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WM. & MARY ENVTL. L. & POL'Y REV.

through genetic engineering are not "food additives" for the purposes of the
FFDCA's stringent pre-market review provisions.82

These substantial equivalence decisions are in sharp contrast with
European perspectives about biotechnology.83 European consumers are
staunchly opposed to GM crops and EU policies have reflected public
opinion on that point. To understand the EU' s position on GM crops, it must
be viewed against the backdrop of a series of spectacular and recent European
regulatory failures that put human health and environmental safety at risk:
mad cow disease, dioxin-contaminated chickens, foot-and-mouth disease-
the list goes on. These experiences have fostered an extreme precautionary
sentiment among European consumers and have created a climate in which
GM crops are greeted with profound skepticism and distrust.84 Adding to this
very real distrust of the new technology and of the government bureaucrats
as guarantors of safety, a series of social, cultural and economic factors
(including a desire to protect local agriculture) cut against ready European
adoption of these crops. As a result, the EU has soundly rejected notions of
substantial equivalence and requires GM manufacturers to demonstrate the
safety of these crops before granting regulatory approval. The result has been
a de facto moratorium on regulatory approvals.

The FDA's substantial equivalence determination may ultimately be
vindicated. When made in 1992, however, it was, and indeed remains to this

82 Id. at 22,990. "A food additive shall.., be deemed unsafe.., unless it has been exempted
or has otherwise been approved by the FDA." FFDCA § 409(a), 21 U.S.C. § 348(a) (2000).
83 The EU requires that all foodstuffs, additives and flavors containing one percent or more
genetically engineered material must be labeled. Nielson & Anderson, supra note 55, at 3;
Commission Regulation 49/2000, 2000 O.J. (L 6) 13, available at http://europa.eu.int/eur-
lex/en/index.htm. In 2002, the EU further tightened these requirements by reducing the level
of GM material allowed in products on the market to 0.5% and imposing stricter labeling
requirements. Labeling requirements will also be extended to GM crops destined for animal
feed. Labeling GM Foods to Become European Law, CHEMISTRY & INDUS., Dec. 16, 2002,
at 4, available at 2002 WL 26742195. South Korea, Japan, Australia, Mexico, China and
New Zealand have rejected FDA's vision of substantial equivalence and have instead decided
to adopt the EU's position that GM crops should be labeled. See Nielson & Anderson, supra
note 55, at 4.
84 See David Vogel & Diahanna Lynch, Council on Foreign Relations, The Regulation of
GMOs in Europe and the United States: A Case-Study of Contemporary European
Regulatory Politics, available at http://www.cfr.org/publication.php?id=3937 (last visited
Apr. 15, 2003).
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day, wholly unsubstantiated by peer-reviewed scientific studies.85 In
developing this policy, FDA conducted no independent research on the
effects of genetic engineering on foods, nor did the agency require
manufacturers to engage in such research. Instead, the policy was the product
of a political decision to smooth a path for this new technology.

Even more troubling, FDA allows manufacturers to make this GRAS
determination unilaterally. 86 This approach transfers a tremendous amount of
discretion from the regulatory authority to the regulated community.
Manufacturers need not submit vetted scientific data to convince FDA that
a GM crop is GRAS. Instead, FDA permits manufacturers to make this
evaluation entirely on their own.87 Not surprisingly, most manufacturers have
concluded that their GM products are GRAS and thus exempt from expensive
and rigorous pre-market review. Of course, even without regulation these
manufacturers do have powerful incentives not to market products they know
or suspect to be harmful. A GM food that causes an allergenic reaction or
otherwise threatens human health would be subject to FDA seizure, and the
company, including its responsible officers, might face criminal
prosecution.88 And that is not to mention tort liabilities or the devastating
effect such a product would have on the company's reputation.

85 As such, the decision runs contrary to 21 U.S.C. § 321's definition of food additive and

FDA's position that a lack of information cannot be the basis for a GRAS finding. See United
States v. 45/194 Kg. Drums of Pure Vegetable Oil, 961 F.2d 808 (9th Cir. 1992)
(demonstrating that a product is generally recognized as safe involves submitting evidence
establishing that scientifically trained experts qualified to evaluate the product believe it to
be generally recognized as safe); United States v. An Article of Food, 752 F.2d 11, 15 (1st
Cir. 1985) (declaring that a substance may be excluded from classification as a "food
additive" only if experience based on common use provides a basis for general recognition
by scientists that the substance is safe under the conditions of its intended use); Premo
Pharm. Labs., Inc., v. United States, 629 F.2d 795, 803-04 (2d Cir. 1980); United States v.
Articles of Food and Drug, 518 F.2d 743, 747 (5th Cir.1975); Weinberger v. Bentex
Pharms., Inc., 412 U.S. 645 (1972) (general recognition of safe use established by controlled
clinical studies published in recognized scientific literature).
86 1992 FDA Policy, 57 Fed. Reg. at 22,989 ("[C]ompanies developing new ingredients, new
versions of established ingredients, or new processes for producing a food or food ingredient
must make ajudgment about whether the resulting food substance is a food additive requiring
pre-market approval by FDA.").
87 Id. For a stinging indictment of this laissez-faire regulatory approach, see McGarity, supra
note 37.
88 FFDCA §§ 302-304, 21 U.S.C. §§ 333(a)-304 (2000).
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As far as the safety of GM crops goes, however, known risks are not
the main concern. In addition to known risks, this new technology raises a
host of questions about possible risks-questions that FDA's substantial
equivalence policy creates no incentive to explore. In the absence of clear
FDA requirements, GM manufacturers are left to make their own decisions
about the standards of care necessary for evaluating the safety of these new
products. There is no uniform, consistent protocol of analysis that would lend
confidence to substantial equivalence determinations. Instead, these decisions
are made on an ad hoc basis at the discretion of private, profit-motivated
companies. There is a real possibility that these companies might make
risk/reward assessments that the public would find unacceptable.

