2003 NOMINATION FOR A CRITICAL USE EXEMPTION
FOR PEPPERS
FROM THE UNITED STATESOF AMERICA

1. Introduction

In consultation with the co-chair of the Methyl Bromide Technica Options Committee (MBTOC), the
United States (U.S.) has organized this verson of its Criticd Use Exemption Nomination in amanner that
would enable a halidtic review of rdevant information by each individua sector team reviewing the
nomination for a specific crop or use. As a consequence, this nomination for pepper, like the nomination
for dl other cropsincluded in the U.S. request, includes generd background information that the United
States believesis criticd to enabling review of our nomination in a manner that meets the requirements of
the Parties critical use decisions. With that understanding, the fully integrated U.S. nomination for pepper
follows.

2. Background

In 1997, the Parties to the Montreal Protocol adjusted Article 2H of the Protocol, and agreed to accelerate
the reduction in the controlled production and consumption of methyl bromide. This adjusment included a
provison caling for a phaseout of methyl bromide by the year 2005 “ save to the extent that the Parties
decide to permit the level of production or consumption that is necessary to satisfy uses agreed by them to
be criticd uses” At the same time, the Parties adopted decision IX/6, the critical use exemption decision,
which laid out the terms under which critical use exemptions under Article 2H would be granted.

3. Criteriafor Critical Uses Under the Montreal Protocol

In crafting Decision IX/6 outlining the criteriafor acritica use exemption, the Parties recognized the
ggnificant differences between methyl bromide uses and uses of other ozone-depleting chemicas previoudy
given scrutiny under the Protocol’ s distinct and separate Essentid Use exemption process. The United
Saesbdievesthat it is vitaly important for the MBTOC to take into account the significant differences
between the critical use exemption and the essentid use exemption in the review of al methyl bromide
critical use nominations.

During the debeate leading up to the adoption of the critica use exemption Decision IX/6, an underlying
theme voiced by many countries was that the Parties wanted to phase out methyl bromide, and not
agriculture. Thistheme was given life in various provisons of the critica use exemption, and in the
differencesin gpproach taken between the critica use exemption and the essential use exemption. Those
differences are outlined below.
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The Protocol’ s negotiated criteria for the critical use exemption for methyl bromide are
much different from the criteria negotiated for “ essential uses’ for other chemicals.

Under the Essentid Use provisions, in order to even be considered for an exemption, it was necessary for
each proposed use to be “critical for hedlth, safety or the functioning of society.” This high threshold differs
sgnificantly from the criteria established for the methyl bromide Critica Use exemption.  Indeed, for methyl
bromide, the Parties I ft it solely to the nominating governments to find that the aosence of methyl bromide
would create a significant market disruption.

For the U.S. nomination for peppers, following detailed technical and economic review, the U.S. has
determined that some use of methyl bromide in pepper production is critical to ensuring thet there isno
ggnificant market disruption. The detailed analyss of technica and economic viahility of the dternatives
listed by MBTOC for use in growing peppersis discussed later in this nomination, and is the basis for the
U.S. estimate of the amount of methyl bromide needed within this sector.

In the case of methyl bromide, the Parties recognized many agricultural fumigants were
inherently toxic, and therefore there was a strong desire not to replace one environmentally
problematic chemical with another even more damaging.

The critica use exemption language explicitly requires that an dternative should not only be technicadly and
economically feasible, it must dso be acceptable from the standpoint of heelth and environment. Thisis
particularly important given the fact that most chemicd dternatives to methyl bromide are toxic and pose
some risk to human hedlth or the environment; in some cases, achemica aternative may pose risks even
greater than methyl bromide.

In the case of methyl bromide, the Parties recognized that evaluating, commercializing and
securing national approval of alternatives and substitutesis a lengthy process.

In fact, even after an dternative istested and found to work against some pests in a controlled setting,
adequate testing in large-scale commercid operations in the many regions of the U.S. where a particular
crop is grown can take many cropping seasons before the viability of the dternative can be adequatdy
demondirated. In addition, the process of securing national and sub-nationa approval of the use of
dternatives requires extendve anadyss of environmenta consegquences and risk to human hedth. The
average time for the nationd review of scientific information in support of anew pesticide, Sarting from the
date of submission to regidration, is goproximately 38 months. In most cases, the company submitting the
information has spent gpproximately 7-10 years developing the toxicity data and other environmental data
necessary to support the registration request.

The Parties to the Protocol recognized that unlike other chemicals controlled under the

Montreal Protocol, the use of methyl bromide and available alter natives could be site
specific and must take into account the particular needs of the user.
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The Essentid Use exemption largely assumed that an dternative used in one place could, if gpproved by the
government, be used everywhere. Parties clearly understood that this was not the case with methyl
bromide because of the large number of variablesinvolved, such as crop type, soil types, pest pressure and
locd dimate. That iswhy the methyl bromide Critical Use exemption cdls for an examingtion of the
feaghility of the dternative from the standpoint of the user, and in the context of the specific
circumstances of the nomination, including use and geographic location. In order to effectively
implement thislagt, very important provison, we believeit is critica for MBTOC reviewers to understand
the unique nature of U.S. agriculture, aswell as U.S. efforts to minimize the use of methyl bromide, to
research aternatives, and to register aternatives for methyl bromide.

4. U.S. Consderation/Preparation of the Critical Use Exemption for Pepper

Work on the U.S. critical use exemption process began in early 2001. At that time, the U.S. Environmental
Protection Agency (U.S. EPA) initiated open mestings with stakeholders both to inform them of the
Protocol requirements, and to understand the issues being faced in researching dternatives to methyl
bromide. During those meetings, which were attended by State and association officias representing
literally thousands of methyl bromide users, the provisions of the critical use exemption Decison 1X/6 were
reviewed in detail, and questions were taken. The feedback from these initid meetings led to efforts by the
U.S. to have the Protocol Parties establish international norms for the details to be in submissions and to
facilitate tandardization for afair and adequate review. These efforts culminated in decision X111/11 which
cdlsfor specific information to be presented in the nomination.

Upon return from the Sri Lanka mesting of the Parties, the U.S. took athree track gpproach to the critical
use process. Firgt, we worked to develop anational application form that would ensure that we had the
information necessary to answer al of the questions posed in decison XI11/11. At the sametime, we
initiated sector specific meetings. Thisincluded meetings with representatives of pepper growers across the
U.S. to discuss their specific issues, and to enable them to understand the newly detailed requirements of
the critical use gpplication. These sector meetings alowed us to fine tune the gpplication so we could
submit the required information to the MBTOC in a meaningful fashion.

Hndly, and concurrent with our preparation phase, we devel oped a plan to ensure arobust and timely
review of any and dl critica use gpplications we might receive. Thisinvolved the assembly of more than 45
PhDs and other qualified reviewers with expertise in both biologica and economic issues. These experts
were divided into interdisciplinary teams to enable primary and secondary reviewers for each
application/crop. As a consequence, each nomination received by the U.S. was reviewed by two separate
teams. In addition, the review of these interdisciplinary teams was put to a broader review of expertson al
other sector teams to enable athird look at the information, and to ensure consistency in review between
teams. The result was a thorough evaluation of the merits of each request. A substantia portion of
requests did not meet the criteria of decison 1X/6, and a strong case for those that did meet the criteria has
been included.
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Following our technicd review, discussions were held with senior risk management personnd of the U.S.
government to go over the recommendations and put together a draft package for submission to the parties.
As aconsequence of dl of thiswork, it is safe to say that each of the sector specific nominations being
submitted is the work of well over 150 experts both in and outside of the U.S. government.

5. Overview of Agricultural Production

5a. U.S. Agriculture

The United States is fortunate to have alarge land expanse, productive soils and a variety of favorable
agricultura climates. These factors contribute to and enable the U.S. to be a uniqudy large and productive
agricultural producer. Indeed, the size and scope of farming in the U.S. is different than in most countries.
Soecificdly, in 2001, U.S. farm land totaled 381 million hectares, aland arealarger than the size of many
entire countries. Of this, approximately 140 million hectares were devoted to cropland, with the rest
devoted to pasture, forest, and other specid uses. There were 2.16 million farms, with average farm size
across dl farms of 176 hectares (approximately 10 times larger than average farm size in the European
Union). The availahility of land and the fact that so many U.S. regions are conducive to outdoor cultivation
of fruits and vegetables, has had an important influence on the way agriculture has developed. Specificaly,
these factors have meant that greenhouse production has generdly proven to be very codly (in rlaive
terms) and has as a consequence, been limited.

Other factors aso affected the generd development of farming inthe U.S. While land for farming iswiddly
available, labor is generdly more expensive and less plentiful. Asaresult, the U.S. has developed a system
of highly mechanized farming practices that are highly reliant on pesticides such as methyl bromide and other
non-labor inputs. The extent of mechanization and reliance on non-labor inputs can be best demongtrated
by noting the very low levels of labor inputs on U.S. farms. in 2001, only 2.05 million workers operated
the 2.16 million U.S. farms, with help from less than 1 million hired workers.

Fndly, the above factors have contributed to a harvest of commodities that has enabled the U.S. to meet
not only its needs, but aso the needs of many other countries. The U.S. produced 88.3 million metric
tonnes of fruits and vegetablesin 2001, up 10 percent from 1990. At the sametime, the land planted in
fruits and vegetables has remained stable, and individua farm size has increased as the number of farms has
fdlen. Thereated yield increases per land area are dmost exclusively related to non-labor inputs, like the
adoption of new varieties, and the gpplication of new production practices, including plastic mulches, row
covers, high-dendty planting, more effective pesticide sprays, and drip irrigation, as well asincreased water
irrigation practices.  Optimization of yields through these and other scientific and mechanized practices
make U.S. agriculturd output very sengitive to changesin inputs. Therefore, as evidenced by the U.S.
nomination for critical uses of methyl bromide, the phaseout of methyl bromide can have a very sgnificant
impact on both the technica and economic viability of production of certain cropsin certain aress.

5b. Pepper Production
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U.S. pepper production exemplifies many of the characteristics of U.S. agriculture noted above. Peppers
are a long-season commodity grown in most of the mgjor vegetable growing areas of the U.S,, with
production concentrated in Cdiforniaand Horida. As a consegquence, this nomination covers methyl
bromide use in avariety of areas with differing soil and climactic characterigtics. Peppersin both regions
are mostly grown using multiple row trangplants placed in polyethylene plastic-mulch raised beds.
Trangplants are typicaly planted from August through March—planted in January and February in the
Soring, and in September during the fall—athough in some areas they are present in the field through the
year. Plantsareinthefidd for 2.5 to 5 months, depending on the season of the year. Pepper crops are
sometimes double-cropped with a cucurbit crop after harvest (e.g., cucumber, squash, watermelon).
Specidty peppers (e.g., chili peppers, pimentos, jalapefio peppers) are usualy grown on asmall percentage
of theland as a second crop in fields that produced tomatoes as the primary crop.

Peppers are grown primarily in two states on opposite sdes of the U.S,, Florida and Cdlifornia, with
sgnificant additiona pepper production in severa other Eagtern states including North Carolina, Georgia,
and New Jersey. Californiaand FHoridaaccount for approximately 38 percent and 27 percent of the U.S.
commercid pepper area, respectively, and together account for approximately 78 percent of the value of
U.S. commercid pepper production. The availability of land and the fact that these U.S. regions are
conducive to outdoor cultivation of fruits and vegetables has had an important influence on the way
agriculture has developed. Specifically, these factors have meant that greenhouse production is generdly
not competitive in cost, and has as a consequence, been limited.

Indl production areas, peppers are generdly produced using mechanized, scientific practices that involve
deep injection of methyl bromide. In Cdifornia, methyl bromide is used in certain areas to control afunga
disease, Phytophthora capsici, for which effective aternatives are not available.  On the East Coes,
methyl bromide is used primarily to control a pervasive weed, nutsedge, for which there are no effective
dternatives. Edtimates of the impact of the loss of methyl bromide in vegetable production suggest that
without methyl bromide, a sgnificant proportion of pepper production will no longer be economicaly
feasble. Results from ongoing research evaluating aternatives to methyl bromide lead to the conclusion that
methyl bromide cannot be replaced with asingle chemica or culturd tactic.

6. Resultsof Review - Determined Need for Methyl Bromidein the Production of Peppers

6a. Target Pests Controlled with M ethyl Bromide

In growing pepper, weeds - especialy nutsedge - are the most serious concern precipitating methyl
bromide use in both transplant beds and in thefied. The critica use exemption nomination is primarily
based on the lack of reliable aternatives to control nutsedge species.  Nutsedge species grow even under
adverse growing conditions and resst traditiona and modern methods of weed control and are endemic to
large tracts of pepper producing areain the Southeast region of the U.S. Herbicides are gpplied to the row
middles between raised production beds to manage grass and broadleaf weeds - but there are no currently
registered herbicides to address sedge weed pests. Nematodes and fungal diseases (such as Phytophthora
blight) are a'so of concern and are commonly more of a problem than nutsedge on the West Coast of the
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U.S. These pests are expected to become serious problems for pepper production if methyl bromide were
not available for pre-plant fumigation.

