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INTRODUCTION

ICI Americas Inc. has requested registration of their
Demon WP~ insecticide as a crack and crevice spray for
cockroaches, ants, and other insect pests. Demon WP

is a wettable powder formulation of cypermethrin cont-
aining 40 percent active ingredient. A 0.1-0.2 percent
agqueous suspension is applied as a coarse, low pressure
spray to areas where insects hide. Application is to

be restricted to licensed pest control operators (PCO)
only. A survey study, outlining the times spent by

PCOs performing various tasks, was also submitted. EAB
has no data estimating exposure of PCOs or inhabitants

of structures treated with cypermethrin. The exposure
assessment was based on data from surrogate studies found
in the literature. A number of assumptions were required:

1) An average worker weighs 70 kg with a standard
surface area (1).

2) Exposure is dependent on the amount of active -
ingredient mixed and applied.

3) The same worker performs both the mixing/loading
and application tasks.

4) Exposures are not adjusted for dermal absorption.

5) The exposure from application of a wettable'powder
formulation is the same as that obtained from
liquid formulations.

"6) A PCO works an average of 220 days per year and
uses cypermethrin for all crack and crevice
applications, EAB realizes that this is probably
not the case, but BUD has not been able to provide
data to allow a more accurate estimate.

7) The volume of an average house is 340 m3 (2).

8) Cypermethrin is applied at a frequency of 10 times
per year (3).

9) Residents are exposed for 15 hours per day, 365
days per year.

10) The average breathing volume for a 70 kg male is
7.4 liters per minute at rest and 29 liters per
minute during light activity. Assuming that an
individual spends 2/3 of his time at rest and
1/3 at light activity, the weighted average breath-
ing volume is 14.6 liters per minute or 13 m3 per day.

g
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SUMMARY OF PCO SURVEY STUDY

Telephone interviews were conducted by the registrant
and reviewed by BUD to determine the times PCOs spend on
various tasks., A total of 101 PCOs were interviewed.
The results are summarized below:

1) Average months worked per year is 11.96.

2) Average number of gallons of liquid residual
insecticide used per day is 3.7.

3) Average amount of time spent miking one gallon
of insecticide is 3.5 minutes.

4) An average of 11.1 accounts are handled per day.
5) The average time per account is 34.2 minutes.

6) Percent of time spent doing specific tasks: -
a) inspecting 25.8
b) applying insecticide for general pest
control 43.8 (EAB assumes that this
* includes the mixing/loading tasks)
¢c) applying rodenticide 11.6
d) talking to customer 11.6
e) paperwork and collecting 6.1
£) other 1.1

7) Fifty two percent of accounts are residential.

8) Percent of non residential accounts requiring
food handling labeled insecticide is 37.2.

9) An average firm employs 8.7 technicians and handles
1592.8 accounts. :

SUMMARY OF SURROGATE STUDIES

3.1 Exposure of Applicators and Inhabitants to Dichlorvos

Gold et al. (5) measured the exposure of applicators and
occupants to dichlorvos (DDVP) following treatment of single
family homes for cockroach control. DDVP was applied with

a hand sprayer to baseboards, around doors, and other areas
normally treated for cockroaches. The pesticide was .
applied at an average reate of 0.189 g (37.8 ml) per m2,

The average area treated per house was 103 m2 and took

25.5 minutes. An average house received a total of 19 g
(0.042 1b) of active ingredient.

Applicators wore long sleeved polyester jumpsuits with an
open collar, hard hats, respirators, and rubber gloves.



Dermal exposure was measured using dermal pads located

on the head, forearms, on the leg just above the ankle,
chest, and back. Gauze pads were attached to the outer
clothing or taped to the skin beneath the coveralls.,
Exposure of the hands was measured by hand rinse with

50 percent ethanol-water. Respiratory exposure of appli=-
cators was measured by drawing air through midget impingers
containing ethylene glycol.

