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Consumer Ag. Demands (Phobias)
http://phobialist.com/#I-

- Insectophobia — insects

- lophobia- poison

- Radiophobia — radiation

- Microbiophobia - microbes (germs)
- Genophobia- Fear of sex (GMO)

- Chemophobia - chemicals

- Chrometophobia - $$ money

- Georgophobia - farms

- Gnosiophobia- knowledge


http://upload.wikimedia.org/wikipedia/commons/1/1b/Europe_satellite_orthographic.jpg
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Regulatory Ag. Demands

pest-free security
(insecticides & herbicides)

food safety
(antimicrobials)

no treatment

residue
(MRLS)

Agricultural Conundrum —
must use chemicals, but can't????



Opportunity to break trade barriers:

Start \ Y / f|n|Sh
‘SYSTEMS-BASED”

tapping the “system” to negotiate the agchem conundrum


http://en.wikipedia.org/wiki/File:DNA_Structure+Key+Labelled.pn_NoBB.png

RETROspective Inspiration

1990 Nobel Laureate
EJ Corey

ret-ro-spec-tive
I retra’ spektivi 41

adectve

i. looking back on or dealing with past evenis or siuations.
"DUr SLIVEY Was et
ST Da ied, retroactive, ex post facio

2 Qovesmiment InTroduced retrospsciive legisiation”

uncertainty certainty



RETROspective approach

guantitative

uncertainty certainty

“Pest control based retrospectively through the point of marketing/consumption”

start “SYSTEM” finish


http://en.wikipedia.org/wiki/File:DNA_Structure+Key+Labelled.pn_NoBB.png




target efficacy

by-stander- and environmental-

exposure



WNIDAY Postharvest fumigants - efficacy a
M8 {00ls in the box bigs smalls
(nuts, fruits) (grains, rice)

bp °C
« phosphine -87
 sulfuryl fluoride -55
 sulfur dioxide -10
« methyl bromide 4

« hydrogen cyanide 26
« propylene oxide 34
« ethyl formate 54

« Vapona (non-food) 148
* pyrethrin 170



USDA

Key (regulatory & consumer) Issues

— residues
e definition (MB & PH3)
* methodology (MB, PPO, SO2)

— environmental
* greenhouse (SF)
- efficacy (PH3)
— human health
« worker exposure (MB & PH3)
 by-stander (SF)
— guarantine

 procedural operations (PH3)
» enforcement (PH3)



economic
sclence


http://www.freefoto.com/preview.jsp?id=13-47-13&k=Chromium+factory,+Eaglescliffe
http://www.123rf.com/photo_3532033.html

Federal Register/Vol. 83, No. 41/ Thursday, March 1, 2018/Rules and Regulations

§ 180.124 Methyl bromide; tolerances for
residues.

* * * * *

(b) Section 18 emergency Pl{—‘IHﬂTIHHH
Time-limited tolerances as listed in the
following table are established for
residues of the fumigant methyl
bromide, including its metabolites and
degradates, in or on the qp{:!{__.lhi:u_l
agric ultuml t:runmrn'llt ies, resulting from

. = suant to FIFRA
elion 18 emergency exemptions:
Compliance w ith the tolerance levels
specified below is to be determined by
measuring only methyl bromide. The




TOLERANCE REASSESSMENT SUMMARY

Tolerances are currently established for residues of morganic bromudes (calculated as Br) m/on
raw and processed commodities that have been fumigated with the antimicrobial agent and

msecticide methyl bromide [40 CFR §180.123]. The Agency has approved the replacement of

morganic bromide tolerances with tolerances for methyl bromide per se as supported by residue
chenustry data (Letter to MBIP, A. Lindsay, 7/7/89). In conjunction with acceptance of plant
metabolism data, HED subsequently recommended that methyl bromide per se 1s the residue to be
regulated (DP Barcode D168913, R. Perfett1, 9/24/91).

The reassessed tolerances under 40 CFR §180.123(a) should be defmed m terms of residues of
methyl bromide per se resulting from the post-harvest, stored commodity fumigation use of
products contaming methyl bromide. The post-harvest designation (POST-H) following each
commodity listing can be deleted.