Yellow & purple nutsedge: (Cyperus spp.) Yellow nutsedge (Cyperus esculentus L.) and purple
nutsedge Cyperus rotundus L.) are perennid species of the Cyperacea family that are widely recognized
for their detrimental economic impact on agriculture. Purple nutsedge is considered the world' s worst
weed due to its widespread distribution and the difficulties in controlling it (Holm et d., 1977). Purple
nutsedge is considered aweed in at least 92 countries and is reported infesting at least 52 different crops.
Yellow nutsedge is listed among the top fifteen worst weeds and is found throughout the continental U.S.
Purple nutsedge is primarily found in the Southern Coastd U.S. and aong the Pacific coast in Cdiforniaand
Oregon. A survey conducted in Georgia ranked the nutsedges as the most troublesome weeds in vegetable
crops (there are more 30 vegetable crops grown in Georgia) and among the top five most troublesome
weeds in corn, cotton, peanut, and soybean (Webster et al., 2001 b).

Nutsedge is propagated by tubers formed along underground rhizomes and corms. The parent tuber could
be a tuber or a corm from the previous generation. During tillage of the soil, the underground sems are
broken and new plants are established from ether sngle or chains of tubersor corms. A single plant is
capable of producing 1,200 new tubers within 25 weeks (Gilreath et a., 1999). Each tuber is capable of
sorouting severd times (Thullen et d., 1975). Tuber populations between 1,000 and 8,700 per/n? have
been reported for purple nutsedge (Gamini et d., 1987). Nutsedgeis very difficult to eradicate onceit is
established because of dormancy factors in the tubers and their ability to survive an array of adverse
conditions for long periods of time. Nutsedge species are strong competitors with most vegetable crops for
water and nutrients and can dramatically reduce crop yidds, even at low plant dengties, if not controlled
effectivey.

Purple and yelow nutsedge are serious problems in polyethylene film mulch vegetable production systems.
Most weeds are controlled by these films, but nutsedges are able to penetrate the plastic films and actively
compete with the vegetable crops, causing yield losses reported between 41 and 89 percent (Patterson,
1998).

There are very few herbicides that provide effective nutsedge control and none are registered for use on
pepper. The herbicides that are available for these crops are generaly older chemicals that are marginaly
effective againg the spectrum of weeds that are problematic for solanaceous crops. Among the areas
covered by this nomination for continued methyl bromide in peppers, 30 to 40 percent of East Coast
pepper production areas are moderately to heavily infested with nutsedge.

Root-knot nematode (Meloidogyne spp.) Root damage caused by these nematodes |eads to reduced
rooting systems, which in turn lead to reduced water and nutrient uptake. The gal formation induced by the
nematodes at their root feeding sites results in symptoms like stunting, wilting, and chloros's, and rendersthe
plant more susceptible to secondary infections. Preplant control of nematodes is important because once
root damage is done and symptoms are evident, it is very difficult to avoid significant yield losses.
Nematodes are found in al pepper producing regionsin the U.S.
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Fungal diseases. Phytophthorablight, caused by Phytophthora capsici, causes seed rot and seedling
blight in many solanaceous crops including eggplants, pepper, and tomato. Phytophthora blight is one of
the most destructive diseases and there are few control measures. Resistance to metaaxyl has been
documented for Phytophthora species. Southern stem blight, caused by Sclerotium rolfsii, isaso avery
common and destructive disease affecting pepper and other solanaceous crops. In Cdifornia s pepper
producing areas, Phytophthora blight is the mgor problem controlled with methyl bromide, and this disease
is endemic in about 10 percent of Cdifornia s pepper production area.

6b. Overview of Technical and Economic Assessment of Alter natives

Pepper growers rdy on fumigation with methyl bromide/chlorapicrin within the full-bed, plastic mulch
production system to control soil borne diseases and pests. On the East Coast, where most methy|
bromide is needed for pepper production, this system is designed to allow effective sedge control in pepper
production. In Cdifornia, this system is effective in controlling fungd diseases where other control are
ineffective. In both areas, methyl bromide is o effective in controlling nematodes, other weeds (in
addition to nutsedge), and other fungd pathogens (in addition to Phytophthora). There has been extensve
research on dternatives for solanaceous crops, and methyl bromide minimizing practices have been
incorporated into pepper production systems where possible. However, the effectiveness of chemica and
non-chemicd aternatives designed to fully replace methyl bromide must il be characterized as
preliminary. These dternatives have not been shown to be stand-alone replacements for methyl bromide,
and no combination has been shown to provide effective, economical pest control. Methyl bromideis
believed to be the only treatment currently available that consistently provides reliable control of nutsedge
gpecies and the disease complex affecting pepper production.

We begin our technical and economic assessment by presenting in-kind (chemica) dternatives, and then
describe the attributes of the not-in-kind dternatives.

6¢. Technical Feasbility of In-Kind (Chemical) Alternatives

Table 1. In-Kind Methyl Bromide Alter natives | dentified by MBTOC for Pepper.

Technically | Economically
Methyl Bromide Alter native Feasible Feasible
1,3-Dichloropropene (Telone) No No
1,3-Dichloropropene + Chloropicrin No No
Chloropicrin No No
Metam Sodium No No
M etam sodium combined with crop rotation No No

1, 3-Dichloropropene. Teloneis not atechnically feasible stland-alone dternative to methyl bromide for
the control of nutsedge and the disease complex that affects pepper production. Telone provides good
control of nematode populations, but poor control of diseases and weeds. In addition, 1,3-
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dichloropropeneis restricted in key pepper growing areas of the U.S. which have soils underlain by karst
topography and sandy (porous) sub-soils, geological features that could lead to ground-water
contamination. Approximately 40 percent of Florida’s pepper production land isin areas facing these soil
congraints. As aconsequence, 1,3-dichloropropeneis prohibited in key growing aress like Dade County,
Horida where about 1,300 hectares of peppers are grown each year. In Cdifornia, use of 1,3
dichloropropene is restricted by township caps and buffer zones. In areas where 1,3-dichloropropene use
isalowed, set back regtrictions (~ 100 meters from occupied structures; ~ 30 meters for emulsified
formulations gpplied via chemigation) may limit the proportion of the field that can be treated. The set back
restrictions are expected to limit 1,3-dichloropropene use in about 1 percent of Florida s pepper
production area.

There are dso highly restrictive persond protective equipment (PPE) requirements for 1,3-dichloropropene
goplication, which limit the ability of farmersto use the chemicd in tropica and subtropicd climates. For
example, PPE restrictions may require gpplicators to wear fully sealed suits, with respirators. Such suitsare
do not have refrigeration components, and under conditions of high heat and humidity, rapidly become
unbearable for atypical gpplicator.

Additiondly, a 3-week time interva before planting is recommended to avoid phytotoxic levels after 1,3
dichloropropene gpplication. Thisinterva can cause ddaysadjusmentsin production schedules that could
lead to missing specific market windows, thus reducing profits on pepper crops. For example, peppers
produced during the winter fetch a higher price than peppers produced during warmer months, and many
growers rely on this price premium to maintain profitability.

Broadcast gpplications and use of emulsfied formulations applied through micro-irrigation systems have
been invetigated in an effort to minimize the impacts of PPE and worker exposures. While rdated trids
continue in an effort to optimize results, results from prior trids using these application techniques indicate
increased variahility in the efficacy of the chemicd. Trids comparing broadcast applications with sandard
in-row applications indicated the need to increase the amount of chloropicrin to compensate for the
potential decrease in efficacy of 1,3-dichloropropene applied via broadcast. Applications via micro-
irrigation systems have yielded mixed results, probably due to poor laterd digtribution of the chemica in the
soil. Yield losses for peppers from broadcast methods are expected to be 6 to7 percent greater than losses
from more precision methods (compared to methyl bromide), based on reported results from tomato.

1, 3-Dichloropropene + Chloropicrin. The 1,3-dichloropropene and chloropicrin combination is not
technically feasble in cases with high/moderate nutsedge pressure because it needs to be coupled with an
herbicide to provide season long control. It does however provide control of nematodes and diseases. Al
congraints described above for 1-3-dichloropropene aso apply to this pesticide combination, including soil
limitations, township caps, and worker exposure safeguards (PPE).

A bell pepper-squash rotation field study early in the growing season with chisdl injected applications of

1,3-dichloropropene + chloropicrin (Webster et d., 2001a) had yield losses that ranged from O to 40
percent compared to methyl bromide. However, by the end of the season, only methyl bromide treatments
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effectively controlled nutsedge. Interviews with growers indicated pepper yield losses of between 10 to 20
percent; and increases of nutsedge and nightshade populations of approximately 30 percent with Telone C-
35 treatments compared to methyl bromide (grower estimates were not verified with field data).

The 1,3-dichloropropene + chloropicrin combination has shown activity suppressing weeds, but control of
nutsedge has not been as consstent or as effective as methyl bromide in pepper production.

Tridls comparing broadcast applications with standard in-row gpplications indicated the need to increase
the amount of chloropicrin to compensate for the potentid decrease in efficacy of 1,3-dichloropropene
gpplied via broadcast. Applications viamicro-irrigation systems have yielded mixed results, probably due
to poor laterd ditribution of the chemicd in the soil. Yield losses for peppers from broadcast methods are
expected to be 6 to7 percent greater than losses from more precision methods (compared to methyl
bromide), based on reported results from tomato. Based on the results experienced in the tomato trials,
we ve assumed smilar results for peppers. Yield increases of up to 2 percent were reported compared to
methyl bromide when there was a second application of chloropicrin at the time of bed shaping following a
Telone C-35 broadcast application.

Chloropicrin. Chloropicrin doneis not technically feesble because it is not sufficiently efficacious againgt
nematodes and weeds. Chloropicrin provides effective control of soilborne pathogens/diseases but is less
effective against nematodes and weeds. Mogt of the research dataare for 1, 3-D + chloropicrin, and as
previoudy noted, control of nutsedge and nematodes has not been reliable or effective.

Airborne concentrations of chloropicrin must be monitored. Airborne chloropicrin levels of 0.1 ppm
require the use of air-purifying respirators and levels exceeding 4 ppm require the use of air-supplying
respirators. Furthermore, emission of chloropicrin from agricultura fields into urban areas has been a
concern due to lachrymating effects. Increased use of chloropicrin will trigger the need to address these
issues.

Metam Sodium. Metam sodium is not atechnically feasible dternative because research data show
metam sodium aone provides limited and erratic performance at suppressing al mgjor solanaceous
pathogens and pests. Metam sodium degrades in the soil to form methylisothiocyanate, which has activity
againgt nematodes, fungi, insects, and weeds. Metam sodium has alower vapor pressure than methyl
bromide, and therefore cannot penetrate and diffuse throughout the soil as effectively as methyl bromide. In
addition, the effectiveness of metam sodium is very dependent on the organic matter and moisture content

of the soil. Studies to evauate best ddivery systems for metam sodium are being conducted. Some studies
have shown that soil injections and drenches are more effective than drip irrigation. Research trids show
that incorporation of metam sodium with a tractor-mounted tillovator provides good results but most
growers do not have this equipment.

A 3-week time interval before planting is recommended to avoid phytotoxic levels, causng

ddaysadjusmentsin production schedules that could lead to missing specific market windows, thus
reducing profit or actualy causing aloss for a grower.
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Data indicate that metam sodium is not an effective dternative to methyl bromide for nutsedge control.
Webgter et d. (2002 &), showed that commercia rates of metam sodium did not control nutsedge in bell
pepper fields, relative to the non-treated control by the end of the season. Locascio et d. (1997) showed a
54 to 80 percent yield loss (compared to methyl bromide + chloropicrin treatments) in tomato fields with
heavy and very heavy dengties of nutsedge. Similar effects are expected for peppers. In other trids,
metam sodium applied through drip irrigation under plastic mulch controlled nutsedge 80 to 90 percent in a
23 cm band dong the drip line (Dowler, 1999). However, research has shown that nutsedge tubers from
adjacent areas can quickly re-infest previoudy treated areasin a single growing season (Webster, 2002 b),
and the effectiveness of this method raises enough questions that further research is needed, and it cannot
currently be considered an effective and reliable dternative.

Metam Sodium + Crop Rotation. The metam sodium and crop rotation combination is not atechnicaly
feasible aternative because research data show metam sodium aone provides limited and erratic
performance at suppressing al mgor solanaceous pathogens and pests and crop rotation does not address
this deficiency. 1ssues regarding effects of alelochemicas from cover crops are a'so a concern.
Unpublished data (Norsworthy, 2000) shows that incorporation of wild radish (metam sodium crop
rotation) caused stand loss and phytotoxicity to cotton. More research is needed to evaluate the possibility
of amilar effects for vegetable crops.

6d. Economic Feasbility of In-Kind (Chemical Alter natives)

None of the dternatives listed by MBTOC and reviewed above were found to be technicdly viable for
pepper. Despite this, reviewers anayzed the economic losses associated with the use of two dternative
pest-control regimes: 1,3-dichloropropene + chloropicrin, and metam-sodium. These are the two
dternatives consdered mogt likely to be used in the absence of methyl bromide.

The economic assessment of feagibility for pre-plant uses of methyl bromide, such as for peppers,
included an evauation of economic losses from three basic sources. (1) yield losses, referring to reductions
in the quantity produced, (2) quality losses, which generdly affect the price received for the goods, and (3)
increased production costs, which may be due to the higher-cost of using an dternative, additiona pest
control requirements, and/or resulting shifts in other production or harvesting practices.