Potential exposure of inhabitants was measured using pads
located on environmental surfaces and air samplers with a
double impinger system., Pads were positioned prior to
treatment and removed 2 hours post treatment. Pads were
located on the refrigerator, kitchen table, and kitchen
floor. Pads were combined prior to extraction and analysis.
Air samples were taken for 24 hours prior to treatment

and again at 2 and 24 hours post application. All samples
were analyzed by gas chromatography using a nitrogen-
phosphorous thermionic detector.

Indirect monitoring methods were also used to estimate
applicator and resident exposure. Serum and erythrocyte
cholinesterase was measured for 2 applicators’ and 20
residents at intervals before and after application.
Urinary levels of DDVP and dichloroacetic acid were also
measured. These indirect measurements were not used by
the reviewer for this assessment.

‘Dermal exposure was calculated by multiplying the surface

area of a body part by the amount of DDVP on the appropriate
pad. For areas normally covered by clothing, the mean

value for interior pads, 0.102 ug/cmz/hr was used., For
unprotected areas the average value for exterior pads,

0.499 ug/cmé/hr was used. The hands were rotected by

the rubber gloves and received 0.024 ug/cm /hr as deter-
mined by hand rinse. Respiratory exposure levels were

0.021 ug/l. 1In order to compare the exposure values from
this study with others in EAB's database the reviewer

ad justed the exposures to a 70 kg worker with standard
surface areas and by the total amount of material handled.
The calculations are described in Appendix A. The applicator
exposures, both unadjusted and adjusted are presented in
Table 1. The exposure of environmental surfaces, as
measured by environmental pads, was 0.319 ug/cmz/hr. Air
levels of DDVP declined after application and are summarized
in Table 2.
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Table 2. Environmental Exposure to DDVP Following Application

to Homes.
Room Pads 0.319 ug/cm2/hr
Air Sample Concentration (ug/m3)
0=-2 hour 548
2-24 hour 183

3.2 Exposure of Applicators to Chlorpyriphos

Heath and Spittler (6) monitored applicator exposure to
chlorpyriphos during treatment of a dormitory building.

Two liters of a 0.5 percent emulsion were applied to areas
normally treated for insect pests. Pesticide application
was by hand sprayer using pin or fan type nozzles at high,
meduim, or low pressure and at various distances from target.
Dermal exposure was measured with gauze patches and cotton
gloves. The four dermal patches were located on the exterior
of the clothing on the chest, back, and outside of each leg
just below the knee. A 26 cm2 circular subsample of each
patch was used for analysis. Respiratory exposure was det-
ermined by drawing air through_a glass tube containing
silica gel at a rate of 100 cm3 per minute. Dermal patches,
cotton gloves, and air sampling tubes were extracted with
acetone, concentrated, and quantified by gas chromatography
using a flame photometric detector in the phosphorus mode.
Recoveries of spiked samples were 106 percent, 106 percent,
and 88 percent for air samples, gloves, and gauze patches,
respectively. Unfortunately there were no dermal pads
located on the thighs or arms. The reviewer made the
assumption that the rate of exposure for the arms was the
same as that for the chest and that the exposure was

uniform for all parts of the leg. The exposure for a

body part is:

Exposure (ug/body part) = amount on pad b4 Surface area
or glove .(ug/cm2) (cm2)

Since 2 liters of a 0.5 percent emulsion were applied, the
total amount of chlorpyriphos applied was:

Amount applied 2 liters 5.0 g 1 1b
(1b) = application X liter X 454 g

2.2 x 10~2 lb/application
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The exposure per pound of chlorpyriphos applied is:

Exposure (ug/kg/lb applied) = exposure (ug/Eg)
2.2 x 10=¢ 1b applied ~

The.expgsure data, adjusted for time, and adjusted for amount of
active ingredient applied, are summarized in Tables 3 and 4,
respectively.

3.3 Pesticide Levels in Ambient Air

Wright et al. (7) measured the concentration of pesticides
in room air following crack and crevice treatment with
insecticides. The pesticides were applied to rooms in

a university dormitory using hand sprayers or dusters.

The compounds and formulations are listed in Table 5.

