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Introduction.

DEB has been requested to provide anticipated residues for
esfenvalerate "especially for the crops which contribute to the
bulk of the exposure". We assume that this request really refers
to fenvalerate, for which there are residue data. Fenvalerate
[ (RS) -cyano (3-phenoxyphenyl)methyl-(RS)-4-chloro-a-(1- “
methylethyl)benzeneacetate], which consists of four optical
isomers, is the active ingredient (ai) of PYDRIN® Insecticide.
PYDRIN® insecticide is registered for use in/on the commodities
" addressed in this memo (apples, peaches, corn). More recently,
the registrant, E.I. du Pont de Nemours & Co., has registered
ASANA® Insecticide, whose active ingredient is esfenvalerate --
fenvalerate enriched in the SS-stereoisomer. The SS-isomer
constitutes about 23% of the isomers in fenvalerate and about 85%
of the isomers in esfenvalerate. ASANA® Insecticide is
registered for use in/on apples and corn but not peaches. Since
it is the SS-isomer that is responsible for most of the
insecticidal activity, application rates of ASANA® Insecticide
are typically 1/4 those of PYDRIN®. However, residues resulting
from use of either insecticide are regulated under 40 CFR
180.379. Tolerances in this subsection were set on the basis of
residue data resulting from fenvalerate application. If in the
future, manufacture of fenvalerate is discontinued and PYDRIN®
registrations are cancelled, it will be possible to set
tolerances and assess dietary exposures based on esfenvalerate
residues. This would require residue trials/bridging studies
reflecting use of esfenvalerate on selected commodities because
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little or no such data currently exist. In the meantime, it is
clear that esfenvalerate levels resulting from use of ASANA® will
be lower than corresponding fenvalerate levels from use of
PYDRIN®. Anticipated residues in this memo will be calculated
for fenvalerate.

Dietary exposure of infants and children to fenvalerate is
‘almost entirely due to residues on a few commodities. These
commodities and their contribution to the total percent of the
ADI for non-nursing infants and children (1-6 yrs.) are shown in
the following table, which was derived from the Tolerance
Assessment System Routine Chronic Analysis (1/22/90):

Infants Children (1-6 yrs.)
Stone Fruits
Peaches, fresh 46.371% 10.503%
Apricots, fresh 8.564 ' 2.248
Cherries, fresh 1.546 1.865
Plums, fresh, dried,
juice 13.714 1.970
Other _ 0.872 0.610
Pome Fruits _
Apples, fresh 12.684 5.456
Apples, juice 23.095 6.627
Other 6.593 1.177
Red Meats
Beef, fat 0.638 2.231
Beef, lean (muscle) 4.093 6.992 i
Pork, fat 0.488 1.419 -
Pork, lean 1.472 ; 2.324
Other 0.46 0.640
Dairy Products
Milk, non-fat solids 33.628 14.131
Milk, fat solids 22.163 18.756
Other 2.087 0.148

Tolerances on the above commodities have been established
under 40 CFR 180.379 as follows:

Apples 2.0 ppm
Stone Fruits 10.0 ppm
Cattle, meat 1.5 ppm
Cattle, fat 1.5 ppm
Hog, meat 1.5 ppm
Hog, fat 1.5 ppm
Milk 0.3 ppm
Milk, fat 7.0 ppm
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In this memo we will determine anticipated residues of
fenvalerate for peaches, apples, beef and milk. The exposure
estimate can be further refined by including additional
commodities, if so desired.

Cconclusions and Recommendations

1. Anticipated residues for fenvalerate have been
calculated for commodities shown in the following

table:
Commodity Anticipated Residue
Apples 0.9 ppm
Peaches 1.9
Cattle, meat 0.10
Cattle, fat 0.71
Milk 0.12
Milk~-fat 2.9
Skim Milk <0.01

Anticipated residues for these commodities should be
used in place of their tolerances in order to calculate
more realistic chronic exposure to fenvalerate.

In our opinion, the anticipated residue for skim milk
should be used to calculate exposure due to milk-non-
fat solids (Food Code 50000DB), and the anticipated
residue for milk fat should be used to calculate
esposure due to milk-fat solids (50000FA). .
2. Because esfenvalerate consists of one of four isomers
present in fenvalerate and use levels for esfenvalerate
are typically 1/4 those for the isomer mixture,
anticipated residues of esfenvalerate will be lower
than the values calculated for fenvalerate in this
memo. However, because fenvalerate (PYDRIN®) is still
registered for use in/on apples, peaches and corn,
dietary exposure calculations must be based on total
fenvalerate levels. In the absence of bridging residue
data, we are not prepared to estimate how much lower
anticipated residues of esfenvalerate will be.