FDA does provide an avenue for voluntary pre-market consultations
for GM foods. 89 This voluntary consultation process is said to help companies
and the agency determine whether food made from GM organisms contained
additives that would require pre-market approval. 90 FDA considers these pre-
market notifications to be "prudent practices" 9' on the part of producers
regardless of any legal obligation to consult. Prudent or not, without a legally
mandated approval process, FDA can only review whatever data a company
chooses to share. To date, FDA "believes" that all developers of GM foods
have consulted with the agency prior to marketing GM food in the United
States,92 but because consultations are voluntary and GM products are not
labeled in any way, FDA has no way of knowing for sure.

With no sound scientific underpinnings, FDA has come under intense
criticism for this "substantial equivalence" policy. 93 In January 2001, the
FDA proposed regulations that would have required submission of data and
information about plant-derived bioengineered foods or animal feeds at least

89 Id.

9' 1992 FDA Policy, 57 Fed. Reg. at 22,984.
9' 1992 FDA Policy, 57 Fed. Reg. at 22,991.
92 See Pre-Market Notice Concerning Bioengineered Foods, 66 Fed. Reg. 4706, 4706-38

(proposed Jan. 18, 2001) (to be codified at 21 C.F.R. pts. 192, 592) [hereinafter FDA
Proposed Rule].
93 THOMAS O. MCGARrrY & PATRICIA I. HANSEN, CONSUMER FEDERATION OF AMERICA,

BREEDING DISTRUST: AN ASSESSMENT AND RECOMMENDATIONS FOR IMPROVING THE

REGULATION OF PLANT DERIVED GENETICALLY MODIFIED FOODS (2001), available at
http://www.biotech-info.net/BreedingDistrust.html; Erik Millstone et al., Beyond
'Substantial Equivalence,' 401 NATURE 525, 525 (1999) (arguing for a more structured and
thorough examination of GM foods and food products).
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120 days prior to commercial distribution.94 Notification would have allowed
FDA to ensure that industry decisions and plant-derived bioengineered foods
complied with the FFDCA. The mandatory process would have replaced the
voluntary consultation process.95 After a lengthy investigation, FDA
published these regulations during the last days of the Clinton
administration.96 The new regulations would have required companies to
submit to the agency data and information regarding plant-derived
bioengineered foods that would be consumed by humans or animals. Despite
industry support for these regulations, one of the first acts of the incoming
Bush administration was to suspend and withdraw these rules for further
consideration. 97 To date the rules have not been enacted. In the fall of 2002,
Senator Dick Durbin (D-IL) introduced legislation to replace the voluntary
notification system with a mandatory pre-market approval system. This
mandatory approval system would have required GM producers to submit
much more detailed testing information and to obtain FDA approval before
marketing their product. The bill was not enacted into law, but may be
reintroduced in the 2003 legislative session.

3. EPA's Regulatory Authority

EPA has a comprehensive responsibility to examine the human health
and environmental consequences of pesticides.98 This responsibility derives

9' FDA Proposed Rule, supra note 91, at 4706.
9' Press Release, U.S. Department of Health & Human Services, FDA Announces Proposal
and Draft Guidance for Food Developed Through Biotechnology (Jan. 17, 2001), available
at http://www.cfsan.fda.gov/-lrd/hhbioen3.html.
96 See Philip Brasher, FDA Issues New Biotech Food Rules, A.P., Jan. 17, 2001, available
at http://www.biotech-info.net/FDArules.html. See generally FDA Proposed Rule, supra
note 91. See also Raymond Formanek Jr., Proposed Rules Issued for Bioengineered Foods,
FDA CONSUMER MAG. (Mar.-Apr. 2001), at http://www.fda.gov/fdac/features/2001/
201_food.html.
97 Memorandum from the Assistant to the President and Chief of Staff, White House Office,
to the Heads and Acting Heads of Executive Departments and Agencies, 66 Fed. Reg. 7702
(Jan. 24, 2001) (directing that regulations sent to the Office of the Federal Register, but not
yet published, be withdrawn, and that regulations already published but not yet in effect be
postponed).
98 See FIFRA and FFDCA, as clarified by the Food Quality Protection Act of 1996, Pub. L.
No. 104-170, 110 Stat. 1489 (1996).
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from FLFRA 99 and the FFDCA, °° and includes the duty to determine
acceptable tolerances for pesticide residues in food. Because most of the GM
crops currently on the market have been genetically modified to produce
endogenous pesticides,' °' EPA plays a critical regulatory role.