Methyl Bromide 100

Commodity Fumigant

Commodity -- Fresh Pests Controlled Dosage Exposure Tolerance
Fruits & Vegetables : (1bs/1000ft%) Time (hrs) (PpmM)

Apples fruit flies, oriental fruit 1-4 5

moth, codling moth, >0

apple maggot, apple

Blueberries curculio, twig borer, 1-4 20
20

Cherries melon fruit fly, 5
20

) Mediterranean fruit fly,
Nectarines Oriental fruit fly, cherry 1-4
Peaches fruit fly, brown mite, 1-4 20
5
20
5

green peach aphid, 1-4a
60

Apricots 1-4

Pears

scales, thrips, ants
Plums 1-4

WiWWIWIWIN[W[IW|W

Quinces 1-4

W
A

Strawberries 3

Methyl Bromide Quarantine Fumigant

FOR QUARANTINE/REGULATORY USE ONLY
SUPERVISION BY REGULATORY AGENT REQUIRED[

Apples Oriental fruit moth,
coddling moth, apple
maggot, apple curculio,
Blueberries twig borer, melon fruit
fly, Mediterranean fruit
fly, Oriental fruit fly,
cherry fruit fly, brown
Peaches mite, green peach
aphid, scales, thrips

Apricots

N
I
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\n

Cherries

MNectarines

Pears

Plums

Blrir[R[R[R[R[R|r

Quinces




February 22, 2002

MEMORANDUM

Subject: Reregistration of Methyl Bromide: Product and Residue Chemustry Chapters to
the Reregistration Eligibility Document; Chemical No. 53201; DP Barcode

D271583

Blueberries (POST-H)

Strawberries (PRE- and POST-H)

Grape (POST-H)

Apples (POST-H)

60.0

0.5°

0.05

4.0

Reassign to crop group tolerance for
residues in/on Berries Crop Group.
Commodity fumigation trials support a
decreased tolerance level for methyl
bromide.

Commodity fumigation trials support a
decreased tolerance level.

Commodity fumigation trials support a
decreased tolerance level.

Reassign to crop group tolerance for
residues in/on the Pome Fruits Group.
Commodity fumigation trials support an
mcreased tolerance level for methyl
bromide.




UNIBL\ Relative sorption of methyl bromide into “naked” fresh
= k¥ produce: external versus internal feeders

time (h)
1

apples (0.18)
grapes (0.30) mites

plums (0.46)

nectarines (0.68)

cherries, blues
peach (0.74)

fresh figs (0.84)
rasp (0.8
strawberries (0.91)

walnuts (1.67) APHIS T101-i-2-1
“maximum allowed loss”

=
)
=
>
)
=

very important for short treatments (MB)
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OPPTS GIN 860.1380: Storage Stability Data

sidues decline rapidly, e.g., 30% mn rice stored in dry ice for 40 hours. For the

commodity tumigation residue trials, the registrants agreed to place residue samples in
‘impermeable contamers at <3.7 C as soon as possible. HED has determuned that storage stabulity
data are not required unless samples are or have been stored for longer than 12 hours. Most of
the residue data used to reassess tolerances were generated from samples stored for 12 hours or
less. For some samples stored for longer mntervals, results were compared with mitial analyses
obtained after shorter periods; the results were comparable. 1herefore, there are no unresolved
storage stability 1ssues related to samples used for tolerance reassessment.

§$180.225 Phosphine; tolerances for
residues.

registered by Che U.S. Environmental
Protection Agency (EPA) under
FIFRA Liabeling shall bear a restric-

erate the finished food/feed for
48 hours pPefore it is offered to the con-
sumer, unless EPA specifically deter-
mines that a different time period is
appropriate. Where appropriate, a



J

Pesticides Functional Classes

The pesticide functional classes are based on ...

Below s a compiete list of functicnal classes ...(under brackets the number of
pesticides belonging to the funclional classes).

- Acarkide {(12)
» Acarxide, Insecticide and Nematocide
+ Acaricide and Insecticide (8}
+ Aphicide
+ Fumigani (3)
» Fungicide (63)
« Genernc
+ Herbecide (26)
- Insect growth regulator (2)
+ Insecticide (78)
» Nematocide (2)
Hlant growth regulator (&)
- Scald controf agent
- Storage scald preventer

Synergist

- Hydrogen Phosphide

- Methyl Bromide

» Sulfuryl fluoride



Cacao beans

Cereal grains

Cocoa products

Dried fruits

Drned fruts

Milled cereals products

CODEX — methyl bromide

0.01 mgiKg

0.01 mg/Kg

1999

To apply at point of entry into a
country and, in case of cereal for
@==product has been freely
gfiposed to al\for & period of at
% fumigation and

To apply at point of entry into a
country and, in case of cereal for
milling, if product has been freely
) &r for a pernod of at
fumigation and