The economic reviewers then analyzed crop budgets for pre-plant sectors to determine the likely economic
impact if methyl bromide were unavailable. Various measures were used to quantify the impacts, including
thefallowing:

(1) losses as a percent of gross revenues. This measure has the advantage that gross revenues are usualy
easy to measure, a least over some unit, e.g., an hectare of land or a storage operation. However, high
vaue commodities or crops may provide high revenues but may aso entail high costs. Losses of evena
amall percentage of gross revenues could have important impacts on the profitability of the activity.
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(2) absolute losses per hectare. For crops, this measure is closely tied to income. It isrelatively easy to
measure, but may be difficult to interpret in isolation.

(3) losses per kilogram of methyl bromide requested. This measure indicates the vaue of methyl bromide
to crop production but is aso useful for structural and post-harvest uses.

(4) losses as a percent of net cash revenues. We define net cash revenues as gross revenues minus
operating cods. Thisisavery good indicator asto the direct losses of income that may be suffered by the
owners or operators of an enterprise. However, operating costs can often be difficult to measure and

veify.

(5) changesin profit margins. We define profit margin to be profits as a percentage of gross revenues,
where profits are gross revenues minus dl fixed and operating costs. This measure would provide the best
indication of the total impact of the loss of methyl bromide to an enterprise. Again, operating costs may be
difficult to measure and fixed costs even more difficuilt.

These measures represent different ways to assess the economic feasibility of methyl bromide dternatives
for methyl bromide users, who are pepper producersin this case. Because producers (suppliers)
represent an integra part of any definition of amarket, we interpret the threshold of sgnificant market
disruption to be met if there is a significant impact on commodity suppliers usng methyl bromide. The
economic measures provide the bass for making that determination.

The reaults of the economic evauation of the 1,3-dichloropropene/chlorapicrin dternative are shown below
in Table 2, beginning with the estimates of yield lass, which is o a measure of gross revenue loss.

Percent yidd losses are 5 percent in Cdifornia, lower than in the East because losses from Phytophthora
are not expected to be as great as losses from nutsedge. Yied lossin Cdiforniais only expected for the 10
percent of the Cdifornia growing area where methyl bromide is needed to control Phytophthora, and in
our andysisthe level of disease pressureis assumed to be what istypicdly found in Cdifornia. Yield losses
in Horida and the Southeast are expected to be 20 percent, primarily due to difficulties controlling
nutsedge, as described earlier. Thisyidd lossis expected on the 30 to 40 percent of pepper producing
areain this region infested with moderate and high levels of nutsedge pressure. It should be noted that the
yield loss estimates has substantia uncertainty, because most of the referenced studies reported wide
ranges of yidd effects. The reviewing experts conducted the economic analysis with yield losses estimates
that they believed represented alikely or centra estimate.

Shifting to metam-sodium is expected to dightly decrease production cogts. In Cdifornia, production costs
are expected to fall about US$170 or 1 percent (ca culated from crop budgets). Specific estimates of cost
increases were not available for FHorida, or the Southeast SO we assumed the decrease was the same asin
Cdifornia

Economic losses (per hectare) are cdculated by adding the expected loss in yied/revenue to the increase in
production costs. Revenue losses are higher for Florida and Cdifornia because they have relatively high

Page 11



yidds compared to the Southeast, which generdly has lower yidds (Georgia has the highest yiddsin this
region). In other words, a 20 percent yield loss in Forida corresponds to a higher absolute loss than a 20
percent yield lossin North Carolina. In addition to region-specific yields, the analysis takes into account
the price of peppersin each region.

Economic loss per kilogram of methyl bromide is a measure of the margind contribution of methyl bromide.
It is calculated by dividing usage rates (per hectare) into the estimate of economic losses per hectare
Comparing these losses provides a rough measure of the lossin economic efficiency associated with
adoption of methyl bromide dternatives. Under this measure, pepper production in FHorida suffers high
efficiency losses compared to the Southeast and Cdifornia, but it isimportant to note that in al cases,
losses are greater than zero, suggesting the loss of methyl bromide would lead to efficiency lossesin dl
pepper producing aress.

Expressed as proportion of gross and net revenue, economic losses can aso describe the impact on the
economic viability of agiven production system. Using these measures, one can see that adoption of 1,3
dichloropropene/chloropicrin as the methyl bromide aternative would lead to substantia economic impacts.
Given the competitive nature of vegetable production in the U.S., these economic impacts would represent
asubstantial market disruption to U.S. pepper producers.

Table 2. Economic Impact of Using 1,3-Dichloropropene + Chloropicrin in Place of Methyl
Bromide on Bdll Peppersin theU.S.

Florida Southeast California
(including Georgia)
Direct yield loss 20% loss 20% loss 5% loss
(great uncertainty about | (great uncertainty about (higher if township caps and setbacks
this number) this number) limit use of alternatives)
Change in production costs $170/ha reduction in $170/ha reduction in $170/ha reduction in operating costs
operating costs operating costs 1% of operating costs
(assuming similar to CA) [ (assuming similar to CA)
Economic loss per hectare $6180 $2064 $830
Economic loss per kg of methyl $20.02 $6.69 $4.15
bromide
Economic loss as percent of 19% 18% 4%
ross revenues
Economic loss as percent of net unknown unknown 80% loss
cash revenues

Note: Florida and Southeast economic data were very limited. These calculations based on Californiainformation and
information in 2001 Ag. Stats.

The results of the economic evauation of the metam-sodium aternative are shown below in Table 3,
beginning with the estimates of yield loss, which is also ameasure of gross revenueloss. Percent yield
losses are 8 percent in Cdifornia, lower than in the East because losses from Phytophthora are not
expected to be as great as losses from nutsedge. Yidd lossin Cdiforniais only expected for the 10
percent of California growing area where methyl bromide is needed to control Phytophthora, and in our
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andysisthe level of disease pressure is assumed to be what istypicdly found in Cdifornia. Yidd lossesin
Florida and the Southeast are expected to be 30 percent, primarily due to difficulties controlling nutsedge,
as described earlier. Thisyield lossisexpected on the 30 to 40 percent of pepper producing areaiin this
region infested with moderate and high levels of nutsedge pressure. It should be noted thet the yield loss
estimates have substantial uncertainty, because most of the referenced studies reported wide ranges of yield
effects. The reviewing experts conducted the economic andysis with yield |osses estimates that they
believed represented a likely or centra estimate.

In addition to declines in expected gross revenue, shifting to the metam-sodium combination incresses
production costs. These costs increase because of higher pesticide costs, as well as higher cogts of
applying pesticides. In California, production costs changes of about US$1065 per hectare or 6 percent
are expected (caculated from crop budgets). Specific estimates of cost increases were not available for
Florida and the Southeast so we assumed the increase would be the same asin Cdifornia.

Economic losses (per hectare) are cdculated by adding the expected loss in yied/revenue to the increase in
production costs. Revenue losses are higher for Florida and Cdifornia because they have relatively high
yidds compared to the Southeast, which generdly has lower yidds (Georgia has the highest yiddsin this
region). In other words, a 30 percent yield loss in Florida corresponds to a higher absolute loss than a 30
percent yield lossin North Carolina. In addition to region-specific yields, the analysis takes into account
the price of peppersin each region.

Economic losses per kilogram of methyl bromide are ameasure of the margina contribution of methyl
bromide. It iscdculated by dividing usage rates (per hectare) into the estimate of economic losses per
hectare. Comparing these losses provides arough measure of the lossin economic efficiency associated
with adoption of methyl bromide dternatives. Under this measure, pepper production in Horida suffers
high efficiency losses compared to the Southeast and Cdlifornia, but it isimportant to note that in al cases,
losses are greater than zero, suggesting efficiency lossesin dl pepper producing aress.

Expressed as proportion of gross and net revenue, economic losses can aso describe the impact on the

economic viability of agiven production system. Using these measures, one can see that adoption of
metam-sodium as the methyl bromide dternative would lead to substantia economic impacts.
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Table 3. Economic Impact of Using Metam-Sodium in Place of Methyl Bromide on Bell Peppers
inthe U.S.

Florida Southeast California
(including Georgia)
Direct yield loss 30% loss 20% loss 8% loss
(great uncertainty about | (great uncertainty about (higher if township caps and setbacks
this number) this number) limit use of alternatives)
Change in production costs $1065/ha (assuming $1065/ha (assuming $1065/ha
similar to CA) similar to CA) 6% of operating costs
Economic loss per hectare $10591 $4417 $2,666
Economic loss per kg of methyl $31.30 $14.31 $14.02
bromide
Economic loss as percent of 33% 40% 13%
ross revenues
Economic loss as percent of net unknown unknown 250% loss
cash revenues

Note: Florida and Southeast economic data were very limited. These calculations based on Californiainformation and
information in 2001 Ag. Stats.

6e. Technical Feasbility of Not-1n-Kind (Non-Chemical) Alter natives

This section summarizes the analys's of the remainder of the methyl bromide aternatives identified by
MBTOC for pepper, primarily non-chemica dternatives. Table 4 contains asummary of the technica
assessment, which isthat none of these dternatives were found to be technicaly feasble. A description of
each dternative follows. Because no dternative was found to be technically feasible, no economic

assessment was performed.
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Table4. Not-in-Kind Methyl Bromide Alternatives | dentified by MBTOC for Pepper

Technically | Economically
Methyl Bromide Alternative Feasible Feasible
Biofumigation No No
Solarization No No
Solarization, Fungicides No No
Steam No No
Biologica control No No
Cover crops and mulching No No
Crop rotation/Fallow No No
Generd 1PM No No
Grafting/Res stant rootstock/Plant breeding No No
Organic amendments/Compost No No
Resgant Cultivars No No
Substrates/Plug plants No No

Biofumigation is not atechnically feasible dternative because it has not been shown to control the pest
complex. Research conducted in Florida showed some control of plant pathogens but no control of
nematodes or weedsin the soil. In cases where biofumigation have been shown to control weeds, the data
are mostly for small-seeded weed species that have small carbohydrate energy sources compared to
nutsedge. The data on biofumigation are too limited to consider it asa practical dterndtive to methyl
bromide.

Solarization is not technicaly feasible because aone it does not control the wide range of soil-borne
diseases and pests affecting pepper. Solarization involves covering the soil with clear plastic under direct
sunlight for severd weeks. Solarization is aweather sengtive process that requiresided soil moisture and
sunlight conditions, and is most successful in regions with continuous high temperature periods during
ummer.

Data indicate that soil solarization can be an effective replacement for methyl bromide in the management of
some pests and diseases, but not the primary pestsin peppers that are currently controlled through
fumigation. Temperatures of 65 degrees C for 30 minutes will control many soil-borne fungi, nematodes
and weeds, with the exception of Cyperus species. Response of Cyperus speciesto solarization is
sporadic and not well understood and data show solarization to provide, at best, suppression of nutsedge
populations (Chase et d. 1998; Egley, 1983). Fdd sudies indicate that raisng and maintaining ol
temperatures throughout the soil profile to levels shown to control nutsedge is extremely difficult. Nutsedge
have shown ability to emerge from deep in the soil profile and to reinvade from areas outsde the
solarization zone, 0 solarization aone will not be an effective and dependable control method for nutsedge,
which isthe primary pest underlying the nomination for continued methyl bromide in pepper.
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Solarization and fungicides. Fungicides are not effective for control of weeds and nematodes. Therefore,
their use in combination with solarization is no more efficacious than solarization done.

Seam. Steam for soil Serilization isimpracticd in large-scae, open fied production areas characteristic of
pepper production. Steam can be used as an dternative to methyl bromide soil fumigation in small-scde or
closed production areas but has yet to be proven economical and practica for large-scale, open field
production systems (UNEP,1998). As described earlier, U.S. pepper production is not of a scale small
enough to make steam a cogt-effective dternative.

Biological Control. Biologicd control is not atechnicaly feasible dternative to methyl bromide in pepper
production because no biologica control agent has been identified to effectively control nutsedge or
Phytophthora. Therefore, biologica control is not a sand-along replacement for methyl bromide in
pepper crops. Only alimited number of biologicd organisms are effectively used to manage soil borne
diseases and pests. Biocontrol agents are usualy very specific regarding the organisms they control and
their successful etablishment is highly dependent on environmenta conditions.

Severd pathogens have been evduated for control of nutsedge, but to date, there are no bioherbicides
registered for management of nutsedge species. Dactylaria higginss and Puccinia canaliculata have
shown potentid to control nutsedge tuber formation, however, the prolific ability of nutsedge to reproduce
and recolonize will limit the use of these biologica control agents as dternatives to methyl bromide.

Biologicd contral is not a stand-aone replacement for methyl bromide in pepper crops. Researchis
needed to develop appropriate mechanisms to integrate the use of biologica control into vegetable
production systems, including proper selection of pesticides that will not be detrimenta to populations of
potentia biologicd control agents.

Cover cropsand Mulching. Cover crops and mulching are not technicaly feasible dternatives because
data do not support their use as stand-aone dternatives to methyl bromide. The use of cover cropsisa
common practice to improve soil structure and suppress an array of soilborne pathogens. Cover crops and
mulches have been integrated to solanaceous crop production management.

Some cover crops that have been shown to reduce weed populations aso reduced or delayed crop
maturity and/or emergence, aswell asyields (Burgoset d., 1996; Galoway et d., 1996). Cowpeaand
sunn hemp have been shown to suppress nutsedge, but the effect is short lived, due to the weed' s capacity
for rgpid tuber production. Allelochemicals released by some cover crops or organic mulches caninjure
crops (Johnson et al.,1993; Norsworthy, 2002).

