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Disclaimer

The United Nations Environment Programme (UNEP), the Technology and Economic
Assessment Panel (TEAP) Co-Chairs and members, and the Methyl Bromide Technical Options
Committee (MBTOC) Co-Chairs and members, and the companies and organisations that employ
them do not endorse the performance, worker safety, or environmental acceptability of any of the
technical options discussed. Every industrial operation requires consideration of worker safety
and proper disposal of contaminants and waste products. Moreover, as work continues -
including additional toxicity evaluation - more information on health, environmental and safety
effects of alternatives and replacements will become available for use in selecting among the
options discussed in this document.

UNEP, TEAP Co-Chairs and members, and the MBTOC Co-Chairs and members, in furnishing
or distributing this information, do not make any warranty or representation, either express or
implied, with respect to the accuracy, completeness, or utility; nor do they assume any liability of
any kind whatsoever resulting from the use or reliance upon any information, material, or
procedure contained herein, including but not limited to any claims regarding health, safety,
environmental effect or fate, efficacy, or performance, made by the source of information.

Mention of any company, association, or product in this document is for information purposes
only and does not constitute a recommendation of any such company, association, or product,
either express or implied by UNEP, TEAP Co-Chairs and members, and the MBTOC Co-Chairs
and members or the companies or organisations that employ them.
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1.

Scope of the Report

This 2008 final report provides evaluations by MBTOC of CUNs submitted for
methyl bromide (MB) in 2009 and 2010 by Parties in accordance with Decision [X/6
(Annex I). CUNs were submitted to the Ozone Secretariat by the Parties, in
accordance with the timetable set out in the Annex I referred to by Decision XVI1/4
(Annex II of this report).

This final report also provides information from Parties on stocks (Decision Ex.1/4
(91)), an update on registration issues affecting availability of alternatives for preplant
and postharvest uses (Decision Ex. 1/4 (91) and (9j)), partial information on actual
MB consumption for critical uses (Decision XVII/9) and apparent adoption rates of
alternatives, as evidenced by trend lines on reduction of MB CUNss as required under
Decision XIX/9. It is noted that these trend lines do not necessarily indicate true
adoption rates, but may include allowance for use of stocks and changes in procedure,
such as altered MB dosage rates and/or frequency of treatment.

A revision of the standard presumptions for some preplant uses of MB, as agreed by
Parties at the 19" MOP, is also shown. MBTOC has updated references to
substantiate its standard presumptions for MB dosage rates (Annex III). These
standard presumptions will be thoroughly reviewed and further substantiated before
the next round of evaluations.

MBTOC Soils (MBTOC S) has initial responsibility for the pre-plant uses and
alternatives of methyl bromide. MBTOC Quarantine, Structures and Commodities
(MBTOC QSC) has initial responsibility for issues concerning methyl bromide uses
and alternatives for quarantine, pre-shipment, structural and commodity treatments.
Evaluations of CUNSs for the two categories are reported separately below. Outcomes
from deliberations by the two MBTOC subcommittees were discussed and vetted via
electronic communication. Recommendations made by MBTOC S were circulated to
MBTOC QSC and vice versa, as part of the process of reaching consensus within the
whole committee.
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2. Issues for Consideration by Parties:

At the 28" OEWG the following issues were brought forward by TEAP.
Issue No 1.
In evaluating Critical use Nominations, Decision IX/6(1)(b)(iii) instructs:

“(1)(b) That production and consumption, if any, of methyl bromide for critical uses
should be permitted only if: ...

(iii) It is demonstrated that an appropriate effort is being made to evaluate,
commercialize and secure national regulatory approval of alternatives and
substitutes, taking into consideration the circumstances of the particular
nomination and the special needs of Article 5 Parties, including lack of
financial and expert resources, institutional capacity, and information. Non-
Article 5 Parties must demonstrate that research programmes are in place to
develop and deploy alternatives and substitutes. Article 5 Parties must
demonstrate that feasible alternatives shall be adopted as soon as they are
confirmed as suitable to the Party’s specific conditions and/or that they have
applied to the Multilateral Fund or other sources for assistance in identifying,
evaluating, adapting and demonstrating such options;”

TEAP considers that some nominations are not demonstrating appropriate effort to
evaluate, commercialise and secure national regulatory approval of alternatives and
substitutes, as required by Decision [X/6. In relation to this Decision, TEAP
considers required effort to include:

e conduct and report on trials, and report efforts to commercialise and secure
national regulatory approval within the preceding year of the nomination, as
well as prior years.

TEAP suggests Parties may wish to give further guidance on this matter or ask
MBTOC to clarify specific criteria that would meet the requirements of Decision IX/6
and instruct MBTOC to interpret Decision IX/6 according to these criteria, when
conducting evaluations of CUNS.

Issue No 2.

Several instances have come to the notice of TEAP and MBTOC where particular
treatments have been classified as QPS treatments by some Parties, but under some
interpretations of Decisions VI/11, VII/5 and XI/12 may not be so.

TEAP has discussed the possible limitations to the QPS classification in its previous
reports (e.g2. TEAP 1999). The leaflet entitled ‘Methyl Bromide: Quarantine and
Preshipment Uses’, copublished by UNEP and IPPC also discussed this issue (UNEP
2007).
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Parties that exempt particular treatments as QPS from phase out schedules may wish
to review this classification and take appropriate action (e.g. nominate for critical use,
incorporate the use as part of a phase out project) if the use is found not to be a QPS
treatment after review.

Issue No 3.

Technically, feasible alternatives are available for almost all the nominated uses
(MBTOC 2006) and most Parties are transitioning to alternatives rapidly, often within
3 years of local availability. In many sectors complete phase out is now possible, but
transition rates are slowed by specific regulatory and commercial barriers (registration
and associated data gathering, commercial constraints to registration for minor uses,
certification regulations, buffer zones, lack of MRLs for food commodities) and slow
registration of key alternatives preventing transition. It is recognized that legitimate
environmental and public health concerns contribute to regulatory limits on
alternatives and are a matter of national sovereignty. In some instances, governments
and registrants have not made registration of new alternatives a priority, particularly
when the alternatives cost more than methyl bromide.

Like the phaseout of Essential Use Exemptions for MDIs, Parties may wish to require
Action Plans that describe the steps necessary to achieve a declared final phaseout. A
date-certain phaseout date would be an incentive to users and a reward for firms
offering environmentally superior and the next best legal (registered and not
constrained by regulation) alternatives to MB. An example of such a plan, with step
wise phase out schedules for MB identified, has been developed by Japan in this
round to phase out all critical uses for soil uses by 2013.
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3. Critical Use Nominations for Methyl Bromide
3.1 Mandate

Under Article 2H of the Montreal Protocol the production and consumption (defined
as production plus imports minus exports) of MB is to be phased out in Parties not
operating under Article 5(1) of the Protocol, by 1 January 2005. However, the Parties
agreed to a provision enabling exemptions for those uses of methyl bromide that
qualify as critical. Parties established criteria, under Decision IX/6 of the Protocol,
which all such uses need to meet in order to be granted an exemption. MBTOC
provides guidance to the Parties’ decisions on critical use exemptions in accordance
with Decisions [X/6 and Annex I of Decision XVI/4. Refer to Annexes I and II of this
report for copies of these Decisions.

3.2 Fulfilment of Decision 1X/6

Decision XV1/2 directed MBTOC to indicate whether all CUNs fully met the
requirements of Decision IX/6. When the requirements of Decision IX/6 were met,
MBTOC recommended the full amount of the nomination. Where some of the
conditions were not fully met, MBTOC did not recommend or recommended a
decreased amount, or was unable to assess, depending on its technical and economic
evaluation. The full text for Decision IX/6 can be found in Annex I at the end of this
document. MBTOC reduced a nomination when a technical alternative was
considered effective or, in a few cases, when the Party failed to show that it was not
effective. In this round of CUNSs, as in previous rounds, MBTOC considered all
information provided by the Parties, including answers to questions requested by
MBTOC, up to the date of the assessment.

MBTOC has again encountered difficulty in assessment of some nominations for
methyl bromide use on soils when yield losses presented in some nominations differ
markedly from those reported in a large number of studies in similar circumstances
and are not substantiated by recent references.

Now that alternatives have been identified for most applications, regulations on the
use of these alternatives and comparative information on the economic
feasibility/infeasibility of their use compared to MB are critical to the outcomes of
present and future CUNs. Without this information, further CUNs may not be
assessable. In some cases, MBTOC has proposed potential research and regulatory
issues to Parties that could assist the phase out of MB. In paragraph 20 of Annex 1
referred to in Decision XV1/4, Parties, inter alia, specifically requested that, in cases
where a nomination relies on the economic criteria of Decision IX/6, MBTOC’s
report should explicitly state the central basis for the Party’s economic argument
relating to CUNS.

