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SUMMARY



The impacts of cancdling diazinon on pears would be consderable in the Peacific Region of
Washington, Oregon and California, whichtogether account for 98% of U.S. pear production. Diazinon
is used to control San Jose scale, which has two generations each year. Alternatives exist for control of
the first generation, which occurs during the dormant or delayed-dormant period of the year. Only
negligible impacts from increased costs are expected from cancellation for use during these months.
However, vidble dternatives do not exist for control of the second generation, which occurs during the
summer growing season.  Left uncontrolled, scae infestations could result in sgnificant declines in fruit
quality that could lower revenuesto the grower. BEAD estimates that gross revenues could decline by 20
to 25% on affected acres and those growers would likely face losses of net revenues of $800-1000/acre.
For these growers, revenueswould not cover operating costs. About 2,240 acres, or 3.6% of theregion’s
pear acreage, could be affected annuadly. The pear industry of the three states could face yearly losses of
more than $2.1 million dollars, out of gross revenues of $267 million.

LIMITATIONS AND SCOPE OF ANALYSIS

The scope of this anayssincudes an examination of potentid regiond-level impacts associated
with eimination (through a phase-out) of the use of diazinon in pears. This mitigation scenario reflectsthe
high hedlth risksto mixers, loaders and gpplicators asidentified by the Hedth Effects Divison of the Office
of Pegticide Programs. Thisanaysisdoes not attempt to addressimpacts associated with mitigation efforts
targeted a workersreentering fiddstreated with diazinon, or potential mitigation for various environmenta
risks (i.e, risk mitigation for risks to terrestrid plants and organisms or water contamination).

There are limitations to this assessment. The impacts estimated by this anays's only represent
potentia short-term — 1 to 2 years—impacts on the pear production system and grower returns. National
impacts are calculated by smply scaling up the estimated per-acreimpacts. We ignore potentia changes
in price that may result from production changes and, in estimating grower impacts, we assume there will
be no shift from pearsto other crops. Further, BEAD does not consider the possibility that growerswould
increase applications in the dormant period as insurance againgt a second-generation outbreak, which
would, in any case, be less than 100% effective.

Assumptions about yield and quality losses associated with the various scenarios are based on the
best professond judgement of BEAD anaysts when estimates were not available from other sources.
Assumptions are based on a review of available USDA crop profiles, state crop production guides,
discussons with univergity extenson and research entomologists knowledgesgble in pear production, and
other sources listed. Pear production is a very complex system that can be influenced by a variety of
parameters (e. g., weether). BEAD' s ability to quantitatively capture the wide array of events that could
unfold given each hypotheticd scenario listed aboveis limited.

CROP PRODUCTION



Pears (Pyrus communis) are a pome fruit related to gpples. Bartlett isthe most common variety
grownintheU. S. Mogt of the production of Bartlett pears goesfor canning, athough early in the season,
some will gofor fresh market. D’ Anjou, the next most common variety growninthe US, isgrown primarily
for fresh market.

U.S. and Regional Pear Production

Totad U.S. pear production averages 991,000 tons per year, and is valued a nearly $275 million
(see Table 1). Cdliforniaand the Pacific Northwest (Oregon and Washington) account for over 95% of
U.S. pear production. The mgor production region is the Pacific Northwest, and the mgor production
date is Washington.

Table 1. 1998-2000 Average Pear Production and Value of Production

Region Bearing Acreage Production Percent of U.S. Vaue of
(Acres) (Tong) Production Production

($2000)

U.S! 66,120 976,800 — $276,631
Cdifornia 19,300 315,000 32.2% $74,168
Oregon 17,800 229,700 23.5% $81,219
Washington 24,400 407,000 41.7% $111,695

Source: USDA/NASS, Non-citrus Fruits and Nuts 2000 Summary .
1 Production of pears in Michigan, New Y ork, Pennsylvania accounts for 2% of U.S. production;
production in Colorado, Connecticut, and Utah accounts for <1% of production.

1N 2000, about 547,000 tons, or almaost 60% of U.S. production, went to the fresh market (USDA
2000). At $173 million, thisrepresentsdmost 70% of thetotd vaue. The price premium for fresh market
production is considerable. The average U.S. price for fresh market pears in 2000 was $318/ton
compared to $190/ton for processed. The U.S. exported 165,600 metric tons (MT) of fresh pears
(FATUS, 2001) in 2000, with avaue of $91 million. Almost haf went to Mexico. Dueto seasondity of
production, the U.S. dso imported about 93,600 MT of fresh pears, mostly from Argentinaand Chile, with
avdue of $80.6 million.