With few exceptions,0 2 no person may sell or distribute any
pesticide' 3 that is not registered under FIFRA. To be registered, a pesticide
must not cause "unreasonable adverse effects on the environment."' °4 To
determine whether an adverse effect is unreasonable, EPA must consider "the
economic, social and environmental costs and benefits of the use of any
pesticide."'0 5 A second set of criteria for FIFRA registration involve human
dietary risk from pesticide residues. 0 6 Any substance that is a pesticide under

" 7 U.S.C. § 136a(a) (2000). EPA's pesticide regulations are set out in 40 C.F.R. pts. 150-
189. Under FIFRA, EPA has no regulatory authority over plants that do not produce
pesticides. This becomes important when the issue is regulation of biopharming. See infra
Part III for an explanation of biopharming.
"~ 21 U.S.C. § 346a (2000).
... Biopesticides are only exempt from FIFRA requirements if they are derived through the
conventional breeding of sexually compatible plants. See Plant-Incorporated Protectant from
Sexually Compatible Plant, 40 C.F.R. § 174.25 (2002). See also General Qualifications for
Exemptions, 40 C.F.R. § 174.21 (2002).

02 EPA may, by regulation, exempt any pesticide from some or all of the requirements of
FIFRA if the pesticide is "of a character which is unnecessary to be subject to" FIFRA in
order to carry out the purposes of the Act. 7 U.S.C. § 136w(b)(2) (2000). EPA generally
exempts pesticides that pose low probabilities of risk to the environment in the absence of
regulatory oversight. See Regulations Under the Federal Insecticide, Fungicide, and
Rodenticide Act for Plant Incorporated Protectants (Formerly Plant-Pesticides), 66 Fed. Reg.
37,772, 37,772-73 (July 19, 2001) (codified at 40 C.F.R. pts. 152, 174) (Pesticides that do
not qualify for exemption can still be approved for specific uses, but only if they do not
"cause unreasonable adverse effects.").
113 The term "pesticide" is defined broadly to include, inter alia, any substance intended to
prevent, destroy or repel undesirable insects, weeds, rodents, bacteria or other living things
EPA declares to be a pest. 7 U.S.C. § 136(t), (u) (2000).
"0 7 U.S.C. § 136a(c)(5) (2000). In particular, this section of FIFRA provides that EPA shall

register a pesticide if presented with a registration application that demonstrates: (1) the
composition of the pesticide "warrant[s] the proposed claims for it;" (2) the "labeling and
other material[s] required to be submitted comply with the requirements of [FIFRA];" (3) "it
will perform its intended functions without unreasonable adverse effects to the environment;"
and (4) "when used according with widespread and commonly recognized practice it will not
generally cause unreasonable adverse effects on the environment." Id.
105 7 U.S.C. § 136(bb) (2000).
106 A pesticide residue is not safe unless EPA has issued either a tolerance for the residue

612 [Vol. 27:593
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FIFRA is automatically subject to regulation under FFDCA if used in the
production of food or food crops.° 7 If a pesticide's use is expected to cause
residues to remain on or in food, EPA will not register that use under FIFRA
unless it has also granted a tolerance under FFDCA, or has exempted the
pesticide from the tolerance requirement. A food is adulterated, and subject
to FDA enforcement authority, if it contains a pesticide residue that exceeds
this EPA designated tolerance. The tolerance is thus the residue level that
triggers an FDA enforcement action.' 8 If pesticide residues exceed the
tolerance level, the food will be subject to seizure.

EPA must set residue tolerances at a "safe" level.'0 9 In this context,
safe is defined as "a reasonable certainty that no harm will result from
aggregate exposure to the pesticide chemical residue, including all anticipated
dietary exposures .... "' "0 While this is not a zero tolerance standard-the
agency need not conclusively conclude that the pesticide poses no
harm-EPA's human dietary exposure analysis does not involve the
balancing employed in the adverse environmental effect analysis. EPA may
only exempt a pesticide from the tolerance requirement if the agency finds
that the exemption is "safe" using the "reasonable certainty of no harm"
standard. Under the FFDCA, a pesticide residue in or on food is not safe
unless EPA has issued a tolerance for the residue (and the residue is within

(and the residue is within the tolerance limits) or an exemption. See FIFRA, 7 U.S.C.
§136(bb); FFDCA, 21 U.S.C. §346a(a)(1).
o7 As for conventional pesticides, EPA must establish a tolerance level-a level of pesticide

residue that is deemed safe-before permitting foods containing Bt residues to enter the
human food chain. See FIFRA, 104 P.L. 170, § 103, 110 Stat. 1489, 1490 (1996) (codified
as amended at 7 U.S.C. § 136a-l(g)(2)). See also 21 U.S.C. § 346a (2000). In this context,
safe is defined as "a reasonable certainty that no harm will result from aggregate exposure
to the pesticide chemical residue, including all anticipated dietary exposures." 21 U.S.C. §
346a(b)(2) (2000). Again, the regulatory standard is one of reasonable, rather than absolute,
safety.
'08 In the absence of a duly promulgated tolerance or exemption, or if the residue level
detected in food exceeds the tolerance, the food is deemed adulterated under the FFDCA and
is subject to enforcement by FDA. 21 U.S.C. § 346a(a)(3)-(4).
109 FFDCA, 21 U.S.C. § 346a, 348.
"0 FFDCA, 21 U.S.C. § 346a(b)(2)(A)(ii).
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the tolerance limits)"' or has issued an exemption from the requirements of
a tolerance for the residue." 2

Since 1994, EPA has interpreted FIFRA's pesticide registration
provisions to encompass plant incorporated protectants ("PIPs") such as the
Bt genes introduced into StarLink corn." 3 Therefore, no PIP can be sold
unless registered under FIFRA. Registration requires a demonstration that
there will be no unsafe environmental or human dietary effects from the PIP.
As part of this analysis, no PIP food crop can lawfully be sold for planting
until EPA has either established a tolerance level for the PIP or has exempted
the PIP from the tolerance requirement.' 14 To date, EPA has registered only
a few PIPs, and with one exception, all have been crops with genes that
encode Bt proteins." 5 EPA has granted many of these Bt crops exemptions
from the requirement for a tolerance level.1 6 Because the particular Bt gene
used in StarLink corn raised human allergenicity concerns, EPA did not grant
StarLink such an exception.'

