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Registration Division (RD)
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Melba Morrow, Branch Senior Scientist
RABI

This exposure review was adapted from an assessment previously done by HED/OREB, dated
May, 15, 1997(Memo, D.Jaquith, 5/97). Please see the attached exposure assessment for further
details. This assesment was amended for an addition of cancer risk calculation and adjustment of
the long-term exposure for 1% dermal absorption.

TERMIDOR® 80 WG is a dry powder formulation containing 80 % fipronil as the active
ingredient. TERMIDOR® SC is a water soluble liquid concentrate formulation containing 9.1 %
fipronil as the active ingredient. Both products are packaged in water soluble paks and are for
use by professional pest control operators only. As a minimum, eye protection, chemical
resistant gloves, chemical resistant footwear with socks, a long sleeved shirt and long pants or
coveralls are recommended. A chemical resistant apron is also recommended when loading,
mixing or cleaning equipment. When applying in confined areas a respirator (MSHA/NIOSH
approval number TC-21C) must be womn.

Termidor will be applied as a trench, rod, subslab injection or similar subterranean treatment
application in or around the foundation and crawl space of the dwelling. The registrant has
submitted a report on the vapor pressure of the TGAL Using the gas saturation method (OECD
1-104), the vapor pressure was found to be 2.8E-09 mm Hg at 25 °C. Therefore, due to the low
vapor pressure, and since fipronil will be injected into the dwelling and sealed immediately, HED
does not anticipate residential dermal or inhalation exposure to adults or children as a result of
the proposed termiticide use. The only anticipated exposure will be to the occupational
mixer/loader/applicator. In absence of chemical specific data, PHED surrogate data was used to
assess worker exposure. Since the proposed use of fipronil applies to commercial pest control
applicators, short-, intermediate- and long-term exposures are expected.



Handler Exposure

HED/OREB estimated exposures to pesticide Mixer/Loader/ Applicators using data from PHED
V1.1. Application method 16 (Termiticide Injection) was selected from the Mixer/Loader file
(MIXLD.FILE), yielding a subset containing 17 records (TERMITICIDE.INJECTION.MLAP).
The resulting exposure estimates for mixer/loader/applicators are presented in Table 3 of the
attached exposure assessment. This table was derived after normalization by the total amount of
material sprayed. Normalization by either the total amount mixed or the average of the amount
sprayed and mixed yield slightly different but comparable values.

The registrant submitted data assuming that 200 gallons of a 0.125 percent termiticide emulsion
would be applied per day. This is within the range of application volumes recorded in the

surrogate studies from PHED and was used by HED/OREB for its calculations. These volumes
are presented in Table 4 of the attached memo. The amount handled per day would therefore be:

Lbsai/day =200 gal x 3.785 Vgal x 1.25 g/l x 1 Ib ai/454 g
= 2.1 lbs ai/day

Using this application rate, the average daily dermal and inhalation exposures are calculated to
be:

Dermal Exposure (mg/kg/day) =2.1 Ib ai/day x 385 ug/lb ai x 1/70 kg

=12 ug/kg/day
= (0,012 mg/kg/day

Inhalation Exposure (mg/kg/day) = 2.1 1b ai/day x 2.0 ug/lb ai x 1/70 kg

= 0.060 ug/kg/day
= 0.000060 mg/kg/day

The total daily exposure would be:

Total Daily exposure (mg/kg/day) =12 ug/kg/day + 0.06 n.g/kg/day
=12 ug/kg/day
= 0.012 mg/kg/day



Table | summarizes all exposure estimates for the mixer/loader/applicator of Termidor WG 80.