DIAZINON USAGE ON PEARS

BEAD estimated that between 1987 and 1997, diazinon was applied to about 11% of pear
acreage annudly (BEAD, 2000). Bearing acreage of pears was somewhat higher during this period
compared to the past severa years, measuring about 78,000 acres. BEAD estimated usage to be
goproximately 16,000 Ibs. activeingredient (a.i.) per year. USDA (2000) reports 7% of the acreage was



treated in 1999, the last year for which data are available, with 8,900 Ibs ai. This suggeststhat diazinon
usage on pearsis dedining.

Usage in Cdifornia is somewhat higher than the nationa average. USDA reports 11% of the
acreage in Cdifornia was treated in 1999, using 4,200 Ibs of diazinon. Data from the Cdifornia
Environmenta Protection Agency (2001) show an average usage of 4,100 Ibsannually between 1997 and
2000. Washington reported 9% of acreage treated, representing over 2,000 acres, with 4,700 |bs a..
(Table 2). Michigan, Oregon and Pennsylvania report using diazinon; however, usage was not quantified
in 1999, and is assumed to be minor. Oregon treated 9% of pear acreage in 1997 with diazinon, about
1,600 acres, utilizing 1,700 Ibs a.i.

Table 2. Diazinon Usage on Pears, 1999

Region Percent Crop Base Area Ibs ai. no. of Ibs. ai. per
Treated Treated Applied Applications | Acreper Year

u.st 7 4,600 8,900 1.2 1.9

Cdifornia 12 2,500 4,100 11 1.6

Oregor? 5 900

Washington 9 2,200 4,700 1.0 21

Source: USDA/NASS, Agricultura Chemical Usage, 2000.
1 Columns may not sum due to rounding.
2 Oregon figures are assumed, given no reporting in 1999.

Target Insect Pestsand Control

Thelife cycdle of apear treeis Smilar to other fruit trees, such asgpples. In generd, the trees will
break their dormant/delayed dormant phasein early to mid-April. Pink through peta fall stagesoccur from
mid-April through mid-May. The fruit may mature as early aslate July or as late as October depending
upon variety and location.

Although there is little use of diazinon in pears, the primary target is San Jose scae,
Quadraspidiotus perniciosus. Therearegenerdly two generationsof San Jose scaeper year. Thisinsect
infests branches, shoots, leaves and fruit. The insects feed by sucking plant juices from the trees and they
may asoinject atoxin. Fema e scaesbear liveyoung (crawlers), which moveto new feeding sitesincluding
the fruit. Eventualy they become sessile, lose their legs, and form ascale cover. Fruit infested by San Jose
scdeis often bumpy and, in extreme cases, fruit may be severely misshgpen and stunted. Fruit with scde
damage is downgraded to culls. Additiondly, San Jose scale can serioudy weaken branches and main
scaffold limbsand kill fruiting purs, thus causing permanent injury and even death to maturetrees (OR Pear
Crop Profiles, 1999).



Recommended Control: Horticulturd oil plus an OP, like diazinon or chlorpyrifos, applied during
the dormant or delayed dormant stage, is the most efficacious control for San Jose scae and many other
overwintering pear insects. Thorough coverage isimportant for effective control. If adormant spray isnot
applied, it isimportant to monitor for San Jose scale using pheromone traps and degree-day modelsin the
spring. Although the timing of San Jose scale sprays in the spring may not be the same as codling moth
sorays, usudly aregular spray program of azinphos-methyl or phosmet againgt codling moth will also help
to control San Jose scale crawlers. However, in many areasthis crawler stage does not coincide with the
codling moths and applying azinphos-methyl or phosmet again would be more than the pest Stuation
warrants. Additiondly, the number of gpplications of azinphos-methyl and phosmet are limited, and
growers will want to save these chemicasfor codling moth infestations.

Dormant or Delayed Dormant Applicationsfor San Jose Scale

Horticulturd Qils

In 1997, atotal of 2,460,930 Ib a.i. was applied to 89.8% of the pear acreage. Oilswere applied
an average of 3 times at a median rate of 23.57 |b ai./acre. The 1998 use in Oregon was 100% in the
Hood River Vdley and 90% in southern Oregon (Oregon Crop Profile). Contral is better if the ail is
combined with diazinon or chlorpyrifas.

