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OBJECTIVE

This assessment was conducted to determine the current levels of consumer exposure to
unavoidable residues of Cry9C protein in food containing forms of milled corn. These estimated
exposures were compared to exposures previously estimated by the US Environmental
Protection Agency (EPA) for potential exposures from Cry9C in wet milled corn alonein order
to confirm that any remaining unavoidable residues do not present a human health risk.

1. OVERVIEW

This assessment estimates consumer exposure by utilizing the results of monitoring of
Cry9C residuesin the US corn supply by government and industry, additional confirmation,
guantification and processing studies, and food consumption surveys for the US population
collected by the US Department of Agriculture (USDA). The samples were collected “in
market” as corn is stored, shipped and/or milled.

A. Quantification of Remaining Cry9C Residues

For the last five years corn has been extensively screened for the presence of Cry9C as
the corn is stored, shipped and milled and the results have been reported on a voluntary basisin
the Quality Check Program (QCP) and/or in databases maintained by North American Millers
Association (NAMA) and by the USDA Grain Inspection, Packers and Stockyards
Administration (GIPSA). Since 2001, almost 4 million analyses for Cry9C residues in more than
4 billion bushels of corn have been conducted. The percent of bushels determined to have some
residues of Cry9C corn has steadily declined each year. In the past year less than 0.01% of
bushels have been reported to contain residues of Cry9C. Detection of residues of Cry9C is seen
more often in some months than in other months; however, comparisons of the same month over
the 5-year period show consistently declining residues.

In order to reflect current market place conditions, for this assessment, the estimates of
the residues of Cry9C in corn products, as consumed, was determined from “in market”
screening of corn grain over the past year from September 2004 — August 2005. The assessment
uses data for the past year that reflects the results of approximately 60,000 tests reflecting more
than 441 million bushels. These samples were tested using an enzyme-linked immunoadsorbent
assay (ELISA) strip test, a*“qualitative” analytical method that is sufficiently sensitive to detect
Cry9C residues from 1 kernel of corn out of 800 kernels of corn. When the protocol calling for
testing of 3 800-kernel sub-samplesis used, this represents a detection threshold of about 20 ppb
for the Cry9C protein.
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During the last five years both the prevalence of samples containing Cry9C and the
Cry9C residues in those samples testing positive have declined dramatically. Cry9C proteinis
present in pure StarLink corn at about 12,000 ppb. More than 99.96% of the corn tested in the
past 12 months contained no detectable Cry9C residues and the highest residue seen in any corn
sampled in the past 12 months was 96 ppb. These low levels are close to the levels of detection
so that confirmation of the findings has become particularly important. Also, for thisrisk
assessment, the ability to assign quantitative values to each sample was necessary in order to
quantify potential consumer exposures. Therefore, in order to further characterize the remaining
residues of Cry9C in corn, two additional studies were conducted for this assessment:

Q) USDA/ARS Quantification Study Using USDA FGIS QA Samples
In this survey, the USDA/ARS Laboratory in Raleigh, North Carolina analyzed
more than a thousand corn samples collected by FGIS from mid-April through
mid-August 2005, using both the ELISA strip test (LOD ~ 20 ppb) and the more
sensitive ELISA plate test (detection threshold = 0.0655 optical density units,
corresponding to about 0.1 ppb). In addition to its enhanced sensitivity (lower
threshold of detection), the ELISA plate test allows quantification of the amount
of Cry9C residues present in the sample.

2 USDA/ARS Confirmation of Tests Reported Positive to the QCP
The USDA/ARS Laboratory in Raleigh aso reanalyzed samples of corn testing
positive in the field from March 2004 to September 2005 and reported to the
QCP. Whenever possible, USDA/ARS reanalyzed the same extract using fresh
ELISA strip tests and the ELISA plate test.

The datasets described above were used together to determine Cry9C residuesin corn as
araw agricultural commodity (RAC). In addition, the impact of processing on residuesin corn
was estimated. Food processing and cooking of dry and wet milled corn affect the level of
protein aswell asits physical state. A StarLink processing study estimated Cry9C residues
remaining in foods and food ingredients made from 100% StarLink corn grain after each type of
processing (MRID 453866-03). The EPA Science Advisory Panel (SAP) in 2001 concluded that
some of those forms of processing would reduce the potential allergenicity, while additional data
would be required to conclude that other forms of processing would reduce potential
alergenicity. Therefore, for the current assessment only the processing factors that the SAP
identified as affecting potential allergenicity were used to adjust the Cry9C residues in the corn
RAC.
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B. Corn Consumption in the U.S.

Consumption of corn-containing products was determined using the USDA’ s Continuing
Survey of Food Intake by Individuals (CSFII) conducted in 1994-96 and 1998. The analyses
used the same probabilistic models that are used by the EPA Office of Pesticidesto evaluate
pesticide exposures. The assessment was conducted for the US population as well as for children
and the subgroup with the highest consumption of corn — Hispanics. All corn-containing foods
were considered in the analysis.

C. Safety Deter mination

Ordinarily, safety is analyzed by comparing exposure to a no-effect level from toxicity
testing. No such level is available here, because the only toxicity concern is potential
alergenicity, and there is no method available to demonstrate that Cry9C protein has produced
alergenicity at any level or that some lower level is nonallergenic. (No evidence of allergenicity
has been identified despite extensive investigations by the US Centers for Disease Control and
Prevention and others).

An exposure criterion is available, however. In 2001, the EPA prepared a white paper
that estimated potential exposures to residues of Cry9C through corn processing using wet-
milling procedures. In that assessment, EPA estimated that the maximum potential exposure to
Cry9C residues would be 0.01959 ug Cry9C protein/day and concluded that those exposures
would not present arisk to consumers. The assessment was reviewed by the SAP (EPA, 2001b)
and the conclusions reached by the EPA regarding exposure were corroborated by the SAP.
Moreover, when the Food and Drug Administration (FDA) issued its Cry9C sampling guidance,
it called for testing only of corn destined for dry milling. There was no concern about Cry9C
residues remaining in corn that was destined for wet milling. Therefore, in the absence of a
known toxicity endpoint for Cry9C protein, exposure estimates in this report are compared to
estimates of exposure to Cry9C in corn processed through wet milling that EPA has previously
concluded presented no risk to consumers (EPA, 2001a).

In this assessment, total consumer exposures to Cry9C residues from all sources of corn
(wet and dry milling) have been estimated and compared to the value determined by EPA for wet
milling as posing no risk to consumers. The upper 99.5% percentile exposures range from 0.002
pg/day for children 1-6 years of age to 0.003 pg/day for the entire U.S. population. Even with
these conservative assumptions, the upper bound (99.5™ percentile) exposure estimate from wet-
milled corn products alone (i.e., 0.01959 ug Cry9C protein/day or less) that the EPA and SAPin
2001 determined did not present a human health concern to consumers.
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1. BACKGROUND

StarLink corn was approved in the United Sates for use as an animal feed, but not for
food destined for humans. As aresult 247,694 acres of StarLink corn were planted in 1999 and
350,420 acres were planted in 2000, representing 0.32 % and 0.43% of the total acres of corn
planted in 1999 and 2000, respectively (EPA, 2000a). Although contracts were established to
ensure that the corn was used only for feed, in mid 2000, it was learned that the program was not
effectively controlling the destination of StarLink corn. During this time, trace amounts of
Cry9C DNA were detected in taco shells and other finished corn products. The presence of
Cry9C DNA was not considered to be a safety concern but only provided a marker for the
potential presence of Cry9C protein. The EPA has published afinal rule exempting nucleic acids
from the requirement for atolerance (66 FR 37817, July 2001).

The approval for use of StarLink corn in foods destined for humans was delayed in order
to further assess the potential for the Cry9C protein (Cry9C) in StarLink corn to induce
alergenicity in susceptible individuals. Extensive discussions were undertaken by the EPA,
Aventis CropScience (Aventis), and others, and several meetings of the SAP were held to further
consider the potential for allergenicity. Although no individuals have been documented to have
developed an dlergic reaction to Cry9C, as aresult of the extensive publicity, the potential for
disrupting the food supply and associated concerns about causing a “food scare,” Aventis
withdrew the StarLink technology from the market and initiated an aggressive program to
identify corn that contained Cry9C to ensure that it was removed and wouldn’t reach the human
food supply.

The StarLink Enhanced Stewardship Program was initiated in October 2000 to purchase
corn that was determined to contain residues of Cry9C protein, in order to direct that corn to
approved nonfood uses. This program and a process aimed at tracking the results of testing
taking place in the US called the Quality Check Program (QCP) are being administered by
StarLink Logistics, Inc., (SLLI). Inclusion of the resultsin the QCP is a prerequisite for
reimbursement of the testing costs by SLLI. Therefore, most testing results are likely to have
been included in the QCP. The USDA in cooperation with the seed industry also initiated a
program in 2001 to purchase and destroy any corn seed grown in the US that tested positive for
Cry9C, to assure that the contaminated seed not be sold for planting.

The results from the QCP show that the proportion of corn bushels testing positive for the
presence of Cry9C residuesin the US corn supply has been decreasing with time (Figure 1).
The data show a higher incidence of positive results in the summer months as compared to the
rest of the year possibly reflecting the shipping of corn stored in elevators (older corn) due to a
decrease in the fresh corn supply in the summer months and/or anticipation of the approaching
fall harvest. Nonetheless same month comparisons also show a continuing decline in the
prevalence of positive bushels. For example, in typically the highest month, July, the percent of
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bushels that screened positive for Cry9C residues decreased from 8.5% to 0.01% between 2001
and 2005. Asaresult of the safeguards implemented by the government, and the stewardship
programs established by industry, levels of Cry9C protein residues have declined dramatically
over the past 5 years. The carryover of Cry9C residues in the few samples testing positive in
2004 and 2005 were less than the residues that would be found if one kernel were present in each
2400 kernels and are expected to continue to decline with time, as no new StarLink corn will be
planted.