3. Calculated exposure to fenvalerate from meat and dairy
products did not include potential exposure from use of
Ectrin® Insecticide WDL -- fenvalerate for dermal
application. The petition for this latter use --
PP#5F3222 -- has not been finalized. Should Ectrin®
Insecticide WDL be registered, anticipated residues in
meat and milk will have to be recalculated. :



Detailed cConsiderations

Anticipated residues for chronic exposure are currently
calculated using average residues from field trials. As noted in
the introduction, such data are currently available for
fenvalerate, not esfenvalerate. Therefore in this memo all
calculations are based on residue data from fenvalerate uses.

calculations for peaches, apples, beef and milk are as
follows: , :

Apples. The present tolerance of 2.0 ppm was determined on
the basis of field trials held in OR, WA, MI and NY .
(PP#0F2367/FAP#0H5226, memo of K. Arne, 1/7/81). Data used to
calculate the average residue are given in Appendix 1. The
average residue is calculated to be 0.9 ppm.

There is no processing study available which shows
corresponding residues in apple juice. The TAS conversion factor
of 1.5 would lead to an anticipated residue of 1.35 ppm.

However, a metabolism study on apples demonstrated that only 2%
of applied radioactivity penetrated apple peels 22 days after
spraying. We therefore consider it appropriate to use the
anticipated residue for apples, 0.9 ppm, as the residue for apple
juice. _

From a study in which whole apples were processed into dried
apple pomace, the average concentration factor was shown to be
8.7 (PP#0F2367, page 00079). We therefore calculate the ‘
anticipated residue in apple pomace to be 7.8 ppm. (This value
is used in determination of anticipated residues in meat and
milk, below. Because percent moisture in dried pomace is only
about 10%, we will assume that the 7.8 ppm is correct on a dry
weight basis.)

Peaches. The present tolerance of 10.0 ppm was determined
on the basis of field trials held in CA, GA, MI, NC and NJ
(PP#2F2587, memo of K. Arne, 2/12/82). Data used to calculate
the average residue are given in Appendix 1. The average residue
is calculated to be 1.9 ppm. Anticipated residues could be
calculated for apricots, plums and/or cherries to further reduce
the stone fruit fenvalerate contribution to the diet.

Meat and Milk. Tolerances were determined on the basis of a
cattle feeding study submitted in PP#0F2367/FAPOH5226 and
discussed further in PP#1F2430 (memo of K. Arne, 4/19/82).
Lactating cattle were fed radiolabeled pydrin at a level of 80
ppm in the feed for 21 days. At sacrifice, average levels (n =
3) in beef mesenteric fat were 2.29 ppm (as fenvalerate), and
‘levels in beef quadriceps muscle averaged 0.29 ppm. The highest
average residue (n = 5) in whole milk was 0.59+0.13 ppm, on day
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19. The corresponding average residue in milk fat was 12.84%1.76
ppm. No residues were detected in skim milk at a level of 0.04

ppm.

From the results of the feeding study, tolerances were set
using the following diets:

Beef Cattle

Tolerance (ppm) % in DLQL___LEM______m Die

Corn Forage and Fodder 50 30
Dried Apple Pomace 20 25 5
Corn Grain 0.05 45 S .023

: 20

ai catt
“Corn Forage and Fodder 50 50 25
Dried Apple Pomace 20 25 5
Corn Grain 0.05 25 0.023
30

The maximum potential concentration of fenvalerate in the
daily diet of cattle was revised upward in PP#2F2657 (K. Arne,
memo of 9/13/84). The diet used in that calculation consisted of
grape pomace (20% for dairy cattle), corn fodder (10%), barley
hay (40%) and corn grain (25%); and from this diet a fenvalerate
concentration of 36 ppm for dairy cattle was calculated. 1In our
opinion the earlier diet is more appropriate. Our most recent
guidelines update has deleted barley hay as an animal feed it{em
because of its relative insignificance, and it is clear from.our
Cultural Practices Files that grape pomace is rarely used at more
than 5% in the diet of cattle.

The diets that we will use to determine anticipated residues
in meat and milk are modified versions of those given in K.
Arne's memo in 1F2430. It is more realistic to distinguish
between residues in sweet corn (PHI 1 day) and field corn (PHI 21
days). Our diet contains the maximum percentage allotted in our
guidelines for sweet corn, in which residues are higher.