Pyriproxifen
In 1998, growers in Oregon treated 80% of the pear acreage in the Hood River Vdley and 40%

of the acreage in southern Oregon, under a Section 18 exemption. This Insect Growth Regulator was
registered on pearsin the fal of 1999. It gppearsto fit well with an integrated pest management srategy.

Liquid Lime Sulfur

Product labelsalow a7 Ibai./acrerate and a48-hour REI. In 1997, atota of 106,614 |ba.i. was
applied to 19.77% of the CA pear acreage. Lime sulfur was gpplied an average of 1timeat amedianrate
of 18.41 Ib a.i./acre. The 1998 usage in the Hood River Valley was 20% of the acreage and 45% of the
acreage in southern Oregon was treated (Oregon Crop Profile).

Wettable Sulfur

Product labels allow an 8-16 Ib a.i./acre rate and a 24-hour REI. In 1997, atotal of 145,407 |b
ali. was applied to 46.08% of the pear acreage. Sulfur was gpplied an average of 1 time at amedian rate
of 10.4 Ib ai./acre. Applied a 5 Ib/acre in the finger stage (pre-bloom) can aso reduce mite populations.
(CaPear Crop Profile) Oregon Crop Profile reported in 1998 80% of the Hood River Valley acres and
5% of southern Oregon acres



Post-Bloom Applications

There are no viable dternatives to diazion for control of San Jose scale during the growing season
due to phytotoxicity concerns with ails, chlorpyrifos, pyriproxyfen and sulfur. Azinphos-methyl and
phosmet could provide suppression activity, but the number of gpplicationsare limited and are needed for
codling moth contral. If an outbreak of San Jose scale should occur and not be controlled, agrower could
potentialy suffer qudity reductions on 20-25% of the fruit (McClain, persond communication).

If control of San Jose scaeisnot accomplished by the dormant gpplications, the recommendation
is an goplication of diazinon for the second generation during the summer.

Another potentia use of diazinon in Cdiforniaisin orchardsthat border resdentia areas, schoals,
or publiclands. According to the CaiforniaPear Advisory Board, County Agriculture Commissionerswill
not issue permitsfor the use of azinphos-methyl to control codling mothsin the portions of the orchard that
border these senstiveareas. Phosmet, though not as efficacious as azinphos-methyl, isstill dlowed in most
of these areas and is more efficacious againg the codling moth than diazinon. However, diazinon is an
dternative currently available for thisuse. Diazinon is rated as fair and has to be gpplied more often to
provide some control (50%) of codling moth. Some pear growers are concerned that in the future phosmet
will no longer be dlowed in these sensitive areas and then they will need diazinon.

IMPACTS OF CANCELLATION OF DIAZINON

Viable dternativesexist for control of San Jose scale during the dormant or delayed dormant stage
of pears. Many growers aready utilize these dternatives, depending on the level of pest pressure.
Cancdlation of diazinon would force growers currently using it to switch to another method. Thereareno
viable dternatives to diazinon for summer sprays for San Jose scae, growerswho fail to control the scae
with dormant sprays, and get an outbreak, could see adecreaseinthe quality of thefruit, resultingina20-
25% loss.

Economic Impacts

A crop budget approach was used to determine the economic impact of diazinon cancellation on
pear growers. Sample production costs were obtained from the Agriculturd Cooperative Extension
programs of Oregon and Washington State Universities and the University of Cdifornia. These budgets
are reflective of the likely incurred cogts, but are not based on cost of production surveys. This andyss
assumesthat farm gate prices are not affected by any changes at the grower level and that growers do not
drastically dter their production practices. We focus solely on operating codts, ignoring overhead, the
opportunity cost of land and amortized establishment costs, asthese are difficult to measure. Thusnet cash
returns overstate actua profits to the grower.

Higtoricd yield and price data were utilized to determine gross returns per acre. Table 3 presents
gross returns, production costs and net cash returns to pear production in Central Washington, assuming
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a San Jose scale infestation during the dormant or delayed-dormant period. Yields have averaged 16.7
tong/acre over the past severd years, ranging from16.0to 17.4 (USDA, 2001). Yieldsare not expected
to be impacted by the cancedllation of diazinon because dternatives are equdly effective for the dormant
spray againgt San Jose scale. The price of $274.40/ton is a weighted average of fresh and processed
pears.