A pesticide in food qualifies under the first FIFRA exemption criteria of low probability
of human dietary risk if it meets the FFDCA section 408 standard for an exemption from the
requirement of a tolerance. 66 Fed. Reg. 37,773 (Jul. 19, 2001). However, under FIFRA, a
pesticide cannot qualify for an exemption solely on the basis of consistency with FFDCA
section 408. EPA must also evaluate occupational exposure, and risks to the environment
from the pesticide. Id. at 37,774.
112 21 U.S.C. § 346a(a)(l) (2000).
1"3 1992 FDA Policy, supra note 69, at 22,984-85.
114 21 U.S.C. § 4080)(3). In the absence of a duly promulgated tolerance or exemption or if
the residue level detected in food exceeds the tolerance, the food is deemed adulterated under
the FFDCA and is subject to enforcement by FDA.
i15 See DONNA U. VOGT ET AL, CRS REPORT FOR CONGRESS, FOOD BIOTECHNOLOGY IN THE

UNITED STATES: SCIENCE, REGULATION AND ISSUES, Jan. 19, 2001, tbl. 2, 15 (2001).
"6 Many Bt genes, and their proteins, have not shown toxicity to humans. EPA has therefore
typically granted the Bt crops exemptions from the requirement for a tolerance level. See,
e.g., 40 C.F.R. § 180.1155 (2002) (exempting CryIA(c)), 40 C.F.R. § 180.1173 (2002)
(exempting CryIA(b)). For an explanation of these decisions to exempt certain Bt genes and
proteins see 40 C.F.R. § 180.1173 (1996); 40 C.F.R. § 180.1155 (1995).
117 For StarLink corn, EPA concluded that there was a real question about the allergic
potential of the proteins produced by the transposed Bt gene Cry9C. See Kathleen Hart,
Scientists Question Test for StarLink Corn Allergy, FOOD CHEMICAL NEWS, July 23, 2001,
available at 2001 WL 12773607. Therefore, EPA did not grant the corn an exemption for
human consumption of the crop. See 40 C.F.R. § 180.1192 (2002) (limiting exemption to
feed corn).

[Vol. 27:593614
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The StarLink fiasco revealed some gaping holes in this regulatory
regime for GM crops. The holes are the direct result of forcing the new
problems posed by biotechnology into the available answers provided by
statutes and regulations not drafted with GM crops in mind. For example,
EPA did not require Aventis to compile and provide information about when
and how StarLink corn was planted.ll' Instead, EPA-viewed that information
as the province of USDA, which patently did not consider the regulatory
needs of its sister agencies before deciding to deregulate the crop entirely. As
a result, neither EPA nor FDA developed a means of tracking whether
StarLink corn entered the human food supply. EPA had the duty to regulate
StarLink's Cry9C pesticidal proteins, but did not exert this duty over the
plants that produced the toxins. Similarly, FDA was responsible for
regulating food safety, but evaluated the safety of StarLink corn without
considering the possible health effects, including allergenicity, of the
incorporated pesticidal proteins. By relying on existing law in lieu of new
statutes, the Framework thus prompted the agencies to maintain illogical
regulatory divisions. Although the Framework is not law and cannot replace
statutory mandates, the agencies used the Framework to interpret these
statutory mandates narrowly and in ways that actually hindered the
development of an effective oversight program.

II. THE STARLINK CRISIS

A. StarLink's Registration Process

More than thirty StarLink field trials were conducted in 1996 and
1997 under USDA' s notification procedure." 9 On February 23, 1998, USDA
published notice that Aventis had petitioned for a determination that StarLink
corn did not pose a plant pest risk and should be granted non-regulated

11 Proposed Policy; Plant-Pesticides Subject to the Federal Insecticide, Fungicide, and

Rodenticide Act and the Federal Food, Drug, and Cosmetic Act, 59 Fed. Reg. 60,496 (Nov.
23, 1994).
19 See Information System for Biotechnology, at http:llwww.isb.vt.edu (last visited April
14), for the underlying information. See also D.L. Uchtmann, StarLink-A Case Study, 7
DRAKE J. AGRIC. L. 159 (2002).
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status.1 20 On May 15, 1998, USDA announced that it would grant the
StarLink petition for non-regulated status. 21 *.

At the same time Aventis began the USDA field trials, the company

also initiated voluntary consultations with FDA. In March of 1998, Aventis
submitted information to FDA to support its safety and nutritional assessment
of StarLink corn. 22 Even though the central food safety question was
allergenicity-a food safety issue normally under jurisdiction of FDA-the
Framework and FDA's 1992 Policy assigned EPA primary regulatory
authority. Moreover, under the 1992 Policy, FDA relied on Aventis to
evaluate food safety and substantial equivalence for StarLink corn. FDA
conducted no independent analysis of these questions.