Confirming safety is paradoxically difficult since no effect level has been established
because no evidence of any toxicity due to consumption of products containing Cry9C protein
has been identified. However, in 2001, EPA considered the potential consumer exposures to
residues of Cry9C protein from wet milling and determined that the highest exposure levels
would be 0.01959 pg Cry9C protein/day (EPA, 2001a; see Section IV, Table 4). EPA further
concluded that this level would not present a human health concern to consumers and based on
this conclusion, FDA did not include corn destined for wet milling in itstesting guidance. The
present exposure assessment updates the EPA assessment for wet milling to reflect current levels
of Cry9C residuesin corn and adds to it exposures that could occur as aresult of potential
residues in dry milled corn if screening and redirecting of corn testing positive for Cry9C
residues is discontinued. In order to evaluate the potential risks of these exposures, the results
are compared to the same value EPA determined to present no risk to consumers, e.g. 0.01959
g Cry9C protein/day (EPA, 2001a).

V. METHODS
A. Deter mining the Prevalence of Cry9C in US Corn Supply
1 Analytical M ethods

Two analytical methods were used to determine the prevalence and level of Cry9C in the
US corn supply. These methods are summarized below and a more detailed description is
provided in Appendix A.

a. ELISA Lateral Flow Strip Test M ethod

Lateral flow strip tests are used in the field and the laboratory to determineif a corn
sample contains Cry9C residues. The strip tests are manufactured by Strategic Diagnostics Inc.
(SDI) and Envirologix (see Appendix A for SDI’ s description of thistest). The lateral flow strip
tests do not provide the actual level of Cry9C residuesin the corn sample but rather provide a
“yes/no” answer to the question of the presence of Cry9C in the corn with alimit of detection
(LOD) of approximately 20 ppb.
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b. ELISA Plate Test Method

The ELISA plate test is alaboratory test that can be conducted to measure the level of
Cry9C in the corn sample. Current laboratory results indicate that the average LOD of the
ELISA plate test is approximately 0.115 ppb but can range from 0.076 to 0.156 ppb.

2. Data Sour ces
a. “In-market” Test Results

There has been extensive testing of corn in channels of trade. Almost 1 million samples
of corn have been tested for Cry9C protein each year since 2000. The results of most of these
tests have been compiled into one or more datasets. Exponent reviewed these datasets in order to
select the most appropriate data for this exposure assessment. The datasets are summarized
below:

i Quality Check Program Database

The Quality Check Program (QCP) has compiled the results of extensive screening for
the presence of StarLink corn in the human food supply. US cornis currently screened in the
field (elevators, mills, export terminals, etc...) through the use of lateral flow strip tests
(Appendix A). Thelateral flow strip test is calibrated to detect 1 in 800 kernels, and testing is
conducted on three samples of 800 kernels each, and if any of these samplesis positive the entire
lot is recorded in the QCP database as positive. The lateral flow strip tests do not provide the
actua level of Cry9C in the corn sample but rather provide a“yes/no” answer to the question of
the presence of Cry9C in the corn with aLOD of approximately 20 ppb. Therefore, the
screening results as reported in the QCP are a “ negative’ or “positive” distinction alowing for
the estimation of the percent of bushels of corn that are testing positive in the US for a given
month, year, etc. The QCP wasimplemented as a means of collecting and analyzing the data
generated from the approximately 70,000 tests that are conducted each month to conform with
the Food and Drug Administration recommended GIPSA Directive “Testing for StarLink Corn”
(http://www.cfsan.fda.gov/~dms/starguid.html (accessed 08/12/05)). Results are collected from
tests conducted at el evators (both inbound corn and outbound corn) and millsin addition to
barges and trucks. The screening program is not limited to locations known to have StarLink
corn and the results are therefore likely to be representative of the true status of the presence of
StarLink cornin the US corn supply. The database generated by the program contains results for
more than 3 million tests conducted on more than 4 billion bushels of corn.

PAGE 15



STARLINK 05-01

Over 400 sites have reported results to the QCP since it began in October 2000. Most of
the data contained in the USDA GIPSA database and the NAMA database are also contained in
the QCP database. The data contained in the QCP, while collected and documented on a
voluntary basis, should be representative of the US corn supply.

il. USDA’s GI PSA Database

USDA'’s GIPSA began providing official testing services for exporters of StarLink corn
in November 2000 (Appendix B). The USDA GIPSA data are collected from a variety of
locations throughout the corn industry (ports, mills, elevators, etc.) and results of testing show a
similar decline in percent positive tests as the QCP database (Figure 2). Samples are targeted
towards trying to identify lots that contain StarLink corn. In fact, the EPA SAP stated in July of
2001:

“However, the GIPSA data are not necessarily representative of grain inventories. They
represent primarily tests of trucks and railcars bound for export, grain entering wet
milling operations, and samples which for any reason grain handlers submitted to GIPSA.
The submitted samples likely come from grain firms trying to confirm suspected lots of
corn, in which case they would provide an upward biased estimate of Cry9C protein
levelsin the grain stream” (p. 24; EPA, 2001b).

Therefore, the USDA GIPSA database appears to provide results that would indicate
higher prevalence than isthe actual case. In addition, it islikely that the same lot could have
been tested multiple times as the corn moved through the channels of trade.

iii. North American Millers Association (NAMA) Database

The members of NAMA have conducted analyses of their corn using the lateral flow strip
test and compiled the results into a database and submitted these data to the QCP. The results of
analyses collected by NAMA are available through July 2005 and confirm the declining trend
and the seasonal variation observed in the QCP and USDA databases (Figure 3). The detection
rates observed in the NAMA database are lower than those observed in the other two programs.
This may be due to the fact that corn may have undergone screening before reaching the mills
and therefore any positive lots had already been redirected to non-food uses.
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b. “In market” Test Dataset Selected for Risk Assessment

Datafrom the QCP, NAMA, and USDA’s GIPSA databases consistently show the same
declining trend in the prevalence of Cry9C in the US corn supply. A summary of the number of
tests conducted within each database during 2004 and the estimated prevaence of StarLink corn
ispresented in Table 1 and in Figure 4. The NAMA database only contains data from mills,
which most likely underestimates the prevalence of Cry9C in the corn supply since most of the
corn will have undergone screening before reaching the mills. The USDA database is focused on
obtaining samples from corn destined for expert and/or targeted samples and is therefore the | east
representative of the three databases of the US corn supply destined for dry milling processing in
the US.

Based on Exponent’s analysis of each of the available datasets, we concluded that the
QCP database is the most compl ete and inclusive database available with the highest likelihood
for detection of Cry9C while not specifically targeting those locations suspected of containing
StarLink corn. Therefore, in the risk assessment presented in this report, the QCP database was
used to estimate the prevalence of detection of Cry9C in the US corn supply. The proportion of
corn testing positive was eval uated based on data from September 2004 through August 2005.
This corresponds to the most recent past year of data available at thistime and is therefore
representative of the current prevalence of StarLink corn in the US corn supply.

C. Datasets Used to Confirm “In market” Test Resultsand to
Quantify Levelsof Cry9C for the Samples Reported in the
QCP

i. USDA/ARS Confirmation of Tests Reported Positiveto
the QCP

The results of the three testing programs described above all show that the proportion of
positive bushels of StarLink corn in the food supply is decreasing to extremely low levels. The
proportion of StarLink versus non-StarLink cornin any lot is also declining since no StarLink
corn has been planted since 2000 and any presenceislikely due to kernels or dust remaining in
equipment, etc. Therefore, it isanticipated that the likelihood of misinterpreting test results will
increase (that is, there will be an increase in false positives as residues of Cry9C in corn continue
to decline). In addition, the accuracy of the test result is affected by how closely the testing
protocol isfollowed at different testing sites, and several factors such as water quality, age of test
strip, temperature and grain treatments. Given the very low levels of Cry9C residuesin the
system, sampling reliability and the results derived from those samples need to be confirmed.

For thisreason, SLLI requested the USDA/ARS L aboratory to develop methods for conducting
additional confirmatory testing to ensure that the results received in the QCP are accurate and to
understand the distribution of the Cry9C levelsin the US corn supply. Finally the USDA/ARS
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Laboratory also developed a protocol to allow quantification of the Cry9C protein in samples
initially tested with the qualitative strip test method (See Appendix C for details of the study
design).

Confirmatory testing of QCP samples that test positive in the field using the lateral flow
test strip has been conducted at the USDA/ARS research facility at North Carolina State
University (NCSU) in Raleigh, North Carolinaby Dr. Thomas Whitaker. Starting in March
2004, locations participating in the QCP that had a positive test result in the field were asked to
send the aliquots testing positive to the USDA/ARS laboratory where the aliquot was re-tested
with the strip test. This request was voluntary and therefore it cannot be confirmed that all
positive QCP samples were sent to the laboratory for confirmation. However, the results provide
estimates of the proportion of samples that could and could not be confirmed. 1n June 2004, any
sample that was confirmed to be positive with the strip test in the laboratory underwent further
testing using the ELISA plate test to determine the actual levels of Cry9C in the sample. By the
end of September 2004, all samples that were sent to the laboratory were analyzed using the
ELISA plate test, regardless of the strip test confirmation results. A total of 56 samples have
been tested in the laboratory with the strip test and 31 of these samples have been analyzed using
the ELISA platetest. Of the 56 samples re-tested with the strip test, 25.0% have been confirmed
to be positive samples (i.e., apositive strip test in the laboratory). Among the samples that were
confirmed to be positive with the strip test, eight were then tested with the ELISA plate test and
al (100%) showed detectable Cry9C levels. he level of Cry9C detected in these samples ranged
from 5.3 ppb to 96.4 ppb. Among the 23 samples that were not confirmed to be positive with the
strip test and that were analyzed with the plate test, 73.9% (N=17) had detectable Cry9C levels
when using the ELISA platetest. Thelevel of Cry9C detected in these samples ranged from
0.14 to 18.3 ppb. See Table 2 for asummary of these results.

ii. USDA/ARS Quantification Study Using USDA FGIS
QA Samples

A special study was conducted at the USDA/ARS laboratory in order to allow a Cry9C
level to be assigned to the qualitative results of the QCP.