Trids conducted in southern Florida with the leguminous crops sunn hemp, velvet bean, cowpea, and
sorghum Sudan grass showed crop yields comparable to methyl bromide + chloropicrin treatments.
However, nematode and disease densities were described as very low in the soilsinvolved in these studies.
Iron clay cowpea has been shown to reduce populations of northern root knot nematode, and to increase
population of the sting nematode. Increased sting nematode popul ations have been reported as well with
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millet as a cover crop. Proper selection of cover crops can be very important in suppressing or promoting
pest populations.

Crop Rotation/Fallow Crop rotation/falow are not technicaly feasible aternatives because they do not
control nutsedge. Crop rotation and falow are effective tools for management of weeds, diseases and
nematodes, especialy as part of an IPM program. However, these practices may be difficult for growers
of pepper and other high-vaue crops; especidly in areas were land is alimited and expensive resource.
Agronomic crops are more effective competitors than vegetable crops and planting dates are difficult to
adjust for vegetable crops due to marketing factors. There are registered herbicides that are effective for
nutsedge control in agronomic crops. These herbicides are not available for most vegetable crops, and
many of them have 12 to 26-month carryover restrictions to vegetable crops.

Crop rotation and falow will not suppress nutsedge. Johnson & Mullinix (1997) showed that uninterrupted
plantings of peanut, corn, or cotton, with moderate levels of weed management suppressed yellow nutsedge
in Georgia. Their data dso showed an increase in nutsedge dengtiesin falow plots, likely dueto the
longevity of nutsedge tubersin soil, mild winters that prevent winter-kill of tubers, and the ability of tubersto
regenerate with the long growing season in the southeastern coastd plain. There are also reports of
increasing populations of yelow nutsedge in falowed fields, even when weed control/management is
performed. Since there are no herbicides registered for use on pepper that will effectively control nutsedge,
management of these weeds during short-term rotations and falow is not effective.

General IPM. IPM, the use of pest monitoring activities coupled with chemica and non-chemica
management tools, has been adopted for management of weed, diseases, and nematodes on solanaceous
crops. However, problematic weeds like nutsedge and nightshade, and soilborne diseases and nematodes
are not effectively controlled by these practices.

Grafting/Resistant Rootstock/Plant Breeding. Grafting has not been evduated for vegetable
production due to the high cost and the large number of plants that would be needed. These dternatives
are primarily used for nematode and disease management, but thereis no evidence that they apply to
competition from weeds.

Plant breeding is suited for the management of soilborne diseases as part of an IPM program. This
dternative is not gpplicable to competition from weeds. Breeding for resstance is along term process and
is dependent on the availability of natura sources of resistance.

Organic Amendments/Compost. Organic amendment/compost is not atechnicaly feasble sand-aone
dternative for methyl bromide for solanaceous crop production. The use of compost as apest control tool
isgtill new and not clearly understood. Although available data suggest thet the use of compost isaviable
dternative for suppression of some diseases, especidly when used with IPM in small-scale and greenhouse
operations, additiond research is needed to determine the specific interactions that make compost effective
and to determine its usefulness in large-scale fidd applications.
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Resistant Cultivars. Resdant cultivars by themsalves are not technicdly feasible dternatives for
controlling al the target pests of pepper production. Disease resstant varieties are used in pepper
production, especidly for bacterid and viral diseases. Research with root-knot nematode resistant varieties
has shown that genes for nematode resistance are heat sensitive and not stable at high soil temperatures
typica of pepper crop production areas. These plants are open pollinated and homozygous for the
resistant gene, which means that the host-plant resistance does not persist across generations.

Substrates/Plug Plants. Substrates/plug plants by themsdves are not technically feasible dternatives
because they do not control competition from nutsedge. Plug plants are extensively used on high vaue
vegetable crops like peppers. Amendments with biologica control organisms provide limited
resistance/control and yield enhancements in solanaceous crops due to the specific nature of biologica
control microorganisms and the heterogeneous distribution of pathogensin soils.

7. Critical Use Exemption Nomination for Peppers

As noted above, this nomination is for a critical use exemption for methyl bromide for pepper production in
the sates of Florida, Georgia, Cdifornia, and agroup of Southeastern states. The U.S. interdisciplinary
review team found a critical need for methyl bromide for pepper growersin Florida, Georgia, Cdifornia
and Southeagtern statesthe U.S. The dternativesidentified by the MBTOC were, as reviewed in detall
above, regarded by reviewers as technicdly and economicdly infeasible for acceptable management of the
major pepper pests, most importantly, yellow and purple nutsedge and severa nematode and fungal

pathogens.

The following tables provide information on methyl bromide higtorica usage, including areatreated, and the
2005 thru 2007 actual amount requested for pepper.

Table 5. Methyl Bromide Usage & Request for Peppersin Florida

1997 1998 1999 2000 2001 2005 2006 2007
kg 1,727,644 | 1630376 | 1644501 | 1,431,639 | 1577412 | 1,371,662 | 1371662 | 1,371,662
hectares 9,429 8,903 8,984 8,741 8,741 8,741 8,741 8,741
rate 183 183 183 164 180 157 157 157
(kg/lha)

For purposes of caculating the overdl U.S. critical need for methyl bromide, only enough MeBr to treat
Florida pepper production infested with nutsedge, that has superficid karst topography or that has
regulatory congraints is included in the nomination.
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Florida pepper production typicaly uses a 67/33 formulation of methyl bromide.

Table 6. Methyl Bromide Usage & Request for Peppersin Georgia

1997 1998 1999 2000 2001 2005 2006 2007
kg 294550 | 313053 | 337,163 | 347,944 | 338248 | 338248 | 338,248 338,248
hectares 1,192 1,267 1,767 2,263 2,252 2,252 2,252 2,252
rate 247 247 191 154 150 150 150 150
(kg/lha)

For purposes of caculating the overdl U.S. critical need for methyl bromide, only enough MeBr to treat
Georgia pepper production infested with nutsedge is included in the nomination.

Methyl bromide use in Georgia pepper production has changed over time from the 98/2 formulation
commonly used in 1997 to predominately the 67/33 formulation used in 2000 and 2001.

Table 7. Methyl Bromide Usage & Request for Peppersin the Southeast (excluding Georgia)

1997 1998 1999 2000 2001 2005 2006 2007
kg 151,137 164,472 118,524 112,445 112,445 112,445 112,445 112,445
hectares 688 749 789 749 749 749 749 749
rate 220 220 150 150 150 150 150 150
(kg/ha)

For purposes of calculating the overal U.S. critica need for methyl bromide, only enough MeBr to treat
Southeastern pepper production infested with nutsedge, which represent about 10% of pepper production,
isincluded in the nomination.

Methyl bromide use in southeastern pepper production has changed over time from the 98/2 formulation
commonly used in 1997 to predominatdy the 67/33 formulation used currently.

Table 8. Methyl Bromide Usage & Request for Peppersin California

1997 1998 1999 2000 2001 2005 2006 2007
kg 133,882 182,834 247,191 170,830 | 224,528 181,437 181,437 181,437
hectares 726 864 1,226 995 890 1,012 1,012 1,012
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rate 184 212 202 172 252 179 179 179

(kg/ha)

The amount requested in the nomination reflects area for Caifornia pepper growersthat is infested with
Phytophthora and Verticilium pathogens and represents about 10% of total California production. For
purposes of caculating the overdl U.S. critica need for methyl bromide, only enough MeBr to treet
Cdifornia pepper production infested Phytophthora and Verticilium pathogens, representing about 10% of
this sate stotd pepper production, isincluded in the nomination.

The total U.S. nomination has been determined based first on consderation of the requests we received
and an evduation of the supporting materid. This evauation, which resulted in areduction in the amount
being nominated, included careful examination of issuesincluding the areainfested with the key target
(economicaly significant) pests for which methyl bromide is required, the extent of regulatory congraints on
the use of registered dternatives (buffer zones, township caps), environmenta concerns such as soil based
retrictions due to potential groundwater contamination, and historic use rates, among other factors.

Table9. Methyl Bromide Critical Use Exemption Nomination for Peppers

Year Total Request by Applicant U.S. Sector Nomination (kilograms)
(kilograms)
2005 2,003,793 1,085,265

8. Minimizing Use/Emissions of Methyl Bromide in the United Sates/Stockpiles

In accordance with the criteria of the critical use exemption, we will now describe ways in which we gtrive
to minimize use and emissons of methyl bromide. While each sector based nomination includes informeation
on thistopic, we thought it would be useful to provide some generd information that is applicable to most
methyl bromide uses in the country

The use of methyl bromide in the United Statesis minimized in severd ways. Fird, because of itstoxicity,
methyl bromideis regulated as a redtricted use pesticide in the United States. As a consequence, methyl
bromide can only be used by certified gpplicators who are trained a handling these hazardous pesticides.
In practice, this means that methyl bromide is gpplied by alimited number of very experienced gpplicators
with the knowledge and expertise to minimize dosage to the lowest level possble to achieve the needed
results. In keeping with both local requirementsto avoid “drift” of methyl bromide into inhabited aress, as
well asto preserve methyl bromide and keep related emissons to the lowest level possible, methyl bromide
ismachineinjected into soil to specific depths. In addition, as methyl bromide has become more scarce,
usersin the United States have, where possible, experimented with different mixes of methyl bromide and
chloropicrin. Specificdly, in the early 1990s, methyl bromide was typicaly sold and used in methyl
bromide mixtures made up of 98% methyl bromide and 2% chloropicrin, with the chloropicrin being
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included soldly to give the chemicd asmel enabling those in the areato be derted if there was arisk.
However, with the outset of very significant controls on methyl bromide, users have been experimenting
with sgnificant increases in the level of chloropicrin and reductionsin the level of methyl bromide. While
these new mixtures have generdly been effective a controlling target pedts, it must be stressed that the long
term efficacy of these mixtures is unknown. Reduced methyl bromide concentrations in mixtures, more
mechanized soil injection techniques, and the extensive use of tarpsto cover land treated with methyl
bromide has resulted in reduced emissions and an application rate that we believe is among the lowest in the
world.

In terms of compliance, in generd, the United States has used a combination of tight production and import
controls, and the related market impacts to ensure compliance with the Protocol requirements on methyl
bromide. Indeed, over the last — years, the price of methyl bromide hasincreased substantialy. As Chart
1in Appendix D demondtrates, the application of these policies hasled to amore rapid U.S. phasedown in
methyl bromide consumption than required under the Protocol. This accelerated phasedown on the
consumption side may aso have enabled methyl bromide production to be stockpiled to some extent to
help mitigate the potentialy significant impacts associated with the Protocol’ s 2003 and 2004 70%
reduction. We are currently uncertain as to the exact quantity of existing stocks going into the 2003 season
that may be stockpiled in the U.S. We currently believe that the limited existing stocks are likely to be
depleted during 2003 and 2004. Thisfactor isreflected in our requests for 2005 and beyond.

At the same time we have made efforts to reduce emissons and use of methyl bromide, we have dso made
grong efforts to find dternatives to methyl bromide. The section that follows discusses those efforts.

9. U.S. Effortsto Find, Register and Commer cialize Alternativesto M ethyl Bromide

Over the padt ten years, the United States has committed significant financid and technical resourcesto the
god of seeking dternatives to methyl bromide that are technicaly and economicaly feasble to provide pest
protection for awide variety of crops, soils, and pests, while dso being acceptable in terms of human hedlth
and environmenta impacts. The U.S. pesticide registration program has established arigorous process to
ensure that pesticides registered for use in the United States do no present an unreasonable risk of health or
environmental harm. Within the program, we have given the highest priority to rapidly reviewing methyl
bromide aternatives, while maintaining our high domestic slandard of environmenta protection. A number
of aternatives have aready been registered for use, and several additional promising dternatives are under
review at thistime. Our research efforts to find new aternatives to methyl bromide and move them quickly
toward regigtration and commercidization have dlowed us to make great progress over the last decade in
phasing out many uses of methyl bromide. However, these efforts have not provided effective aternatives
for dl crops, soil types and pest pressures, and we have accordingly submitted a critical use nomination to
address these limited additional needs.

Research Program
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Through 2002, the USDA Agricultural Research Service (ARS) aone has spent US$135.5 million to
implement an aggressive research program to find dternatives to methyl bromide (see Table below).
Through the Cooperative Research, Education and Extension Service, USDA has provided an additiona
$11.4m since 1993 to state universities for aternatives research and outreach. Thisfederdly supported
research is a supplement to extensive sector specific private sector efforts, and thet al of thisresearch is
very wel consdered. Specificaly, the phaseout challenges brought together agricultura and forestry
leaders from private industry, academia, state governments, and the federa government to assess the
problem, formulate priorities, and implement research directed a providing solutions under the USDA’s
Methyl Bromide Alternatives program. The ARS within USDA has 22 nationd programs, one of which is
the Methyl Bromide Alternatives program (Select Methyl Bromide Alternatives at thisweb Ste:
http:/AMmww.nps.arsusdagov ). The resulting research program has taken into account these inputs, as well
as the extensive private sector research and trial demondtrations of dternatives to methyl bromide. While
research has been undertaken in al sectors, federa government efforts have been based on the input of
experts aswell asthe fact that nearly 80 percent of preplant methyl bromide soil fumigationisusedina
limited number of crops. Accordingly, much of the federd government pre-plant efforts have focused on
strawberries, tomatoes, ornamentals, peppers and nursery crops, (forest, ornamental, strawberry, pepper,
tree, and vine), with specia emphasis on tomatoes in Florida and strawberries in Cdifornia as modd crops.