Aventis concluded that StarLink corn was not materially different in
composition, safety or other relevant parameters from corn currently on the
market. 23 With no further inquiry, FDA accepted Aventis' conclusion that
StarLink corn did not raise issues requiring pre-market review or approval by
FDA.'24 FDA carefully noted that it made no evaluation about the
allergenicity of the pesticidal protein, but only of the food itself.' 25 It was only
with EPA's evaluation of a food tolerance for Cry9C that the significant
allergenicity concerns surfaced. 26 Had FDA conducted an independent
investigation, or had FDA's inquiry included the pesticidal protein, the
question would surely have arisen sooner.

Corn containing a potentially allergenic protein is materially different
in composition and safety from corn currently on the market.' 27 If FDA had

120 63 Fed. Reg. 8,897 (February 23, 1998).

121 Determination of Nonregulated Status for Bt Cry9C Insect Resistant and Glufosinate

Tolerant Corn Transformation Event CBH-351, 63 Fed. Reg. 27,041 (May 15, 1998),
available at http://www.aphis.usda.gov/biotechldec-docs/9726501pdet.HTM; see also
generally StarLink Non-Regulated Determination, supra note 24.
122 Dep. of Health & Human Serv., Note to File BNF 041 (May 29, 1998), available at
http://www.cfsan.fda.gov/-acrobat2/bnfMO4 1.pdf.
123 Id.
124 Letter from Alan M. Rulis, Director, FDA Office of Pre-Market Approval, to Sally L. Van

Wert, Manager of Regulatory Affairs (May 29, 1998), available at http://www.cfsan.fda.
gov/-acrobat2/bnfL04 1.pdf.
125 Id.
126 Allergenicity Assessment of Cry9C Bt Corn Plant Pesticide, 64 Fed. Reg. 71,452 (Dec.

21, 1999).
127 David L. Devernoe, Note, Substantial Equivalence: A Valid International Sanitary and

Phytosanitary Risk Assessment Objective for Genetically Modified Foods, 51 CASEW. RES.

[Vol. 27:593616
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considered the entire organism-the corn with the pesticidal protein-it
would never have been able to reach a "substantial equivalence"
determination. FDA's 1992 Policy Statement quite properly looks to the
characteristics of the introduced protein to guide the regulatory process.1 28

StarLink corn involved the addition of a protein that had no history of safe
use in food. 29 Had the added protein not been pesticidal, and thus subject to
the artificial regulatory divisions reified by the Framework, FDA might have
been expected to ask a whole series of questions about the allergenicity and
toxicity. of the introduced protein.'30 However, under the Framework, FDA
limited its inquiry to the corn excluding the pesticide. 3' And, according to its
laissez-faire regulatory stance, FDA relied solely upon Aventis' interested
representations about the safety of StarLink before considering the
consultation complete. 132

Aventis thus obtained USDA "non-regulated" and FDA "substantial
equivalence" status. The company needed only an EPA pesticide registration
and food tolerance to begin full-scale marketing of the crop. Aventis initially
requested that StarLink corn be exempted from a pesticide tolerance for all
raw agricultural commodities, much the same way GM crops containing
crylA had been exempted. 33 Unlike crylA, however, cry9C codes for a
protein that shares several unusual molecular properties with known food
allergens.'34

In evaluating the data supporting Aventis' exemption request, EPA
found that some of the submitted data was "compelling and supportive of the
[registrant's claim] of 'no significant risk, '"1 35 but that large portions of the

L. REV. 257, 277 (2000) (generally arguing in favor of substantial equivalence, but
acknowledging that allergenicity concerns may be the unexpected effect of genetic
modifications, and when those concerns surface, further safety assessments will be
necessary).
128FDA, Statement of Policy: Foods Derived from New Plant Varieties, 57 Fed. Reg. 22,984
(May 29, 1994).
"29 Id. at 22,984.
130 Id. at 22,999-23,000.

'3' Id. at 22,999-23,000.
132 Id. at 22,999-23,000.
13' Notice of Filing of Pesticide Petitions, 62 Fed. Reg. 49,224 (Sept. 19, 1997).
114 CDC Report, supra note 9, at 4.
"' Allergenicity Assessment of Cry9C Bt Corn Plant Pesticide, 64 Fed. Reg. 71,452 (Dec.
21, 1999).
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data were "either inconclusive or indicated that Cry9C proteins exhibit some
characteristics of known allergins."' 136 Specifically, EPA noted that the Cry9C
proteins were resistant to protease breakdown, remained stable at high
temperatures, and remained intact following four hours in simulated
mammalian gastric juices.'37 EPA determined that these characteristics
suggested a possibility that the protein might trigger allergic reactions in
humans. Because of these unresolved allergenicity concerns, EPA concluded
that Aventis failed to show that StarLink corn was "substantially equivalent
in all essential respects to its unmodified parent." 38 This failure precluded the
finding of "reasonable certainty of no harm" necessary for an exemption to
the FFDCA tolerance requirement. Similarly, because the available data was
insufficient to support the conclusion that Cry9C proteins were not potential
allergens, 3 9 EPA concluded that it could not set a tolerance level for the
proteins. Despite the fact that FDA had already signed off on Aventis'
substantial equivalence claims for the crop, the lack of an EPA exemption or
tolerance for Cry9C proteins meant that the presence of those proteins would
render food adulterated and subject to FDA enforcement.

