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IESTI

International Estimate of Short-Term Intake

(Acute Dietary Pesticide Exposure)



IESTI EWG
Terms of Reference Iii

* To gather relevant information on
bulking and blending,



IESTI EWG
Terms of Reference lii

Status:

* The work was not completed.

* No data on bulking and blending
practices have been provided to date.

« EWG members have requested more
iInformation on the type of data that is
being called for.



Presentation Objectives

 Demonstrate potential application of
Processed Product Pesticide Residue Data
to the development and validation of IESTI

equation parameters

—Emphasis on case 3 for bulked and
blended products



Presentation Format

 Provide an overview of the current uses
of STMR and HR in the IESTI equations

» Share illustrative examples of bulking
and blending in oranges/orange juice and
wheat/wheat flour, using real-world
monitoring data



Current uses of STMR and HR In
the IESTI equations




Case 1
Unit Weight (Ugac) < 259
Example: Green Beans

IESTI Equations
Case 2a

Unit Weight (Ugac) > 259

Edible Portion (U,) < Large Portion
Example: Oranges

Case 2b

Unit Weight (Ugac) > 259

Edible Portion (U,) > Large Portion
Example: Watermelon

Case 3
Bulked/Blended Commodity
Example: Orange Juice




IESTI Equations
Estimate of Acute Pesticide Intake (Exposure)

Intake = Pesticide Concentration X Consumption

Intake = (g pesticide/gram commodity) X (gram commodity/kg,,,)

Intake = (g pesticide/gram-commeodity) X (gram-commediykg,, )

Intake = (ug pesticide/kg,,,) per day



IESTI Equations
Estimate of Acute Pesticide Intake (Exposure)

Pesticide Concentration

(Lg pesticide/gram commodity)

(Lg pesticide/gram-commedity)

Intake = (ug pesticide/kg,,,) per day



Supervised Field Trials
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HR & STMR
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IESTI for an Orange
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Use the HR

e

IESTI = (Ue X HR) x v) + ((LP — Ue) X HR)
bw y




IESTI for Bulked or Blended Commodities

IESTI = (LP x STMR-P)
bw




IESTI for Orange Juice




IESTI for Orange Juice

STMR X Processing Factor Peel, Pulp |,



IESTI for Orange Juice

bw o Peel, Pulp .



lllustrative example of bulking and
blending in oranges and orange juice,
using real-world monitoring data




Bulking and Blending in Practice: Orange Juice

Farm ) Harvest ) Cleaning and

Sorting

Filling and

Packaging Pasteurization <ssssss Extraction
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Pesticide Residue ¢, # Pesticide Residue p,,.csseq proguct

e Production and Processing Distribution
O EE  Harvest ;

Consumption Handling/Preparation Retail Marketing

|

7 i 77T

| Grocery Store |

Sale

o
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Pesticide Residue ., # Pesticide Residue ;. .ccccq product

USDA'’s Pesticide Data
Program (PDP) measures
residues from samples
collected at distribution and
retail centers.

These pesticide
concentrations are better for
estimating exposure than
concentrations on raw
commodities at the time of
harvest.

Distribution

Retail Marketing
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Pesticide Residue ., # Pesticide Residue ;. .ccccq product

Processing

PDP monitoring data can provide valuable
Insights in to how residue concentrations may
be substantially changed under real-world

conditions, particularly during processing.

23



y__>! y 3
# o # ®

o~ USDAPDP Data for Oranges &

* QOranges collected at distribution
and/or retail centers in 2009,
2010, 2015, 2016.

« 81 compounds were identified as
having Codex MRLs established
for oranges/citrus.

+ PDP tested for 58 of those 81 Retal Marketing

compounds Iin oranges. SEEEEL
- Only 16 of the 58 compounds had | | ‘=== |

reported positive residue il
detections in oranges. '




| Orange Residue Distribution Summaries with .
@ Comparison to CODEX Maximum Residue Level (MRL) @
2-Phenyiphenol (21020

Acstamiprid (2303 10,0)
Azoxystrobin (2903, 34.0)

USDA PDP monitoring data show
that the vast majority of oranges
have no detectable pesticide
residues.

Carbanyl (2303,26,0)
Carbendazim (2693,1.0)
Chiorpyrifos (2303,12.0)
Fengeopathrin (281320)

Fludioxonil (2303 52 0)
Imazalil (2903,2271,0) soanoDOOOOOROODOOOORD @ a® @ @ L ad

Imicacioprd (2303 45,0} N & ® oeuee ¢ o L
Methomyl (2861,1,0)

Piperonyl Butoiide (2803,1,0)
Propiconazole (2693,9.0)
Pyraciostrobin (2303,2.0)

Pyrimethanil (2903,54,0)
Thiabendazole (2203 1334.0)
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- Orange Residue Distribution Summaries with
@ Comparison to CODEX Maximum Residue Level (MRL)

2-Phenyighenal (2102,0)
Acetamiprid (2903 10,0
Azowystrobin (2803,34,0)
Carbaryi (2903 26,0)
Carbendazim (2693.1,0)

Where detected, measured
residues are well below
established Codex MRLs.

Chiorpyritos (2803,12,0)
Fenpropathrn (2619.2,0)
Fludioxond (2303.52,0)
imazail (28032271 0)
Imidacloprid (2303 45 0)
Methomyl (2661,1,0)
Piperonyi Butoxide (2903,1,0)
Propiconazobe (2693,3,0)
Pyraciostrobin (2303.2,0)
Pyrimethani (2603,54,0)
Thiabendazole (2903,1534 1)

@

MRL
—
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USDA PDP Data for Orange Juice

Orange juice collected at Distribution
distribution and/or retail centers in
2004, 2005, 2006, 2010, 2011,
2012.