3.3 Consideration of Stocks - Decision Ex.1/4 (9f)

One criterion for granting a critical use under Decision IX/6 is that methyl bromide
for the use “is not available in sufficient quantity and quality from existing stocks of
banked or recycled methyl bromide” (para. 1 (b) (ii)). Parties nominating critical use
exemptions are requested under decision Ex.I/4(9f) to submit an accounting
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framework with the information on stocks. Since the consideration of stocks is an
active area of negotiation for the Parties, MBTOC has not made an adjustment to a
nomination to account for stocks held and has relied on Parties to make this
adjustment.

In accordance with Decision XVIII/13(7), a summary of the data on stocks reported
by the Parties in 2007 for 2006 and 2008 for 2007 has been summarized in Table 3.1
below. Parties may wish to consider this information in the light of Decision 1X/6
1(b)(ii). Tables 3. 1 —3. 3 show the stock data that have been reported by the Parties
in 2006, 2007 and 2008.

Efficient functioning of commerce requires a certain level of “pipeline” stocks and
additional stocks to respond to emergencies. Additionally, stocks may be held on
behalf of other Parties or for exempt uses (feedstock and QPS uses). The correct or
optimal level of stocks for virtually every input to production is not zero.

Table 3.1. Quantities of MB (metric tonnes) ‘on hand’ at the beginning and end of
2005, as reported by Parties in 2007 under Decision XV1/6.

Quantity of MB as reported by Parties (metric tonnes)

Party Critical use | Amounton | Quantity Amount Quantity Amount
exemptions | hand at Acquired for | available used on hand
authorized | start of CUEs in 2005 | for usein for CUEs in | at the
by MOP for | 2005 (production 2005 2005 end of
2005 +imports) 2005

Australia | 146.6 0 114.912 114.912 114.912 0

Canada 61.792 0 48.858 48.858 45.146 3.712

EC 4392.812 216.198 2435.319 2 651.517 2 530.099 121.023

Israel 1 089.306 16.358 1072.35 1 088.708 1 088.708 0

Japan 748 0 594.995 594.995 546.861 48.134

New 50 6.9 40.5 47.4 44.58 2.81

Zealand

USA(a) 9552.879 7613 not reported | 7170 443

(a) Additional information on stocks was reported on US EPA website, September 2006: Methyl bromide
inventory held by USA companies: 2004 = 12,994 tonnes; 2005 = 9,974 tonnes.

Table 3.2 Quantities of MB *on hand’ at the beginning and end of 2006, as reported
by Parties in 2007/2008 under Decision XV1/6.

Quantity of MB as reported by Parties (metric tonnes)
Party Critical use | Amounton | Quantity Amount Quantity Amount
exemptions | hand at acquired for available used for at the end
authorized | start of CUEs in 2006 | for usein CUEs in of 2006
by MOP for | 2006 (production + | 2006 2006
2006 imports)
Australia | 75.1 0 55.308 55.308 0
Canada 53.897 3.713 41.969 45.682 44.114 1.568
EC 3 536.755 114.953 1462.747 1 577.700 1 558.557 19.114
Israel 880.29 0 840.6 840.6 840.6 0
Japan 7414 70.735 488.81 559.545 540.207 19.338
USA 8 081.753 9 974(a) 6924 16 898 6425 8 170(c)
443(b)

(a) Amount of pre-2005 stock on hand.

(b) Amount of stocks at the end of 2005 from production/imports specifically made for CUEs (acquired in 2005).

(¢) The sum of 499 tonnes of stocks produced/imported in 2006 specifically for CUEs, plus 7,671 tonnes stocks
acquired pre-2005.
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Table 3.3 Quantities of MB “on hand’ at the beginning and end of 2007, as reported
by Parties in 2008 under Decision XV1/6.

Quantity of MB as reported by Parties (metric tonnes)

Party Critical use | Amounton | Quantity Amount Quantity Amount
exemptions | hand at Acquired for | available used on hand
authorized | start of CUEs in 2007 | for use in for CUEs in | at the
by MOP for | 2007 (production 2007 2007 end of
2007 +imports) 2007

Australia | 48.553 0 45.832 45.832 45.832 0

Canada 52.874 0.897 38.073 38.970 38.622 0.348

EC 689.142 31.635 484.842 516.477 508.031 8.446

Israel 966.465 0 940.675 940.675 750.225 190.45

Japan 636.172 23.417 479.290 502.707 485.113 17.594

USA 6 749 7 671(a) 4314 11985 4269 6 503(b)

(a) Amount of pre-2005 stocks
(b) The sum of 45 tonnes of stocks produced/imported in 2007 specifically for CUEs, plus 6,458 tonnes stocks
acquired pre-2005.

3.4.

Reporting of MB Consumption for Critical Use - Decision XV11/9

Decision XVII/9(10) of the 17"™ MOP requests TEAP and its MBTOC to “report for
2005 and annually thereafter, for each agreed critical use category, the amount of
methyl bromide nominated by a Party, the amount of the agreed critical use and

either:

(a)
(b)

The amount licensed, permitted or authorised; or

The amount used”

Since the start of the CUN reviews in 2003, MBTOC has provided the amounts of
MB nominated and agreed for each critical use (Annexes VI and VII). Not all Parties
supply data under Table 2 of the accounting framework, set out on p. 65 of the
Handbook on Critical Use Nominations (version 6 of December 2007). Data reported
here for (a) and (b) above is thus incomplete.

Tables and figures in this report (Table 3.4, Figures 3.1 - 3.2) show the nominated
MB amounts and the apparent rate of reduction in MB or adoption of alternatives
achieved by Parties. It should be noted that for those countries that have pre-2005
stocks of MB that are being drawn down, the reductions in CUEs from year to year
cannot be taken directly as evidence of alternative adoption since pre-2005 stocks will
have been sold into the same sectors.

Table 3.4 in particular shows the amounts nominated and approved for ‘Critical Use’
in 2009 and 2010.

3.5  Trends in Methyl Bromide Use for CUES since 2005

As part of the requirements of Decision XVII/9 trends in phase out by Parties are
shown below. Since 2005, there has been a progressive trend by all Parties to reduce
their nominations for consumption for preplant soil uses and post harvest uses,
although this has occurred at different rates. Figs 3.1 and 3.2 show the trends in the
reduction in amounts approved/nominated by Parties for ‘Critical Use’ from 2005 to
2010 for some key uses. The complete trends in phase out of MB by country, as

indicated by change in CUE, are shown in Annexes V and VI.
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Figure 3.1. Amounts of MB exempted for CUE uses in preplant soil industries
from 2005 to 2009. Solid lines indicate the trend in CUE methyl bromide. Dashed
lines indicate quantity of methyl bromide nominated by the Parties for either 2009

or 2010.
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Figure 3.2. Amounts of MB exempted for CUE uses in mills and food processing
facilities from 2005 to 2009. Solid lines indicate trend in CUE methyl bromide.
Dashed lines indicate quantity of methyl bromide nominated by the Party for either
2009 or 2010.
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Table 3.4.

Summary of Critical Use Nomination (2005 — 2010 in part) and Exemption (2005 — 2009 in part) Amounts of MB Granted by
Parties under the CUN/CUE Process. (Note: A breakdown of CUN and CUE amounts by sector is given in Annex V1)

QUANTITIES NOMINATED Quantities

PARTY QUANTITIES APPROVED Recommended

2005 2006 2007 2008 2009 2010 2005 2006 2007 2008 2009 2009* 2010*

(IEXMOP | (16MOP+ | (17MOP | (18MOP | (19MOP)
and 2EXMOP+ + +
16MOP) 17MOP) | 18MOP) | 19MOP)

Australia 206.950 81.250 52.145 52.900 38.990 37.610 146.600 75.100 48.517 48.45 37.61 36.44
Canada 61.992 53.897 46.745 42.241 39.115 30.340 61.792 53.897 52.874 36.112 34.38 4.74 30.34
European 5754.361 4213.47 1239.873 245.00 0 0 4392.812 3536.755 689.142 245.146 0 0 0
Community"
Israel 1117.156 1081.506 1236.517 952.845 699.448 * 1089.306 880.295 966.715 860.672 0 610.554
Japan 748.000 741.400 651.700 589.600 508.900 288.500 748.000 741.400 636.172 443.775 305.38 267.0
New Zealand 53.085 53.085 32.573 0 0 0 50.000 42.000 18.234 0 0 0 0
Switzerland 8.700 7.000 0 0 0 0 8.700 7.000 0 0 0 0 0
USA 10753.997 9386.229 7417.999 | 6415.153 | 4958.034 3399.490 9552.879 8081.753 | 6749.060 | 5355.976 4261.974 3233.456
TOTALS 18704.241 15617.837 10677.552 | 8297.739 | 6244.187 3755.940 16050.089 13418.200 | 9160.714 | 6990.131 4,639.344 615.594 3567.236

. 1 . . .
* Not yet available.  Members of the European Community having CUNs/CUEs include:
2005 — Belgium, France, Germany, Greece, ltaly, Netherlands, Poland, Portugal, Spain, and the United Kingdom.

