur alone are presented in Figure 2.

4.0 ADJUSTMENT OF SURFACE RESIDUES OF PROPOXUR

The literature study emphasized the insecticidal efficacy of
the applications rather than the levels of residues detected
on the environmental surfaces. . In order to adjust the
values from OREB's previous evaluations it was necessary to
determine the relative dissipation of the residues on these
surfaces. Four indoor areas, each with crack and crevice
and exposed surface scenarios, were monitored during the
study. The fraction remaining on the surfaces, as
determined by OREB from the graphs presented in the
published article, 55@ presented in Figures 1 and 2 for

- crack and crevice and exposed surface scenarios,
respectively. It must be emphasized that these numbers were
visually obtained from the graphs presented in the
publication and therefore no mathematical basis has been
established by the Agency. A table of these values
presented in Table 7. Four types of indoor surfaces were
monitored. OREB has judged that areas around a dishwasher
and in storerooms, which respectively exhibited the most
rapid and least rapid breakdown of propoxur, were not living
areas and are not comparable to the surfaces monitored
during the study previously submitted by Mobay Corporation.
It is also evident that the crack and crevice scenarios
evaluated in the published literature study, where the
treated surfaces were faced toward the plywood sheets, were
not representative of the areas monitored by the registrant.
OREB has used the average of the values obtained from the
store room, food preparation areas and the laboratory, which
more accurately reflect living areas of a home, to adjust
the residue levels measured in the registrant's study.

In lieu of adequate residue data addressing dissipation of
propoxur on indoor surfaces it was assumed that the
dissipation pattern of surface residues measured on
stainless steel plates could represent that found on other
materials. There are NO data available to support such a
relationship. It was further assumed that dissipation of
propoxur residues follows first order kinetics and can be
described by an equation of the form: :

C.=C,ext
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The fraction of propoxur remalnlng on the surface at time,
t, is:

C
Co

ct

e"kt

Regression analysis of the mean values for propoxur on
stainless steel plates exposed to the environment in the
store room, laboratory, and food preparation areas yielded a
value of 0.08 for the rate constant, k. The resulting
equation is therefore:

Ce —g~0.08t
C

o

The estimated half life, t,,, for propoxur on stainless
steel plates is:

t1/2=-9-'—§-<i3-=8.7days

Since the rate constant of a first order decay equation is
independent of the initial value (C)),. the equation was
applied to the other initial residue levels measured by the
registrant. OREB's previous review of the registrant's
indoor post-application study used the maximum geometrlc *
mean of all of the measured surface re51dues, from wipe
samples taken between 6 and 48 hours for a given material,
to represent that material. These values were assumed to be
the initial residue levels in the first order decay equation
and are presented in Table 8.

The memorandum from BEAD indicated that propoxur would be
applied a maximum of 12 times per year in an apartment with
chronic cockroach problems. OREB assumed that the material
is applied every 30 days. Integrating the decay equation
between these boundaries and dividing by 30 yields an
average daily residue level for propoxur.

[/
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30 ' |
[Pcieede - -Leerey
_ ——IJ'ECOe'k“O)—( }(Coe—k(o))

= %Co(l - e-0.08(30))
= £C (1 - e

-]1200(1 - 0.091)

Dividing this value by 30 gives a mean daily surface residue
level with which to estimate dermal exposures:

1
—(C,(0.91
0.08 ( )

=11.4 C,

The values for dermal exposure that were calculated in
OREB's previous review can be adjusted by this correction

/2
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_11.4GC | a0
B 30 - o

factor to account for dissipation of the propoxur on treated
surfaces. OREB cautions that this correction factor was
based on minimal data and was obtained after spraying
stainless steel plates, not carpets, tile or upholstery.
These results may not be indicative of the dissipation on
other surface material. Since there is a linear
relationship between surface residues and other factors used
for exposure assessment (such as body weight, surface area,
etc.) it was possible to multiply the previously calculated
dermal exposure values by 0.38 to yield adjusted exposures.
The adjusted values for dermal exposure are presented in
Table 1.

5.0 ADJUSTMENT OF AIR CONCENTRATIONS OF PROPOXUR

The air monitoring study briefly summarized above was used
to adjust the air concentrations measured by the registrant
to allow for dissipation of propoxur. Only the data from
that study that relates to propoxur was used for the
adjustment. These values are presented in Figure 2. It was
assumed that the dissipation of the air concentrations, like
the surface residues, followed first order kinetics. The
calculations were the same as those cited in the previous
section. The calculated adjustment factor for air
concentrations was 0.40. The respiratory exposures of the
residents of homes, both unadjusted and adjusted, are
presented in Table 2.
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Figure 2.
Dissipation of Propoxur in Air After
‘Crack and Crevice Treatment
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