EPA specifically indicated what data was missing, and thus prevented
a conclusion about allergenicity. There was no ambiguity. Aventis had the
responsibility to provide that data before the corn variety could be approved
for human consumption. Rather than provide the allergenicity information,
however, Aventis amended its request for an exemption to cover only corn
grown for animal feed and industrial uses. 4 ° As part of this amended request,
Aventis provided EPA with a detailed plan for keeping StarLink out of the
human food supply."'4 Under this plan, farmers purchasing StarLink were: 1)
told that corn grown from it could not be sold for human consumption; 2)
required to sign a "Grower Agreement" to that effect; and 3) sent two letters

136 id.

13' Notice of Filing of Pesticide Petitions, 62 Fed. Reg. at 49,225; see also OFFICE OF
SCIENCE COORDINATION AND POLICY, EPA, CRY9C FOOD ALLERGENICITY ASSESSMENT
BACKGROUND DOCUMENT, available upon request from http://www.epa.gov/scipoly/
oscpmail.html (on file with author).
38 EPA DATA EVALUATION RECORD - SAFETY ASSESSMENT, MRID No. 44714001 (1999),
available athttp://www.epa.gov/oppbppd 1/biopesticides/pips/old/cry9c/der-44714001 a.htm.
131 CDC Report, supra note 9, at 6.
140 Matt Crenson, Rules for Genetically Modified Corn Broke Down Between Seed Plant,
Farm, ST. LOUIS POST-DISPATCH, Dec. 15, 2000, at A10.
141 Id.
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of reminder about the restrictions, one at planting and one at harvest time.'42

The "Grower Guide" explained the need for a buffer strip between StarLink
and any other corn varieties, and that any corn grown within that buffer
would also have to be limited to non-food uses.'43 Finally, the company
promised to conduct a post-harvest survey to ensure that growers had
followed the rules. 44

Based on these representations about crop segregation, EPA accepted
Aventis' modified petition and registered StarLink's PIP for non-food use on
May 12, 1998.'45 This split registration was explicitly predicated on Aventis'
plan to keep StarLink out of the human food supply, and out of international
commerce. 46 As a result, EPA anticipated that there would be minimal
human dietary exposure to the Cry9C protein, with the only course of
exposure via ingestion of meat, poultry, eggs and milk from animals fed corn
containing the Cry9C protein. 47

EPA's split registration decision, combined with USDA's grant of
unregulated status, and FDA's acceptance of Aventis' substantial equivalence
assessment, paved the way for commercial production of StarLink corn for
the non-food uses that make up ninety percent of the corn market. Under the
terms of the split registration, StarLink corn could be planted for one year on
a maximum allowable acreage of 120,000 acres. 48 As express conditions of
the split registration, StarLink corn, and any corn grown within 660 feet of
it could be used only for animal feed or industrial use, and could not enter
international commerce. 49 StarLink corn's initial split registration was
renewed for the 1999 and 2000 growing seasons. 50 For the 1999 growing

142 id.
143 id.
14 Id.

145 Approval of Pesticide Product Registrations, 63 Fed. Reg. 28,258-61 (May 22, 1998).
'4 Aventis did not submit StarLink corn for regulatory approval in the EU or Japan. Thus,
when StarLink corn later turned up in shipments to these countries, its presence was a
violation of the laws of those countries as well as a violation of United States law.
147 Id. See also MIKE MENDELSOHN, EPA, PESTICIDE FACT SHEET: BT CRY9C IN CoRN 5
(Apr. 1, 2000) [hereinafter BIOPESTICIDE FACT SHEET] available upon request at
http://www.epa.gov/opprd001/factsheets/pmcontacts.htm.
'" Approval of Pesticide Product Registrations, 63 Fed. Reg. 28,258, 28,258-61 (May 22,
1998).
'49 Id. at 28,258.
150 Id.
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season, StarLink corn could have been planted on up to 2.5 million acres,
though only about 500,000 were actually planted. In 2000, about 315,000
acres were devoted to StarLink corn." 15 Another 168,000 acres were supposed
to be planted as a buffer area that would also be restricted to non-food use to
prevent cross-pollination. 152 Together these 483,000 acres represented about
one half of the United States corn crop. 53

On April 7, 1999, EPA published Aventis' request that the split-
registration be revised to expand the tolerance exemption for Starlink corn to
include use in all food commodities, including the production of human
food. 154 In considering this request, EPA called another meeting of the FIFRA
Scientific Advisory Panel ("SAP").155EPA solicited advice by posing a series
of questions to the SAP and the general public concerning the allergenicity
risk posed by Cry9C in light of its unusual characteristics.156 The SAP met to
consider these questions, and concluded that the available data was
insufficient to make a determination about allergenicity. 157 EPA therefore
continued to deny StarLink corn full registration. Thus, for the 1998, 1999
and 2000 growing seasons, StarLink corn was not approved for human
consumption.