2006 — Belgium, France, Germany, Greece, Ireland, Italy, Latvia, Malta, Netherlands, Poland, Portugal, Spain, and the United Kingdom.
2007 — France, Greece, Ireland, Italy, Netherlands, Poland, Spain, and the United Kingdom
2008 — Poland, Spain
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3.6  Evaluations of CUNs — 2008 round for 2009 and 2010 exemptions

MBTOC met separately in subcommittees in September to conduct further review of
CUNss as requested by Parties, to update reports, discuss issues of registration of
alternatives and other matters. The meetings were held as required by the time schedule
for considerations of CUNs given in Annex I referred to in Decision XVI1/4. Consensus
decisions were made in subcommittees. Outcomes from deliberations by the two
MBTOC subcommittees were discussed and vetted via electronic communication.
Recommendations made by MBTOC S were circulated to MBTOC QSC and vice versa,
as part of the process of reaching consensus within the whole committee.

During its first meeting of the year held in Tel Aviv, Israel (13 — 18 April, 2008)
MBTOC S found information by the Parties sufficient to make recommendations for all
nominations submitted. Two Parties however, the USA and Japan, requested the
subcommittee to consider further or new information relating to their nominations, and
this justified a second meeting, which took place in Alassio, Italy, from 31 August to 2
September, 2008. Some recommendations were changed in light of the new or
additional information supplied as specified in Tables 3.5 and 4.5.

MBTOC QSC met in Chengdu, China on 21 September 2008 to consider again Critical
Use Nominations for which Parties had submitted further information subsequent to the
initial evaluations given in TEAP 2008 and those evaluated as unable to assess in that
report. The meeting was attended by 9 of the 19 MBTOC-QSC members, including 2
UNEP-supported A5 members, and one from MBTOC-S. Several MBTOC QSC
members could not attend the Chengdu meeting. Not all members of MBTOC-QSC
were financed to attend a one-day meeting by the organizations that sponsor their
membership. Arrangements were made for some members to contribute to the meeting
by teleconference, with subsequent circulation of drafts by email.

Annex 1 of Decision XVI/4 contains a work schedule for MBTOC, which envisions
two meetings per year to make CUN evaluations. The schedule further allows MBTOC
to seek further information from Parties and for Parties to provide further information in
response to MBTOCs interim recommendations made during the first meeting. UNEP
and Party funding of MBTOC members would thus allow the committee to conduct its
tasks appropriately and complete its work.

At the OEWG meeting, bilateral meetings were held with Australia, Canada, Japan and
the United States. The United States met with MBTOC-S during the Alassio meeting
for discussions with regard to their CUNs, and communicated with MBTOC QSC at the
meeting in Chengdu, China via prearranged teleconference, both in accordance with
paragraph 8 of Annex 1 of the 16™ MOP.

CUNs s in this report relate to CUEs sought for 2009 and 2010. No nominations in this
particular round were submitted for longer periods.

Two Parties (Israel and Canada) submitted nominations for the 2009 round and four
Parties (Australia, Canada, Japan, and the USA) submitted nominations for 2010.

These Parties have submitted nominations in previous CUN rounds. Israel submitted a
nomination for preplant soil use of MB for seed production, which had not been applied
for in the 2006 and 2007, but was submitted in 2003 and 2004. The total number of
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nominations has been reduced from about 58 nominations submitted by seven countries
in the last round. The EC has submitted no nominations in this round for 2009 and
advised that they will no longer be submitting nominations for CUEs. Japan indicated
in correspondence and during the OEWG in Bangkok, Thailand, that it plans to phase
out all preplant soil uses of MB by 2013.

Changes made to nominated amounts and MBTOC recommendations with respect to
the interim report of May 2008 can be found in Table 3.5 and 3.6 below and are
described in detail in textboxes included in Table 4.5 and 5.1.

Table 3.5. Changes occurring to nominated and recommended amounts of MB for
soils preplant uses after the May 2008 interim report.

Party CUN Initial Interim Revised Final MBTOC
nomination MBTOC nomination recommend
by the Party | recommenda | by the Party | ation

tion after the
28" OEWG*
Cucumber 34.10 23.00 34.10 30.69

Japan Peppers 81.10 54.37 81.10 72.99

Melons 90.80 61.00 90.80 81.72
Watermelons 15.40 14.50 15.40 14.50
TOTAL 221.40 152.87 221.40 199.90
Cucurbits ** 340.405 266.199 340.405 302.974
United Peppers 658.952 457.299 463.282 463.282
States Ornamentals 111.391 92912 95.204 84.617
Strawberry fruit 1191.815 998.063 1103.422 1007.477
Tomatoes 994,582 704.715 737.584 737.584
TOTAL 3297.145 2519.188 2739.897 2595.934

* Nominated amounts for Japan did not change
** Revised nominated amounts for US cucurbits did not change since iodomethane is not
registered for this crop

Table 3.6. Changes occurring to nominated and recommended MB for postharvest
uses after the May 2008 interim report (tonnes)

Party CUN Initial Interim Revised Final
nomination | MBTOC nomination by | MBTOC
by the Party | recommendati | the Party after | recommend

on the 28" ation
OEWG*

Australia | Rice 7.82 NR 7.82 6.65

Canada Pasta 6.067 1.9 4.74 4.74

Canada Flour 22.878 U 22.878 22.878

Mills * 191.993 187.534 173.023 173.023

United Commodities | 43.007 1.9 U, NR 19.242 19.242

States

* Amounts changed for USA Mills and Processors corrected errors, not re-evaluation.
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MBTOC has sometimes recommended quantities of MB for 2009 or 2010 which are
different from those nominated. Grounds used for these recommendations are given in
detail after the relevant CUNSs in Tables 5.1 and 4.5. The adjustments for preplant soils
use follow the presumptions given in Tables 4.2 and 4.3.

In paragraph 20 of Annex 1 referred to in Decision XVI1/4, Parties, among other things,
specifically requested that MBTOC explicitly state the specific basis for the Party’s
economic statement relating to CUNs. Tables 5.1 and 4.5 provide this information for
each CUN. This information was prepared by MBTOC economists.

In general, CUNs resulted mainly from the following issues: regulatory restrictions on
alternatives, scale-up of alternatives, economic issues and, to a much smaller degree,
the technical unavailability of alternatives. This was as in the previous two years of
CUNs. For the most part, technical alternatives exist. Additionally, MBTOC notes
that some Parties continue to struggle with the ability to adapt previously identified
alternatives to their circumstances, within their definition of economic feasibility.

3.7. Critical Use Nominations Review

In considering the CUNs submitted in 2008, as previously, both MBTOC
subcommittees applied the standards contained in Annex I of the final report of 16
MOP, and, where relevant, the standard presumptions given below. In particular
MBTOC sought to provide consistent treatment of CUNs within and between Parties
while at the same time taking local circumstances into consideration.

In evaluating the CUNs for soil treatments, MBTOC assumed that a technically feasible
alternative to MB would need to provide sufficient pest and/or weed control for
continued production of that crop to existing market standards.

MBTOC evaluation of CUNSs for preplant soil use relating to production of
strawberries, tomatoes and some other crops was assisted by information provided by a
large number of published studies on MB alternatives and by a meta-analysis of over
100 potential alternatives (Porter, 2006). The published studies assisted in providing
additional transparency to MBTOC evaluations, as requested by the Parties in Decision
XV/4. MBTOC also used information on the suitability of alternatives for a nomination
by considering the commercial adoption of alternatives in regions nominated for CUNs.

Further, adoption in regions with similar climatic zone and cropping practices was used
as an indication of the feasibility (technical and economic) of an alternative in a similar
region. For example for preplant soil uses of MB, 1,3-dichloropropene/chloropicrin
(1,3-D/Pic), metham sodium alone or in combination with Pic, dazomet, substrates and
the use of resistant varieties and grafted plants (for solanaceous crops, melons and other
cucurbits) have been adopted to replace MB for a range of crops in industries applying
for CUNs and in many regions where MB was once used.