Table 1. Exposures to Fipronil in Termidor WG (80% ai)
Person Exposed' Exposure’ | Short-and intermediate- | Long-term Cancer Risk $
‘ (mg/kg/day) | term MOE* MOE *
Mixer/Loader/ 1.2 E-02 420 105 7.3€-07
Applicator Dermal Dermal
(single layer, gloves)
getayer. g 6.0E-05 830
Inhalation Inhalation

! Source: Pesticide Handlers Exposure Database (PHED) V1.1, custom run. PHED Unit exposures (dermal +
inhalation) are HIGH Confidence Data.

2Exposure = Unit exposure(ug/lb ai) x Lbs ai/Day x 1/BW (70kg) x % Absorption (100%-inhalation; 1%-dermal-long-
term only)

*MOE = NOAEL/Exposure; where NOAEL = 5 mg/kg/day for dermal and 0.05 mg/kg/day for inhalation

‘MOE = NOAEL/Combined Exposure(dermal + inhalation); where NOAEL = 0.019 mg/kg/day for dermal and
inhalation {1% dermal absorption assumed)

% Cancer Risk = (Exposure (inhalation + dermal) x 220 days(based on a handier working 5 days per week with 2
weeks vacation per year)/365 days x 35 years/70 year lifetime) x RfD (0.0002 mg/kg/day)

The margins of exposure (MOEs) are 105 and greater for all handling activities. Therefore, since
HED’s level of concem for fipronil is for MOEs less than 100, exposure to handlers is below the
level of concern. The cancer risk was calculated to be 7.3E-07, below HED’s level of concern
(generally 1E-04 for occupational exposures).

Incident Reports
There are no reported incidents from human exposure to fipronil.

cc:  OREB file 129121, D. Vogel (RABI), Olga Odiott (RAB1).
RDI: O. Odiott (6/17/99); M. Morrow (6/23/99).
D. Vogel: 804F:CM#2:(703)305-0874:7509C:RABI
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MEMORANDUM

SUBJECT: EXPOSURE ASSESSMENT FOR FIPRONIL TERMITICIDE

FROM: David Jaguith
Special Review and Registration Section I
Occupational and Residential Exposure Branch
Health Effects Division (7509C)

TO: Michael Metzger, Chief
Risk Characterization and Analysis Branch
Health Effects Division (7509C)

THRU: Jeff Evansg, Acting Section Head

Special Review and Registration Section I
Occupational and Residential Exposure Branch
Health Effects Division (7509C)

Ed Zager, Acting Chief
Occupational and Residential Exposure Branch
Health Effects Division (7509C)

Please find below the OREB review of

DP Barcode: D228384 Pesticide Chemical Code:_129121

EPA Reg. No.: __264-XXX

Deferral to:

PHED: Version 1.1
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1.0 INTRODUCTION

OREB has been requested to evaluate an exposure and risk
assessment submitted by Rhone Poulenc in support of registration
of their termiticide product TERMIDOR® 80 WG. TERMIDOR® 80 WG is
a dry powder formulation containing 80 percent Fipronil [-amino-
1-(2,6-dchloro-4- (trifluoromethyl)phenyl)-4-((1,R,S) -
trifluoromethyl)sulfinyl-1-H-pyrazole-3-carbonitrile) as the
active ingredient. The product is packaged in water soluble bags
and is for use by professional pest control operators only. As a
minimum, eye protection, chemical resistant gloves, chemical
resistant footwear with socks, a long sleeved shirt and long
pants or coveralls are recommended. A chemical resistant apron
ig recommended when loading, mixing or cleaning equipment. When
applying in confined areas a respirator (MSHA/NIOSH approval
number TC-21C) must be worn.