As a condition of the continued split registration, Aventis agreed to
ensure that all growers abided by the limitations and restrictions contained in
the registration. 158 In a January 22, 1999 letter to EPA, Aventis proposed a

" Illinois Dep't of Agriculture, StarLink Corn Information, available at http://www.agr.
state.il.us/news/Special/starlink.htm (last visited Apr. 15, 2003).
152 Id.
153 StarLink Corn: How it Reached the Food Supply, supra note 2.
" 4AgrEvo USA Company Cry9C Plant-Pesticides; Notice of Filing of Petition, 64 Fed. Reg.
16,965 (Apr. 7, 1999).
155 The SAP is an advisory committee chartered under the Federal Advisory Committee Act,
composed of independent non-agency experts, who assist the agency in assessing the risks
of pesticides. EPA, ABOUT THE SCIENTIFIC ADVISORY PANEL (SAP), available at
http://www.epa.gov/oscpmont/sap/about.htm (last visited Apr. 15, 2003).
156 OFFICE OF SCI. COORDINATOR & POL'Y, EPA, supra note 136.
'7 FIFRA SAP, Open Meeting, 65 Fed. Reg. 5636 (Feb. 4, 2000); See also Assessment of

Scientific Information Concerning StarLink TM Corn Cry9C Bt Corn Plant-Pesticide, 65
Fed. Reg. 65,247 (Oct. 31, 2000).
158 BIOPESTICIDE FACT SHEET, supra note 146. Iowa was one of the primary markets for
StarLink corn. One of StarLink corn's major Iowa retailers, Garst Seeds, maintains that it
"warned farmers who bought StarLink seed that the corn produced could be used only for
feeding livestock and should not be sold into commercial channels." See Ed Lotterman,
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plan to direct the use of all StarLink corn to animal feed or industrial non-
food uses. These terms were expressly incorporated into the 2000
registration.'59 Aventis then licensed StarLink corn to a number of corn. seed
companies who distributed the corn seed to farmers.

When sold, StarLink seed sacks were supposed to bear a tag
indicating that StarLink seeds, plants, and-plant materials were to be used
domestically for animal feed or non-food industrial purposes and were not to
be used for human food or to enter international commerce. 6 ' The actual
language for at least one version of the tag stated: "Under this purchase
agreement, customer or any user may: use this hybrid corn seed or any non-
hybrid corn seeds found herein, for the purpose of producing grain for feeding
or processing.""'6 Other than this single line on the back of the tag, there was
no reference to registration restrictions. This line was wholly inadequate,
because it did not explicitly identify or explain the registration restrictions.
The word "processing," in this context, is highly ambiguous-it could readily
have referred to the normal processing channels into which growers sell
conventional corn for use as human food. Coupled with this ambiguous tag
was supposedly a Grower Agreement which reiterated the registration
restrictions. In the fall of 2000, however, Aventis was unable to produce
Grower Agreements for a significant percentage of the corn that it sold.'62

The Iowa Attorney General investigated allegations that after the crisis

Troubles that Grew with StarLink Corn Provide Lesson in Economics, Dec. 3,, 2000,
available at http://www.edlotterman.com/FrameForLink.htm."According to news accounts
after the crisis began reported that, according to many StarLink growers, "warnings were
accompanied by a wink and a nudge, together with advice to the effect that 'the government
hasn't approved it for human use yet, but this is just red tape and it will be OK by harvest
time."' Id. See also, David Barboza, Gene Altered Corn Changes Dynamics of Grain
Industry, N.Y. TIMES, Dec. 11, 2000, at Al. Many farmers and growers reported receiving
no special warnings about keeping StarLink out of the human food supply and claimed that
the seed bags bore nothing that could be considered to be a warning label. William Ryberg,
Growers of Biotech Corn Say They Weren't Warned, DES MOINES REG., Oct. 25,2000 at 1A.
' Bacillus Thuringiensis Subspecies Tolworthi Cry9C Protein and the Genetic Material

Necessary for its Production in Corn; Exemption From the Requirement of a Tolerance, 40
C.F.R. § 180.1192 (2002).
1
60 EPA, PETITION FOR TOLERANCE 9 (2001), available upon request at http://www.epa.gov/

epahome/question.html [hereinafter PETITION FOR TOLERANCE].

161 Bag Tag, reprinted in NEIL E. HARL ET AL., THE STARLINK SITUATION (2000), available

at http://www.mindfully.org/GE/StarLink-Situation- 15mar01.htm.
162 Crenson, supra note 139.
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unfolded, Aventis attempted to have Iowa growers sign agreements back-
dated to April 2000 (forty percent of the 2000 StarLink crop had been planted
in Iowa.)' 63 Aventis flatly denied these allegations, claiming that the
retroactive letters did not originate from the company. Aventis did not
dispute, however, that the company had failed to require many farmers to sign
Grower Agreements-a direct violation of StarLink's registration.

Aventis thus failed to comply with the grower notification
commitments that the company had made to obtain StarLink corn's split
registration. But that was only the beginning. Aventis had also explicitly
promised EPA that StarLink corn would not enter the human food supply and
would not enter international commerce. Despite these legally-binding
promises, Aventis set up neither tracking procedures, nor product testing
protocols that could have served as an oversight mechanism. Nor did Aventis
notify com elevators of the restriction on use of StarLink corn. Other than the
ambiguous seed tag, Aventis seems to have taken no steps to ensure that
StarLink was grown in accordance with its registration requirements.

StarLink's registration restrictions also required that growers plant a
660 foot buffer of non-StarLink corn around their StarLink plantings. 164 This
buffer was intended to capture any pollen drift, thereby preventing
contamination of food corn.165 Like the StarLink plantings themselves, this
buffer corn was also restricted to animal or industrial uses. 166 This registration
requirement was apparently either not communicated to the 2,070 growers
who planted StarLink corn,167 or the growers ignored the requirement. As a
result, some non-StarLink growers wound up innocently selling StarLink-
contaminated com because their crops were cross-fertilized by StarLink from
neighboring growers' fields. 168

163 Lin et al., supra note 11, at 49.
'64 StarLink Corn: How it Reached the Food Supply, supra note 2.
165 Biopesticide Fact Sheet, supra note 146. Corn is a wind pollinating, out-crossing species.
Corn pollen can travel up to one-half a mile, farther than the distance required in the StarLink
registration. Id.
166 id.