This study was designed to update the results obtained from an early study that obtained
similar data (Bushey, 2001"). The Bushey et al. study was conducted 2000 and 2001, and data

! Bushey et a collected corn samples from 1125 truckloads over two different periods of time — October through
November 2000 and February 2001. Seventy-five composites of 15 samples each, representing 15 consecutive
truckloads of grain testing negative with the lateral flow strip test at the mill were formed, and each of the 75
samples was split into 2 sub-samples and analyzed using the EnviroL ogix Cry9C ELISA plate kit. The LOD of the
ELISA test was 0.35 ppb, and the LOQ was about 1 ppb. The Cry9C protein level was below the detection limit
(LOD) for about 80% of the 75 different lots (59 of 75 samples). Another 5 samples, or about 7%, had differing
results from the two sub-samples, where one of the sub-samples was below the LOD, indicating that the Cry9C
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from this study are not expected to reflect current Cry9C levels. Further the aliquots tested with
the ELISA plate test were taken from the shipments from which samples had tested positive with
the strip test, but were NOT the samples that tested positive with the strip test. The Bushey study
was used to assist in the design of the USDA/ARS quantification study using USDA FGIS QA
Samples.

Approximately one thousand corn samples were collected throughout the US by USDA
as part of GIPSA’ s routine quality assurance program and shipped to the USDA ARS laboratory
at NCSU. These samples were tested for the presence of StarLink corn by the strip test, followed
by Elisaplate testing to quantify the level of Cry9C. USDA’s FGIS routinely collects 2000 corn
samples per month from corn shipments as they move through the system. They include, in
addition to samples collected from corn destined for export and from corn destined for domestic
uses, samples that have been submitted by industry. The approximately 1000 samples analyzed
for this study excluded industry submitted samples (sinceit is not possible to determine why or
where these samples were collected) as well as samples from corn collected at export terminals
(sinceit islikely that this corn would have already been screened). Samples were to be selected
from corn collected in 2005 in the 4-month period of mid-April to mid-August. These months
overlap with the period that has historically been associated with a higher prevalence of StarLink
detections both in the QCP and in USDA GIPSA StarLink testing (Figures 1 and 2).
Approximately two hundred fifty samples were collected per month from corn samples that are
known to have been taken from shipments leaving elevators (See Appendix C for details of the
study design). A total of 1132 samples have been analyzed from March through August of 2005.
The number of samples per month varies (Table 3). However, based on a comparison with the
QCP data that shows afairly consistent level of testing during those same months, Exponent
gave equal weight to results from each month. All of the 1132 samples (100%) tested negative
with the strip test in the laboratory and 11.4% of these samples had detectable levels of Cry9C
when tested with the ELISA platetest. Thelevels of Cry9C in all detect samples ranged from
0.10 ppb to 2.73 ppb. See Table 2 for asummary of these results.

d. Metric Used for Estimating the Per cent of Samplesthat were
Positivefor Cry9C

Resultsin the QCP are reported in terms of bushels, tests, and shipments. Exponent
selected the proportion of bushels of yellow corn testing positive to be the most representative
and accurate estimate of the proportion of StarLink corn in the US corn supply. The number of

levels were extremely low. Finally, 11 lots or 14% of the samples had measurable Cry9C protein levels confirmed
in the replicate sub-samples. One lot had a significantly high value (17 ppb). In addition, an analysis of the actual
Cry9C protein levels found in grain that was rejected from the mill was aso performed on grain samples from 42
truckloads. The majority of the samples tested negative using the ELISA test. Of the 5 samples that contained
measurable Cry9C protein, the highest level was 262 ppb.
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tests reported in the QCP is likely to be influenced by the guidelines set forth by FDA. FDA’s
guidance calls for three aliquots to be tested per corn sample and if one is positive, the whole
shipment is considered positive. If thefirst (or 2nd) test is positive, the remaining aliquots are
most likely not tested and therefore the number of tests reported in the QCP for alot testing
positiveis 1 (or 2). However, if al three tests are negative, the number of tests reported in the
QCP will dwaysbe 3. Therefore, negative results will carry more weight if the number of
“tests’ is used to estimate the proportion of positive detections. The proportion of “shipments’
testing positive from September 2004 through August 2005 among outbound shipments from
elevators (0.013%) was less than the proportion of “bushels’ testing positive (0.028%) for the
same time period. Therefore, we used the more conservative estimate and based our assessment
on bushels tested.

The QCP database includes yellow corn, white/yellow corn mix, white corn, and blue
corn. The assessment was limited to yellow corn since StarLink cornisyellow corn. We could
have included the “white/yellow corn mix” datain our prevalence estimate; however there were
no positive results reported in the past year for this category of corn tested and therefore
including this category of corn would have resulted in alower percent positive.

There are two types of locations that test for StarLink corn within the QCP — mills and
elevators (including export terminals). Elevator data are further classified into corn tested
inbound to the elevator and outbound from the elevator. Since the same corn may have been
tested at multiple locations, Exponent decided that a single site should be used for this
assessment. Inthe QCP in the past year, 0.020% of yellow corn tested positive for Cry9C using
the strip test. Thisis compared to 0.024% of corn tested at elevators (0.019% inbound and
0.028% outbound) and 0% of corn tested at millstesting positive. Therefore, to be conservative,
results from testing conducted on outbound corn samples at elevators were used as an estimate of
the prevalence of Cry9C in the US corn supply. The mill resultsin the QCP were not selected
since these results historically show alower prevalence of positive results, most likely because
the corn has been previously screened at the elevator (similar to the NAMA database). In fact,
there were zero positive results reported in the past year among mills participating in the QCP.
Inbound elevators would intuitively be the most conservative estimate since the corn coming into
elevators most likely has not been previously screened asit is coming straight from the field.
However, the following statistics from the QCP in the past year summarize the results of testing
at elevators as recorded in the QCP and confirm that there is higher prevalence of positive results
in outbound corn when compared to inbound corn:

o] 39% of al (yellow) corn tested in elevatorsisinbound, while the remaining 61%
is outbound

o] 0.019% of all inbound corn tested at elevators was reported as testing positive,
while 0.028% of al outbound corn tested at elevators was reported as testing
positive
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Of al the corn tested outbound from elevators, 0.028% was reported as testing positive
from 2004 to 2005. To be conservative, at EPA’s suggestion, we added all positive results from
corn tested inbound to elevators to the positive results from corn tested outbound from elevators,
but did not adjust the denominator. The estimate of percentage positive increases to 0.04%.
Exponent used this as a conservative estimate of corn testing positive in the field.

In summary the highest prevalence of positive samples was seen as corn is sampled at outbound
elevators. Therefore, in order to be conservative this location was selected to estimate the
proportion of StarLink cornin the US corn supply. Further, Exponent determined that most
appropriate way to summarize the available test resultsis as the percent of yellow corn bushels
testing positive for Cry9C among outbound elevators in the QCP.

3. Estimating Cry9C Levelsin US Foods

In order to conduct a probabilistic exposure assessment using Monte Carlo methods, it
was necessary to quantify the levels of Cry9C in corn and to express those results as a
distribution. Exponent created an overall distribution by using the data described above to
create component distributions based on the original QCP database and the USDA/ARS
confirmation and quantification studies. The component distributions were selected so that the
overall distribution would be representative of the US corn supply and would therefore consider
the potential for high residues as well as the potential for no residues. In every case,
conservative assumptions were applied to ensure that the resulting risk assessment does not
under estimate exposures. The six component distributions represent corn without Cry9C, corn
potentially containing Cry9C but below the limits of detection of the most sensitive detection
method (the ELISA plate test), corn potentially containing Cry9C present between the limits of
detection of the ELI1SA plate test and the limits of detection of the ELISA strip test, corn
determined to contain Cry9C by the ELISA strip test, etc. The basis for each of the distributions
is described in detail below.

a. Distribution of Cry9C Levelsin US Corn Supply

The QCP database was used to determine the prevalence of Cry9C in the US corn supply
(as described in the previous section). Based on the QCP data from the past year (September
2004 through August 2005), 99.96% of the corn tested in the field using the strip test is negative
for Cry9C (Figure 5). In order to estimate exposure to Cry9C, the distribution of Cry9C levelsin
the US corn destined for dry milling had to be determined using the distributions outlined in
Figures 6 and 7 and prevalence data from the QCP. The strip test has a high level of detection
(20 ppb; see Appendix A) that was not appropriate to assign to negative results. Due to the high
proportion of cornin the QCP that is negative for Cry9C (99.96%), the risk assessment islargely
driven by the Cry9C level assigned to the negative results. Therefore, determining an
appropriate distribution of levelsin the negative resultsis critical to accurately estimate
exposure. It was not practical to have al of the negative samples in the QCP shipped to the
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USDA/ARS laboratory at NCSU and subsequently tested with the ELISA plate test to determine
the levelsin the negative samples. For this reason, the USDA GIPSA samples were analyzed.
All samples were tested with the strip test to determine if positive or negative for Cry9C and then
subsequently tested with the ELISA plate test. Among corn testing negative in the field with the
strip test 88.6% subsequently tested negative with the Elisa plate test and is not likely to contain
any StarLink and was assigned a zero Cry9C level. Approximately 11.4% of corn samples
testing negative with the strip test subsequently tested positive with the Elisa plate test (Figure
6).