Table 5. Formulations Applied to Dormi tory Rooms for
Insect Control.

Compound Type of Formulation ) Spray Concentration (%)
Bendiocarb Wettable Powder 0.5
Chlorpyriphos Emulsifiable Concentrate 0.5
Acephate’ _ Emulsifiable Concentrate 1.0
Diazinon Emulsifiable Concentrate 1.0
Fenitrothion Emulsifiable Concentrate 1.0
Propoxur Emulsifiable Concentrate 1.1
Carbaryl . Dust 5.0

Air was monitored using a personnel type sampler located
near the center of the room. Midget impingers contain-
ing hexylene glycol were used to trap bendiocarb, carbaryl,
chlorpyriphos, 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, 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 ug/m3 after 3 days. Bendiocarb
was not detected on the 2nd or 3rd day. The air levels

7



were correlated with the amount of material applied per
100 m3 of room volume. This correlation increased with

elapsed time.

Table 6. Airborne Concentrations of Insecticides Followin
Values are in ug/m3.

Application to Rooms.

d

Insecticide Applic. Rate Pretreatment Day
' (g/100 m3) 0 1 Twal 2 3

Acephate 18.5 ND2 1.3 2.9 2.6 0.5 0.3
Bendiocarb 9.5 ND 7.7 1.3 2.4 ND ND
Carbaryl 6.3 ND 1.3 0.2 0.38 0.1 0.01
Chlorpyriphos 8.2 0.1 1.1 1.1 1.1 0.8 0.3
Diazinon 18.0 0.2 1.6 0.6 0.77 0.5 0.4
Fenitrothion 21.9 ND 3.3 1.1 1.5 0.8 0.5
Propoxur 20.4 ND 15.4 2.7 4.8 1.8 0.7
MEAN -— 4.5 1.4 1.9 0.64 0.31
Correlation Coefficient (r) - 0.31 0.53 === 0.59 0.82

l Time weighted average for day 1.

2 ND - none detected, value of 0 used

for calculations.
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4.0 Calculation of Exposures
4.1 Applicators

- The average PCO works an estimated 220 days per year and
applies an average of 3.7 gallons of insecticide per day.
Forty eight percent of accounts are non residential and
37.2 percent of these require food handling labeled pest-
icides. Cypermethrin is not approved for food handling
situations. Cypermethrin could potentially be used on

82 percent of a PCO's accounts. If all accounts use the
same amount of insecticide the daily use of cypermethrin
would be:

lbs of cypermethrin 3.7 gal 0.82 0.002 1b cypermethrin
day day X X gal '

0.0061 lbs cypermethrin per day

]

The annual use is: -

lbs of cypermethrin 0.0061 lbs 220 days
year = ‘day X year
= 1.3 lbs
year

In order to estimate applicator exposure to cypermethrin the
exposures from the surrogate studies were adjusted by the
-relative amounts of material handled. The estimate, based
on the data from Gold et al., was:

Dermal exposure = 1.3 lbs ai/yr x 2.8 x 102 ug/kg/lb ai
= 3.6 x 102 ug/kg/yr

Respiratory exposure 1.3 1bs ai/yr x 3.6 ug/kg/1b ai

4.7 ug/kg/yr

This estimate assumes that a degree of protection is provided
by wearing normal work clothing, gloves, and a respirator.

An estimate for a completely unprotected worker can be
obtained from the data of Heath and Spittler. This study
measured dermal exposure using external patches only. Based
on this surrogate the annual exposure is:

Dermal exposure = 1.3 1lb ai/yr x 4.6 x 102 ug/kg/lb ai

(ug/kg/yr)
6.0 x 102 ug/kg/yr

[/
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Respiratory exp. 1.3 1b ai/yr x 4.1 ug/kg/lb ai

(ug/kg/yr)
= 5.3 ug/kg/yr
4.2 Calculation of Exposure of Residents

Residues of DDVP were found on environmental surfaces.