For commodity and structural applications, it was assumed that technically and
economically feasible alternatives would provide disinfestation to a level that met the
objectives of a MB treatment, e.g. meeting infestation standards in finished product
from a mill, while ensuring the costs were economically feasible in the context of that
nomination, to the extent that could be determined.
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Unless otherwise indicated, the most recent CUE approved by the Parties for a
particular CUN was used as baseline for consideration of continuing nominations.

The standard presumptions, used by MBTOC to assess nominations, are given in the
chapters ahead.

3.8 Disclosure of Interest

As in the past, all MBTOC members have prepared disclosure of interest forms relating
specifically to their level of national, regional or enterprise involvement for the 2008
CUN process, according to a standardised format developed by TEAP. The Disclosure
of Interest declarations are found in Annex VII at the end of this report. As in previous
rounds, some members withdrew from a particular CUN assessment or only provided
technical advice on request for those nominations where a potential conflict of interest
was declared.
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4, MBTOC Soils: Final Evaluations of 2008 Critical Use
Nominations for Methyl Bromide

4.1  Summary of outcomes

In the 2008 round, 31 CUNs were submitted for soil uses, 12 for 2009 and 19 for 2010.
Interim recommendations were made on all nominations of 697.048 tonnes for 2009
and 3318.559 tonnes for 2010. Two Parties, however, after consideration of
information in its interim recommendations and information from bilateral discussions
at the OEWG, requested further review of their nominations and provided further
information to MBTOC-S. The United States revised total nominated amounts for soil
uses from 3722.230 tonnes to 3164.982, by reducing the nominations for four sectors:
tomatoes, strawberries, ornamentals and peppers. These nominations took account of
the reregistration of IM in 45 States, including the recent registration in Florida. This
reduced the total nominated amount by Parties for soil uses by 673.948 tonnes in 2010.
Similarly, after the OEWG Japan sent new information that required a reassessment of
four CUNSs - cucumbers, peppers, melons and watermelons.

In its final assessment, MBTOC-S has recommended a total of 608.454 tonnes for 2009
and a revised total amount of 3297.800 tonnes for 2010. After the revised nominations
or new information were received from the USA and Japan, an amount of 88.594 tonnes
was not recommended for 2009 for Israel, and 187.534 tonnes not recommended for
2010 for USA and Japanese nominations.

MBTOC accepted the MB dosage rates submitted by the USA delegation and did not
apply new standard presumptions for use with barrier films and MB/Pic formulations in
this round for the USA nominations. Additionally, Japan submitted information to
substantiate a potential rate of transition to alternatives that was considerably less than
what MBTOC originally recommended. Although this does not appear to change the
intention of Japan to complete phase out by 2013, MBTOC is recommending a greater
transition rate as it considers alternatives are available and can be adopted for a larger
portion of the nomination by 2010 than those indicated by Japan.

Table4.1a  Summary of MBTOC S final recommendations for 2009 and 2010 by
country for CUNSs received in 2008 for preplant soil use of methyl bromide (tonnes)

Country CUE approved at CUN for 2009 and 2010 | MBTOC-S Final
MOP 19 Recommendation
2008 2009 2009 2010 2009 2010

Australia 29.790 29.790 29.790

Canada 7.462 7.462 7.462

EC 244.146

Israel 858.560 697.048 608.454

Japan 299.580 283.100 261.6

USA 3851.329 3164.982* 2998.948

Total 1102.706 | 4188.161 697.048 | 3485.298 608.454 | 3297.8

* The number shown is the revised nomination by USA after the 28™ OEWG.
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Table 4.1b  Summary of the amounts approved by Parties at 17" MOP for 2009,
and MBTOC S recommendations (in square brackets) for CUE’s for preplant uses of
MB (tonnes) for 2009 and 2010 submitted in the 2008 round.

Years
Country and Sector 2009 2010
1. Australia
1. Strawberry runners 29.790 [29.790]
2. Canada
1. Strawberry runners 7.462 [7.462]
3. Israel
1. Broomrape [125.000] | = ————m—--
2. Cut flowers & bulbs protected [85.431] | = —---mee-
3. Cut flowers open field [34.698] | = -
4. Melon protected & open field [87.500] | = e
5. Potato [75.500] | = -
6. Strawberry fruit protected [77.750] | = —mmmmee-
7. Strawberry runners [28.075] | @ e
8. Sweet potatoes [95.000] | = —mmeeeee--
TOTAL [608.454] | @ -
4. Japan
1. Cucumber 34.300 [30.690]
2. Ginger open field 63.056 [53.400]
3. Ginger protected 8.325 [8.300]
4. Melon 91.100 [81.720]
5. Pepper green & hot 81.149 [72.990]
6. Watermelon 21.650 [14.500]
TOTAL 299.580 [261.600]
5. USA
1. Curcubits 407.091 [302.974]
2. Eggplants (field) 48.691 [32.820]
3. Forestry nursery 122.060 [117.826]
4. Nurseries stock: fruits, nuts & flowers 25.326 [17.363]
5. Orchard replant 292.756 [215.800]
6. Ornamentals 107.136 [84.617]
7. Pepper (field) 548.984 [463.282]
8. Strawberry (field) 1,269.321 [1,007.477]
9. Strawberry runners 7.944 [4.690]
10. Sweet potatoes 18.144 [14.515]
11. Tomatoes (field) 1,003.876 [737.584]
TOTAL 3,851.329 [2,998.948]

4.2.  Issues related to CUN Assessment for Preplant Soil Use

In general, CUNs for preplant soil use of MB resulted mainly from the following issues:
regulatory restrictions on one or two specific alternatives, adoption times to implement
alternatives, and economic infeasibility of some key technical alternatives, such as the
use of methods which avoid the need for MB, i.e. use of grafted plants.

Key issues which assisted MB reductions and also affected the need for MB in the 2008
round were 1) a new registration of iodomethane (= methyl iodide) in the USA, which
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has now been extended to the state of Florida i1) regulations on key alternatives,
particularly 1,3-D township caps and buffer zones on 1,3-D, metham sodium and Pic
used alone or in mixtures (iii) restrictions on use of high rates of Pic (greater than 200
kg/ha (20 g/m?)) in some counties of California, iv) lack of effective alternative controls
for nutsedge, and v) lack of studies in specific sectors i.e. orchard replant, and nursery
industries.

Unusually large buffer zone restrictions on fumigant alternatives, particularly limit their
adoption, especially in Israel. MBTOC urges Parties to consider review of these
regulations in view of the ability of barrier films to reduce dose rates of MB and
alternatives and associated emissions. As in the previous round, Parties have found
alternatives more difficult to adopt for propagation materials, such as strawberry
runners and nurseries, however the lack or research studies provided with CUNs has
also led to difficulties in assessment as these CUNs. MBTOC considers that several of
these do not to fully satisfy the requirements of Decision IX/6. The impact of current
reviews of VOC emissions in California may also have a major impact on MB use and
the use of alternatives in California in future nominations. The registration of a key
alternative, 1,3-D/Pic is uncertain in Israel. In addition to the recent registration of IM
in the USA, recent permits for IM use for commercial scale trials in Australia look
promising for its uptake and commercial registration in this country and all other
countries apply for CUEs for preplant soil of MB (Japan, Israel), except Canada.

MBTOC also notes that a large proportion of MB has been nominated for uses where
regulations or legislation prevent reductions of MB dosage. For many uses, the
mandatory use of MB is specified at a high dosage for either treatment of certified
propagation material or because bans are imposed on the use of barrier films which
otherwise could have reduced the MB dosage rate. Also regulations on the use of
alternatives are preventing their uptake for a substantial proportion of the remaining
CUN: s for preplant soil use. MBTOC urges the Parties to align their local policies and
regulations with internationally accepted methodologies and to allow use of MB
alternatives that lie within the Montreal Protocol’s goals.

In this round, MBTOC has sometimes suggested quantities of MB for 2009 or 2010
different from those nominated. Grounds used for these changes are given in detail
after the relevant CUNs in Table 4.5. The adjustments follow the standard
presumptions given in Tables 4.2 and 4.3 below, unless indicated otherwise.

4.2.1. Registration of alternatives for preplant uses - Decision Ex 1/4 (9i) and (9j)

Decision Ex. I/4 (91) requires MBTOC “To report annually on the status of re-
registration and review of methyl bromide uses for the applications reflected in the
critical-use exemptions, including any information on health effects and environmental
acceptability””. Further, Decision Ex 1/4 (9j) requires MBTOC “To report annually on
the status of registration of alternatives and substitutes for methyl bromide, with
particular emphasis on possible regulatory actions that will increase or decrease
dependence on methyl bromide”.