Beef Cattle -- Sweet corn forage (25%), field corn silage
(5%), field corn grain (45%), apple pomace (25%). Diary Cattle
-- Sweet corn forage (10%), field corn silage (40%), field corn
grain (25%), apple pomace (25%). These percentages refer to
commodities on a dry weight basis. Since corn forage/silage
_contains up to 75% moisture, residues obtained from field trials
must be divided by 0.25.

Average residues for each of the commodities in the above
diets (except for pomace) are calculated in Appendix 2. These
are as follows:



Dry Weight
Basis
Sweet Corn Forage and Fodder 22 ppm 88 ppm
Field Corn Forage (Sllage) " 4.5 ppm 18 ppm
Apple Pomace 7.8 ppm
Corn Grain 0.02 ppm

Combining these average residues with the respective diets
for beef cattle and dairy cattle, we calculate that the
anticipated fenvalerate residue in the diet for beef gg;;lg is 25
ppm, the average residue in the diet for dairy cattle is 18 ppm
Using the results from the feeding study, we calculate the
following anticipated residues:

Beef Muscle (meat) 0.10 ppm
- Beef Fat 0.71 ppm
Whole Milk 0.12 ppm
Milk Fat ' 2.9 ppm
Skim Milk <0.01 ppm
The anticipated residues which we report for apples and
peaches do not include a factor for percent crop treated. Such a
factor for ea dit ould i to dete ne more
accurate anticipated residues. Likewise, anticipated residues in

animal feeds from which residues in meat and milk were derived
were not calculated using factors for percent crop treated.
However if necessary, such factors could be applied to the
residues determined for the feed items in the diet of beef and
dairy cattle, and anticipated residues in meat and milk
recalculated.

.
-

The category for dairy products deserves comment. In our
opinion, the correct anticipated residue to be used for non-fat
solids is the value for skim milk (<0.01 ppm). The correct
anticipated residue to be used for milk fat solids is the value
determined for milk fat, 2.9 ppm.

Finally, we note that the calculated ant1c1pated residues
for dairy products does not include potential contribution from
dermal exposure. Cattle ear tags and neck bands containing
fenvalerate are currently registered (B. Suhre, memo of 2/24/86).
Data were submitted in support of PP#9F2260 from 3 field trials
conducted on cattle wearing ear tags. No detectable residues
were found in either tissue or milk. However, anticipated
residues in meat and milk would probably increase as a result of
the proposed use of Ectrin® Insecticide Water Dispersible Liquid
(WDL) , PP#5F3222. DEB has recommended that the petitioner
propose a tolerance of 15 ppm for residues of fenvalerate in
milkfat (reflecting 0.6 ppm in whole milk). Thus existing
tolerances would be doubled (N. Dodd, memo of 5/1/89). Because
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the petition is currently in reject status, and it is unclear at
this time exactly how the petitioner will respond to DEB's
comments, we make no attempt to include anticipated residues from -
dermal exposure in our current calculation. Should tolerances be
revised to _include potential use of Ectrin Insecticide WDL,
anticipated residues in meat and milk will have to be
recalculated.

Attachments

Attachment 1: Appendix 1. Anticipated Residues in/on
’ Apples and Peaches.
Attachment 2: Appendix 2. Anticipated Residues in Animal
Feeds.

Attachment 3: TAS Routine Chronic Analysis. Non-nursing
Infants.

Attachment 4: TAS Routine Chronic Analysis. Children (1-6
years old).

cc(all attachments): RF, SF(fenvalerate), \
Reviewer (MikeFlood), ISB/PMSD, TOX., .
cc(Attachments 1 and 2, only): Circulation.

H7509C:DEB:Reviewer (MTF) :CM#2:Rm810:557-4362:typist(mtf) :2/23/90.
RDI:SectionHead:DFEdwards:2/16/90:BranchSeniorScientist:
RALoranger:2/20/90:DeputyBranchChief:E.Zager: 2/23/90.