167 Kurt Eichenwald, New Concerns Rise on Keeping Track of Modified Corn, N.Y. TIMES,

Oct. 14, 2000, at Al.
6' Barboza, supra note 157.
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B. The Crisis and Its Aftermath

When StarLink corn was discovered in various consumer food
products in September 2000, it was in direct contravention of the product's
registration restrictions. The food products that contained StarLink corn were
adulterated under the FFDCA and indicated that Aventis had violated the
terms of the split-registration. Aventis and government agencies scrambled
to contain a growing crisis in food production and distribution. Further
investigations revealed that millions of bushels of StarLink corn had been co-
mingled with food corn in at least 350 grain elevators.169 By November 2000,
FDA had exercised its enforcement authority to recall more than 300 types
of adulterated snack chips, corn flour, and other corn foods. 70 The expense
of these recalls is estimated in the millions of dollars. 1 ' Complaints began
pouring into the Food and Drug Administration ("FDA") and the Center for
Disease Control ("CDC") about allergic reactions to corn products
attributable to StarLink contamination.'72 On October 25, 2000, FDA
requested that CDC conduct an epidemiological investigation of these reports
of human illness potentially associated with the consumption of StarLink
COrn. 173

StarLink corn also began showing up in grain shipments to Japan, the
largest foreign market for United States corn. 174 Exports to Japan, usually
around 600 million bushels annually, dropped by more than fifty percent
virtually overnight. 175 In South Korea, the second biggest importer of
American corn, thousands of tortillas were recalled because of contamination
fears. 176 Thailand began requiring importers to certify that their products were
free of StarLink contamination. 177 The European Union redoubled its

169 Eichenwald, supra note 166.
170 FDA Enforcement Report for November 1, 2000, supra note 7.
17' Glover, supra note 8.
'72 CDC REPORT, supra note 9.
173 id.
"' Japan Says Banned Corn Used in Products, CHI. TRIB., Dec. 28, 2000; see also Business
ofBuying, FARM INDUSTRY NEWS, Dec. 30,2000,2000 WL 13070551; StarLink Corn: How
it Reached the Food Supply, supra note 2.
7 Business of Buying, supra note 173.

176 Crenson, supra note 139.
177 Allergy Fears Trigger Action on GM Maize, BANGKOK POST, Dec. 19, 2000, 2000 WL

29611501.
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opposition to GM crops. United States corn exports plunged thirty-nine
percent. Lost international sales because of StarLink presence in corn
shipments are currently the subject of a multi-district litigation in the
Northern District of Illinois. 7 ' What is not yet clear is whether StarLink
produced a localized decrease in corn exports or whether the StarLink crisis
will permanently alter these international commodities trading relationships.
As of December 2002, Japanese imports of United States corn had only
begun to return to pre-StarLink levels when a new discovery of StarLink
contamination threatened to plunge the trade relationship back into crisis.179

South Korean food processors continue to shun United States corn for food
use, turning instead to Chinese and South American suppliers." 0 Despite the
growing threat of famine in both countries, fears about GM corn prompted
Zimbabwe and Zambia to refuse United States aid shipments that included
biotech corn.'

Response to the StarLink crisis in the United States reflected how
seriously the food industry took the crisis. Giant food processors like
Kellogg, Archer Daniels Midland, and ConAgra shut down their plants to
clear StarLink contamination." 2 Upon reopening, the companies began
testing incoming shipments for StarLink contamination, turning away whole
rail cars of corn.' Things got even worse when Garst Seed, one of StarLink
corn's distributors, announced that one of its other corn hybrids unexpectedly

178 See In re StarLink Corn Products Liability Litigation, 211 F. Supp. 2d 1060 (N.D. Ill

2002). Some of the consolidated cases allege nuisance, trespass and consumer fraud in
addition to lost profits. Moreover, Aventis, the current patent holder for StarLink corn has
spent between $68 and $100 million in an attempt to purchase the outstanding stocks of
StarLink corn. Greg Frost, Starlink Was Grown in Other Countries, Oct. 31, 2000, at
http:llwww.thecampaign.orglnewsupdates/octOOii.htm. Aventis paid farmers a twenty-five
cents per bushel premium to buy back the StarLink corn.
179 Randy Fabi, Japan Got Trace of Biotech Corn, U.S. Exporters Say, TORONTO STAR, Dec.
30, 2002, at D05.
180 Id.
"81 Id. These decisions to reject GM food aid were undoubtably influenced by the prospect
that such food aid might jeopardize agricultural trade with the European Union.
"82 Victor Epstein, ConAgra Foods Reopens Mill, Boosts Testing, OMAHA WORLD-HERALD,
Oct. 27, 2000, at 34; Food Plants Running Again After StarLink Corn Scare, TORONTO
STAR, Oct. 31, 2000.
183 Bill Hord, Biotech Acceptability Worries: Farmers Carefully Weigh Options in Seed
Varieties Biotech Planting in 2000, OMAHAWORLD HERALD, Dec. 30,2000, at Business 10;
Crenson, supra note 139.
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