Reregistration Eligibility Decision (RED) documents for use of MB, Pic, MS, and
dazomet for preplant soil fumigation were completed in the USA on July 15, 2008, with
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a comment period allowed until 30 October. Final decisions are scheduled to be
available in 2009. New safety measures such as buffer zones to protect bystanders,
reduced application rates, health protection measures for workers are required in the
RED. 1,3-D, which was included in the fumigant cluster for comparative purposes
only, completed reregistration in the U.S. in 1998, and no further mitigation is expected
at this time.

Iodomethane (IM), a major alternative to MB, has recently been registered in 45 states
in the United States including Florida for field-grown ornamentals, peppers,
strawberries and tomatoes. Trials with IM continue being conducted in Japan, Australia,
New Zealand, Turkey, Morocco, South Africa, Israel, Costa Rica, Guatemala, Brazil,
Mexico and Chile and the registration process is proceeding in most other countries
applying for CUEs beside other states in the USA including Australia, Israel and Japan.
To ensure that the mitigation measures for IM will be consistent with the measures
being required for the other fumigants, the label requirements are presently being
reexamined in the USA. 1,3-dichloropropene, may be subject to similar provisions
when the soil fumigants are evaluated together again in 2013.

The EC has further reported that, “decisions are expected in 2008 for MB, metham
sodium and dazomet. 1,3-D was reviewed on an earlier timetable in the EC. It will be
excluded from Annex I to Directive 91/414/EEC, which lists active substances
authorised for incorporation in plant protection products. Member States may grant a
period of grace, which shall expire by 20 March 2009. Recognising the role of 1,3-D as
an alternative to MB, and to achieve the objectives of the Montreal Protocol, this grace
period may be extended by a further 18 months, pending a review to assess the concrete
impact of its withdrawal on the use of MB. The manufacturer of 1,3-D has compiled a
dossier of additional technical information and intends to apply for re-registration of
1,3-D under Directive 91/414 (Dow AgroSciences 2007)”. (EC Management Strategy,
2008)

A number of other chemicals which may be alternatives to MB are now in the
registration process in specific countries, including dimethyl disulphide (DMDS) in
Europe and the USA (for cantaloupe, cucumber, squash, other cucurbits, peppers,
strawberry, tomato) and ethane dinitrile (EDN) in Australia, dazomet in the USA (for
strawberry and tomato), and various herbicides.

4.2.2. Update on rates of adoption of alternatives for preplant uses - Decision XIX/9

As of the 2008 round, Decision XIX/9 para. 3 requests: * the Technology and Economic
Assessment Panel to ensure that recent findings with regard to the adoption rate of
alternatives are annually updated and reported to the Parties in its first report of each
year and inform the work of the Panel’.

Technical alternatives exist for almost all uses requesting CUNs, but uptake of
alternatives varies between countries, crops and the pest pressure. In general similar
alternatives are being adopted by the same sectors throughout a number of countries,
although the rate of adoption has varied depending on regulations on their use,
differences in registration between countries and other market forces. In this round as
in previous rounds of CUNs, MBTOC has recognised that time is needed to effect
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phase-in of alternatives and has accepted this as a reasonable technical argument for
lack of availability to the end user sensu Decision [X/6.

Where possible, data is included in this report showing actual rates of adoption in key
regions which have phased out MB recently. In particular, recent adoption data from
the EC Management Strategy (2008) has been included to shows rates of transition to
alternatives by several sectors in the Member States (Appendix IV). In addition, past
adoption rates of alternatives in many countries is presented in previous Assessment
Reports (MBTOC 2007). Figures 3.1 — 3.2 in this report show the apparent reduction
rates for MB use achieved by many Parties in a number of key sectors. As noted above,
true reduction and adoption rates may vary from the rate of change of CUN/CUE
because of factors such as use of stocks or transfer of approved MB between categories
The CUN reviews presented in Table 4.5 also provide detail of some of the key
alternatives that Parties have and should consider to further replace MB for the
remaining uses.

For several major preplant soil uses, adoption data from other regions has shown that
where industries have previously been heavily dependent on MB, e.g. strawberries,
tomatoes and other vegetable crops (e.g. Australia, Italy, Spain, Belgium, Portugal,
New Zealand) almost complete adoption of alternative technologies (especially those
requiring similar application technologies) has been achieved in a 3 to 4 year period.
For instance, a full list of adoption rates obtained within the EC is shown in Annex IV.
These regions have similar pests complexes to those requesting CUNSs, but may have
different regulatory issues. Possible adoption rates for transition to alternatives for
preplant soil uses have also been supplied recently by Japan in their National Action
Plan. This plan indicates the expected rates of transition to alternatives to assist
complete phase out of MB by 2013.

Further guidance from the Parties, giving expected rates of adoption of alternatives
following registration, would assist MBTOC in evaluation of CUNs in future.

4.2.3. Sustainable alternatives for preplant uses

In a large proportion of CUNSs, the most currently appropriate alternatives are chemical
fumigant alternatives, which themselves, like MB, have issues related to their long term
suitability for use. In both the EC and the USA in particular, MB and most other
fumigants have been subjected to reviews that could affect future regulations over their
use for preplant soil fumigation. For preplant soil uses of MB, the regulatory
restrictions on 1,3-dichloropropene and chloropicrin are preventing further adoption of
these products in the USA, particularly California and this is putting pressure on
industries to retain MB.

MBTOC urges Parties to consider the long term sustainability of treatments adopted as
alternatives to MB, to continue to adopt environmentally sustainable and safe chemical
and non-chemical alternatives for the short to medium term and to develop sustainable
IPM or non-chemical approaches for the longer term.

Decision IX/6 1(a)(ii) refers to alternatives that are ‘acceptable from the standpoint of
environment and health’. MBTOC has consistently interpreted this to mean alternatives
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that are registered or allowed by the relevant regulatory authorities in individual CUN
regions, without reference to sustainability.

4.2.4. Frequency of allowed MB use for preplant uses

In the CUN round for 2008, reductions in MB for preplant (soil) uses could be achieved
in some nominations, where effective alternatives were identified, by reducing the
frequency of MB fumigations. Instead of all fumigation being made with MB, potential
exists to reduce frequency by rotation with other methods (i.e. fumigants) in order to
reduce MB use to every 2" or 3 year. In some production systems, MB is already
used only every 3" or 4" year as a result of uptake of alternative strategies and crop
rotations.

Noting this effort, MBTOC has not automatically concluded that episodes when MB is
not used mean a fully successful adoption of alternatives. There is no instruction from
Parties as to how to consider renewed CUNs in the future that result from a potential
need for MB in the years where reduced frequency of fumigation is to take place.

4.3. Economic feasibility of iodomethane (IM)

During the 2008 round of evaluations, IM received a federal registration in 45 states of
the USA and awaits registration in just a few States, notably California. Commercial
adoption of IM has begun in the USA and the registration process is underway in
several other countries.

MBTOC considered the economic feasibility of IM in a partial budgeting analysis
framework and determined that for many crops and locations, IM is an economically
feasible alternative for preplant uses of MB. The cost for fumigant compounds is
typically a relatively small share of total costs and variable production costs. It is
assumed that IM will exhibit equivalent economic efficacy to MB and no other costs
will change. Equivalent economic efficacy means gross revenues (yield times price)
remain the same. The key measures for assessing economic feasibility become the
difference in per hectare fumigant material cost between IM and MB and the impact of
this cost change on net revenues per hectare.

The increased cost reduces net revenue but generally by a small percentage, reflecting
the fumigants’ small shares of operating costs, the small absolute cost for fumigant
material, and the magnitude of net revenues per hectare seen with most crops currently
using MB. After adjusting for dose rates expected to provide equivalent yields, IM/MB
price ratios of 1.4 to 2.0 result in percentage changes in net revenue which can be very
small (<2%) at high net revenues. At per hectare revenue incomes of $10,000, $50,000
and $100,000 the differences in variable cost for fumigant price differences between IM
and MB (based on a fumigant price difference of $900/ha) are approximately 10%, 2%
and 1% respectively. As the crop revenue per hectare price increases, the significance
of the change in fumigant price decreases. Fig. 4.1 below illustrates this relationship
through an economic model (based on ‘synthetic data’):
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Fig. 4.1. Economic feasibility of iodomethane (IM) based on net revenue impact

Economic feasibility of IM
based on net revenue impact

Increasing per ha cost
difference between Ml and MB

Not Economically feasible

% Decrease in Net Revenue

Economically feasible

Net Revenue per ha with MB >

The percent decrease in net returns when adopting the more costly fumigant (IM) will
generally be small, but there is a percentage change in net returns at which IM will not
be considered an economically feasible alternative. However, MBTOC has not
received any guidance regarding this percentage and there is no consensus on the level
of economic impact that is considered the threshold between economically feasible and
not economically feasible. The threshold is represented by the horizontal line above the
X axis. The chart further illustrates that, (a) The impact from the increase in fumigation
costs from switching to IM is less important when the crop being produced has large net
returns per hectare when using MB (b) As the absolute difference in fumigation cost
between IM and MB increases, the percentage decrease in net returns becomes more
important (this is illustrated by moving outward from one curve to another), (c) There
are some cases where IM may not be economically feasible. This can result from large
absolute cost differences between IM and MB or a starting point of low net revenues so
that the business cannot absorb the higher costs, and (d) Application of IM via drip
application may be cheaper than application of MB via injection equipment and this
would make the treatment more likely to be adopted at all net revenues.