According to the estimated crop budgets, insecticide costs cover eight gpplications throughout the
year, with atotal cost of $549/acre. EPA dataprovidesaper acre cost of diazinon in Washington, for an
applicationrateof 1.5Ibsa.i./acre, of about $13.50. Chlorpyrifos, applied at about 1.7 Ibsa.i./acre, costs
$19.50, while pyriproxyfen, applied at 0.05 Ibs a.i./acre, costs over $40/acre. Sulfur cogts less than
diazinon, but BEAD assumes that growers use diazinon because sulfur is ingppropriate for their Stuation.
BEAD believes growers currently using diazinon would choose to apply chlorpyrifos in the case of
cancdllation, increasing chemica cogts by nearly $6.00 per acre. Thisimpliesanincreaseof 0.2%in total
operating expenses. Net cash revenues per acre are expected to decline about 0.4% for growers currently
using diazinon. For atypica farm with 40 acres of pears, income losses are estimated at amost $235 if
an infestation occurs.

Table 3. Gross Returns, Production Costs and Net Returns to Pear Production, Central
Washington, with San Jose scale outbreak during dor mant season.

base scenario dternative % change

diazinon chlorpyrifos
production (tong/acre) 16.7 16.7 0.0
price ($/ton) 274.40 274.40
grossreturns ($acre) 4582.48 4582.48
diazinon (¥acre) 13.50
chlorpyrifos ($acre) 19.50 42.8
other insecticide costs (¥acre) 535.00 535.00
total insecticide costs 548.50 554.50 0.8
other pre-harvest costs ($/acre) 2049.50 2049.50
harvest costs ($/acre) 601.20 601.20
total operating costs ($/acre) 3199.20 3205.20 0.2
net cash returns ($acre) 1383.28 1377.28 -0.4

Source: University of Washington Cooperative Extenson, BEAD data



Vduesaresmilar for Oregon. Althoughyields per acre arelower, 12.9 tons/acre, pricesreceived
are higher, $353.60/ton, resulting in gross returns of $4561/acre. Tota insecticide costs are expected to
be somewhat lower than in Washington, dightly more than $300/acre. The cost differentia between
diazinon, applied at 2.0 Ibs/acre, and chlorpyrifos, at the same rate, is $5.35/acre, for a change in totdl
inscticide costs of 1.7%. Total operating costs are expected to increase 0.2% and net cash returnsto fall
0.5%, from $1006/acre to $1001/acre. Oregon orchards are smaller in size than in Washington, between
12 and 30 acres. A 20-acre farm would be expected to lose about $107 when there is an infestation.

Cdifornia has a somewhat higher harvest cost, which reduces net returns, but is otherwise smilar.
Expected yidds are 16.3 tong/acre and the weighted average price is about $235/ton for gross returns of
$3840 per acre. Diazinonfor scale control isapplied at 1.7 Ibsa.i./acre at acost of dightly morethan $13.
At 1.3 Ibs ai., chlorpyrifos costs over $18/acre for a cost increase of $5.10. Total insecticide costs
increase 1.5% and total variable costsincrease 0.1%. Net cash returnsin Cdifornia are only $331/acre
and would dedline to $326, or 1.5%. Farm sizeis highly variable depending on the region of Cdifornia,
from only 5 acres of pears in the Sierra Nevada foothills to 100 acres in production in the Sacramento
Ddtaarea. Farm losses would thus vary from $25 to $510 due to cancellation of diazinon.

BEAD concludes that cancdllation of diazinon would have negligible impacts on growers that use
diazinon for dormant or delayed-dormant control of San Josescale. However, for asummer outbreak of
the pegt, the loss of diazinon would result in disaster for impacted growers because chlorpyrifos and other
aternatives are not appropriate for use during the growing season. Left uncontrolled, San Jose scae
causes severe quaity damage to the fruit. Damage would be such that the affected pears could not be
marketed for either fresh or most processed purposes, including canning or drying. The pears could be
used for juice, but a asgnificant lossin vaue.

Cdiforniadata (UC, 2000) indicate that about 34% of pears make it to thefresh market, 49%to
processed and 17% isoff-gradeor culled and sold for juice. Average pricesfor the various categoriesfrom
the same data are $360/ton fresh, $220/ton processed and $30/ton cull. As shown in the firgt column
under Cdiforniain Table 4, the weighted average price of pearsis $236/ton. Quality lossesof 25% from
the fresh and processed categories (second column) to cull result in adrop in expected pricesto lessthan
$200/ton, a22% decreasein theweighted average price. Grossrevenuesaso decline by 22% for infested
acresin Cdifornia Whiletherewould beadight decreaseininsecticide costs, Cdiforniadatasuggeststha
harvest costs would actudly increase because additiond sorting of the fruit is required. Revenues for
affected growersin Californiawould not cover operating costs; shortfals could be more than $500/acre.
Most growers would have dready paid the mgority of their operating costs, so they may harvest despite
the losses, since the income would at least pay the harvest codts.