A method is not available to estimate dermal exposure of
residents of treated houses from wipe tests . This assess-
ment was confined to respiratory exposure only. Concentra-
tions of airborne insecticides reached a maximum soon after
application, followed by a decrease with time. An applicator
services 11.1 accounts per day, 82 percent of which could
receive cypermethrin or 9.1 accounts per day. If an appli=-
cator dispenses 0.0061 lbs of cypermethrin per day the
average account would receive:

lbs cypermethrin 0.0061 lb/day 454 g
per account = 9.1 accounts/day X 1b -

0.30 g/account

If an average volume for an account is 340 m3 then the
application rate per 100 m3 is:

Application rate 0.30 g/account x 100 m3
(g/100 m3) 340 m-/account

0.088 g/100 m3

The concentrations presented by by Wright et al. can be
ad justed by the application rate:

Cyperme thrin conc. = surrogate conc. X g cypermethrin/100 m3
. surrogate g/100 mJ

A 70 kg resident breathing an_average volume of 14.6 liters
per minute would breathe 13 m3 per day. The daily exposure
would be: '

Daily exposure air concentration 13 m3 1
(ug/kg/da) = (ug/m3) X Tday X 70 kg

The adjusted concentrations and daily exposures are presented
in Table 7.

The worst case, in which the airborne cypermethrin concentra-
tions level off at day 3 and remain constant until the next
treatment and the insecticide is applied 10 times per year,
was used by the reviewer. The amnual exposure would be:

[T
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Annual exposure
(ug/kg/yr)

10 days/yr x exposure on day 1
+ 10 days/yr x exposure on daivz

+ 345 days/yr x-exposure on day 3

10 days/yr x 2.2 x 10-3 ug/kg/day
+ 10 days/yr x 6.8 x 104 ug/kg/day

+ 345 days/yr x 3.1 x 10-4 ug/kg/yr

1.4 x 10-1 ug/kg/yr

Dt

David Jagquith

Special Review Section
Exposure Assessment Branch
Hazard Evaluation Division



Table 7. Estimated Cypermethrin oo:oo:nnmﬁo:m_ and Dally Exposures of Residents After Treatment
of Home. Ooncentrations are in ug/m3 and exposures are in ug/kg/day.

(¥

m:nncnmnm : i} Day
Compound 1 2 3
: Ooncentration  Exposure Concentration Exposure Ooncentration Exposure

Acephate 1.2 x 10-2 2.2%x 103 2.4x103 4.5x10% 1.4x103 2.6 x 1074
Bendiocarb 2.2 x 102 4.1 x10°3 o0 0 0 0
Carbaryl 5.3 x 10-3 9.8 x 1004 1.4 x10-3 2.6 x10~4 1.4 x 104 2.6 x 105
Chlorpyriphos 1.2 x 1072 2.2x%x1073  8.6x1073 1.6x 1073 3.2 x 1073 5.9 x 10-4
piazinon 3.8 x 10~3 7.1 x 1004 2.4 x 103  4.5x104 2.0 x10-3 3.7 x 104
Fenitrothion 6.0 x 10-3 1.1 x 10-3 .u.w x10-3  5.9x104 2.0 x10-3 3.7 x 10~4
Propoxur 2.1 x 10~2 3.9x10°3  7.8x10-3 1.4x10°3 3.0x103 5.6x104
MEAN 1.2x102  2.2x103  3.7x103 6.8x1074 1.9x103 3.1 x 104



Appendix A. Adjustment of Exposures by Amount of Active
Ingredient Applied.

DDVP was applied at an average rate of 0.189 g/m2. The
average treatment area was 103 m2 per house with a treatment
time of 25.5 minutes (0.43 hr). The average amount of DDVP
applied per house was:

Amt applied 0.189 g 103 m2 1 1b 0.043 1b
per house (lb) = m X  house X 454 g = Thouse

The exposure values may be adjusted by the amount of material
applied. For example the adjusted dermal exposure of the

hands would be:

Adj. Exposure 0.32 ug/kg/hr 0.43 hr/applic
per lb DDVP applied = X 0.043 Ib/applic

3.2 ug/kg/1b DDVP applied

/

5
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