4.4. Standard presumptions used in assessment of nominated quantities.

The tables below (Tables 4.2 and 4.3) provide the standard presumptions applied by
MBTOC Soils for this round of CUNs. These standard presumptions were first
proposed in the MBTOC report of October 2005 and were presented to the Parties at
17" MOP. Studies and reports to support them appear in Annex III. They were revised
for some sectors after consideration by the Parties at the 19" MOP. The rates and
practices adopted by MBTOC as standard presumptions are based on maximum rates
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considered acceptable by published literature and actual commercial practice. Actual
dosage rate of MB in MB/Pic formulations is shown in Table 4.4 below.

As in the evaluations in previous years, MBTOC considered reductions to quantities of
MB in particular nominations to a standard rate per treated area where technical
evidence supported its use (see Annex III). MBTOC considered the maximum MB
application rate for 98% MB to be either 250 or 350 kg/ha (25 or 35 g/m?), in
conjunction with low barrier permeability films (e.g., VIF or equivalent), combined
with extended exposure periods. One Party has indicated that 250 kg/ha (25g/m?) of
98:2 were effectively used in standard commercial application, especially on sandy
soils. MBTOC considers 98:2 formulations only necessary for CUE uses where other
MB/Pic formulations are not registered or where regulations prescribe its use.

In cases where use of high chloropicrin-containing mixtures (approximately MB:Pic
67:33 or 50:50 or lower) are considered feasible and barrier films, maximum dosage
rates of either 150 or 175 kg MB/ha (15.0 - 17.5 g/m?) where nutsedge is the key pest
and 125 or 150 kg/ha (12.5 - 15 g/m?) for pathogens were considered for use as the
maximum standard presumptions, unless there was a regulatory or technical reason
indicated otherwise by the Party (see Table 4.2 below).

As a special case, MBTOC accepted a maximum rate of 200 kg/ ha (20 g/m?) with
barrier films for certified nursery production, unless regulations prescribed higher rates.
However, Parties have indicated that rates of 200 kg/ha (20g/m?) or less (Annex III) of
MB: Pic 50:50 were effective with barrier films for production of ‘certified’ nursery
material.

The indicative rates used by MBTOC were maximum guideline rates, for the purpose of
calculation only. MBTOC recognises that the actual rate appropriate for a specific use
may vary with local circumstances, soil conditions and the target pest situation. Some
nominations were based on rates lower than these indicative rates.

During the bilateral meeting held in Alassio, the United States delegation indicated that
they were not able to conform to dosage rates suggested by MBTOC for vegetables and
strawberries at present (see Table 4.3 below) as they did not have enough trial
information to confirm their use for specific circumstances. In view of the fact that the
USA did not consider experiences from other countries and sectors valid for
extrapolation to USA circumstances, MBTOC considers it necessary to conduct a
thorough review of research and experiences available in the United States in relation to
effective dosage rates of MB.
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Table 4.2. Standard presumptions used in assessment of CUNSs for the 2008 round —

soil treatments.

Comment

CUN adjustment

Exceptions

1. Dosage rates

Maximum guideline rates for
MB:Pic 98:2 25 to 35 g/m” with
barrier films (VIF or equivalent);
for mixtures of MB/Pic 12.5 to
17.5 g MB/m? for pathogens and
nutsedge respectively, under barrier
films depending on the sector. All
rates on a ‘per treated hectare’
basis.

Amount adjusted to maximum
guideline rates. Maximum rates
set dependent on formulation
and soil type and film
availability.

Higher rates accepted if
specified under national
legislation or where the Party
had justified otherwise.

2. Barrier films

All treatments to be carried out
under low permeability barrier film
(e.g. VIF)

Nomination reduced
proportionately to conform to
barrier film use.

Where barrier film
prohibited or restricted by
legislative or regulatory
reasons

3. MB/Pic
Formulation:
Pathogen control

Unless otherwise specified, MB/Pic
50:50 (or similar) was considered
to be the standard effective
formulation for pathogen control,
as a transitional strategy to replace
MB/Pic 98:2.

Nominated amount adjusted for
use with MB/Pic 50:50 (or
similar).

Where MB/Pic 50:50 is not
registered, or chloropicrin
(Pic) is not registered

4. MB/Pic Unless otherwise specified, MB/Pic | Nominated amount adjusted for | Where chloropicrin or
Formulation: 67:33 (or similar) was used as the use with MB/Pic 67:33 (or chloropicrin-containing
Weeds/nutgrass standard effective formulation for similar). mixtures are not registered
control control of resistant (tolerant)

weeds, as a transitional strategy to

replace MB/Pic 98:2.
5. Strip vs. Fumigation with MB and mixtures | Where rates were shown in Where strip treatment
Broadacre to be carried out under strip broadacre hectares, the CUN was not feasible e.g.

was adjusted to the MB rate
relative to strip treatment (i.e.
treated area). If not specified,
the area under strip treatment
was considered to represent 67%
of the total area.

some protected
cultivation, emission
regulations on MB, or
open field production
of high health
propagative material

Table 4.3. Maximum dosage rates for preplant soil use of MB by sector used in the
2008 round (standard presumptions).

Maximum MB Dosage Rate (g/m?) in MB/Pic mixtures considered

Film Type effective for:
Strawberries and Nurseries* Orchard Replant | Ornamentals
Vegetables
Barrier films - 12.5 15 15 15
Pathogens
Barrier films - 15.0 17.5 17.5 17.5
Nutsedge
No Barrier films 20 20 20 20
— Pathogens
No Barrier films - | 26 26 26 26
Nut sedge

* Maximum rate unless certification specifies otherwise
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4.5.  Adjustments for standard dosage rates using MB/Pic formulations

One key transitional strategy to reduce MB dosage has been the adoption of MB/Pic
formulations with lower concentrations of methyl bromide (e.g. MB/Pic 50:50 or less).
These formulations are considered to be equally as effective in controlling soilborne
pathogens as formulations containing higher quantities of methyl bromide (e.g. 98:2,
67:33) (e. g. Porter et al., 1997; Melgarejo et al., 2001; Lopez-Aranda et al., 2003;
Santos et al., 2007; Hamill et al., 2004; Carey and Godbehere, 2004; Gilreath and
Santos, 2005¢; Hanson et al., 2006). Where such formulations are registered or
otherwise permitted, non Article 5 countries have widely adopted formulations
containing high proportions of Pic in mixtures with MB to meet Montreal Protocol
restrictions Their use can be achieved with similar application machinery which allows
co-injection of methyl bromide and chloropicrin or by use of premixed formulations.
Consistent performance has been demonstrated with both barrier and non barrier films.
Parties are urged to consider even lower dosage rates of MB by modifying MB/Pic
mixtures used and adoption of barrier films where regulations permit as the basis for
future CUNs. This includes rates as low as 75 kg/ha (75 g/m?) in 250 kg/ha of 30:70 or
33:67 mixtures or 100 kg/ha (10 g/m?) of MB in 250 kg/ha of 50:50 MB/Pic mixtures in
conjunction with barrier films as these have shown similar effectiveness of higher rates
of MB in 67:33 MB /Pic and much higher rates of 335 to 800 kg/ha of MB 98% with
standard polyethylene.

Table 4.4. Actual dosage rates applied during preplant fumigation when different
rates and formulations of methyl bromide/chloropicrin mixtures are applied with and
without barrier films. Rates of application reflect standard commercial applications
rates.

Commercial MB/Pic formulation (dose of MB in g/m?)

application

rates of

formulation 98:2 67:33 50:50 30:70
A. With Standard Polyethylene Films

400 39.2 26.8 20.0 12.0
350 34.3 235 17.5 10.5
300 29.4 20.1 15.0 9.0
B. With Low Permeability Barrier Films (LPBF)

250 24.5 16.8 12.5 7.5
200 19.6 134 10.0* 6.0
175 17.2 11.8 8.8 5.3

* Note: Trials from 1996 to 2007 (Annex I11) show that a dosage of 10g/m” (e.g. MB/Pic 50:50 at
200kg/ha with LP Barrier Films) is technically feasible for many situations and equivalent to the
standard dosage of >20g/m? using standard films

24 October 2008 TEAP Report on 2008 CUNSs: Final Report




4.6.  Use/Emission reduction technologies - Low permeability barrier films and
dosage reduction

Decision IX/6 states in part that critical uses should be permitted only if ‘all technically
and economically feasible steps have been taken to minimise the critical use and any
associated emission of methyl bromide’. Decision Ex.II/1 also mentions emission
minimization techniques, requesting Parties “...to ensure, wherever methyl bromide is
authorized for critical-use exemptions, the use of emission minimization techniques
such as virtually impermeable films, barrier film technologies, deep shank injection
and/or other techniques that promote environmental protection, whenever technically
and economically feasible.”