2.0 CONCLUSIONS

OREB has estimated exposures of workers and residents to Fipronil
when used as a termiticide. The daily dermal exposures of
mixer/locader/applicators was estimated to be 17 ug/kg/day. Both
the registrant and OREB derived exposure estimates using PHED
V1l.1. The subset used addressed the dermal and respiratory
exposures of Mixer/Loader/Applicators of termiticides while
wearing long sleeved shirts, long pants, and protective cloves.
The registrant attempted to refine the estimates from PHED to
account for water soluble bag packaging by subtracting exposures
when water soluble bags are used for mixing/loading, taken from
the Mixer/Loader file from PHED and to adjust for the presence of
protective coveralls and chemical resistant aprons (recommended
by not REQUIRED by the proposed label)by applying a 90 percent
protection factor to areas covered by these garments. It is
OREBs opinion that there are insufficient high qguality data with
which to make these adjustments and that extensive adjustment of
the 17 replicates addressing termiticide application would yield
a greater error than using unadjusted data that does not guite
match the mixing/loading scenario. The data set used to adjust
the termiticide mixing/loading/application exposure estimates is
rather small and contains several incomplete replicates. The
data set selected for termiticide exposure estimation, although
limited to 17 replicates from 2 studies, is of uniformly high
quality and all body areas are represented in each replicate.

The resulting unit exposure estimates were 385 ug/lb ai and

2.0 ug/lb ai for the dermal and respiratory routes, respectively.

The registrant attempted to estimate post-application exposures
of the residents of treated homes using surrogate data from
gtudies obtained from the scientific literature. OREB does not
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accept surrogate data when the physicochemical properties of the
materials are different and can appreciably affect exposure.
Fipronil has a much lower vapor pressure than the chemicals
referenced by the registrant (chlorpyrifos and chlordane). 1In
lieu of compound-specific data, OREB used a conservative approach
and assumed that the air was saturated with Fipronil. Air
concentrations of Fipronil vapor were calculated using the Ideal

Gas Law. Obviously, this situation can not occur in a household

environment and estimates based on this assumption are highly
conservative,

The Toxicology Endpoint Selection Document (TES) contains several
NOEL values for Fipronil (1). These are listed, along with the
resulting Margins of Exposure (MOEs) in Table 1.

Table 1. NOELS for Fipronil and MOEs Obtained from Estimation of
Exposures of Applicators Applying the Insecticide for
Subterranean Termite Control and Respiratory Exposures of
Residents Following Application. Dermal exposures are not
corrected for dermal absorption.

Person NOEL Study Type Exposure MOE
Exposed mg/kg/ (mg/kg/day)
day

Mixer/Loader/ |0.5 Acute Neuro- 1.7 x 107° 2.9 x 10°
Applicator toxicity
(Long (gavage)
sleeves, Long ” .
Pants, 5.0 21-day 1.7 x 10 2.9 x 10
Gloves) Dermal
Resident 0.019 2-year 1.9 x 107° 1.0 x 10°
Post-Applica- Feeding
tion - Adult
Resident 0.019 2-year 2.2 x 107 8.6 x 10°
Post-Applica- Feeding
tion - Child ~

3.0 DETAILED CONSIDERATIONS
3.1 Registrant Calculations - Applicator Exposure

The registrant has submitted an exposure assessment derived from
the Pesticide Handlers Exposure Database (PHED), Version 1.1.

The registrant selected 17 replicates from the Mixer/Loader/
Applicator file (MLAP.FILE) with quality grades of A or B for
respiratory, dermal, and hand measurements. These data measured
exposures during the mixing/loading and application of 6
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termiticides when an open pouring system was used for the
mixer/loader function.

The registrant calculated unit exposures of 2.35, 57.4 and 109.7
#g/1lb ai handled. These values were derived from the unit
exposure per lb ai sprayed and were adjusted for 90 percent
protection from coveralls worn over long sleeved shirt and long
pants. The use of protective coveralls is recommended but not
required by the proposed label. The registrant then attempted to
separate the mixing/loading and application functions and adjust
for water soluble bags by subtracting the estimated value
obtained from the water soluble bag subset from the Mixer/Loader
file (MIXLD.FILE).