To apply to commadity at point of
retail sale or when offered for
consumption

To apply at point of entry into a
country and, in case of cereal for
milljpa=t=smegduct has been freely
: or & period of at
furmigation and

oetare

[o apply to commodity at point of
retail sale or when offered for
consumption
To apply at point of entry into a
country and, in case of cersal for
muiljeer=tessgduct has been freely
for & period of at
gr furmigation and




CODEX — bromide

Cucumber {00mgkg 1997

Dates, Dried or dried and candiad 100 mo/Kg

Dried fruts Jmg/Kg Except as otherwise isted
Uried grapes (=currants, raising and sultanas) 100 mgiKg

Cried harbs 400 mg/kg

Figs, Oried or dred and candied 250 mglKg

Fruits {except s otherwise listed| 20 ma/ka

Garden pea (young pods)(=succulent, immature seads) W0mokg 1997




CODEX - sulfuryl fluoride

218 - Sulfuryl fluoride 3

Functional class

-“

Bran, Unprocessed of cereal grain (except buckwheat, cafiihuaand 0.1 mg 2008
quinoa)

Cereal bran, Processed 0.1 mo/kg 2008 Po
Cereal grans (.05 mg/kg 2006 Fo
Dried fruits 0.06 mog/Kg 2006 Po
Maize flour 0.1 mg'kg 2008 Fo
Maize meal 0.1 mog/Kg 2008 Po
Rice, Husked 0.1 mg/kg 2008 Po
Rice, Polished 0.1 mg/kKg 2006 Po
Rye flour 0.1 mofkg 2008 Po
Rye wholemea 0.1 mg'kg 2008 Po
Tree nuts 3 mo/Kg 20083 Po
Wheat flour 0.1 mg'kg 2008 Fo
Vilh=at germ 0.1 mg/Kg 2006 Po

Wheat wholemeal 0.1 mg/kg 2008 Pao



CODEX — phosphine

46 - Hydrogen Phosphide -

o

Functional class

Y of
Cacao beans Po

0 D& |:'_|._1.' "“!:, '{_:l

Cereal grains 0.1 mg/kg Po

Dried fruits 0.01 mg/Kg

Lned vegetables 0.01 mg/kg
Peanut 0.01 mg/Kg
Spices 0.01 mgikg

Tree nuts




§180.2020 Non-food determinations.

The following pesticide chemical uses do not need a tolerance or exemption from the requirement of a
tolerance based on EPA's determination that they are not likely to result in residues in or on food.

Pesticide
Chemical

Pure phosphine
gas mixed with air fumigation followed by aeration and a 48 hour
or carbon dioxide holding period.

Nothing new......

OPPTS GLN 860.1850 and 1900: Rotational Crops

These guidelines are not applicable to methyl bromude. The agricultural uses of methyl bronude
are non-food uses; therefore, residues n rotational crops are also not of concern.




l__LS/[l_A Other factors for Korea:

Worker Safety — Inhalation Exposure

time (h)

0.0 50.0 100.0 150.0 200.0 250.0
0 -~ a " 2 n .
-1 4 % boxed grapes at 34"F
(kdepurme = 0.021 £ 0.01h™)
= 2 4 1\
=
31|
= <
21 1%
= c ”':?5l"'- methyl bromide (64 mgL™
e o \
= >
2 6 - EXY
£ koY
= -7 - =\
= 2 boxed boxed oranges at 37°F

oranges at 37°F \ (Kdepurve = 0091+ 0.01h™)
g Jorapssat 34°F

(Kaepurrbz = 0.453 + D.E:H-h"}l

=10 -

Fumigants “off gas” (1.e., depurate) uniformly from boxed fruit over the course of
cold storage with loss that follows first-order kinetic approximations given the
applied doses and corresponding treatment temperature utilized in this study.




INIBLY Other factors for Korea:

/
s

Residues — Ingestion Exposure

— 20 7
=
Q.
=2
Ty 16
=
& grape residues at 34
£ 12 4
£
@

8 ~
=

orange residues at 37°F

(phosphine] (ppm)

1
I{_ — — = (2ppm-citrus)
3 4 | . (0.5ppmM -DarTy ) e w
grape residues at 34°F ' 20 40 60 80 100
|
2
|
| l 3
19 orange residues at 37°F : time (h)
1 (0.01 ppm - citrus )
0 = sme  sme  swe sy S ——
0 5 10

“Organic” (i.e., gaseous) fumigant residues 1in fumigated fruit decreased uniformly

over the course of cold-storage at 37 °F and 34 °F for oranges and grapes,
respectively. Methyl bromide requires time-scales of days and phosphine requires
timescales of hours to reach USEPA food tolerences for both methyl bromide and
phosphine residues in fruit (dashed red lines).