As in past rounds, MBTOC assessed CUNs where possible for reductions in MB
application rates and deployment of MB emission reduction technologies, such as use
of LPBF, including VIF, or other appropriate sealing and emission control techniques
including deep injection of MB, use of formulations with a lower proportion of MB
and/ or reduced frequency of application.

The use of low permeability barrier films (i.e. VIF) or other techniques ensuring at least
the same level of environmental protection is compulsory in the 27 member countries of
the European Union (EC Regulation 2037/2000). In other regions, LPBF films are
considered technically feasible and large adoption has occurred, e.g. Israel and SE
USA. In Florida the reported use of barrier films in vegetable crops has expanded to
over 50,000 acres in 07/08 (Allen, pers. comm., 2008). An exception to the use of
barrier films is the State of California in the USA where a regulation currently prevents
use of VIF with MB (California Code of Regulations Title 3 Section 6450(e)), but not
with the alternatives. This regulation has been set over concerns of possible worker
exposure to MB when the film is removed or when seedlings are planted due to altered
flux rates of MB.

4.7.  Use of disposable canisters of MB

One non Article 5 Party is still using small disposable canisters (i.e. 500 to 750g
canisters) for application of MB for preplant soil use under plastic films under strict
worker health guidelines. Canister applications have been eliminated for soil use in all
other non Article 5 countries as this application is considered to be less efficient for the
control of soilborne pathogens than other methods. This treatment is considered to be
more dangerous to workers than injection methods, because trained contractors are not
generally involved in its application. This practice is not considered as effective for
pathogen control as use of MB/Pic mixtures and also can lead to high emissions of
methyl bromide as the MB gas is released immediately beneath the plastic sheets.
According to the Party, canisters are used because they provide small-scale farmers
with an easy application method and the ability to apply targeted amounts of MB to
small areas where injection machinery may be difficult to use. In this case, farmers are
reported to use strict controls.
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4.8. Metaanalysis update

In response to Decision XVI/5, which provided financial support to MBTOC for expert
assistance with the assessment of the critical-use nominations, a statistical analysis or
metaanalysis study was conducted to analyse methyl bromide alternatives for pre-plant
fumigation (Porter et al, 2006).

This report provides the Parties with a technical overview of results from published
research from 1995 till 2005. It provided the statistical best estimate of the relative
effectiveness of the major chemical alternatives to methyl bromide as determined by
analysis of information across a large number of studies in different regions and under
different pathogen pressures. Effectiveness was assessed by comparing relative yield of
the alternative to the respective methyl bromide/chloropicrin (MB/Pic) treatment. The
study took account of both registered and unregistered products and concentrated on
two major crops, strawberry fruit and tomatoes. Interpretation of the use of alternatives
for other crops such as peppers, melons and other cucurbits, and eggplants can be made
with much of the information, particularly in the case of tomatoes where the target
pathogens and weeds were relevant to the outcomes for these other crops. The
metaanalysis also includes a detailed assessment of the effect of alternatives for
nutsedge under different inoculum level (or pest pressure) and the influence of low
permeability barrier films across a range of regions and crops.

Analyses from strawberry fruit trials showed that a large number of alternatives used
alone or in various combinations had mean estimated yields which were within 5% of
the estimated yield of the standard MB treatment (MB/Pic 67:33). Of these, a number
of alternatives and MB/Pic formulations (50:50, 30:70) led to results that were similar
to MB/Pic 67:33. These included PicEC (chloropicrin, Emulsifiable Concentrate),
TC35EC (Telone C35 or 1,3-dichloropropene/chloropicrin), TC35 and TC35ECMNa
(TC35 EC combined with metham sodium) and IM/Pic formulations
(iodomethane/chloropicrin), which are undergoing registration in several countries.

Analyses from tomato trials showed that a range of alternative treatments used alone or
in various combinations had mean estimated yields which were within 5% of the
estimated yield of the standard methyl bromide treatment (MB/Pic 67:33). While some
of these treatments contained pebulate, a herbicide which is not commercially available
anymore, most treatments did not contain this particular product. Several treatments,
PicMNa (chloropicrin combined with metham sodium), 1,3D/Pic in combination with a
range of herbicides and MI60 (iodomethane/chloropicrin), provided results similar to
MB/Pic 67:33.

Decision XIX/9 required MBTOC to report to the 28" OEWG an explanation of "’how
its uses the metaanalysis in its work and to disclose to the Parties a written explanation
of any significant changes or deviations it intends to make to that methodology before it
undertakes any such change or deviation™.

In response, MBTOC has included a response in the interim report for 2008 and the
following information for this final report. MBTOC uses the metaanalysis report as a
guide to the relative effectiveness of many alternatives, together with many others
obtained from scientific journals, conference proceedings, published reports and others,
to substantiate and support its recommendations. No change to this approach has been
made in this round.

26 October 2008 TEAP Report on 2008 CUNSs: Final Report



In response to specific requests from the USA in 2006 and 2007, MBTOC supplied
further information to support the report, including clarification of the process used in
the metaanalysis and the international biometrical standards used and a full set of
information detailing which alternatives had been used and from what studies. In 2008,
after further requests were made during the 28"™ OEWG, a teleconference was organised
on 8 August 2008 with the biometricians conducting the metaanalysis, MBTOC
members and USA delegates to clarify questions on statistical methods used and
conclusions of the study. Details of this teleconference were provided to MBTOC
members and TEAP co-chairs for information. Further discussions and requests were
made by the USA during the bilateral meeting held in Alassio in September 2008.
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Table 4.5. Final evaluations of CUNSs for preplant soil use submitted in 2008 for 2009 or 2010

Country

Industry Quantity Quantity Quantity Quantity Quantity Quantity MBTOC Quantity MBTOC
approved approved for approved approved approved nominated recommend | nominated recommend-
for 2005 2006 (16MOP | for 2007 for 2008 for 2009 for 2009 -ation for for 2010 ation for
(1ExMOP +2EXMOP+ (MOP17+ (MOP18+ (MOP19) (additional 2009 (new) 2010 (new)
and 16MOP | 17MOP) MOP18) MOP19) or new) (additional
or new)

Australia

Strawberry 35.750 37.500 35.750 35.750 29.790 None - 29.790 29.790
runners

MBTOC comments 2008: MBTOC recommends 29.790 tonnes for this use in 2010. The key pests affecting strawberry runner production are fungi
(Phytophthora, Pythium, Rhizoctonia, Verticillium) and weeds (S. arvensis, Agrostis tenuis, Raphanus spp, Poa annua, Cyperus spp). The CUN states that
MB/Pic 50:50 at a MB dose of 25 g/m2 is required to meet certification standards. The Parties request exceeds MBTOC's standard presumption of 20 g/m2 but
this rate is not currently registered. The Party is conducting field scale testing to confirm earlier small scale plot trials which demonstrated no reduction in
efficacy at a MB rate of 12.5 g/mz. If successful, adoption could occur in 2010. The Party states that the most promising alternative, iodomethane/chloropicrin
has been demonstrated in small scale trials to compare with the efficacy to MB/Pic. Commercial scale-up trials are in progress and could lead to registration in
2009/2010. MBTOC encourages the Party to (1) expedite the registration and use of the MB/Pic 50:50 formulation with a MB rate of 12.5 g/m2 with barrier films
and (2) to expedite the registration of the iodomethane/Pic (MI/Pic), and (3) to continue the pilot testing of soilless production of the foundation generation of
runners with commercial adoption possible in 2011.

MBTOC comments on economics 2008: The nomination was not based on economic arguments. Economic statements provided in CUN. CUN
states that the Victoria Strawberry Industry Certification Authority is developing a two-year research program to investigate the feasibility of moving to soilless
production of foundation generation runners, but notes that, while this may be feasible for the tens of thousands of runners for the foundation generation, it will
not be feasible for the scaled up production of millions of certified runners required for the industry as a whole. Research on alternatives in this latter respect is
continuing. No economic arguments or data are provided.