3.2 OREB Calculations - Applicator Exposure

OREB also estimated exposures to pesticide Mixer/Loader/
Applicators using data from PHED V1.1. Application method 16
(Termiticide Injection) was selected from the Mixer/Loader file
(MIXLD.FILE), yielding a subset containing 17 records
(TERMITICIDE. INJECTION.MLAP) . Examining a Browse/Print of this
subset, which is presented in Table 2, indicated that all
replicates contained data of either A or B grade for respiratory,
dermal, and hand exposure measurements. It was therefore
unnecessary to produce more than one set of calculations for this
subset. Note that this is NOT often the case with PHED analyses
and more often multiple sets of calculations must be prerformed.
The resulting exposure estimates for mixer/loader/ applicators
are presented in Table 3. This table was derived after
normalization by the total amount of material sprayed.
Normalization by either the total amount mixed or the average of

the amount sprayed and mixed yield slightly different but
comparable values.

The registrant then adjusted the values presented in Table 3 to
account for the protective effects of coveralls, assumed to be 90
percent protection. The label recommends, but DOES NOT REQUIRE,

coveralls during mixing/loading and application and a chemical
resistant apron during mixing/loading. Adjustment for garments
that are not REQUIRED on the label would be inappropriate.

Additionally, due to the design of the studies used to derive the
exXposure estimates, there is no way to adjust for the
effectiveness of a protective apron since the exposures during
the mixing/loading and application functions were not measured
separately. OREB therefore based its exposure estimates on the
data without adjustment for additional protective clothing.

The registrant further tried to adjust the wmixer/loader/
applicator exposures to account for the use of water soluble bags

7
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rather than open pouring. The registrant then tried to replace
the mixer/loader portion of the total exposure with limited data
reflecting exposures when water soluble bags were used and by
including a correction factor for protective coveralls. It is
OREBs belief that incorporation of all of these adjustments would
yield a data set of lower quality than that obtained from the
termiticide mixer/loader/applicator studies specific to
termiticide application. OREB realizes that failure to adjust
for water soluble bags, this may overestimate the mixing/loading
portion of the exposure to some extent and provides a slightly
conservative estimate of exposure but will probably have minimal
effect on the overall risk associated with this use. A more
accurate assessment would more likely result when extensive
correction factors and adjustments are not made to the data. 1In
onder to further refine the exposure estimates for these
indiviudals, additional data would be needed.

The registrant assumed that 200 gallons of a 0.125 percent
termiticide emulsion would be applied per day. This is within
the range of application volumes recorded in the surrogate
studies from PHED and was used by OREB for its calculations.
These volumes are presented in Table 4. The amount handled per
day would therefore be:

Lb ai/day

200 gal x 3.785 1/gal x 1.25 g/1 x 1 1b ai/454 g

2.1 1b ai/day

The registrant applied a dermal absorption factor of 3 percent.
The Toxicology Endpoint Selection Document (TES) indicates that
there are no dermal absorption data for this compound and that no
correction for dermal absorption should be included (1). The
NOEL used for risk assessment was based on a 21-day dermal study
for mixer/loader/ applicators. Therefore OREB did not apply a
correction factor for dermal absorption but has separated out the
dermal and respiratory exposure estimates to facilitate
recalculation should such information become available. The
total potential dermal exposure of a 70 kg worker from Table 3
would be:

Dermal Exp. (mg/kg/day) = 2.1 1b ai/day x 385 wg/lb ai x 1/70 kg
= 17 wug/kg/day
The respiratory exposure would be:

2.1 lb ai/day x 2.0 wg/lb ai x 1/70 kg

Resp. Exp. (mg/kg/day)

0.060 ug/kg/day
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The total daily exposure would be:

Total Daily exposure (mg/kg/day)

17 ug/kg/day + 0.06 ug/kg/day

17 ug/kg/day

0.017 mg/kg/day

3.3 Registrant Assessment - Residential Post-Application
Exposure

There are no data measuring the air concentrations of Fipronil
following its use as a termiticide. In lieu of such information,
the registrant submitted summaries of 4 surrogate studies found
in the scientific literature {(2,3,4,5).