Table grapes vs. Brevapalpus chilensis —
Chilean false mite (CFM)

Key trade barrier of US toward Chile fresh fruit

US largest use of MB (fresh fruit)

USEPA worker exposure issues at the dock
Chilean exporters / US consumers want quality fruit




Winks (CSIRO) summary cartoon, adult RFB

distance Ato B ——— “resistance factor”

X

distanceCto D “narcosis factor”

Ct=k

n ="toxicant index” narcosis thresholds

A1 000 ppm

0.1 1 10

concentration (mg/L)

Figure 3. The realtionship between the time required for an LD o, at
each of a range of fixed concentraions of phosphine to which RFB adults of a
resistant strain CTC,4;s and a suseptable strain CTC, were exposed.




USDA

Mortality of susceptible (RFB), Tribolium castaneum,
= o Y P ( )

eggs w/ [PH3]., at 70°F

||lll’|llll|llIllllllllllllllv

"o 2000/
| ¢ 10001

RFB -susceptable '© 500 |

Probit Regression Parameters

2000 ppmv [PH3]_ 1000 ppmv[PH3]_ 500 ppmv[PH3]__

95% CI 95% CI 95% CI
“duration’y LL UL “duration} LL uL “duration LL uL

LTs0 32 29 . 25 19 . 4.1 33 438
LTes 53 . g 7.3 . 0 73 9.9
LTeo 6.5 . @ 115 . & 124 203

Slope 6.5 (+-) 04 31 (+-) 02 41 (+#-) 02
Heterogeneity 1.78 293 5.1

Treated (control) 3546 (454) 5063 (855) 5225 (839)
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5 10 15 20 25 30 35 40 45
fumigation duration (h)




RFB-susceptable

0.8mgl’  1.5mgl’ 3.0 mgL’ 5.2 mglL’
(500 ppmv) (1000 ppmv) (2000 pprv) (3600 ppmv)

[PH3]ss




USDA

Mortality of resistant (RFB), Tribolium castaneum,
= o Y ( )

eggs w/ [PH3]., @70.0°F

T T I T T T T I T T T T I T T T T I T T T 4

RFB-resistant (QTC 931 AU

"o 2000/
& 10001
| ¢ 500 |

Probit Regression Parameters

2000 ppmy/[PH3]__ 1000 ppmv[PH3]__ 500 ppmv[PH3]__

95% CI 95% CI 95% CI
“duration?, UL “duration;  LL uL “durationy  LL

31.2 387 309 433 535 499 564
. BN, 532 823 * 67.5 .
736 (730) 612 16 745  103.3

*
12.1 (+/-) 0.6 84 (+-) 04 8.6 (+-) 04
eterege 7.5 16.04 8.8

Treated (control) 3954 (705) 3886 (829) 3270 (579)
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DrPatrick ) Collins
T athiCtic 3 Oty

Principal Entomologist, Postharvest Grain Protection
Crop and Food Science
Agri-Science Queensland
Bepartmentof-Agricuttureand Fisheries
RFB-resistant
(QTC-931AUS)

+
;
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!
~7-fold longer RFB-sus ep'gable
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(2000 ppmv) (3600 ppmv)
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B\ Tree nut MRL issues
= B8 -propylene halohydrins & EU

propylene oxide

« Degradation products as MRLs
ase CaaYSiS — Limited data on PCH
— No data on PBH

 Historic perspective for concern
— MB, bromide quantification (Br-)
— Ozonation of drinking water

propylene halohydrin



http://upload.wikimedia.org/wikipedia/commons/1/1b/Europe_satellite_orthographic.jpg

USDA Tree nut MRL — PPO iIssue
-getting started

* Novel Methodology

— Existing ASTA method no work
 “Artifactually” raises PCH and PBH

* Need isomeric resolution
— Critically supports tox data

JIMENEZ ET AL.: JOURNAL OF AOAC INTERNATIONAL VOL. 98, NO. 5, 2015 42

RESIDUES AND TRACE ELEMENTS

Quantifying Residues from Postharvest Propylene Oxide
Fumigation of Almonds and Walnuts


http://upload.wikimedia.org/wikipedia/commons/1/1b/Europe_satellite_orthographic.jpg

USDA Tree nutMRL PPQO issue

GC-EIMS (50 ppm std. spike) — GC-ECD (5 ppm std. spike)

PPO

methyl bromide (int. std.
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Time (min)