Table 4 provides smilar information for Oregon and Washington, however these data are less
certainthanfor Cdifornia. Dataare unavailablefor aprecise breakdown of fresh, processed and cull yields
or prices. Figuresin Table 4 are based on USDA/NASS data for utilization of Bartlett pears only, the
average price per ton of fruit and the fact that nationdly, 60% of pears are currently destined for the fresh
market. Consequences for Oregon growers with summer infestations of San Jose scae are Smilar to
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Cdifornia, with losses after paying costs of more than $450/acre; this represents a net loss of more than
$1000/acre. Losses in Washington are of smilar magnitude, but affected growerswould maintain adight
positive return of about $375/acre.

Because scaleis an occasiond pest, growers would not necessarily incur theselossesevery year.
Pear growers with congstent scale problems during the summer month would eventualy be forced to exit
the industry, possibly cultivating other crops. Maost growers would expect to face an infestation a some
point, however. Cancellation of diazinon for summer scae control would increase the probability of losses
and the variability of income for nearly dl growers.

Regional Level Impacts

Most growers obtain control of San Jose scae with dormant or delayed dormant applications.
Cdifornia datasuggest that about 60% of the acrestreated with diazinon aretreated a thistime. Assuming
asmilar digribution in Oregon and Washington alows us to make rough estimates of |osses to the pear
industry nationdly.

Table4. Impact on fruit quality and gross revenue of cancellation of diazinon for summer San
Jose scale control, assuming no alter native.

Cdifornia Oregon Washington
with without with without with without
diazinon diazinon diazinon | diazinon | diazinon | diazinon
yield fresh (ton/acre) 5.6 45 85 6.4 11.0 8.3
price ($/ton) 360 360 468 468 351 351
vaue (Hacre) 2016 1620 3978 2995 3861 2913
processed (ton/acre) 7.9 6.3 3.2 24 4.2 31
price ($/ton) 220 220 168 168 160 160
vaue (Hacre) 1738 1386 538 403 672 496
cull (ton/acre) 2.8 55 1.2 4.1 1.5 5.3
price (Hton) 30 30 30 30 30 30
value (Hacre) 84 165 36 123 45 159
total (ton/acre) 16.3 16.3 12.9 12.9 16.7 16.7
value (Hacre) 3841 3003 4561 3518 4582 3562




Cdifornia Oregon Washington
with without with without with without
diazinon diazinon diazinon | diazinon | diazinon | diazinon
average price ($/ton) | 235.64 184.23 353.58 272.69 274.36 213.27
% change -21.8 -22.9 -22.3

Source: BEAD/EPA caculations.

Giventheestimatesof acrestreated found in Table 2, dormant season sprays occur on about 3,360
acres. With cost increases of $5-6.00/acrefrom switching to chlorpyrifosfor dormant applications, BEAD
estimates losses of between $16,800 and $20,200 annually for Cdifornia, Oregon and Washington.
Losses due to lack of control options for the second generation of San Jose scale are much gresater,
dthough the affected acreage, 2,240, is less. Cadlifornia growers would be expected to lose about
$840,000 yearly, while for Oregon and Washington the figures are $378,000 and $880,000. Total losses
to the pear industry of the three states are more than $2.1 million in net revenues out of a gross vaue of

production of $267 million. Less than 3% of pear production occurs outside these three states, but some
losses would be incurred there as well.

While the individua grower would face scae infestations only occasondly, at the nationd level

some percentage of pear acreage will likely be affected every year. Thus, industry losses are expected to
occur annualy. Lossesto the industry are estimated to be 0.8% of gross revenues.

10



CONCLUSION

Diazinon is mainly used on pears for control of San Jose scale, which has two generations each
year. Cancdlation of diazinonfor thefirst generation, which occursduring the dormant or del ayed-dormant
period, would have negligible impacts on growers and the pear industry since effective, but dightly more
codlly, control options are available. However, without diazinon to control the second generation, which
may occur during the summer growing period, individua growers could face adisastrous Situation because
there are no feasible control dternatives. A scale outbreak would cause severe qudity lossesresulting in
declines of gross revenues between 20 and 25%. BEAD estimates that |ossesin net revenuefor affected
growers range from $800-1000/acre and would likely result in negative returns. Theindustry asawhole
would lose about $2.1 million annudly.
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