Among the QCP corn samples that were positive in the field and sent to the USDA/ARS
laboratory for confirmation, 75.0% were found to be negative with the confirmatory strip testing
in the lab and 26.1% of these were non-detects with the ELISA platetest (Figure 7). Therest of
these samples (73.9%) had detectable Cry9C levels (Figure 7).

Among the samples testing positive in the field and in the lab with the strip test, 100%
had detectable Cry9C levels with the ELISA plate test (Figure 7). No samples were determined
to be positive in analyses conducted at the UDSA/ARS laboratory using the strip test and
subsequently non-detect with the EL1SA plate test (Figure 7).

In order to characterize the distribution of Cry9C protein levelsin the US corn supply, the
corn was divided into 6 categories based on the levels of Cry9C protein:

o Category 1. corn testing negative in the field (QCP); negative in the ELISA plate test
was assigned Distribution 1

» Category 2: corn testing negative in the field (QCP); positive in the ELISA plate test
was assigned Distribution 2

o Category 3: corn testing positive in the field (QCP) but negative in the strip test and
the ELISA plate test was assigned Distribution 3

» Category 4: corn testing positive in the field (QCP), negative with the strip test in the
lab but with detectable levels with the ELISA plate test was assigned Distribution 4

» Category 5: corn testing positive in the field (QCP), positive with the strip test in the
lab and non-detect with the ELISA plate test was assigned Distribution 5

» Category 6: corn testing positive in the field (QCP), positive with the strip test in the
lab and detectable levels of Cry9C with the ELISA plate was assigned Distribution 6

The distribution of Cry9C protein levels that was defined for each category is described
below:

i. Distribution 1

Corn testing negative in the field with the strip test and subsequently testing negative
with the Elisa plate test is not likely to contain any StarLink. This corn was assigned a0 ppb
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Cry9C level (Distribution 1; Figure 6). The proportion of the US corn supply that fit into
Distribution 1 (88.57%) is equal to the percent of corn testing negative in the QCP (99.96%)
times the percent of results from the USDA GIPSA study that showed negative results (non-
detect) with the ELI1SA plate test (88.6%) (Table 4). The decision to assign a zero valueis
validated by the very small proportion of the StarLink corn crop from the 1999 and 2000 crop
that could still be present in the US markets. Using data on the amount of StarLink corn from
the 1999 and 2000 crop that was unaccounted for and information on typical corn storage
practices, the percent of the 2005 corn crop that might still be StarLink corn was estimated to be
0.0002% (Table 2).

ii. Distribution 2

Distribution 2 consists of corn testing negative in the field with the strip test and
subsequently testing positive with the Elisa plate test (Figure 6). The empirical distribution of
Cry9C levels detected in the corn testing positive with the ELISA tests were used to define this
distribution (Figure 8). The proportion of the US corn supply that fit into Distribution 2 (11.39%)
isegual to the percent of corn testing negative in the QCP (99.96%) times the percent of results
from the USDA GIPSA study that had detectable Cry9C levels with the ELISA plate test
(11.4%) (Table 2).

ii. Distribution 3

Distribution 3 refers to the corn samples that were positive in the field (QCP) but were
then found to be negative with the strip test in the lab and non-detects with the ELISA plate test
(Figure 7). Thelevel of Cry9C in the corn assigned to this distribution was defined using a
uniform distribution ranging from O ppb to the ELISA plate assay LOD (0.156 ppb). The
proportion of the US corn supply that fit into Distribution 3 (0.008%) is equal to the percent of
corn testing positive in the QCP (0.04%) times the percent of these positive results that are found
to be negative with the strip test in the lab (75.0%) times the percent of these negative strip tests
that are non-detects with the ELISA plate test (26.1%) (Table 2).

iv. Distribution 4

Distribution 4 contains the data from the corn samples that were positivein the field
(QCP), negative with the strip test in the lab but had a detectable level of Cry9C with the ELISA
plate test (Figure 7). The empirical distribution of Cry9C levels detected in the corn testing
positive with the ELISA tests were used to define this distribution (Figure 9). The proportion of
the US corn supply that fit into Distribution 4 (0.022%) is equal to the percent of corn testing
positive in the QCP (0.04%) times the percent of these positive results that are found to be
negative with the strip test in the lab (75.0%) times the percent of these negative strip tests that
are non-detects with the ELISA plate test (73.9%) (Table 2).
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V. Distribution 5

Distribution 5 refers to the corn samples that were positive in the field (QCP), positive
with the strip test in the lab but had a non-detect level of Cry9C with the ELISA plate test
(Figure 7). Thelevel of Cry9C in the corn assigned to this distribution was defined using a
uniform distribution ranging from O ppb to the ELISA plate assay LOD (0.156 ppb). The
proportion of the US corn supply that fit into Distribution 5 (0%) is equal to the percent of corn
testing positive in the QCP (0.04%) times the percent of these positive results that are found to
be positive with the strip test in the lab (22.2%) times the percent of these negative strip tests that
are non-detects with the ELISA plate test (0%) (Table 2).

Vi. Distribution 6

Distribution 6 contains the data from the corn samples that were positivein the field
(QCP), positive with the strip test in the lab and had a detectable level of Cry9C with the ELISA
plate test (Figure 7). The empirical distribution of Cry9C levels detected in the corn testing
positive with the ELISA tests were used to define this distribution. However, dueto limited data
points and awareness that Cry9C levels could potentially be higher than the maximum seen to
date (96 ppb) Distribution 6 was defined to be a combination of a uniform distribution ranging
from the minimum Cry9C level (5 ppb) to the maximum Cry9C level (96 ppb) measured in the
laboratory with an exponential “tail” to alow for higher levelsto be modeled. Thisapproachis
based on guidance from EPA (Figure 10). The proportion of the US corn supply that fit into
Distribution 6 (0.010%) is equal to the percent of corn testing positive in the QCP (0.04%) times
the percent of these positive results that are found to be negative with the strip test in the lab
(25.0%) times the percent of these negative strip tests that are non-detects with the ELISA plate
test (100%) (Table 2).

b. Method for Combining Distributionsto Estimate Current
Level of Cry9C in US Corn Supply

The six distributions of Cry9C levels were combined proportionally based on the
probability of occurrence of the six scenarios described above (Table 4) using Monte Carlo
methods. This method resulted in one final distribution of Cry9C levels that was assigned to
foods included in the intake assessment.
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C. Addressing the Potential for Hot Spots, Dilution and
Commingling

Extensive mixing across lots of corn occurs as corn moves from the farm to elevators to
mills and finally to food processors. Corn is delivered to elevators and stored in silos containing
corn from multiple truck loads. Likewise corn delivered to millsis commingled with corn from
more than asingle truck or source. Therefore, it isunlikely for asingle lot to be the sole source
of cornin afinished product. The extent of commingling has been estimated by NAMA and
presented to the SAP (Appendix D).

Detailed information from NAMA on whole corn handling and grain processing at dry
millsis contained in a Corn Handling and Grain Handling Discussion prepared by NAMA and
the National Feed and Grain Association (Appendix D). Based on this information, through
storage, tempering, multiple grinding/sifting operations, transfer into product bins, further
processing into retail products, there are at least 7-8 distinct points of dilution during the entire
voyage from field to end-user.

In order to be conservative, only a single occasion of commingling has been incorporated
into the present risk assessment. That occasion is based on the NAMA presentation to the SAP
as described below:

A conservative (worst case) estimate of the commingling/dilution factor for grain at one
specific dilution point, e.g., in an elevator, is on the order of 3 to 5 times, while the degree of
dilution at the mill (another dilution point) is probably much greater than the factor of three,
considered to be the “worst case” at the elevator level. Therefore, for this risk assessment we
assumed, conservatively, only afive-fold dilution. Thiswas accomplished as follows:. Estimates
of Cry9C levels for composite samples of 5 formed from the distribution derived as described
above were calculated. To address the potential for “hot spots’, i.e., the potential for corn to be
mixed with other local corn, the composites were formed from the stratified distribution of
Cry9C levels.

Specifically, the distribution derived as described above was divided into ten strata
representing the 10 deciles of the distribution before adjustment for dilution and commingling.
This approach is conservative in that it forms composite samples within strata that have similar
levels, and thusis not likely to form composite samples from corn with low Cry9C levels with
corn with high Cry9C levels.
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d. Cry9C Levelsin Breakfast Cereals

Corn used in the production of breakfast cereals undergoes extensive blending, heating
and processing (personal communication to Exponent from Cereal Industry and NAMA). Based
on this knowledge, it is assumed that there will be no residues of Cry9C in cereals. A sensitivity
analysis ng the impact of assuming a more conservative scenario is presented in Appendix
E (Analysis 4).

e Adjusting Cry9C Levelsto Account for Processing

Processing factors from the study submitted by Aventisto EPA and reviewed by SAP
were used (MRID 453866-03). Based on the SAP sreview, only the processing factors for non-
heat treated fractions were used (see Table 6). No reduction due to any heat processing was
included. Table 6 lists the processed foods made from 100% StarLink corn. The first column
reports the levels of the Cry9C protein in those foods as determined using the EnviroL ogix
ELISA plate test. The second column shows the percent reduction in the level of the Cry9C
protein in these analyzed foods and food ingredients due to the effects of processing. For the
appropriate fractions (based on SAP recommendations; EPA, 2001b), a processing factor was
derived from these data and applied to the levels estimated for the raw corn. This factor was
applied as part of the probabilistic exposure analysis, e.g. aresidue for raw corn was drawn from
the distribution and then, based on how the CSFII survey participant reported consuming the
product, a processing factor was applied if appropriate. The SAP agreed that the masa process
would reduce residues. The reduction due to masa processing was 99.1%. Therefore, if aperson
ate atortillaa processing factor of 0.009 would be applied to the residue value prior to
multiplying the residue value by the amount of corn in the product consumed. This process was
repeated for each corn product consumed and then summed to estimate the individual’s
exposure.