Appendix 1
Calculation of Anticipated Residues
for Appl a ches
Apples

Field trials were held in OR, WA, MI and NY. Fenvalerate
may be used for a maximum 7x per season at 0.1-0.3 1b ai/A; the
PHI must be at least 21 days. Field trial data in which the
PHI's are <21 days and total application rates are 2 7 x 0.3 1b

ai/A (with one exception) as tabulated in K. Arne's 1/7/81 memo
for PP#0F2367/FAP#0H5226 are the following:

Table 1

Number Seasonal Residue
Application Rate Applications Application Rate PH1 (PPM)
0.6 lb ai/A 9 5.4 lbs ai/A 21 days 0.67 ppm
0.3 9 2.7 21 0.67
0.4 9 3.6 21 1.1
0.4 9 3.6 21 1.1
0.5 7 3.5 21 0.56
0.5 7 3.5 21 0.48
1.0 7 7.0 21 0.92
1.0 7 7.0 21 0.88
0.5 9 4.5 21 0.41
0.5 9 4.5 21 0.71
0.4 7 2.8 21 1.1
0.25 8 2.0 15 0.86
0.5 8 4.0 15 1.1
0.25 9 2.25 21 1.6

These data were used to determine the present tolerance ‘of

2.0 ppm. The average of these data is 0.87+0.32 ppm. -
Peaches '

Field trials were carried out in CA, NC, GA, MI and NJ.
Fenvalerate may be applied at 0.15-0.3 1lb ai/A up to a seasonal :
maximum level of 1.5 1b ai/A; the minimum PHI is 14 days. Unlike
the apple residue data above, fenvalerate residues showed a
marked dependence on application level. To include more data for
averaging yet maintain realistic levels, we have scaled
exaggerated seasonal application rates to 2.0 1b ai/A and
averaged the data for each field trial. 1In one case (NC) we
scaled data up to 2.0 1b ai/A. Residues and scaled residues are
shown in the following table. Residue values obtained in a given
field trial using the same application rates have been averaged.
For example, in the first CA trial fenvalerate residues of 19.7
and 8.6 ppm were found using the application rate 5 x 0.8 1b
ai/A. These have been averaged to give 14.2 ppm, which appears
under the "residue" heading.’



- Table 2

State Application Rate Seasonal Rate Residue Scaled Residue/Average

CA 5 x 0.4 Lb ai/A 2.0 Lbs ai/A 2.6 ppm 2.6 ppm
5x0.8 4.0 14.2 7.1
4.3 ppa
NC 8 x 0.4 3.2 1.1 0.69
8 x 0.2 1.6 0.68 0.68
8 x 0.1 0.8 0.44 1.10
0.822 ppa
GA 5x 0.4 2.0 1.2 1.2
5x0.8 4.0 5.0 2.5
1.8 ppa
MI 5 x 0.4 2.0 3.0 3.0
5 x0.8 4.0 4.0 2.0
2.5 ppm
CA 5 x 0.4 2.0 0.32 0.32
5x0.8 4.0 0.85 0.42
0.37 ppa
NJ 5x 0.4 2.0 1.47 1.47
5x 0.8 4.0 2.42 1.21
1.34 pa

The average residue is calculated to be 1.94*1.6 ppm.



Appendix 2

Anticipated Residues for Field and Sweet Corn
Forage, Fodder, Grain

Tolerances have been established under 40 CFR 180.379 for
corn grain at 0.02 ppm, corn fodder at 50 ppm and corn forage at
50 ppm.

Sweet Corn

The maximum application rate of fenvalerate is 10 x 0.2 1b
ai/A/season; the minimum PHI is 1 day. Field trial data appear
in PP#1F2430. Data having PHI's 0-7 days and application levels
210 x 0.2 1b ai/A were used to determine average residues. No
distinction was made among husks, shucks, forage, fodder and
silage. There was no evident difference among residue levels for
these commodities. In one case (MN) where the application rate
was 5 x 0.2 1b, residues were doubled. Data are given in the
following table:

Table 1
State Application Rate PHI Residue Scaled Residue/Average
FL 0.25 x 18 Lb ai/A 2 days 19, 25 ppm 22 ppm
0.2 x 10 2 20, 24 - 22
0.4 x 10 2 55, 80 33.8
25.9 ppm
NY 0.4 x & 7 12.0 12.0 ppm
CA 0.4 x 5 3 9.5 9.5 ¢
0.4 x 5 3 7.8 7.8
8.6 ppm -
FL 0.2 x 10 0 20.0 20.0
0.2 x 10 0 24.0 24.0
0.4 x 10 0 80.0 40.0
0.4 x 10 0 55.0 27.5
0.2 x 10 3 22.0 22.0
0.2 x 10 3 38.0 38.0
0.6 x 10 3 44.0 22.0
0.4 x 10 3 66.0 33.0
0.2 x 10 5 21.0 21.0
0.2 x 10 5 36.0 36.0
0.4 x 10 5 62.0 31.0
0.4 x 10 5 60.0 30.0
0.2 x 10 7 22.0 22.0
0.2 x 10 7 22.0 22.0
0.4 x 10 7 54.0 27.0
0.4 x 10 7 50.0 25.0
27.516.4 ppm
MN 0.2 x 5§ 3 16.0 32.0
0.2 x 5 3 43.0 86.0
59.0 ppm
NY 0.2 x & 0 7.4 14.2
0.2 x & 0 11.0