81 compounds were identified as
having Codex MRLs established
for oranges/citrus.

PDP tested for 51 of those 81
compounds in oranges.

Only 10 of the 51 compounds had
reported positive residue
detections in orange juice.




Orange Juice Residue Distribution Summaries with

‘ Comparison to CODEX Maximum Residue Level (MRL) ‘
2-Phenyphenol (2593,512,0) . .
USDA PDP monitoring data show
Cabar (25334860 that residues in orange juice are
bt (30250 considerably lower than residues
measured in raw oranges, and well
Chomyios (B840 below established Codex MRLs.
Dimethoate (2575,1,0)
Imazall (2593,146,0) [ ] [ ] ¢ 0
imidcloprid (2593 34,0)
Methidathion (1487 1,0
2559
Prpoyen 5010 | 4
Thiabendazoe 2593,157.0) & o
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Orange Juice Residue Distribution Summaries with
‘ Comparison to CODEX Maximum Residue Level (MRL) ‘

Phenyiphenol (2593 512,0)

Carbaryl (2553 485,0)

&

Carbendazim (330.25,0)

2589
Chlorpyrifos (2593 4.0) *

2574
- MRL
Dimethoate (2575,1,0) —_—

ezl 5934650) D 0@ Pesticide residues in orange juice are
significantly less than the Codex MRLSs.

2559

-

Imidclopnd (2593,34 0)

1488
Methidathion (1487 1,0

-

2559
Pyriproxyfen (2560,1,0)
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®

Thiabendazole (2593,157 0)
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Orange Juice Residue Distribution Summaries with
Comparison to CODEX Maximum Residue Level (MRL)

“ <«— STMR-P

{
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Residue Concentration in Percent of the MEL

Pesticide (x.y.z)
% = Total Mumber of Samples Tested

= Number of Samples <= MRL = Number of NDs
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Orange Juice Residue Distribution Summaries with
!‘ Comparison to CODEX Maximum Residue Level (MRL) ‘

<— STMR

oranges

€— STMR-Pg 4046

244 nn

In this case, using the STMR
would overestimate the pesticide
concentration in orange juice.

0 10 20 9 40 50 60 70 80 80 100
Residue Concentration in Percent of the MRL
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Orange Juice Residue Distribution Summaries with
Comparison to CODEX Maximum Residue Level (MRL)

juice

Pesticide (x.y.2)
x = Total Number of Samples Tested
y = Number of Samples <= MRL

7 = Number of Samples > MRL

= Number of NDs

orange

<« STM Roranges

MR Loranges —>

In this case, using the MRL would
grossly overestimate pesticide
concentration in orange juice.

40 50 gl ] B0 a0
Residue Concentration in Percent of the MRL
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= Percent of mean detection to MRL (NDs = ¥: LOD)
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lllustrative example of bulking and
blending in wheat and wheat flour,
using real-world monitoring data




Bulking and Blending in Practice: \Wheat and Wheat Flour

Farm I Elevator mmmmw)  Processing

Weighing, Grading, Cleaning,
Blending, and Storage
Domestic Production

Exports



USDA PDP Data for Wheat

 Wheat grain collected in
2005, 2006, 2012.

« 92 compounds were
identified as having Codex
MRLs established
wheat/cereal grains.

 PDP tested for 35 of those 92
compounds in wheat.

« 15 of the 35 compounds had
reported positive residue
detections in wheat.
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Wheat Residue Distribution Summaries with
Comparison to CODEX Maximum Residue Level (MRL)
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o5
Bosacalid (300 5,0]
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1
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o 8
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USDA PDP Data for Wheat Flour

Wheat flour collected in 2003,
2004, 2005.

92 compounds were identified as
having Codex MRLs established
cereal grains.

PDP tested for 24 of those 92
compounds in wheat flour.

5 of the 24 compounds had
reported positive residue
detections in wheat flour.

No detections exceeded Codex
MRL.
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Wheat Flour Residue Distribution Summaries with
Comparison to CODEX Maximum Residue Level (MRL)
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Wheat Residue Distribution Summaries with
Comparison to CODEX Maximum Residue Level (MRL)
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Wheat Flour Residue Distribution Summaries with
Comparison to CODEX Maximum Residue Level (MRL)
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Wheat Flour Residue Distribution Summaries with
Comparison to CODEX Maximum Residue Level (MRL)

.- 1085
Chiorpyrifos-Methyl (1331, 246,0) h

USDA PDP monitoring data show
that residues in wheat flour are
Molation (131 570) 4D @ considerably lower than residues
measured in wheat grain, and well
below established Codex MRLSs.
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Summary




IESTI Equations

Case 3
Bulked/Blended Commodity
Example: Orange Juice )
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IESTI for Bulked or Blended Commodities

IESTI = (LP X (STMR X PF)
bw

IESTI = (LP x STMR-P)
bw




Conclusions

Bulking and blending will likely result in changes in the
magnitude pesticide concentration.

— The variability of pesticide residues will decrease during bulking
and blending.

The STMR-P appears to be an appropriate estimator of
pesticide concentration in bulked and blended products.

The changes in pesticide residues from pre-processing to
post-processing indicate the direction and magnitude of the
processing impact on pesticide concentrations.

Finished product pesticide residue monitoring data may
provide an excellent means to validate the pesticide
concentration variables used in the IESTI equations.

The USDA Pesticide Data Program is a potentially valuable
resource for the IESTI process
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Discussion

Are there sources of processed product pesticide
residue data other than USDA Pesticide Data
Program?

How can stakeholders support efforts to collect
iInformation on bulking and blending?

Are there other data sources available for “real
world information” that can be used to inform
future work related to TOR 111?

Are there other potential CCPR applications for
processed product pesticide residue data?
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