Mega bore GSQ (high flow of nastyness), $olvent
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Submission and evaluation
of pesticide residues data
for the estimation of
maximum residue levels

in food and feed

Storage

Samples should be analysed as quickly as possible after collection before physical and
chemical changes occur. If prolonged storage 1s unavoidable, 1t 1s usually preferable to store
the samples at a low temperature, preferably at or below —20 °C. This removes the residue

from contact with enzvmes—whrclhrmight degrade the pestrerde—and_also prevents further
b1l 16‘:1(111’35 bemg “bound” 1n the tissue. Do not store S’ll‘ﬂp es—~ahole or

‘ESIdUE‘. Pumlgqnt remdue samples need 5pec,1al attention and 1deally 5110u1d be analj, sed
ymmediately on receipt at the laboratory. Storage at —20 °C 1s likely to be inadequate to
prevent loss of fumigant residues.




Submission and evaluation
of pesticide residues data
for the estimation of

maX|mum residue levels
nod and feed

_

Vhere post-harvest treatments are applied to fruit and vegetables in packing houses, ah
adequate number of samples must be taken to determine the range of residue levels resulting
from variations in the treatment process. The effects on residue levels of concentration,

containers or punnets and stored s —eool-rov mperature ’ILLOI'dIIIE to normal
commercial practice. Samples should then be drawn for analysis from the commercial
containers at suitable intervals representing the time expected between treatment and
subsequent marketing. The rate of disappearance or degradation of some residues depends on
whether the commodity 1s held 1n a sealed or partly sealed container or 1s open to the air.

The sizes of samples to be taken are the i1dentical as suggested in Tables V.1-V.3.




1. General recommendations E

In selecting g points and the sampling methods, all factors That Tomtsel_the residue
distributions over the entire experimental plot must be considered. The best approach for
given plot can only be determined by a sufficiently trained person who 1s capable of

cognising the importance and usefulness of the residue data sought, and who can interpr
the restUlts-

The samples must be representative to enable the analytical result to be applied to the entire
experimental unit. The greater the number of plants sampled 1in a field plot, the more
representative the sample will be. However, economics and the practical problems involved in
handling large samples affect the magnitude of the sampling programme. The sample size

Detailed sampling procedures

The following recommendations refer to the sampling of mature crops at normal harvest time,

unless otherwise stated. The classification of the crops is contained in Section 2 of Codex
. . . >

Alimentarius Volume 2A _~~

Fruits and tree niuts

e (Circle each tree or bush and select fruit from all segments of the tree or plant, high
and low, exposed and protected by foliage. For small fruits grown 1in a row, select
fruit from both sides, but not within 1 metre of the end of the row.

Miscellaneous small fruits e.g., olives, dates, | Group 005 | kg from several places on 4 frees
figs
Pineapples F1 0353 12 fruits
Banana, Plantain F1 0327 24 fruits. Take two fingers each from
top—midele-and lawest hand of four
_— harvestable bunches T~
Tree nuts e.o., walnuts, chestnuts, almonds | Group 022 1 kg




IPPC compliance versus

feedback from JMPR

Bond, E. J. 1984. Manual of Fumigation for Insect Control: Chapter 2; Principles of Fumigation
FAO Plant Production and Protection Paper No. 54. Food and Agriculture Organization on the
United Nations. Rome. pp 22-28.

ISPM No. 28

aoplied
duration, t [PPO], [PPO]_
h  @@m? ¥t s

]

Tral  location

1500 5541+ 443
1500 5470 + 421
1500 5356 +52.4
SIVASC 1500 5832 + 3.8
SVASC 1500 5415t 27.3

10% RSD

SIVASC
SIVASC
SIVASC

L= o1 — | [= o1

PHYTOSANITARY TREATMENTS FOR
REGULATED PESTS D’oh!

LM = LA Pl

= — |

However, the Meeting also noted i1ssues with the residue data. Lhe laborato| &
analysis was a 25 g subsample for almonds and a 15 g subsample of nutmeat for " LH‘:""'
laboratory sample sizes do not correspond to the-generally accepted prescribed sample s '
tree nuts, s FAO manual on the 5”bmrssmn and evaluation of pesticide residrre

estimation of maximum residue levels in food and feed, 3™ edition” (2016), p 168. There is a comnc

that variability in residues, even for post-harvest fumigation, is such that the results may not
adequately represent the average residue in the lot sampled. While the Meeting noted the difficulties
preseated by the analysis of a volatile fumigant such as PPO the small sample size was consi d
unacceptable’