The registrant then adjusted values for chlorpyrifos to estimate
the rate of loss of Fipronil from surfaces using a study from the
scientific literature (6). This study determined that the rate
of evaporation of pesticides from surfaces was inversely
proportional to the vapor pressure multiplied by square root of
the molecular weight of the compound. The registrant derived an
air concentration of 1.9 x 107! “g/m’. Using a daily respiratory
volume of 20 m’ per day (7) this yields a daily respiratory
exposure to a 70 kg individual of 5.4 x 10™° ug/kg/day. The
registrant assumed that a 10.2 kg child spends 8 hours of active
play with a respiratory volume of 4.2 liters per minute

(0.25 m’/hr) and 16 hours at rest with a volume of 1.5 liters per

minute (0.09 m’/hr) (7). The daily respiratory volume is

therefore:

Resp. Vol. m’/day = [(8 hrs x 0.25 m’/hr) + (16 hrs x 0.09 m’/hr)]
= 3.44 w’/day

This yields a corresponding exposure of 6.5 x 107° ©g/kg/day.

3.4 OREB Assesament - Residential Post-Application Exposure

OREB used a simpler model to estimate post-application
respiratory exposure of residents to Fipronil. In lieu of actgal
measurements, OREB assumed that the atmosphere was saturated with
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Fipronil$vapor. Using the Ideal Gas Law and a vapor pressure of
2.8 x 107" mm Hg (8), the saturation concentration is:

PV = (g/M)RT; g/V = (PM)/(RT)

where:
P = vapor pressure in atm; 2.8 x 10°° mm Hg/760 mm Hg/atm
= 3.7 x 107" atm
R = Universal Gas Constant = 0.0821 1 atm/mol °K
T = temperature, °K = 298
V =1 liter
g = grams of Fipronil
M = molecular weight of Fipronil = 437 g/mol

g/l = MP/RT = 437 g/mol x 3.7 x 107!2 atm
0.0821 1 atm/mol°K x 298

6.6 x 107" g/1 = 6.6 x 107° ug/1

0.066 ug/m’

The resulting respiratory exposure of a 70 kg adult would be:

Exposure (ug/kg/day) 0.066 wug/m’ x 20 m’/day x 1/70 kg

il

0.019 ug/kg/day = 1.9 x 107° mg/kg/day

For a 10.2 kg child the corresponding exposure would be:

Exposure (ug/kg/day) 0.066 ug/m’ x 3.44 m’/day x 1/10.2 kg

0.022 wug/kg/day = 2.2 x 107 mg/kg/day

OREB emphasizes that this is a highly conservative estimate and

that saturation of the atmosphere with Fipronil will not actually
occur. Actual air concentrations are likely to be much less than

0.066 ug/m’.

10
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Browse/Print of Quality Grades for the Subset
TERMITICIDE.INJECTION.MLAP from PHED MLAP.FILE.

Sorted by WORKER.ID (A)c< TERMITICIDE.INJECTION.MLAP »>»> (H) Page 1 (

Record
I.D.

0512*A*01
0512+*A*Q3
0513*A*Q4
0512*A*(02
0513*A*01
0513*A*02
0513*A*03
0513*%B*02
0513*B*03
0512*B*01
0512*B*02
0512*B*03
0513*B*01
0513*B*04
0512*C*01
0512*C*Q2
0512*C*03

Study Worker

Code

ID No.

QOOQUEBDEWEmDEPE PP

Dermal
Grade

Hand

Uncovered Covered Grade

Dermal
Airborne Grade
Grade
A B
A B
A A
A B
A A
A A
A B
A B
A A
A B
A B
A B
A A -
A A
y:\ B
A B
A B

CwoPPrommoy P PrwyEmw

PRV YR I T

Hand
Meth
Code

HFRPHERRERERPRRR PP R R

11
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