B. Consumption Data

Consumption data from the 1994-96, 1998 Continuing Survey of Food Intakes by
Individuals (CSFII) (USDA, 2000) were used in the assessment. The CSFIl isanationally
representative survey that collected 2-day food intake data for approximately 22,000 individuals.
Only individuals with complete and reliable 2-day dietary records were included in the analysis
(N=20,607). Households and individuals were surveyed in all four seasons and on all days of the
week. In addition to information on food consumption, the survey collected physiological and
demographic data such as sex, age, self-reported height and weight, ethnic group, pregnancy and
lactation status, and household income. Thisinformation permits an assessment of food
consumption by specific population groups of interest. The survey is designed to provide
consumption estimates that are nationally representative of the US population. The intakes
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presented in this report are based on average daily intakes among subjects with 2 days of valid
intake data.

The Foods and Residue Evaluation Program (FARE ") software, developed by Exponent,
Inc. utilizes datafrom USDA's CSFII to estimate dietary consumption. The food consumption
data are reported in CSFIl on an “as consumed” basis (e.g., pizza, mixed salad, etc.), and are
trandated into raw agricultural commodities (e.g., tomato puree, wheat flour, raw head lettuce,
raw leaf |ettuce, etc...) using an ingredient transl ation database devel oped by the USDA and
Exponent. Foods areincluded in FARE™ analyses as the Raw Agriculture Commodity (RACS)
(e.g., raw tomato, milk fat, wheat) or the finished food (e.g., lasagna). In this assessment, the
proportion of processed corn ingredients (i.e., meal, bran, flour, starch, etc.) in foods was
determined and Cry9C levels were applied after accounting for the appropriate processing factor.
The proportion of each form of processed corn in foods was determined based on EPA’s FCID
recipe database that breaks down each “as consumed” food into the appropriate ingredient
components.
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V. EXPOSURE ASSESSMENT AND COMPARISON TO EPA’S 2001 EXPOSURE
ESTIMATESFOR WET-MILLED CORN

An exposure assessment to quantify intake of Cry9C protein through consumption of
foods containing corn grain was conducted using Exponent’s FARE™ software version 7.80.
The distribution of Cry9C levelsin corn products was derived using Monte Carlo methods to
combine the six distributions derived as described above. Each time afood containing corn was
reported consumed by a respondent in the 1994-1996, 1998 CSFII database, that corn was
assigned aresidue level taking into account the appropriate blending factors and corn processing
fractions (see Appendix F for the list CSFII food codes included in the assessment and the
processing factors applied to each). Asshownin Table 2, when a consumer reported eating an
item containing corn, 88.6% of the time a value was selected from Distribution 1, e.g. the corn
was assumed to contain O ppb Cry9C; 11% of the time a value was selected from Distribution 2,
e.g. aMonte Carlo sampling selected one of the empirical values contained in Distribution 2; and
so on for Distributions 3-6.

Exposure estimates for the US population and 3 subpopulations (children 1-6 years,
children 1-7 years, and Hispanics) were derived (Table 7). The upper 99.5% percentile
exposures range from 0.002 pg/day for children 1-6 years of ageto 0.003 pg/day for the entire
U.S. population. Even with these conservative assumptions, the upper bound (99.5th percentile)
exposure estimate from wet-milled corn products alone (i.e., 0.01959 ug Cry9C protein/day or
less) that the EPA and SAP in 2001 determined did not present a human health concern to
consumers. It should be noted that the mean exposures are also presented in Table 7. The mean
exposures are higher than the upper 99.5% percentile exposures because even though there are a
high percentage of consumers (>90%), the Cry9C residue distribution has so many instances of
essentially zero residues and very few residues greater than 50 ppb. Results of a sensitivity
analysis to assess the impact of using non-zero concentrations for corn testing negative in the
field with the strip test and in the lab with the ELISA plate test are summarized in Appendix E
(Table E-1) and show that estimates of the mean exposures became lower than the estimated
95th percentiles, when no zero concentrations were used.

A. Comparison of Current Exposuresto Cry9C from All Corn Sourcesto
Estimated Exposures Considered Acceptablein 2001 for Corn Destined for
Wet Milling

Absent any effect level or any other threshold, it was determined that the best comparison
would be against the amount of Cry9C that the EPA determined would not indicate a consumer
safety issue. Theoriginal EPA determination is summarized below and then compared to the
results of this exposure assessment.
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Some corn is milled with adry process and some with awet process. EPA concluded, in
afollow-up report to the November 28, 2000 SAP meeting. “...that use of StarLink cornin wet-
milling results in no (or essentially no) residues of Cry9C in human food fractions— corn ail,
corn syrup, alcohol, corn starch.” (EPA, 2001b).

In EPA’ s follow-up report (EPA, 2001a), several different exposure scenarios were
evaluated using varying assumptions of the mixing rate of StarLink corn with non-StarLink corn.
The most conservative estimates assumed that food containing corn starch made from grain
containing 1.5% StarLink corn. The 1.5% mixing rate is based on the high end of the
distribution of levels of Cry9C in corn grain and corn grain products in 2000 and assumes that
“...whatever amount of StarLink grain was used to make processed food was used in the same
percentage as it was planted in a particular state” (EPA, 2000). Using the conservative
assumption that no screening for the Cry9C protein is being conducted, the EPA determined that
an upper bound estimate of the potential exposure to Cry9C from wet-milled corn would be
0.01959 ug Cry9C protein/day or less. Therefore, even using a conservative mixing rate and
assuming that 1.5% of the wet-milled corn was StarLink corn (i.e., use of corn from 2001 supply
without testing for StarLink corn) it was concluded that the exposure levels presented in that
evaluation did not present a human health risk to consumers (EPA, 2001a; EPA, 2001b). In
addition, members of the November 2000 SAP panel indicated that EPA’s preliminary
evaluation illustrated the low exposure to Cry9C in wet-milled food products and the extremely
low potential for these levels to cause any effects (EPA, 2000b).

Thisvalue (0.01959 ug Cry9C protein/day) is thus areasonable, albeit conservative,
benchmark to use in evaluating the levels of Cry9C protein present in the corn supply today. The
results of this exposure assessment were compared to the results of the wet milling exposure
assessment prepared by EPA in response to the last SAP meeting held to discuss StarLink corn
(EPA, 2001a). Thiscomparison is presented in Table 8. The mean estimated exposure to Cry9C
residues ranges from 0.00005 pg/day for children to 0.00007 pg/day for the entire U.S.
population. The upper 99.5% percentile exposures range from 0.002 pg/day for children 1-6
years of age to 0.003 pg/day for the entire U.S. population.

In all cases exposures are currently almost an order of magnitude lower than those previously

estimated for wet milled corn sources only. Thisreflects the decline in the prevalence and levels
of Cry9C protein in the US corn supply.
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VI.  SENSITIVITY ANALYSES

There are many assumptions that are involved in conducting an exposure assessment and
each of these can affect the resulting exposure estimates. The assumptions made in this
evaluation of the US population’s exposure to Cry9C through the consumption of food products
made from wet and dry milled corn are discussed in the methods section of this report and are
summarized in Table 9. The assumptions were determined with the goal of estimating an
exposure level that is representative of consumers’ true exposure and are based on years of
extensive data collection, knowledge of the corn grain industry, and expertise on dietary habits.
However, to illustrate the effect different assumptions might have had on the final exposure
estimate, Exponent has assessed the impact of several aternative assumptions. The aternative
assumptions are summarized in Table 9 and if appropriate, a sensitivity analysis was conducted
to determine the effect of an aternative assumption on exposure estimates (Appendix E). Four
formal sensitivity analyses were conducted and all resulted in exposure estimates at or below the
upper bound exposure estimate from wet-milled corn products alone (i.e., 0.01959 ug Cry9C
protein/day or less) that the EPA in 2001 determined did not present a human health risk concern
to consumers.
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VII. CONCLUSION

Confirming safety is paradoxically difficult since no effect level has been established
because no evidence of any toxicity due to consumption of products containing Cry9C protein
has been identified. However, in 2001, EPA considered the potential consumer exposures to
residues of Cry9C protein from wet milling and determined that the highest exposure levels
would be 0.01959 ug Cry9C protein/day™ (EPA, 2001a; see Section IV, Table4). EPA further
concluded that this level would not present a human health concern to consumers and based on
this conclusion, FDA did not include corn destined for wet milling in its testing guidance

The present exposure assessment updates the EPA assessment for wet milling to reflect
current levels of Cry9C residuesin corn and adds to it exposures that could occur as a result of
potential residuesin dry milled corn. In order to evaluate the potential risks of these exposures,
the results are compared to the same value EPA determined to present no risk to consumers, e.g.
0.01959 pg Cry9C protein/day (EPA, 2001a).

The estimated upper bound (99.5™ percentile) daily exposures of the US population to
Cry9C from corn products processed either by wet or dry milling of today’s corn is 0.00303 ug
Cry9C protein/day or less which is almost an order of magnitude less than the upper bound
exposure estimate from wet-milled corn products alone (i.e., 0.01959 pg Cry9C protein/day or
less) that the EPA in 2001 determined did not present a human health risk concern to consumers.