0.2 x 4 3 8.2 16.4
0.2 x 4 3 9.3 - 18.6
0.6 x 4 o 10.0 10.0
0.4 x 4 o 9.8 9.8
0.4 x 4 3 17.0 17.0
0.6 x 4 3 20.0 20.0
16.126.4 ppm
™ .2 x10 1 38.8 38.8
.2 x 10 1 36.2 36.2
37.5 ppm
FL 6.2 x 10 1 9.0 9.0
0.2 x 10 1 9.9 9.9
0.4 x 10 1 3.9 12.0
0.4 x 10 1 30.2 1
11.522.7 ppm
CA 0.2 x 10 1 7.3 7.3
' 0.2 x 10 1 10.0 10.0
8.6 pmm
IL 6.2 x 10 1 4.6 4.6,
0.4 x 10 9 13.9 13.9,
6.4 x 10 9 14.5 14.5
11.015.6 pm
* Because of the long PHI these data have not been scaled.
The average of 10 field trials is 21.8+16.2 ppm.

basis the concentration is 88 ppm.

Field Corn

¢
Field trial data for field corn were reported in PP#2F2598

(K. Arne, memo of 3/11/82).
is unspecified in the current label for Pydrin (fenvalerate), but

the corresponding label for Asana® (esfenvalerate) is 0.25 1lb

ai/A/season. Therefore the seasonal maximum for fenvalerate

Since the
moisture content of forage/silage is about 75%, on a dry weight

Maximum application rate per season

should be 1.0 1b ai/A/season (this is specified in the petition).

The label specifies a minimum PHI of 21 days (Crop Protection
Chemicals Reference, 5th edition, 1989).
As in the case of sweet corn, no distinction
has been made among husks, shucks, forage, silage and fodder.

following table.

Data appear in the

Data obtained from 2x the maximum rate have been scaled to 1x the

maximum.

State Application Rate

GA 0.2
0.4

[ =]
. @
SN

X
X

x X

PHI

Table 2

Residue

Scaled Residue/Average

Vi WA

21 days

14
14

1
9.

WV

66,
90

«
N W

1

1.
9.

07 ppm
63
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i1 0.2 x 5 21 4.9 4.9
0.2 x 5 21 12.1 12.1
0.4 x 5 21 7.8 3.9
- 7.024.5 pym
@ 0.2 x 5 14 3.3 3.3
0.2 x 5 14 3.6 3.6
0.4 x 5 14 7.3 3.6
0.4 x 5 14 7.2 3.
3.540.2 ppm
KS 0.1 x 6 12 0.35 0.70
0.1 x 6 12 0.26 0.52
0.2 x 6 12 0.65 0.65
0.2 x 6 12 1.10 1.10
0.2 x 6 25 2.49 2.49
0.2 x 6 25 2.05 2.05
1.25¢0.82 ppm
w1 0.4 x 5 17 8.1 4.0
0.4 x 5 17 10.9 5.4
0.4 x 5 21 17.6 8.8
0.4 x 5 21 15.1 7.6
6.422.1 ppm
OH 0.2 x 5 14 8.2 8.2
0.4 x 5 14 2.9 1.4
0.4 x 5 14 6.7 3.4
4.3£3.5 ppm
sD 0.2 x 5 14 4.5 4.5
0.2 x 5 14 4.0 4.0
0.4 x 5 14 6.6 3.3
0.4 x 5 14 5.5 2.8
3.640.8 ppm
M1 0.2 x 5 23 12.1 12.1 ‘
0.2 x 5 23 12.0 12.0 ,
0.4 x 5 23 30.9 15.4 -
0.4 x 5 23 24.3 1
12.921.6 ppm
1] 0.4 x 5 3 <0.02 <0.02
0.4 x 5 23 0.05 0.025
0.4 x 5 23 0.18 0.09
0.4 x 5 3 0.21 0.10
0.4 x 5 3 0.74 0.37
0.4 x 5 3 0.55 0.22
0.4 x 5 3 0.15 0

0.08
0.13£0.12 ppm

The average residue from the 10 field trials is calculated
to be 4.5%3.6 ppm. Since forage/511age moisture content is about
75%, on a dry weight basis this value is 18 ppm.

Fenvalerate was not detected in either sweet or field corn

grain. The current tolerance of 0.02 ppm will be used in
calculations.

'L
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