Table 6. Methyl Bromide Alter natives Resear ch Funding History

Year Million (US$)
1993 $7.255
1994 $8.453
1995 $13.139
1996 $13.702
1997 $14.580
1998 $14.571
1999 $14.380
2000 $14.855
2001 $16.681
2002 $17.880

The USDA/ARS drategy for evaluating possible dternativesis to first test the approaches in controlled
experiments to determine efficacy, then testing those that are effectivein field plots. The impact of the
variables that affect efficacy is addressed by conducting field trids a multiple locations with different crops
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and againg various diseases and pests. Alternatives that are effectivein field plots are then tested in field
scale vdidations, frequently by growersin their own fidds. Universty scientists are dso participantsin this
research. Research teamsthat include ARS and university scientists, extension personnel, and grower
representatives meet periodicaly to evauate research results and plan future trias.

Government funded studies related to U.S. pepper production that are currently on-going include the
following:

1. Multi-Tactic Approach to Pest Management for Methyl Bromide Dependent Cropsin Florida
(Sep 2000 - Aug 2003)

To evaluate the use of reduced risk pesticides applied through drip irrigation for nematode, fungal pathogen
control and yield; to evauate vegetable trangplants grown in mixes amended with plant growth-promoting
rhizobcteria (PGPR) in a production system that includes the most promising aternatives for methyl
bromide. Tomato or pepper seed will be placed in a standard 70% peat, 30% vermiculite medium.
Medium amendment(s) conssting of formulations of plant growth promoting rhizobacteria (PGPR) will be
gpplied asformulations of BioYield 213 before seeding. A subsample of 5 to 6 week old seedlings,
depending on time of year, will be assessed for height, root and shoot dry weight, leef area, stem caliper,
chlorophyll dengity, and associated calculated ratios. Both treasted and untreated plants will be transplanted
to fidd plots trested with a variety of dternative soil trestments and gpplication methodologies including the
reduced risk chemica Plantpro gpplied through drip irrigation. Natura incidences of soilborne pathogens
will be assessed throughout the growing season. Disease incidence ratings will be made and confirmed
where necessary by plating on appropriate media. Marketable yield will be assessed for treated and
untreated plots. These treetments will be evauated in four field trials conducted over 24 months. Trids will
utilize olit plot designs.

2. Field Scale Demonstration/validation Sudies of Alternativesfor Methyl Bromide in Plastic
Mulch (Apr 2000 - Jun 2003)

Evaduate and vdidate the effectiveness and economic viability of dternatives to Methyl Bromide soil
fumigation for nematode disease and weed control in plastic mulch vegetable production systems in Horida
Edtablish dterndtive treatments on grower fidlds at a scale sufficient to dlow their eva uation as components
of production systems; Establish paired subplots in aternative trestments and adjacent grower standard
trestments; Diagnose and monitor nematodes, soil-borne diseases, and practice including grading fruit and
recording weights conduct a comparative cost/benefit andyss of the aternative treetments using the whole
enterprise budget andysis method.

3. Field Demo and Scale-Up of Sailless Culture As An Alternative to Soil/methyl Bromide for
Tomato & Pepper (Sep 2001 - Aug 2002)

The objective of thisresearch will beto field test the practicality and economics of outdoor soilless culture
of tomato and pepper, and to determine solutions to scale-up problems. A soilless system will be field
tested on acommercia farm operation using tomato and pepper. Inputs and crop production will be
monitored and compared to conventiona crop production practices.
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4. Fidd Eval Sudies of Dactylaria Higginsi Asa Component in An Integrated Approach to Pest
Management (Sep 2001 - Aug 2003)

The objective of this cooperative research agreement is to evauate the nutsedge biologica control agent,
Dactylaria higginsii, as acomponent in an integrated pest management program for vegetables.
Large-scde fidd experiments will be conducted to include multiple offseason nutsedge management tools
including tillage, herbicide gpplications and the biologica control agent dactylaria higgingi. A fdl tomato
crop will then be produced using a conventiond system and the biologicaly based system.

5. Resistance to Diseases and Nematodes in Vegetable Crops (Apr 2001 - Apr 2003)

Describe the nature, genetics, and mechanisms of host resistance to mgjor pathogens and root-knot
nematodes that attack vegetable crops region-wide or nationally. Develop durable, resstant cultivars and
formulate environmentally compatible management practices thet reliably reduce disease losses and
pesticide use. In southern peas and peppers, use PCR to identify molecular markers for resstance to
root-knot nematodes; characterize mechanisms, stability, specificity of resstance; as dternatives to methyl
bromide and nematicides, determine efficacy of resstance and develop cropping systems rotating nematode
resstant cultivars with susceptible to reduce losses. In sweet potato, characterize resistance to root-knot
gpecies. In melons, use PCR to identify molecular markers for disease res stance; investigate downy mildew
resstance in cucumber; identify sources of durable resstance; verify downy mildew resistance in broccoli
lines. Cooperate with public plant breeders and seed companies to facilitate use of identified resstance and
markers in development of resistant cultivars of vegetable crops.

6. Evaluation of Fumigant Efficacy with Virtually Impermeable Film (VIF) Plastic (Sep 2002 - Mar
2005)

Evauate the effect of methyl bromide replacement soil fumigants gpplied under sandard polyethylene
plagtic or virtudly impermegble film on pathogen control and plant hedth in production fields.

7. Replacement of Methyl Bromide by Integrating the Use of Alter native Soil Fumigants,
Cultural Practices, and Herbicidesfor Tomato, Pepper (University of Georgia/l CSREES Sep 2001
- Sep 2003)

Evauate soil fumigant aternatives to methyl bromide for management of weeds, diseases, and nematodesin
cooperation with growers in tomato, pepper, and watermelon. Eva uate the most effective gpplication
methods for soil fumigant dternatives in tomato, pepper and watermelon. Evauate the need and efficacy of
herbicides gpplied in combination with methyl bromide dternative soil fumigants in tomeato, pepper and
watermelon. Additionaly, evaluate crop tolerance to these herbicides. To determine a systems approach of
managing weeds, diseases, and nematodes that can be effectively and economicaly adopted by growersin
tomato, pepper and watermelon.

8. Sodium Azide and Furfural-Based Biofumigantsfor soil Pest Control in Crops (Auburn
University/CSREES Sep 2001 - Sep 2003)

Devedop, optimize and implement management strategies using sodium azide as an dterndive to methyl
bromide to control nematodes, weeds and pathogens in bell peppers and ornamenta nursery crops.
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Research results submitted with the critica use exemption request packages (including published, peer-
reviewed studies by (primarily) university researchers, university extenson reports, and unpublished studies)
include trids conducted to assess the effectiveness of the most likely chemica and non-chemicd dternatives
to methyl bromide, including some potentid dternatives that are not currently included in the MBTOC lidt.

Based on prdiminary results from research conducted in this areaand largdly in the area of tomatoes and
srawberries, researchers believe that amix of fumigants together with an herbicide trestment is the best
possible dternative to methyl bromide. Combinations of Telone/chloropicrin, and metam-
sodium/chloropicrin are being tested for disease and weed control. Future research plans will test
combinations of these fumigants with chemicas, such as haosulfuron, metolachlor, and sulfentrazone. A
program to evaluate host resistance to Phytophthora root and crown rot has been implemented. Growers
are darting to deploy linesidentified as having both genetic resstance and acceptable horticultura qualities.

Research in gpplication technology (e.g., injection methods and gpplication rates) may improve the
uniformity of soil movement of chemicas, such as metam-sodium. Non-chemica dterndtives have been
incorporated and methods such as I1PM, mulching, solarization, and biofumigation are being examined as
part of an overal Strategy to manage pepper production. Trids evauating compost-based systems as
dternatives for chemical-based fumigations are dready being conducted. These trias will continue and
weed ratings, disease incidence, and crop yield data will be collected.

As demongtrated by the chart above, U.S. efforts to research aternatives for methyl bromide have been
substantia, and they have been growing in Size as the phaseout has approached. The United States is
committed to sustaining its research efforts out into the future until technically and economicdly viable
dternatives are found for each and every controlled use of methyl bromide. We are dso committed to
continuing to share our research, and enable aglobd sharing of experience. Toward that end, for the past
severd years, key U.S. government agencies have collaborated with industry to host an annua conference
on dternatives to methyl bromide. This conference, the Methyl Bromide Alternatives Outreach (MBAO),
has become the premier forum for researchers and others to discuss scientific findings and progressin this
fidd.

In addition to the research that is ongoing under the U.S. Department of Agriculture, applicantsto the U.S.
government for incluson in the nomination for critical uses have cited the following research plans as ones
they are funding or otherwise participating in. Many of the studies are the same ones conducted for
tomatoes and eggplant. They are;

Florida Peppers.
Ongoing research conducted by USDA, University of Horida Ingtitute of Food and Agricultura

Sciences and the Florida Fruit and Viegetable association will continue. In the near term, additiona
attention will be paid to Telone/chloropicrin/herbicide combinations (see gppendix for list of
planned grower trias). Over 120 peer reviewed articles have been published to date based on
trids conducted in cooperation with the above groups.
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Georgia Peppers.
A study will be conducted in 2003-2004 for watermelon, pepper and tomato crops by University
experts They will test chloropicrin; 1,3-dichloropropene; chloropicrin + 1,3-D; haosulfuron;
metam sodium; metam potassium; sulfentrazone and combinations of the above. This study will
measure yield.

Southeastern Pepper Consortium:
A study will be conducted in North Carolina by regiond experts looking at herbicides such as
metolachlor, halosulfuron, rimsulfuron, and dimehenamid. These herbicides will betested in
combination with certain fumigants. Yield will be measured.

Cdifornia Peppers:
Applicant will conduct various research studies in Cdifornia on breeding stocks and aternatives.
For example, the gpplicant will test disease resstant strains, using broccoli as arotationd crop, and
ongoing grower attempts to learn how to use Vapam and Telone/Cloropicrin combinationsin an
efficaciousway. Yield will be measured.

Michigan Peppers.
Universty expertswill trid avariety of dternatives on tet plots owned by commercia growersin
Michigan in 2003 and 2004. They will analyze the ability of these dternatives to control
Verticillium, Fusarium and Phytophthora. Alternatives they will test include Ptydin C-35; Multigard
FFA; Multigard Protect with Vgpam HL; CX-100 (applied as drip or preplant); Chloropicrin
(100%); lodomethane (67%/33%); and composted chicken manure.

As demongtrated by the chart above, U.S. efforts to research aternatives for methyl bromide have been
substantia, and they have been growing in Size as the phaseout has approached. The United States is
committed to sustaining its research efforts out into the future until technically and economicdly viable
dternatives are found for each and every controlled use of methyl bromide. We are dso committed to
continuing to share our research, and enable aglobd sharing of experience. Toward that end, for the past
severd years, key U.S. government agencies have collaborated with industry to host an annua conference
on dternatives to methyl bromide. This conference, the Methyl Bromide Alternatives Outreach (MBAO),
has become the premier forum for researchers and others to discuss scientific findings and progressin this
fidd.

Registration Program

The United States has one of the most rigorous programs in the world for safeguarding human hedlth and
the environment from the risks posed by pesticides. While we are proud of our effortsin this regard,
related safeguards do not come without a cost in terms of both money and time. Because the regisiration
process is so rigorous, it can take anew pegticide severd years (3-5) to get registered by EPA. It also
takes alarge number of yearsto perform, draft results and deliver the large number of hedth and safety
sudiesthat are required for regigration.
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The U.S. EPA regulates the use of pesticides under two mgjor federd statutes. the Federd Insecticide,
Fungicide, and Rodenticide Act (FIFRA) and the Federa Food, Drug, and Cosmetic Act (FFDCA), both
sgnificantly amended by the Food Qudity Protection Act of 1996 (FQPA). Under FIFRA, U.S. EPA
registers pesticides provided its use does not pose unreasonable adverse effects to humans or the
environment. Under FFDCA, the U.S. EPA isrespongible for setting tolerances (maximum permissible
resdue levels) for any pesticide used on food or anima feed. With the passage of FQPA, the U.S. EPA is
required to establish asingle, health-based standard for pesticides used on food crops and to determine that
establishment of atolerance will result in a*“reasonable certainty of no harm” from aggregate exposure to
the pesticide.

The process by which U.S. EPA examines the ingredients of a pesticide to determine if they are safeis
caled the regigtration process. The U.S. EPA evauates the pesticide to ensure that it will not have any
unreasonable adverse effects on humans, the environment, and non-target species. Applicants seeking
pesticide registration are required to submit awide range of health and ecologicd effects toxicity data,
environmenta fate, resdue chemistry and worker/bystander exposure data and product chemistry data. A
pesticide cannot be legdly used in the United States if it has not been registered by U.S. EPA, unlessit has
an exemption from regulation under FIFRA.

Since 1997, the U.S. EPA has made the regidration of aternatives to methyl bromide a priority. Because
the U.S. EPA currently has more gpplications pending in its review process than the resources to evauate
them, U.S. EPA prioritizesthe applicationsin its registration queue. By virtue of being atop regigration
priority, methyl bromide dternatives enter the science review process as soon as U.S. EPA recaivesthe
gpplication and supporting data rather than waiting in turn for the EPA to initiate itsreview. The average
processing time for anew active ingredient, from date of submission to issuance of aregidration decison, is
gpproximately 38 months. In most cases, the registrant (the pesticide applicant) has spent gpproximately 7-
10 years devel oping the data necessary to support registration.