Based on the evaluation of the results reported in this analysis and taking into
consideration the assumptions listed above, the current anticipated exposure to Cry9C in corn
grain does not present a human health risk concern.

1 99.5% percentile of exposure among consumers in the US population assuming food containing corn starch was
made from grain containing 1.5% StarLink corn (EPA, 2001a).
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FIGURE 1

PERCENT OF THE TOTAL BUSHELS OF CORN SAMPLED IN THE QUALITY CHECK PROGRAM SCREENING

POSITIVE USING THE STRIP TEST FOR CRY9C FROM JANUARY 2001 THROUGH SEPTEMBER 2005
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FIGURE 2
RESULTSUSING STRIP TESTSFROM JANUARY 2001 THROUGH JULY 2005

PERCENT POSITIVE TESTS(STATISTICSON BUSHELSNOT AVAILABLE) BASED ON THE USDA SCREENING
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FIGURE 3

PERCENT POSITIVE LOTSBASED ON THE NAMA SCREENING RESULTS FROM

JANUARY 2002 THROUGH JULY 2005
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FIGURE 4
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FIGURE 5

RESULTSOF TESTING FOR STARLINK CORN IN THE PAST YEAR ASREPORTED IN THE QCP

Quality Check Program
(Sept 04-Aug 05)

Negative (-) Positive (+)

Field test with strip test
(Detection threshold = ~20 ppb)

99.96% 0.04%
(~441,000,000 bushels) (~176,000 bushels)
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FIGURE 6

USDA/ARSRESULTSUSED TO ASSIGN CRY9C LEVELSTO QCP NEGATIVE FIELD SAMPLES

USDA FGIS (N=1132)

Negative (-) Positive (+)

1) Test with strip test in lab
(Detection threshold 20 ppb)

2.) Anayzewith ELISA plate test
(LOD of ~0.11 ppb)

Non-detect Detect

88.6% 11.4%
ND Mean = 0.26 ppb
Min = 0.10 ppb
Max = 2.73 ppb
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Negative (-)

FIGURE 7

CRY9C LEVELSFOUND IN QCP POSITIVE FIELD SAMPLES

QCP Positive Samples (0.04%)

ND = (U: 0, 0.156 ppb)

2.) Anayze with ELISA plate test
(LOD of ~0.11 ppb)

1) re-test with strip test in lab
(Detection threshold 20 ppb)

Mean = 7.6 ppb
min = 0.14 ppb
max = 18.3 ppb

Positive (+)

0%

l

ND = (U: 0, 0.156 ppb)

Mean= 53.8 ppb
min = 5.3 ppb
max = 96.4 ppb
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FIGURE 8

MEASURED CRY9C LEVELSIN DISTRIBUTION 2

A
L

.097 Level 2.73

Cry9C (ppb)

FIGURE 9

MEASURED CRY9C LEVELSIN DISTRIBUTION 4

il
14 Level 18.25

Cry9C (ppb)
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FIGURE 10

MEASURED CRY9C LEVELSIN DISTRIBUTION 6

Cry9C (ppb)
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TABLE 1

A COMPARISON OF THE TESTING FOR STARLINK REPORTED BY NAMA,
USDA, AND THE QCP

Total number of tests (number positive)
Month (2004) | NAMA USDA QCP
Jan-04 13519 (1) 2166 (1) 81267 (12)
Feb-04 7956 (0) 1613 (1) 58614 (19)
Mar-04 9108 (1) 2445 (0) 77594 (11)
Apr-04 8029 (3) 2550 (0) 63998 (17)
May-04 8461 (4) 1952 (11) | 67711 (39)
Jun-04 9157 (0) 3140 (3) 70329 (84)
Jul-04 9123 (0) 2040 (2) 51194 (25)
Aug-04 10546 (19) | 1775 (1) 55197 (80)
Sep-04 16610 (1) | 3316 (17) 82382 (5)
Oct-04 21754 (1) 1787 (0) | 100141 (32)
Nov-04 11939 (0) 2023 (0) 88487 (9)
Dec-04 8684 (0) 2616 (0) 74496 (8)
Total in 2004 | 134886 (30) | 27423 (36) | 871410 (341)
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TABLE 2
CRY9C PROTEIN LEVELSIN VARIOUS CORN DISTRIBUTION GROUPS
QCP Elevator Results Reported to SLLI, September 2004 —August 2005*
Negative Results Positive Results
99.96% 0.04** %
USDA FGIS Samples QCP Positive Field Samples
Distribution group nhumber 1 2 3 4 | 5 6
ELISA Strip Test Results
Number of samples in group 1132 428 142
(percent of lab strip results) (100) (75.0) (25.0)
Field result n/a n/a + + + +
USDA/ARS Laboratory result - - - - + +
ELISA Plate Assay Results (USDA/ARS Laboratory)
Number of samples in group® 1003 129 6 17 0 8
(percent of plate results) (88.6) (11.4) (26.1) (73.9) (0.0) (100)
USDA/ARS Laboratory result <LOD + <LOD + <LOD +
(positive or below LOD)
ELISA plate range, ppb (2 0.10- 0- 0.14 - 0- 5.33 -
LOD" 2.73° LoD " 18.3° LoD"” | 96.4°

ELISA plate mean, ppb n/a 0.26 n/a 7.6 n/a 53.8
Percent of total sample values to be 88.569 11.391 0.008 0.022 0.000 0.010
assigned to the Monte Carlo bin for
this group

a
Early in the confirmatory testing program (March-June 2004), the QCP samples from the field were tested only with the strip
test. From June 14 until September 21, 2004, samples that tested positive with the strip were tested with the ELISA plate
assay if their was enough sample to test. After September 22, 2004, all samples were tested with both the strip and the ELISA

plate assay.

® Groups 1, 3, and 5 were negative in the ELISA plate assay, which has an LOD of 0.076 - 0.156 ppb. For Group 1, azero value

was assumed in the base run while a uniform distribution within the range of zero to the highest LOD was assumed in

Sensitivity Analysis 1 (see Appendix E). For group 3 a uniform distribution of values within the range of zero to the highest
LOD isassumed and the mean is assumed to be 1/2 the LOD. Group 5 isan empty set because, as one might expect, no
sampl e tested negative in the plate assay after testing positive in both strip tests.
¢ Groups 2, 4, and 6 all tested positive (above LOD) in the plate assay; the empirical values are used.
*  Percentages are based on the number of bushels of yellow corn tested at elevators participating in the QCP.
** A subset (N=56) of the lots testing positive in the QCP were sent to the Raleigh Laboratory for re-testing as part of a voluntary
effort to determine Cry9C levelsin corn testing positive in the QCP.
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NUMBER OF USDA FGISSAMPLESCOLLECTED PER MONTH

Month Sampled (2005) Total % of Total % in QCP*
March 10 0.9% 14.3%
April 112 9.9% 18.5%
May 250 22.1% 21.0%
June 254 22.4% 20.0%
July 253 22.3% 16.3%
August 253 22.3% 10.0%
Grand Total 1132

! Percent based on the number of tests conducted per month at outbound elevators participating in the QCP (Total

number of tests from March through August 2005 was 26,349).
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TABLE 4

PROBABILITY OF OCCURRENCE OF THE SIX CORN CATEGORIES

Distribution % Occurrence
88.569%
11.391%
0.008%
0.022%
0.000%
0.010%

o (o1 [ [0 [N [P
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TABLES

ESTIMATE OF THE AMOUNT OF STARLINK CORN REMAINING THE USCORN

SYSTEM BASED ON THE AMOUNT OF STARLINK CORN FROM THE 1999 AND

2000 CROP THAT WASUNACCOUNTED FOR AND INFORMATION ON TYPICAL
CORN STORAGE PRACTICES

Percent StarLink in
Millions of Bushels dry milled corn crop
A B C=A+B |D=134%xC| E=C-D F = E/165
Bushels from | New-Mixed | Total mixed | Carry-overto | Consumed | Assuming there is
Year previous year| with crop in year next year1 in year Carryover2
1999 0 17.6 17.6 24 15.2 9.2%
2000 2.4 4.8 7.2 0.96 6.2 3.8%
2001 0.96 0 0.96 0.13 0.83 0.50%
2002 0.13 0 0.13 0.017 0.11 0.07%
2003 0.017 0 0.017 0.002 0.015 0.0090%
2004 0.002 0 0.002 0.0003 0.002 0.0012%
2005 0.0003 0 0.0003 0.00004 0.0003 0.0002%

! Assumes 13.4% of the year's crop is carried over to the next year (EPA, 2001c)
2 Assumes 165 million bushels annually go through dry milling for food use (EPA, 2001c)
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TABLEG6

EFFECTS OF PROCESSING FROM 100% STARLINK
GRAIN TO FINISHED PRODUCT
(MRID 453866-03)

Percent
Analyzed Foods and Food Analyzed Reduction Processing
Ingredients made from 100% [Level of Cry9C Due to Factor Used in
StarLink corn (pphb) Processing Assessment
StarLink Whole Grain 14,275 NA NA
StarLink Wet Milled Starch 13 99.90% 0.0009
StarLink Wet Milled Hull 12,950 9.30% 0.91
StarLink Dry Milled Corn Meal 15,075 -5.60% 1.06
StarLink Dry Milled Corn Flour 15,363 -7.60% 1.08
StarLink Masa (dough) 127 99.10% 0.009
StarLink Soft Tortillas 23.6 99.80% No adjustment
StarLink Baked Taco Shells ND 100.00% No adjustment
StarLink Fried Tortilla Chips 20.3 99.90% No adjustment
StarLink Corn Puffs 4.6 100.00% No adjustment
StarLink “Ringed” Cereal 4.5 100.00% No adjustment
StarLink Corn Flakes ND 100.00% No adjustment
StarLink Polenta 564 96.00% No adjustment
StarLink Corn Muffins 790 94.50% No adjustment
StarLink Corn Bread 2,316 83.80% No adjustment
StarLink Hush Puppies 2,636 81.50% No adjustment