Canada

Strawberry 6.840 6.840 7.995 7.462 7.462 None - 7.462 7.462
runners
(PEI)

MBTOC comments 2008: MBTOC recommends a CUE of 7.462 tonnes for 2010. The nomination states that MB/Pic 67:33 at a dose of 500 kg/ha (50 g/mz)
is required to meet the certification standards for strawberry runners, which exceeds MBTOC's standard presumption of 200 kg/ha (20 g/mz); however the
lower rate is not currently registered. PMRA requires data that demonstrates that the reduced rate is efficacious with LPBF before registering the lower rate.
MBTOC notes that no progress has been made in more than three years on testing with LPBF and expects that future nominations will show reports of trials in
order to satisfy the criteria of Decision IX/6. The Party has attempted to replace MB with 1,3-D, but 1,3-D was banned in January 2003 due to groundwater
contamination. The permit for Chloropicrin 100 is still pending approval at PEI, even though Canada registered Pic in 2007. No studies on other potential
alternative fumigants, such as Pic, DMDS, MI/Pic have taken place . MBTOC expects that future nominations will also demonstrate significant progress with
key alternatives. MBTOC encourages the Party (1) to finalize the permits necessary for use of chloropicrin and dazomet, (2) implement the use of LPBF which
are currently used worldwide and (3) in the absence of an effective alternative becoming available, conduct the necessary trials to support a lower application
rate of MB to conform with MBTOC's standard presumption, (4) provide assessment on the suitability of soilless cultures for at least part of the production
cycle.

MBTOC comments on economics 2008: No economic arguments or data provided
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Country

Industry

Quantity
approved
for 2005
(1ExMOP
and 16MOP

Quantity
approved for
2006 (16MOP
+2EXMOP+
17MOP)

Quantity
approved
for 2007
(MOP17+
MOP18)

Quantity
approved
for 2008
(MOP18+
MOP19)

Quantity
approved
for 2009

(MOP19)

Quantity
nominated
for 2009
(additional
or new)

MBTOC
recommend
-ation for
2009
(additional
or new)

Quantity
nominated
for 2010
(new)

MBTOC
recommend-
ation for
2010 (new)

Israel

Broomrape

None

None

250.000

250.000

None

250.000

125.000

MBTOC comments 2008: MBTOC recommends 125 tonnes for 2009, which represents 50% of the requested amount . The Party has informed MBTOC, that
the project for 2010 has been reduced by 50% (from 1000 ha to 500 ha). The Party reports that results of field trials with 1,3-D in sequence with metham
sodium are promising and that registration is expected in 2009. If 1,3-D is registered, MBTOC anticipates that there will be uptake of this alternative and
appropriate reduction in the use of MB. The nomination is eradication of broomrape and land rehabilitation of 500 ha in the Golan Heights. The recommended
CUE is based on a dose of 250 kg/ha (25 g/mz) of MB:Pic 98:2 using LPBF. MB will be used only once in this region and the treatment is expected to bring the
weed population below the disease threshold allowing for adoption of other alternatives. The Party has identified some alternatives for controlling low
infestations of Orobanche (e.g. solarization) but they are considered not adequate for controlling severe infestations of O. aegyptiaca. In 2007, five field trials
were carried out with sulfosulfuron, imazapic, and imazomox. MBTOC acknowledges that a registration for chloropicrin is being considered in Israel and that
this would possibly allow for lower dosages of MB to be used for Orobanche in the absence of other effective alternatives.

MBTOC comments on economics 2008: The nomination was not based on economic arguments. Economic statements provided in CUN: CUN argues
that broomrape infestation is being aggravated by the phase out of MB, as all crop-specific registered MB alternatives have a narrower range of activity and
lower crop-specific efficacy than MB. This is also true for agrotechnical means and long-term fallow cropping which in practice and in economic terms do not
cope with the long-term vitality of broomrape seeds and their gradual germination mechanism. CUN also states that biological control of broomrape with either
the aid of a parasitic fly or with Fusaria do not provide economic answers for the problem. No economic data are provided.

Israel

Cut flowers- 303.000 240.000 220.185 114.450 None 113.821 85 .431

bulbs-
protected

MBTOC comments 2008: MBTOC recommends a reduced amount of 85.431 tonnes for this use in 2009.The nomination is for a variety of cut flowers
produced under cover, which are mainly affected by weeds (Cyperus in particular), nematodes (root-knot but also ectoparasites such as Longidorus) and fungi.
MBTOC does not consider MB essential for the control of ectoparasitic nematodes. MBTOC does not recommend the use of 1.64 t for fumigating substrates
used in rose production as alternatives such as steam are efficient for this use. Overall, there is very little change from nominations submitted in previous
years, particularly in 2007. Phase-out efforts are still based on transitional measures - LPBF barrier films with reduced rates. In spite of this, registration of
certain alternatives, such as metham sodium and 1,3-D, has now expanded to include additional flower types. More expansion of registration is expected this
year. Substrate production protocols are now available for many of the flowers presently treated with MB (Bar-Yosef et al, 2001; Gullino et al, 2003; Savvas
and Passan, 2002; Urrestarazu, 2004; Urrestarazu, 2005). The recommended amount is based on a 25% transition rate applied for adoption of chemical
alternatives in those species where the nomination states these are now registered. In keeping with the 2007 recommendation a further 25% transition rate has
been applied to those flowers where substrate production is possible (lilium, calla lilies, gerberas and carnations outside the Ghaza area). Additionally, MBTOC
has adjusted MB dosages used for carnations grown in Ghaza (from the requested 50 g/m2 to the standard presumption of 35 g/mz). MBTOC is aware that
carnation cultivars resistant to fusarium wilt are available, commercially used and accepted by international markets (Gullino and Garibaldi, 2007)).

MBTOC comments on economics 2008: CUN argues that nutsedge causes heavy economic losses not only under outdoor conditions but in greenhouses as
well, despite the fact that shade reduces its activity. No economic data are provided.
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Country

Industry

Quantity
approved
for 2005
(1ExMOP
and 16MOP

Quantity
approved for
2006 (16MOP
+2EXMOP+
17MOP)

Quantity
approved
for 2007
(MOP17+
MOP18)

Quantity
approved
for 2008
(MOP18+
MOP19)

Quantity
approved
for 2009

(MOP19)

Quantity
nominated
for 2009
(additional
or new)

MBTOC
recommend
-ation for
2009
(additional
or new)

Quantity
nominated
for 2010
(new)

MBTOC
recommend-
ation for
2010 (new)

Israel

Cut flowers-

77.000

67.000

74.540

44.750

None

42.777

34.698

open field

MBTOC comments 2008: MBTOC recommends a reduced amount of 34.698 tonnes for this use in 2009. Overall, there is very little change from nominations
submitted in previous years, particularly in 2007. Phase-out efforts are still based on transitional measures - barrier films with reduced rates of fumigants. The
nomination is for open field production of cut flowers, which are mainly affected by weeds (Cyperus spp in particular) and nematodes (root-knot but also
ectoparasites such as Longidorus) and fungi. MBTOC does not consider MB necessary for controlling ectoparasitic nematodes. Lack of registration of key
alternatives on flowers such as 1,3-D+Pic, dazomet and metham sodium, continue to be the major constraints affecting substitution of MB at this time. MB
formulations with higher chloropicrin content are also not registered. In spite of this, registration of metham sodium and 1,3-D has expanded and now includes
additional flower types. More expansion of registration is expected this year. In keeping with the 2007 recommendation, a 25% transition rate has been applied
to the nominated amount to allow for adoption of alternatives, including chemicals and solarization, which is being adopted successfully. The reduction has not
been applied to the 10.462 t requested for nurseries of geophytes where high health plant material needs to be produced, although no certification issues are
involved.

MBTOC comments on economics 2008: CUN states that nutsedge is a major problem of the flower industry on outdoor crops and on geophytes, specifically.
It causes heavy economic losses under outdoor conditions. CUN also argues that MB substitution and phase out brought about the appearance of new and
minor pests e.g. the free-living nematode Longidorus spp. became a major economic problem of Aster, Solidago and Lilly. No economic data are provided.

Israel

Melon - 125.650 99.400 105.000 87.500 None 87.500 87.500
protected

and field

MBTOC comments 2008: MBTOC recommends 87.5 tonnes for this use in 2009. Monosporascus cannonballus is the key pathogen in the Arava Valley. The
requested amount at a rate of 250 kg/ha (25 g/mz) of 98:2 MB under barrier films (LDPF) complies with MBTOC's standard presumptions. However, MBTOC
notes that 70:30 MB/PIC mixtures are registered for strawberry, potatoes, cucumber, eggplant, peppers, tomatoes, gerbera, gladiola, roses, and avocado, but
not for melon. MBTOC understands that formulations with more chloropicrin (M