As one incentive for the pesticide industry to develop adternatives to methyl bromide, the U.S. EPA has
worked to reduce the burdens on data generation, to the extent feasible while sill ensuring that the U.S.
EPA’ s regidration decisions meet the Federd satutory safety standards. Where gppropriate from a
scientific sandpoint, the U.S. EPA has refined the data requirements for a given pesticide application,
alowing a shortening of the research and development process for the methyl bromide aternative.
Furthermore, U.S. EPA scientists routingy meet with progpective methyl bromide adternative gpplicants,
counseling them through the preregistration process to increase the probability that the data is done right the
firg time and rework delays are minimized

The U.S. EPA has dso co-chaired the USDA/EPA Methyl Bromide Alternatives Work Group since 1993
to help coordinate research, development and the regigtration of viable dternatives. The work group
conducted six workshops in Forida and Cdifornia (states with the highest use of methyl bromide) with
growers and researchersto identify potentid dternatives, critica issues, and grower needs covering the
maor methyl bromide dependent crops and post harvest uses.
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This coordination has resulted in key registration issues (such as worker and bystander exposure through
volatilization, township caps and groundwater concerns) being directly addressed through USDA’s
Agriculturd Research Service' s $13.5 million per year research program conducted at more than 20 field
evauation facilities across the country. Also EPA’s participation in the evaluation of research grant
proposals submitted to the USDA’ s Cooperative State Research, Education, and Extension Service methyl
bromide aternatives research program of US$ 2.5 million per year has further ensured that critical
registration issues are being addressed by the research community.

Since 1997, EPA has registered the following chemica/use combinations as part of its commitment to
expedite the review of methyl bromide dternatives.

1999: Pebulate to control weeds in tomatoes

2000: Phosphineto control insects in stored commodities

2001: Indian Meal Moth Granulosis Virusto control Indian med moth in sored grains
2001: Terrazoleto control pathogens in tobacco float beds

2001: Telone gpplied through drip irrigetion - al crops

2002: Haosulfuron-methyl to control weeds in melons and tomatoes

EPA iscurrently reviewing severd additiona applications for registration as methyl bromide dternatives,
with severd regidration digibility decisons expected within the next year, induding:

— lodomethane as a pre-plant soil fumigant for various crops

— Fosthiazate as a pre-plant nematocide for tomatoes

— Sulfuryl fluoride as a post-harvest fumigant for stored commodities
— Trifloxysulfuron sodium as a pre-plant herbicide for tomatoes

— Dazomet as a pre-plant soil fumigant for strawberries and tomatoes

Again, while these activities gppear promising, it must be noted that issues related to toxicity, ground water
contamination, and the release of air pollutants may pose sgnificant problems with respect to some
dternatives that may lead to use redtrictions sSince many of the growing regions are in sengitive areas such as
those in close proximity to schools and homes. Ongoing research on dternate fumigants is evauaing ways
to reduce emission under various application regimes and examining whether commonly used
agrochemicds, such asfertilizers and nitrification inhibitors, could be used to rapidly degrade soil fumigants.
For example, if regigration of iodomethane or another dternative occursin the near future, commercia
avallability and costs will be factors that must be taken into consideration.

It must be emphasized, however, that finding potentid dternatives, and even registering those dternativesis
not the end of the story. Alternatives must be tested by users and found technicaly and economicaly
feasible before widespread adoption will occur. As noted by TEAP, a specific dternative, once available
may take two or three cropping seasons of use before efficacy can be determined in the specific
circumstance of the user. 1n an effort to speed adoption the United States government has aso been
involved in these steps by promoting technology transfer, experience transfer, and private sector training.
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While the U.S. government’srole to find aternativesis primarily in the research arena, we know that
research is only one step in the process. As a consequence, we have dso invested significantly in efforts to
register dternatives, aswell as efforts to support technology transfer and education activities with the
private sector.

10. Conclusion and Policy I ssues Associated with the Nomination

On the basis of an exhaudtive review of alarge, multi-disciplinary team of sector and genera agriculturd
experts, we have determined that the TEAP listed potentid dternatives for the specific crops and areas
covered in this nomination are not currently technicaly or economicaly viable from the sandpoint of United
States growers covered by this exemption request. We have aso determined that the absence of methyl
bromide for the nominated uses will result in a sgnificant market disruption to the effected sectors. We
have and continue to expend sgnificant efforts to find and commercidize dternatives, and that potentia
dterndives to the use of methyl bromide for many important uses are under investigation and may be on the
horizon. Based on thisanays's, we believe those requests included in this nomination meet the criteria set
out by the Partiesin Decison 1X/6.

In accordance with those Decisons, we bdieve that the U.S. nomination contained in this document
provides dl of the information that has been requested by the Parties. On the basis of an exhaugtive review
of alarge, multi-disciplinary team of sector and generd agriculturd experts, we have determined that the
MBTOC listed potentia dternatives for peppers are not currently technicaly or economicaly feasblein the
management of the mgjor pests of peppers, specifically on insects, weeds, nematodes, and pathogens from
the standpoint of United States pepper growers covered by this exemption nomination.

In addition, we have demondtrated that we have and continue to expend significant efforts to find and
commercidize aternatives, and that potentid aternatives to the use of methyl bromide in peppers may be
on the horizon. That said, it must be stressed that the registration process, which is designed to ensure that
new pesticides do not pose an unacceptable risk, isalong and rigorous process, and the U.S. need for
methyl bromide for peppers will be maintained for the period being requested for an exemption in this
nomingtion.

In reviewing this nomination, we believe thet it isimportant for the MBTOC, the TEAP and the Partiesto
undergtland some of the policy issues associated with our request. A discussion of those follows:

a. Request for Aggregate Exemption for All Covered Methyl Bromide Uses: As mandated by
Decison Xl11/11, the nomination information that is being submitted with this package includes informeation
requested on historic use and estimated need in individud sectors. That said, we note our agreement with
past MBTOC and TEAP statements which stress the dynamic nature of agriculturd markets, uncertainty of
specific production of any one crop in any specific year, the difficulty of projecting severd yearsin advance
what pest pressures might prevail on a certain crop, and, the difficulty of estimating what a particular market
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for agpecific crop might look like in afuture year. We aso concur with the MBTOC' s fear that countries
that have taken sgnificant efforts to reduce methyl bromide use and emissions through dilution with
chloropicrin may be experiencing only short term efficacy in addressing pest problems. On the bags of
those factors, we urge the MBTOC and the TEAP to follow the precedent established under the essential
use exemption process for Metered Dose Inhaders (MDIs) in two key aress.

Firdt, because of uncertainties in both markets and the future need for individua active moieties of drugs,
the TEAP has never provided atonnage limit for each of the large number of active moieties found in
nationa requests for a CFC essentid use exemption for MDIs, but has instead recommended an aggregate
tonnage exemption for nationd use. This has been done with an understanding that the related country will
ensure that the tonnage gpproved for an exemption will be used solely for the group of active

moietiesM DI s that have been granted the exemption. We believe that the factors of agricultural uncertainty
surrounding both pest pressures in future year crops, and efficacy of reduced methyl bromide gpplication
provide an even stronger impetus for usng asmilar approach here. The leve of unpredictability in need
leads to a second areaof amilarity with MDIs, the essential need for areview of the leve of the request
which takes into account the need for amargin of safety.

b. Recognition of Uncertainty in Allowing Margin for Safety. With MDIs, it was essentid to
address the possible change in patient needs over time, and in agriculture, thisis essentid to addressthe
potentia that the year being requested for could be a particularly bad year in terms of weather and pest
pressure.  In that regard, the TEAP s Chart 2 in Appendix D demongtrates the manner in which this need
for amargin of safety was addressed in the MDI area. Specificdly, Chart 2 in Appendix D tracks nationa
CFC requests for MDIs compared with actua use of CFC for MDIs over anumber of years.

Chart 2 in Appendix D demongrates severd things. First, despite the best efforts of many countries to
predict future conditions, it shows that due to the acknowledged uncertainty of out-year need for MDls,
Parties had the tendency to request, the TEAP recommended, and the Parties gpproved nationa requests
that turned out to include an gppreciable margin of safety. In fact, thismargin of safety was higher at the
beginning — about 40% above usage — and then went down to 30% range after 4 years. Only after 5 years
of experience did the request come down to about 10% above usage. While our experience with the
Essentid Use process has aided the U.S. in developing its Critical Use nomination, we ask the MBTOC,
the TEAP and the Parties to recognize that the complexities of agriculture make it difficult to match our
request exactly with expected usage when the nomination is made two to three years in advance of the time
of actua use.

Chart 2 in Appendix D aso demondtrates that, even though MDI requests included a significant margin of
safety, the nominations were gpproved and the countries receiving the exemption for MDIs did not produce
the full amount authorized when there was not a patient need. Asaresult, there was little or no
environmental consequence of gpproving requests that included a margin of safety, and the practice can be
seen as being normdized over time. In light of the smilar significant uncertainty surrounding agriculture and
the out year production of crops which use methyl bromide, we wish to urgethe MBTOC and TEAPto
take asmilar, understanding approach for methyl bromide and uses found to otherwise meet the critica
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use criteria. We believe that this too would have no environmenta consequence, and would be consstent
with the Parties aim to phaseout methyl bromide while ensuring that agriculture itsdlf is not phased out.

c. Duration of Nomination: It isimportant to note that while the request included for the use above
appearsto be for asingle year, the entire U.S. request is actually for two years— 2005 and 2006. This
multi-year request is consstent with the TEAP recognition that the calendar year does not, in most cases,
correspond with the cropping year. This request takes into account the facts that regisiration and
acceptance of new, efficacious aternatives can take along time, and that dternatives must be tested in
multiple cropping cycles in different geographic locations to determine efficacy and congstency before they
can be considered to be widdly available for use. Findly, the request for multiple years is consstent with
the expectation of the Parties and the TEAP as evidenced in the Parties and MBTOC request for
information on the duration of the requested exemption. As noted in the Executive Summary of the overal
U.S. request, we are requesting that the exemption be granted in alump sum of 9,920,965 kilograms for
2005 and 9,445,360 kilograms for 2006. Whileit is our hope that the registration and demonstration of
new, cost effective dternatives will result in even speedier reductions on later years, the decrease in our
request for 2006 is a demondtration of our commitment to work toward further reductionsin our
consumption of methyl bromide for critica uses. At thistime, however, we have not believed it possible to
provide aredlistic assessment of exactly which uses would be reduced to account for the overall decrease.

11. Contact Information

For further generd information or clarifications on materid contained in the U.S. nomination for critical uses,
please contact:

John E. Thompson, Ph.D.
Office of Environmenta Policy
US Department of State

2201 C Street NW Rm 4325
Washington, DC 20520

tel: 202-647-9799

fax: 202-647-5947

e-mail: ThompsonJE2@dtate.gov

Alternate Contact:

Denise Keehner, Director

Biologica and Economic Andyss Divison
Office of Pedticides Programs

US Environmentd Protection Agency, 7503C
Washington, DC 20460

tel: 703-308-8200

fax: 703-308-8090
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e-mail: methyl.bromide@epa.gov
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13. Appendices
Appendix A. List of Critical Use Exemption (CUE) Requestsfor the Pepper Sector in the U.S.
CUE-02-0017, Cdifornia Pepper Commission

CUE-02-0041, Southeastern Pepper Consortium (Alabama, Arkansas, North Carolina, South Caroling,
Tennessee, and Virginia)

CUE-02-0049, Georgia Fruit and Vegetable Growers Association
CUE-02-0054, Florida Fruit & Vegetable Association
Appendix B. Spreadsheets Supporting Economic Analyses

This agppendix presents the calculations, for each sector, that underlie the economic analysis presented in
the main body of the nomination chapter. As noted in the nomination chapter, each sector is comprised of
anumber of gpplications from users of methyl bromide in the United States, primarily groups (or consortia)
of usars. The tables below contain the analys's that was done for each individua application, prior to
combining them into a sector analysis. Each gpplication was assgned a unique number (denoted as CUE
#), and an analyss was done for each gpplication for technicaly feasble aternatives. Some gpplications
were further sub-divided into analyses for specific sub-regions or production systems. A basdine andysis
was done to establish the outcome of treating with methyl bromide for each of these scenarios. Therefore,
the rows of the tables correspond to the production scenarios, with each production scenario accounting
for row and the dternative(s) accounting for additiona rows.

The columns of the table correspond to the estimated impacts for each scenario. (The columns of the table
are spread over severa pages because they do not fit onto one page.) The impacts for the methyl bromide
basdine are given as zero percent, and the impacts for the dternatives are given relaive to this basdine.
Loss edimates include andyses of yield and revenue losses, along with estimates of increased production
costs. Losses are expressed astotdl losses, as well as per unit treated and per kilogram of methyl bromide.
Impacts on profits are also provided.

After the estimates of economic impacts, the tables contain basic information about the production systems
using methyl bromide. These columnsinclude data on output price, output volume, and totd revenue.
There are dso columns that include data on methyl bromide prices and amount used, dong with data on the
cost of aternatives, and amountsused.  Additiona columns describe estimates of other production
(operating) costs, and fixed/overhead costs.