NA - Not Applicable; ND= Not Detected.
No adjustment for effects of cooking on Cry9C levelsin finished food products
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CURRENT PER USER DIETARY INTAKE ESTIMATES OF CRY9C (UG/DAY)

Dietary Intake Estimates of Cry9C

(ug per day)

Population Group Mean 95" percentile | 99.5" percentile | 99.9" percentile
US Population 0.00007 0.00005 0.00303 0.00821
US Children 1-6 0.00005 0.00004 0.00210 0.00577
US Children 7-12 0.00006 0.00007 0.00246 0.00677
Hispanic Population 0.00006 0.00006 0.00233 0.00642
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TABLE 8

COMPARISON OF EXPOSURE ESTIMATES

Comparison of Dietary Intake Estimates of
Cry9C at the 99.5th percentile

(Kg per day)

Wet milling white Exponent's 2005
Population Group paper (EPA, 2001a) " Assessment
US Population 0.01959 0.00303
US Children 1-6 0.00484 0.00210
US Children 7-12 0.00798 0.00246
Hispanic Population NA 0.00233

1 99.5% percentile of exposure among consumersin the US population assuming food containing corn starch was
made from grain containing 1.5% StarLink corn (EPA, 2001a).
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TABLE9

SUMMARY OF ASSUMPTIONS MADE AND SENSITIVITY ANALYSES CONDUCTED

Impact of using alternative
assumption when

Sensitivity analysis

Parameter Assumption Alternative compared to baseline conducted?
analysis
No sensitivity analyses
NAMA NAMA data may conducted; comparison of
underestimate % positive. |levels made and discussed in
report. (Section IV.A.2.b.)
Database QCP ___
USDA database not No sensm\{lty analy_ses
) conducted; comparison of
USDA representative of US corn level d d di di
supply evels made and discussed in
report. (Section IV.A.2.b.)
No sensitivity analyses
Underestimate percent conducted; comparison of
Tests I . .
positive levels made and discussed in
report. (Section IV.A.2.d.)
No sensitivity analyses
Bushels of yellow corn : i ]
Measure of (September 2004 - August [Shipments Underestimate percent conducted; comparison of

percent positive

2005)

positive

levels made and discussed in
report. (Section IV.A.2.d.)

White + yellow corn

Underestimate percent
positive and levels

No sensitivity analyses
conducted; comparison of
levels made and discussed in
report. (Section IV.A.2.d.)
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Impact of using alternative
assumption when

Sensitivity analysis

Parameter Assumption Alternative compared to baseline conducted?
analysis
No sensitivity analyses
All elevator data QCP Lower percent positive conducted, comparison of .

levels made and discussed in

Location of report. (Section 1V.A.2.d.)

) Outbound elevator samples
sampling

All data in QCP

Lower percent positive

No sensitivity analyses
conducted; comparison of
levels made and discussed in
report. (Section IV.A.2.b.d)

Distribution 1

Point estimate of O ppb

Uniform (0, LOD)

Higher exposure estimate

Yes. Results summarized in
Appendix E, Analysis 1

Distribution 1-6

Empirical or uniform
distribution for each group

Fit a lognormal distribution
to all available data (-5.2,
2.4)

Higher exposure estimate

Yes. Results summarized in
Appendix E, Analysis 2

Hot
spots/commingling

10 strata; composites of
size 5

No dilution/commingling

Similar exposure estimate

Yes. Results summarized in
Appendix E, Analysis 3

More dilution/commingling

Lower exposure estimate

No

Processing factors

No reduction due to heat
processing

Allow for reduction due to
heat processing

Lower estimate of
exposure

No

Cereals
processing factor

No residues in cereals

Cereals assigned a point
estimate of 0.036 ppb,
equivalent to the weighted
average of all available
data.

Similar exposure estimate

Yes. Results summarized in
Appendix E, Analysis 4
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APPENDIX A

DESCRIPTION OF ANALYTICAL METHODSUSED TO DETECT AND QUANTIFY
CRY9C PROTEIN
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APPENDIX A

DESCRIPTION OF ANALYTICAL METHODSUSED TO DETECT AND QUANTIFY
CRY9C PROTEIN

1. Strip Test: The screening test used in the field by those participating in the QCP and
the USDA isthe lateral flow immunoassay test kits (strip tests). Traitv” Bt9 strips are
used to screen corn documented in the QCP and by the USDA. Information from one
of the strip manufacturers, Strategic Diagnostics Inc., (SDI) indicates that the strip
sengitivity isat least 1 kernel in 800 or 0.125%. Therefore, a positive StarLink corn
detection is equivalent to a concentration of at least 0.125% (or 1/800 kernels)
StarLink corn. To convert the 0.125% concentration of StarLink corn into an
equivalent concentration in ppb of the Cry9C protein, we multiplied the concentration
of 0.125% StarLink corn by 14,275 ppb, the approximate mean amount of the Cry9C
protein in StarLink corn grain. This resulting value of 17.84 ppb is then rounded up
to 20 ppb and is considered the strip tests level of detection (LOD). The lateral flow
strip tests do not provide the actual level of Cry9C in the corn sample but rather
provide a“yes/no” answer to the question of the presence of Cry9C in the corn.

2. ELISA Plate Test: The ELISA platetest isalaboratory test that can be conducted to
guantify Cry9C protein concentration in corn. Several companies such as SDI and
EnviroLogix have developed ELISA plate technology. The EnviroLogix QuantiPlate
Cry9C kit along with their “high sensitivity” measurement protocol was used in the
USDA laboratory to quantify Cry9C concentration in shelled corn. Corn sample
extract is added to test wells coated with antibodies sensitive to the Cry9C. The
presence of Cry9C in the well isindicated by the development of color. The color
development is proportional to Cry9C concentration in the sample extract. The
Cry9C concentration in the unknown extract is determined by comparing the color
intensity of the unknown to the color intensity of Cry9C standards. EnviroL ogix
states that the limit of detection (LOD) of the ELISA plate test using the “high
sensitivity” protocol 0.079 optical density absorbance (OD) units and 0.070 ng/g or
parts per billion (ppb) Cry9C protein concentration. The LOD of 0.070 OD units was
determined using 3 standard deviations. Current laboratory results indicate that the
LOD of the ELISA plate test is approximately 0.066 OD units, which trand ates
through the standard curve to 0.11 ppb on the average, but can range from 0.076 to
0.156 ppb.
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Traitv’ Bt9 Comn Grain 5 Minute Test Kit: User Guide

of the sub-samples will be discussed in more detail
in the Principle of the Screening Application
section.

Note: It is assumed that the samples collected are
representative of the contents of the truck or
container and are sufficiently mixed to contain a
random distribution of the sample contents.

Sample Preparation: Weighing the Sample

The statistical sampling plan (see Principle of the
Screening Application) is dependent on the
number of corn kernels used. However, it is more
practical for routine testing to weigh corn kernels
instead of counting to obtain the desired number
of kernels. The average weight of corn kernels
depends on the variety of corn and environmental
conditions.

It is recommended that the weight-to-corn kemel
ratio for each variety be determined as follows.

1. Count 100 kernels of the variety to be tested.

2. Weigh the 100 kernels to the nearest 0.01
gram.

3. Divide the weight of the corn kernels by 100
to get the average grams per kernel.

4. Multiply this average weight by the desired
number of corn kernels in the sub-samples
(selected in Tables C, D or E) to determine
the weight for the sub-samples.

5. Construct a weight-to-corn kernel ratio table
for each variety for the different sub-sample
sizes to be used.

Example: One hundred (100) corn kernels of
Variety X weigh 25.00 grams. Each corn kemnel
then weighs 0.25 grams. Multiply the 0.25-gram
per corn kernel times the number of corn kernels
in each sample size to get the following table.

Table A: Example: Weight-to-Kernel Ratio

Grams per Sample of

No. Corn Kernels (a) | 100 | 400 | 600 | 800

Sample Weight (g) 25 | 100 | 150 | 200

STARLINK 05-01

Sample Preparation: Processing the Sample

The corn sample is ground and then extracted with
water in a glass “Mason”-type jar. The sample
preparation is important for the proper function of
the test, especially the ratio of water to the weight
of the corn sample. The volume of water in
milliliters (ml) should be close to 1.25 times the
weight of corn sample in grams (g).

Sample Weight (g) X 1.25 = Water Volume (ml)

The size of “Mason” jar required and the grinding
time depends on the sample size to be analyzed.
Table B lists those parameters.

Table B: Parameters for Preparing Samples

Number
of Kernels | Jar Size Grind
in Sample (0z.) Time (sec)
25-125 4 10-20
125-250 8 15-25
250-500 16 20-35
>500 32 45-60

The processing parameters were determined using
the laboratory grade Waring Model 31BL91 food
processor with the standard blade (see Materials
Required but not Supplied). Other food
processors may require different parameters.

1. Weigh sub-samples from each truck or
container.

2. Place each sub-sample in a clean, dry
“Mason” jar of the appropriate size. See
Table B.

3. Attach the jar adapter and clean, dry cutting
blades.

4. Place the jar onto the food processor, place a
shield over the jar and grind the sub-sample on
high speed for the time indicated in Table B.

Caution: It is recommended to shield the jars
during grinding with a “tri-cornered” 1-liter
plastic beaker (P/N 6000037).