The columns near the end of the tables combine individua costs into an estimate of tota production codts,

and compare totd cogts to revenue in order to estimate profits. Findly, the last severa columns contain the
components of the loss estimates.
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Appendix C: U.S. Technical and Economic Review Team Members

Christine M. Augustyniak (Technica Team Leader). Chrigtine has been with the U.S. Environmenta Protection Agency since 1985. She
has held severa senior positions, both technica and managerid, including Specid Assigtant to the Assstant Adminigtrator for Prevention,
Pesticides, and Toxic Substances, Chief of the Andyticd Support Branch in EPA’ s office of Environmentd Information and Deputy

Director for the Environmenta Assstance Division in the Office of Pollution Prevention and Toxics. She earned her Ph. D. (Economics)
from The Universty of Michigan (Ann Arbor). Dr. Augustyniak isa 1975 graduate of Harvard University (Cambridge) cum laude
(Economics). Prior to joining EPA, Dr. Augustyniak was a member of the economics faculty at the College of the Holy Crass (Worcester).

William John Chism (Lead Biologist). Bill has been with the U.S. Environmenta Protection Agency since 2000. He evauates the
efficacy of pesticides for weed and insect control. He earned his Ph. D. (Weed Science) from Virginia Polytechnic Indtitute and State
University (Blacksburg), aMaster of Science (Plant Physiology) from The Universty of Cdifornia(Riversde) and aMaster of Science
(Agriculture) from Cdifornia Polytechnic State Univergity (San Luis Obispo). Dr. Chism isa 1978 graduate of The University of Cdifornia
(Davis). For tenyearsprior to joining the EPA Dr. Chism held research scientist positions a severd speciaity chemica companies,
conducting and evauating research on pesticides.

Technical Team

Jonathan J. Becker (Biologist) Jonathan has been with the U.S. Environmenta Protection Agency since 1997. He has held severd
technica positions and currently serves as a Senior Scientific Advisor within the Office of Pesticides Programs. In this postion he leads the
advancement of scientific methods and approaches related to the development of pesticides use information, the assessment of impacts of
pesticides regulations, and the evauation of the benefits from the use of pedticides. He earned his Ph. D. (Zoology) from The University of
Horida (Gainesville) and a Magters of Science (Biology/Zoology) from Idaho State University (Pocatdllo). Dr. Becker is a graduate of
Idaho State University. Prior to joining EPA, Dr. Becker worked as a senior environmenta scientist with an environmenta consulting firm
located in Virginia

Diane Brown-Rytlewski (Biologist) Dianeisthe Nursery and Landscape IPM Integrator at Michigan State Universty, a position she has

held since 2000. She acts as liaison between industry and the university, facilitating research partnerships and cooperative relationships,
developing outreach programs and resource materids to further the adoption of IPM. Ms. Rytlewski holds a Master of Science (Plant
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Pathology) and a Bachdor of Science (Entomology), both from the University of Wisconsin (Madison). She has over twenty year
experience working in the horticulture field, including eight years as supervisor of the IPM program at the Chicago Botanic Garden.

Greg Browne (Biologist). Greg has been with the Agricultural Research Service of the U.S. Department of Agriculture since 1995.
Located in the Department of Plant Pathology of the University of California (Davis), Greg does research on soilborne diseases of crop
systemsthat currently use methyl bromide for disease control, with particular emphasis on diseases caused by Phytophthora species. Heis
the author of numerous articles on the use of dternatives to methyl bromide for the control of diseasesin fruit and nut crops  He earned his
Ph. D. (Plant Pathology) from the University of Cdifornia(Davis) and a Master of Science (Plant Pathology) from the same indtitution. Dr.
Browneis agraduate of The Univergity of Cdifornia (Davis). Prior to joining USDA was afarm advisor in Kern County.

Nancy Burréelle (Biologist). Nancy Burdleis aResearch Ecologist with USDA'’s Agriculturd Research Service, currently working on
preplant aternatives to methyl bromide. She earned both her Ph. D. and Master of Science degrees (both in Plant Pathology) from Auburn
Univerdty (Auburn).

Linda Calvin (Economigt). Linda Cavinisan agriculturd economigt with USDA’s Economic Research Service, specidizing in research
on topics affecting fruit and vegetable markets. She earned her Ph. D. (Agricultura Economics) from The University of Cdifornia
(Berkeley).

Kitty F. Cardwdel (Biologist). Kitty has been the Nationd Program Leader in Plant Pathology for the U.S. Department of Agriculture
Cooperative State Research, Extenson and Education Service since 2001. In thisrole she adminigtrates al federaly funded research and
extenson related to plant pathology, of the Land Grant Universties throughout the U.S. She earned her Ph.D. (Phytopathology) from Texas
A&M University (College Station). Dr. Cardwell isa 1976 graduate of The University of Texas (Augtin) cum laude (Botany). For twelve
years prior to joining USDA Dr. Cardwel managed multinationa projects on crop disease mitigation and food safety with the Internationa
Ingtitute of Tropical Agriculture in Cotonou, Bénin and Ibadan, Nigeria.

William Allen Carey (Biologist). Bill isaResearch Fellow in pest management for southern forest nurseries , supporting the Auburn
Univerdity Southern Forest Nursery Management Cooperative. He isthe author of numerous articles on the use of aternative fumigantsto
methyl bromide in tree nursery applications. He earned his Ph. D. (Forest Pathology) from Duke University (Durham) and a Master of
Science (Plant Pathology ) from The Univergty of Horida (Gainesville). Dr. Carey isanationaly recognized expert in the field of nursery

pathol ogy.
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Margriet F. Caswell (Economist). Margriet has been with the USDA Economic Research Service snce 1991.  She has held both technica
and managerid postions, and is now a Senior Research Economist in the Resource, Technology & Productivity Branch, Resource
Economics Division. She earned her Ph.D. (Agriculturd Economics) from the University of Cdifornia (Berkeley). Dr. Caswell dso
received a Master of Science (Resource Economics) and Bachelor of Science (Natural Resource Management) from the University of
Rhode Idand (Kingston). Prior to joining USDA, Dr. Caswell was amember of both the Environmental Studies and Economics faculties at
the University of Cdiforniaat Santa Barbara

Tara Chand-Goyal (Biology). Tara has been with the U.S. Environmenta Protection Agency since 1997. He servesin the Office of
Pedticide Programs as a plant pathologist and specidizes in andyzing the efficacy of pesticides with emphasis on risk reduction. He earned
his Ph. D. (Mycology and Plant Pathology) from The Queen’s University (Bdfast) and a Magter of Science (Plant Pathology and Mycology)
from Punjab University (Ludhiang). Dr. Chand-Goyadl is a graduate of Punjab University. Prior to joining EPA Dr. Chand-Goya was a
member of the faculty of The Oregon State University (Corvalis) and of The Univergty of Cdifornia (Riversde). His areas of research and
publication include: the biology of vird, bacterid and funga diseases of plants; biologicd control of plant diseases; and, genetic

meanipulation of microorganiams.

Daniel Chellemi (Biologist). Dan has been aresearch plant pathologist with the U.S. Department of Agriculture since 1997. Hisresearch
specidity isthe ecology, epidemiology, and management of soilborne plant pathogens. He earned his Ph.D. (Plant Pathology) from The
Universty of Cdifornia(Davis) and aMaster of Science (Plant Pathology) from The University of Hawaii (Manoa). Dr. Chellemi isa 1982
graduate of the Univerdty of Horida (Gainesville) with adegree in Plant Science. Heisthe author of numerous articlesin the field of plant
pathology. In 2000 Dr. Chellemi was awarded the ARS “Early Career Research Scientist if the Year”. Prior to joining USDA, Dr.
Chellemi was a member of the plant pathology department of The University of Horida (Gainesville).

Angd Chiri (Biologist). Angd has been with the U.S. Environmental Protection Agency since 1997. He servesin the Office of Pesticide
Programs as an entomologist and specidizes in andyzing the efficacy of pedticides with emphasis on benefits of pedticide use. He earned
his Ph. D. (Entomology) from The Univergty of Cdifornia(Riversde) and a Master of Science (Biology/Entomology) from Cdifornia State
Universty (Long Beach). Dr. Chiri isagraduate of Cdifornia State University (Los Angeles). Prior to joining EPA Dr. Chiri was apest
and pegticide management advisor for the U.S. Agency for Internationa Development working mostly in Latin Americaon IPM issues.

Colwell Cook (Biologist). Colwel has been with the U.S. Environmenta Protection Agency since 2000. She sarvesin the Office of
Pegticide Programs as an entomologist and specidizes in andyzing the efficacy of pesticides with emphasis on benefits of pesticide use.
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She earned her Ph. D. (Entomology) from Purdue University (West Lafayette) and has a Magter of Science (Entomology) from Louisana
State Universty (Baton Rouge). Dr. Cook isa 1979 graduate of Clemson University. Prior to joining EPA Dr. Cook held severd faculty
positions at Wabash College (Crawfordsville) and Universty of Evansville (Evansville).

Julie B. Fairfax (Biologist) Julie has been with the U.S. Environmenta Protection Agency since 1989. She currently serves as a senior
biologit in the Biologica and Economics Andyss Division, and has previoudy served as a Team Leader in other divisonswithin the
Office of Pesticides Programs. She has held severa technica positions specidizing in the regigtration, re-registration, specia review and
regulation of fungicidal, antimicrobia, and wood preservative pesticides. Ms. Fairfax is a 1989 graduate of James Madison University
(Harrisonburg, VA) where she earned her degree in Biology. Prior to joining EPA, Julie worked as a laboratory technician for the Virginia
Poultry Industry.

John Faulkner (Economist) John has been with the U. S . Environmenta Protection Agency since 1989. He servesin the Office of
Pegticide Programs andyzing the costs imposed by the regulation of pesticides. He earned his Ph. D. (Economics) from the University of
Colorado (Boulder) and holds a Magter’ s of Business Adminigtration from The University of Michigan (Ann Arbor). Dr. Faulkner isa 1965
graduate of the Univeraty of Colorado (Boulder). Prior to joining EPA was a member of the economics faculty of the Rochester Ingtitute of
Technology (Rochester), The University of Colorado (Boulder) and of the Colorado Mountain College (Aspen).

Clara Fuentes (Biologist). Clara has been with the U.S. Environmenta Protection agency since 1999, working in the Philadel phia,
Pennsylvania (Region 111) office. She specidizes in reviewing human hedlth risk evaluations to pesticides exposures and supporting the sate
pesticide programsin Region [11. She earned her Ph. D. (Entomology) from The University of Maryland (College Park) and a Magter of
Science (Zoology) from lowa State Univerdaty (Ames). Prior to joining EPA, Dr. Fuentes worked as aresearch assistant at U.S. Department
of Agriculture, Agricultura Research Service (ARS) (Bdtsville), Maryland, and as a faculty member of the Natural Sciences Department at
InterAmerican University of Puerto Rico. Her research interest isin the area of Integrated Pest Management in agriculture.

James Gilreath (Biologist). Jm has been with the University of Horida Gulf Coast Research and Education Center snce 1981. In this
position his primary responsbilities are to plan, implement and publish the results of investigations in weed science in vegetable and
ornamenta crops. One main focus of the research isthe evaluation and development of weed amangement programs for specific weed
pests. He earned his Ph.D. (Horticulture) from The University of Horida (Gainesville) and a Master of Science, dso in Horticulture, from
Clemson University (Clemson). Dr. Gilregth is a 1974 graduate of Clemson Universty (Clemson) with a degree in Agronomy and Soils.
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Arthur Grube (Economist). Arthur has been with the U.S. Environmenta Protection Agency since 1987. Heisnow a Senior Economist
in the Biologica and Economics Analysis Divison, Office of Pesticide Programs. He earned his Ph.D. (Economics) from North Carolina
State Universty (Raeigh) and a Magters of Arts (Economics) dso from North Carolina State University. Dr. Grubeis a 1970 graduate of
Simon Fraser University (Vancouver) where his Bachelor of Arts degree (Economics) was earned with honors. Prior to joining EPA Dr.
Grube conducted work on the costs and benefits of pesticide use at the University of Illinois (Urbang). Dr. Grube has been a co-author of a
number of journd articlesin various areas of pesticide economics

L eRoy Hansen (Economist). LeRoy Hansen is currently employed as an Agriculturd Economist for the USDA Economic Research
Service, Resource Economics Divison in the Resources and Environmenta Policy Branch. He received his Ph.D. in resource economics
from lowa State University (Ames) in 1986. During his 16 years at USDA, Dr. Hansen has published USDA reports, spoken at profession
mesetings, and appeared in televison and radio interviews.

Frank Hernandez (Economist). Frank has been with the U.S. Environmenta Protection Agency sSince 1991. Heis a staff economist at the
Biologica and Economic Andysis Divison of the Office of Pesticide Programs. He holds degrees in Economics and Political Science from
the City University of New York.

Arnet W. Jones (Biologist). Arnet has been with the U.S. Environmental Protection Agency since 1990. He has had severd senior
technical and management positions and currently serves as Chief of the Herbicide and Insecticide Branch, Biologica and Economic
Andyss Divison, Office of Pesticide Programs. Prior to joining EPA he was Senior Agronomist at Development Assistance Corporation, a
Washington, D.C. firm that specidized in internationa agriculturd development. He holds a Master of Science (Agronomy) from the
University of Maryland (College Park).

Hong-Jin Kim (Economist). Jn has been an economigt a the Nationd Center for Environmental Economics at the U.S. Environmental
Protection Agency (EPA) since 1998. His primary areas of research interest include environmenta cost accounting for private industries He
earned his Ph.D. (Environmental and Resource Economics) from The Univeraty of Caifornia (Davis) and holds a Magter of Science from
the same inditution. Dr. Kim isa 1987 graduate of Korea University (Seoul) with a Bachelor of Arts (Economics). Prior to joining the

U.S. EPA, Dr. Kim was an assstant professor at the Universty of Alaska (Anchorage) and an economist a the California Energy
Commissions. Dr. Kim isthe author of numerous articlesin the fields of resource and environmenta economics.
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James L eesch (Biologist). Jm has been aresearch entomologist with the Agricultural Resarch Service of the U.S. Department of
Agriculture since 1971. Hismain area of interest is post-harvest commodity protection at the San Joaquin Valle. He earned his Ph.D.
(Entomology/ Insect Toxicology) from The Univeraty of Cdifornia (Riversde) Dr. Leesch received a B.A. degreein Chemistry from
Occidenta Collegein Los Angeles, CA in 1965. Heis currently a Research entomologist for the Agricultura Research Service (USDA)
researching Agricultural Sciences Center in Parlier, CA. Hejoined ARS in June of 1971.

Sean Lennon (Biologist). SeanisaBiologist interning with the Office of Pesticide Programs of the U.S. Environmental Protection
Agency. Hewill receive hisM.S. in Plant and Environmenta Science in December 2003 from Clemson University (Clemson). Mr.
Lennon is agraduate of Georgia College & State Univerdty (Milledgeville) where he earned a Bachelor of Science (Biology). Seanis
conducting research in Integrated Pest Management of Southeastern Peaches. He has eight years of experience in the commercia peach
industry.

Nikhil Mallampalli (Biologist). Nikhil has been with the U.S. Environmenta Protection Agency since 2001. Heis an entomologist in the
Herbicide and Insecticide Branch of the Biologica and Economic Analysis Divison. His primary duties include the assessment of pedticide
efficacy in avariety of crops, and andyss of the impacts of risk mitigation on pest management. Dr. Mdlampalli earned his Ph.D.
(Entomology) from The University of Maryland (College Park) and holds aMagter of Science (Entomology) from the samr indtitution. Prior
to joining the EPA, he worked as a postdoctora research fellow a Michigan State University (East Lansing) on I|PM projects designed to
reduce reliance on pesticides in smdl fruit production.

Tom Melton (Biologist). Tom has been amember of the Plant Pathology faculty a North Carolina State University since 1987. Starting as
an assstant professor and extension specidist, Tom has become the Philip Morris Professor at North Carolina State University. His primary
respongbilities are to develop and disseminate disease management strategies for tobacco. Dr. Mdton earned his Ph.D. (Plant Pathology)
from The University of Illinois (Urbana-Champaign) and holds a Master of Science (Pest Management) degree from North Carolina State
Universty (Raleigh). Heisa 1978 graduate of Norht Carolina State University (Raleigh) Prior to joining the North Carolina State faculty,

Dr. Mdton was a member of the faculty a The University of Illinois (Urbana-Champaign).

Richard Michéll (Biologist). Rich has been with the U.S. Environmenta Protection Agency since 1972. He is a nematol ogist/plant

pathologist in the Herbicide and Insecticide Branch of the Biologica and Economic Andyss Divison. His primary duties include the
asessment of pesticide efficacy in avariety of crops, with specid emphasis on fungicide and nematicide use and the development of risk
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reduction options for fungicides and nematicides. Dr. Michell earned his Ph.D. (Plant Pathology/Nematology) from The University of
[llinois (Urbana-Champaign) and holds a Master of Science degree (Plant Pathology/Nematology) from The University of Georgia (Athens).

Lorraine Mitchell (Economist). Lorraine has been an agriculturad economist with the U.S. Department of Agriculture, Economic Research
Service snce 1998. Sheworks on agriculturd trade issues, particularly pertaining to consumer demand in the EU and emerging markets.
Dr. Mitchell earned her Ph.D. (Economics) from The University of Cdifornia (Berkdey). Prior to joining ERS, Dr. Mitchdl was a member
of the faculty of the School of Internationd Service of The American University (Washington) and a research assistant at the World Bank.

Thuy Nguyen (Chemist). Thuy has been with the U.S. Environmenta Protection Agency since 1997, as achemist in the Office of
Pedticides Program. She assesses and characterizes ecologicd risk of pesticidesin the environment as aresult of agricultura uses. She
earned her degrees of Master of Science (Chemistry) from the Universty of Delaware and Bachelor of Science (Chemistry and
Mathematics) from Mary Washington College (Fredericksburg, VA). Prior to joining the EPA, Ms Nguyen held aresearch and
development scientist position at Sun Oil company in Marcus Hook, PA, then managed the daily operation of severd EPA certified
laboratories for the analyses of pesticides and other organic compoundsin air, water, and sediments.

Jack Norton(Biologist). Jack has worked for the U.S. Department of Agriculture Interregiona research Project #4 (IR-4) as a consultant
gnce 1998. The primary focus of hisresearch isthe investigation of potentid methyl bromide replacement for registration on minor crops.
He is an active member of the USDA/EPA Methyl Bromide Alternatives Working Group. Dr, Norton earned his Ph.D. (Horticulture) from
Texas A&M University (College Station) and holds a Master of Science (Horticultural Science) from Oklahoma State University(Stillwater).
Heisagraduate of Oklahoma State University (Stillwater). Prior to joining the IR-4 program, Dr. Norton worked in the crop protection
industry for 27 years where he was responsible for the development and registration of a number of important products.

Olga Odiott (Biologist) Olga has been with the U.S. Environmental Protection Agency since 1989. She has held severd technica
positions and currently serves as a Senior Biologist within the Office of Science Coordination and Policy. In this position she serves as
Designated Federd Officid and liaison on behaf of the Office of Pegticide Programs and the FIFRA Scientific Advisory Pandl, an
independent peer review body that provides advice to the Agency on issues concerning the impact of pesticides on hedlth and the
environment. She holds a Magters of Science (Plant Pathology) from the University of Puerto Rico (San Juan). Prior to joining EPA, Ms.
Odiott worked for the U.S. Department of Agriculture.
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Craig Osteen(Economist). Craig has been with the U.S. Department of Agriculture for over 20 years. He currently iswith the Economic
Research Service in the Production Management and Technology Branch, Resource Economics Divison. He primary areas of interest
relate to issues of pest control, including pesticide regulation, integrated pest management, and the methyl bromide phase out. Dr. Osteen
earned his Ph.D. (Natural Resource Economics) from Michigan State University (East Lansing).

Elisa Rim (Economist). Elisaisan Agricultura Economigt interning with the Office of Pesticide Programs of the U.S. Environmenta
Protection Agency. She earned her Master of Science (Agricultural Economics) from The Ohio State University (Columbus) and holds a
Bachdlor of Arts (Politica Science) from the same indtitution. She has conducted research in environmental economics and developed a cost
andydis optimization mode for stream naturalization projects in northwest Ohio.

Erin Rosskopf (Biologist). Erin received her PhD from the Plant Pethology Department, University of Florida, Gainesvillein 1997. Sheis
currently a Research Microbiologist with the USDA, ARS and has served in this position for 5 years.

Carmen L. Sandretto (Agricultura Economist). Carmen has been with the Economic Research Service of the U.S. Department of
Agriculture for over 30 yearsin avariety of assgnments at severd field locations, and since 1985 in Washington, DC. He hasworked on a
range of natura resource economics issues and in recent years on soil conservation and management, pesticide use and water quality, and
smdl farm research sudies. Mr. Sandretto holds a Master of Arts degree (Economics) from Harvard University (Cambridge) and aMaster
of Science (Agriculturd Economics) from The Universty of Wisconsin (Madison). Mr Sandretto is a graduate of Michigan State University
(East Lansing). Prior to serving in Washington, D.C. he was a member of the economics faculty a Michigan State University and at the
Universty of New Hampshire (Durham).

Judith . John (Biologist). Judy has been with the USDA's Agricultural Research Service since 1967. She currently serves as Associate
Deputy Adminigtrator and as such she is respongble for the Department's intramura research programs in the plant sciences, including those
deding with pre- and post-harvest dternatives to methyl bromide. Dr. St. John earned her Ph.D. (Plant Physiology) from The University of
Florida (Gainesville).

James Throne (Biologist). Jm isaResearch Entomologist with the U.S. Department of Agricultureé's Agricultural Research Service and
Research Leader of the Biologica Research Unit a the Grain Marketing and Production Research Center in Manhattan, Kansas. He
conducts research in insect ecology and development of smulation modd s for improving integrated pest management systems for stored

grain and processed ceredl products. Other current areas of research include investigating seed resistance to stored-grain insect pests and use
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of near-infrared spectroscopy for detection of insect-infested grain. im has been with ARS since 1985. Dr. Throne earned his Ph.D.
(Entomology) in 1983 from Cornell University (Ithaca) and earned a Master of Science Degree (Entomology) in 1978 from Washington
State Univerdaty (Pullman). Dr. throneis a 1976 graduate (Biology) of Southeastern Massachusetts University (N. Dartmouth).

Thomas J. Trout (Agriculturd Engineer). Tom has been with the U.S. Department of Agriculture, Agricultural Research Service since
1982. He currently serves ar research leader in the Water Management Research Laboratory in Fresno, CA. His present work includes
sudying factors that affect infiltration rates and water distribution uniformity under irrigation, determining crop water requirements, and
developing dternatives to methyl bromide fumigation. Dr. Trout earned his Ph.D. (Agricultural Engineering) from Colorado State
Universty (Fort Collins) and holds a Master of Science degree from the same ingtitution, also in agriculturd engineering. Dr. Trout isa
1972 graduate of Case Western Reserve University (Cleveland) with a degree in mechanical engineering. Prior to joining the ARS, Dr.
trout was a member of the engineering faculty of Colorado State University (Fort Collins). Heisthe author of numerous publications on the
subject of methyl bromide dternatives.

J. Bryan Unruh (Biologist). Bryan is Associate Professor of Environmental Horticulture at The University of Florida (Milton) and an
extenson specidist in turfgrass. He leads the statewide turfgrass extenson design team. Dr. Unruh earned his Ph.D. (Horticulture) from
lowa State University (Ames) and holds a Magter of Science degree (Horticulture) from Kansas State University (Manhattan). Heisa 1989
graduate of Kansas State University.

David Widawsky (Chief, Economic Andysis Branch). David has been with the U.S. Environmental Protection Agency since 1998. He
has also served as an economist and ateam leader. As branch chief, David is respongible for directing a Saff of economists to conduct
economic analysesin support of pesticide regulatory decisons. He earned his Ph.D. (Development and Applied Economics) from Stanford
University (Palo Alto), and aMaster of Science (Agriculturd Economics) from Colorado State University (Fort Callins). Dr. Widawsky isa
1987 graduate (Plant and Soil Biology, Agriculturd Economics) of the University of Cdifornia (Berkeley). Prior to joining EPA, Dr.
Widawsky conducted research on the economics of integrated pest management in Asian rice production, while serving as an agricultura
economigt at the Internationd Rice Research Ingtitute (IRRI) in the Philippines.

TJ Wyatt (Economist). TJ has been with the U. S. Environmenta Protection Agency since 2001. He servesin the Office of Pesticide
Programs andyzing the costs and benefits of pedticide regulation. His other main area of research is farmer decison-making, especidly
pertaining to issues of soil fertility and soil conservation and of pesticide choice. Dr. Wyatt earned his Ph.D. (Agricultural Economics) from
The Universty of Cdifornia (Davis). Dr. Wyatt holds a Master of Science (Internationa Agricultural Development) from the same
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ingtitution. Heisa 1985 graduate of The Universty of Wyoming (Laramie). Prior to joining the EPA, he worked at the International Crops
Research Indtitute for the Semi-Arid Tropics (ICRISAT) and was based at the Sahelian Center in Niamey, Niger.

L eonard Yourman (Biologist). Leonard isaplant pathologist with the Biological and Economic Andyss Division of theU. S.
Environmentd Protection Agency. He currently conducts assessments of pesticide use as they relate to crop diseases He earned hisPh. D.
(Plant Pathology) from Clemson University (Clemson) and holds a Master of Science (Horticulture/ Plant Breeding) from Texas A& M
Universty (College Station). Dr. Yourman is agraduate (English Literature) of The George Washington University (Washington, DC). .

Prior to joining EPA, he conducted research on biological control of invasive plantswith USDA a the Foreign Disease Weed Science
Research Unit (Ft. Detrick, MD). He has aso conducted research on biologica control of post harvest diseases of gpples and pears at the
USDA Appdachian Fruit Research Station (Kearneysville, WV). Research at Clemson University concerned the molecular characterization
of fungicide resstance in populations of the fungd plant pathogen Botrytis cinerea.

| stanbul Yusuf (Economist). Istanbul has been with the U. S. Environmental Protection Agency since 1998. She servesin the Office of
Pedticide Programs andyzing the costs imposed by the regulation of pesticides. She earned her Magter=s degree in Economics from
American Universty (Washington). Ms Yusuf isa 1987 graduate of Westfield State College (Westfidd) with a Bachelor of Artsin
Business Adminigtration. Prior to joining EPA Istanbul worked for an Internationd Trading Company in McLean, Virginia

Page 46



Appendix D: Charts

(Seethe separate eectronic filefor CHART 1 and CHART 2)
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