(a) From Tables C, D and E. 5. Remove the adapter and cutting blades.
. C . 6. Add the prescribed volume of water (see
This average weight is then used to obtain the - . .
ber of kernels for thi et above) to the ground corn in the jar, place a lid
fiumber of corn kernels 1or this com variety. on the jar and shake the jar until all the ground
corn is well wetted (about 10-20 sec.).
P/N 3099955 Version 1.0 11/29/01
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Note: The sample will have a “thick” consistency
but should contain some free liquid after a
short settling time. There should be no whole
kernels remaining.

7. Use this free liquid as sample in the Test
Procedure.

Test Procedure

1. Transfer 0.5 ml of the liquid from the sample
prepared above into a sample tube using the
transfer pipette provided.

The sample tube has a
0.5-mL indicator at the
top of the tapered section.

2. Place one Traitv’ Bt9 Test Strip into the
sample tube. Let sit for 3-5 minutes.

3. The appearance of one line (control) on the
strip indicates a negative result.

4. The appearance of two lines on the strip
indicates a positive result.

Interpreting the Lateral Flow Strip Test
Illustration of Test Strip

Test Strip Top
Reservoir Pad

- Result Window

Test Strip Bottom
~-—

Labeled Filter Cover

Check the result window at five (5) minutes after
inserting the strip. At least one line, the Control
Line, should always develop approximately one
(1) cm down from the Reservoir Pad. A red line
in this position indicates that the device is
functioning properly. A red line
appearing below the Control Line is the Test Line
and indicates a positive result. If the test strip
displays two (2) red lines, the test is complete and
the sample is positive for Cry9C Bt corn. Ifat 5
minutes the test strip only shows a clearly visible
Control Line, then the sample is negative for
Cry9C Bt corn.
P/N 3099955
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Note: Test strip results should be interpreted
after 5 minutes. Test strips interpreted after 60
minutes are invalid.

Tllustration of Positive and Negative Results

Red Control Line
(Assay has Run Properly)

Red Test Line
(Sample is Positive)

Positive Negative

Archiving Test Strips

If it is desired to archive test strip results, cut off
the bottom and top strip pads as illustrated below
within one (1) hour of test completion.

D <—  Cut Here

PAARRRRARS
[— ] +— Cut Here

Equipment Cleaning and Drying

Caution: It is important to clean and dry the jars

and cutting blades between samples.

1. The “Mason” jar should be emptied, rinsed
thoroughly with water and completely dried
with a paper towel between uses.

2. The cutting blades for the blender should be
rinsed with water until all ground corn is
removed, washed using standard household
liquid soap, rinsed well and carefully dried. If
available, spraying or rinsing with methanol or
isopropyl (rubbing) alcohol will assist drying.

11/29/01
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Principle of the Screening Application

The Traitv” Bt9 Test Strip provides a yes/no
answer for the presence or absence of Cry9C Bt
corn in a given sample. Testing multiple
statistically selected sub-samples allows an
estimate of the percent of Cry9C corn. The test
results provide information about the probability
of the percent Bt corn in the sample.

Note: The test protocol does not determine the
exact percent of Bt corn kernels. It determines
the probability that a sample contains greater or
less than a specified threshold concentration.

The statistical model for this application is based
on the Poisson Probability Distribution, which
provides good approximations to binomial
(yes/no) probabilities when the number of items
tested (i.e. corn kernels) is large but the
probability of a positive result is expected to be
small (i.e. low level of Bt corn). This Distribution
can determine the probability of having no Bt
kernels in a random sample of a given number of
kernels at a given percent Bt. For example, a
random sub-sample of 100 com kernels selected
from a larger population containing one- percent
Bt corn has a 36.8% probability of containing no
Bt corn kernels. The probability of a 75-com
kernel sub-sample (at one percent Bt) containing
zero Bt corn kernels is 47.2%.

Screening at Very Low GM Levels

Screening grain at very low GM levels can be
accomplished by using a sufficiently large sample
size that tests negative for the GM trait. Lateral

STARLINK 05-01

Table C: 400 Seed Sub-Samples
(All Sub-Samples Must be Negative)

No. Sub- | Percent GM using Sub-Sample Sizes of
Samples of | 400 Seeds at Five Different Confidence
400 Seeds Levels (%)

Each 50 [ 75 ] 9 [ 95 | 99
1 0.17 | 035 | 0.58 | 0.75 1.2
2 0.087 | 0.18 | 029 | 0.38 | 0.58
3 0.058 | 0.12 | 0.20 | 0.25 | 0.39
4 0.045 | 0.085 | 0.15 | 0.19 | 0.29
5 0.035 | 0.070 | 0.12 | 0.15 | 0.25
6 0.029 | 0.058 | 0.10 | 0.13 | 0.20
7 0.025 | 0.050 | 0.085 | 0.11 | 0.18
8 0.022 | 0.044 | 0.075 | 0.10 | 0.15

Table D: 600 Seed Sub-Samples
(All Sub-Samples Must be Negative)

No. Sub- | Percent GM using Sub-Sample Sizes of
Samples of | 600 Seeds at Five Different Confidence
600 Seeds Levels (%)

Each 50 | 75 | 90 | 95 | 99
1 0.12 | 023 | 0.39 | 0.50 | 0.78
2 0.058 | 0.12 | 020 | 025 | 0.39
3 0.039 | 0.077 | 0.13 | 0.17 | 0.27
4 0.029 | 0.058 | 0.10 | 0.13 | 0.20
5 0.024 | 0.047 | 0.077 | 0.10 | 0.16
6 0.019 | 0.039 | 0.065 | 0.085 | 0.13
7 0.017 1 0.033 | 0.055 | 0.075 | 0.11
8 0.015 | 0.029 | 0.050 | 0.065 | 0.096

Table E: 800 Seed Sub-Samples
(All Sub-Samples Must be Negative)

flow strips can be used by testing multiple sub- No. Sub- | Percent GM us.ing Spb-Sample Sizes of
samples the size, of which, do not exceed the Samples of | 800 Seeds at Five leffrent Confidence
sensitivity of the strip test. The Traitv” Bt9 strip 800 Seeds Levels (%)
test sensitivity is at least one kernel in 800. Each 50 75 90 95 99

1 0.087 | 0.175 | 0.288 | 0.375 | 0.575
The following tables provide information at five 2 0.044 | 0.087 | 0.144 | 0.187 | 0.285
confidence levels with the use of multiple samples 3 0.029 1 0.058 | 0.096 | 0.125 | 0.192
of 400 kernels 6_00 kernels or 800 kemels each. 4 0.022 | 0.044 | 0.072 | 0.094 | 0.145
The tables provide the maximum percent GM 5 0,017 10035 10,058 1 0.075 1 0.115
levels that would be expected in the sample if all 3 0'01 5 0'029 0'0 73 0'063 0'097
test-samples provide negative results. Either table 5 0' 013 0'02 G 0' 041 0' 054 0' 083
can be used depending on the desired screening - - . - -
level and how the samples will be processed. 8 0.011 | 0.022 | 0.036 | 0.047 | 0.072
P/N 3099955 Version 1.0 11/29/01
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Choice of Confidence Level

The choice of the confidence level (and resulting
sub-sample size) depends on how the test result
information is to be used. If the primary concern
is to have a very high confidence that the sample
is below a certain GM screening level, then a
higher confidence level and sample size is desired.
However, this approach will “fail” some
percentage of samples that are, in fact, below the
screening level but somewhat close to it. The
higher the confidence level chosen, the higher this
failure rate will be.

Warranties and Liabilities

Strategic Diagnostics Inc. (“SDI”) warrants the Products
manufactured by it will be free of defects in materials and
workmanship when used in accordance with the applicable
instructions for a period equal to the shorter of one year from
date of shipment of the Product(s) or the expiration date
marked on the Product packaging. Application protocols
published by SDI are intended to be only guidelines for the
Buyers of the Products. Each Buyer is expected to validate
the applicability of each application protocol to in their
individual applications. =~ SDI MAKES NO OTHER
WARRANTY, EXPRESSED OR IMPLIED. THERE IS
NO WARRANTY OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE.

SDI's sole obligation with respect to the foregoing
warranties shall be, at its option, to either replace or to
refund the purchase price of the Product(s) or part thereof
that proves defective in materials or workmanship within the
warranty period, provided the customer notifies SDI
promptly of any such defect. SDI SHALL NOT BE
LIABLE FOR ANY DIRECT, INDIRECT OR
CONSEQUENTIAL DAMAGES RESULTING FROM
ECONOMIC LOSS OR PROPERTY DAMAGES
SUSTAINED BY BUYER OR ANY CUSTOMER
FROM THE USE OF THE PRODUCT (S).

For Technical Service call:

Strategic Diagnostics Inc
111 Pencader Drive
Newark, DE 19702

Phone: 800-544-8881
Fax:  302-456-6782
e-mail: techservice@sdix.com

P/N 3099955 Version 1.0
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APPENDIX B

USDA STARLINK TESTING DIRECTIVE

United States Department of Agriculture
Grain Inspection, Packers and Stockyards Administration
Federal Grain Inspection Service

Directive 9181.1 3-25-02

TESTING FOR STARLINK™ CORN - LATERAL FLOW TEST STRIP METHOD

1. PURPOSE

This directive establishes official procedures for testing corn (not processed corn
products), using the lateral flow strip method, for the presence of StarLink™ com and
certifying the official results. This service is provided as official criteria under the
authority of the United States Grain Standards Act (USGSA), as amended.

All official testing is performed as prescribed in this directive by authorized employees of
the Federal Grain Inspection Service (FGIS) or licensed delegated/designated agency
personnel. Individuals wanting official services should contact the nearest FGIS field
office or delegated/designated agency. See section 13