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Commentary

The Tobacco Industry and Pesticide Regulations: Case Studies from Tobacco

Industry Archives
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Council, San Francisco, California, USA; 3Division of Occupational and Environmental Medicine, Department of Medicine, University of
California, San Francisco, California, USA; “Department of Social and Behavioral Sciences and School of Nursing, University of California,

San Francisco, California, USA

Tobacco is a heavily pesticide-dependent crop. Because pesticides involve human safety and health
issues, they are regulated nationally and internationally; however, little is known about how tobacco
companies respond to regulatory pressures regarding pesticides. In this study we analyzed internal
tobacco industry documents to describe industry activities aimed at influencing pesticide regulations.
We used a case study approach based on examination of approximately 2,000 internal company docu-
ments and 3,885 pages of U.S. Environmental Protection Agency documents obtained through
Freedom of Information Act requests. The cases involved methoprene, the ethylene bisdithiocarba-
mates, and phosphine. We show how the tobacco industry successfully altered the outcome in two
cases by hiring ex-agency scientists to write reports favorable to industry positions regarding pesticide
regulations for national (U.S. Environmental Protection Agency) and international (World Health
Organization) regulatory bodies. We also show how the industry worked to forestall tobacco pesticide
regulation by attempting to self-regulate in Europe, and how Philip Morris encouraged a pesticide
manufacturer to apply for higher tolerance levels in Malaysia and Europe while keeping tobacco
industry interest a secret from government regulators. This study suggests that the tobacco industry is
able to exert considerable influence over the pesticide regulatory process and that increased scrutiny of
this process and protection of the public interest in pesticide regulation may be warranted. Key words:
ethylene bisdithiocarbamates, Environmental Protection Agency, methoprene, pesticide regulation,
phosphine, tobacco industry, World Health Organization. Environ Health Perspect 113:1659-1665

(2005). doi:10.1289/ehp.7452 available via http://dx.doi.org/ [Online 8 August 2005]

Tobacco is a pesticide-intensive crop. With
nearly 27 million pounds of pesticides (includ-
ing insecticides, herbicides, fungicides, and
suckercides) applied to the U.S.-grown crop
from 1994 to 1998, it ranks sixth in terms of
the amount of pesticides applied per acre
[U.S. Government Accounting Office (GAO)
2003]. The tobacco industry regards pesticides
as essential to tobacco production, stating that
“the crop could not be produced economically
without them” (Davis 1989; Philip Morris
1990b). According to industry documents,
government-imposed limitations on pesticide
use “may present a serious impediment” to the
international tobacco trade (Hill 1989).

Internal tobacco industry documents pro-
vide a window into the tobacco industry’s
activities regarding pesticide regulations. These
case studies drawn from industry documents
describe the tobacco industry’s responses to
pesticide regulatory action. The documents
also provide insight into the relationships
between the tobacco industry and pesticide
regulatory agencies and tensions between busi-
ness and public health interests.

The Tobacco Industry
Documents

Litigation against the tobacco industry has
resulted in the release of nearly 7 million previ-

ously secret tobacco industry documents (Bero
2003; Malone and Balbach 2000). Scanned

PDF versions of original handwritten, typed, or
printed documents have been archived at the
University of California, San Francisco, library
in electronic repositories, searchable using basic
keywords (http://legacy.library.ucsf.edu).
Between July 2003 and February 2004, we
searched the archives using a “snowball” sam-
pling strategy, beginning with broad search
terms (“pesticide” and “crop protection agent”)
and using retrieved documents to identify more
specific search terms (such as names of specific
pesticides, people, and regulatory agencies).
Table 1 provides examples of keyword searches
and the number of documents yielded. This
process produced nearly 300,000 documents
relating to many different pesticides. The first
author reviewed these documents’ index entries
and excluded duplicates and documents unre-
lated to pesticide regulatory issues. The final
sample size was approximately 2,000 docu-
ments, spanning 1974-2001.

We also filed Freedom of Information Act
(FOIA) requests with the U.S. Environmental
Protection Agency (EPA) on pesticide issues
raised by information in the industry docu-
ments, resulting in 3,885 pages of government
documents. Finally, we reviewed public health
agency reports based on industry documents
(Zeltner et al. 2000). We analyzed the indus-
try, government, and public health agency
documents by assembling chronologically con-
structed case studies, a method common to
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sociology, political science, and anthropology
(e.g., analyses of a corporation’s organizational
structure, a social movement, or a tribe) (Hill
1993; Yin 1994) (Table 2). The pesticides
chosen for inclusion [methoprene, the ethylene
bisdithiocarbamates (EBDCs), and phosphine]
were those for which sufficient information
related to regulatory activities was available in
the archives to construct a case study.

Pesticides and Tobacco

Pesticides used on tobacco are also used regu-
larly on food crops. As with food crops, trace
amounts of pesticides remain on tobacco leaves
after treatmeng; typically, residue levels decline
during the drying and manufacturing process,
although additional pesticides may be applied
to the finished product (U.S. GAO 2003).
Although pesticides increase production of
tobacco and food crops, pesticide exposure
may harm humans; thus, regulatory agencies
such as the U.S. EPA may set limits on the
amount of pesticide residue permitted in or on
food and tobacco and establish standards for
workers handling pesticides. Because tobacco is
burned and the smoke inhaled, active and pas-
sive smokers are exposed to pyrolyzed pesticide
residues (U.S. GAO 2003). The U.S. EPA has
concluded that this exposure poses no short-
term risk, but little is known about the long-

term health effects (U.S. GAO 2003).

Methoprene

In 1974, Philip Morris formed a partnership
with the chemical company Zoecon to mar-
ket a new insecticide (Manzelli 1975). The
insecticide’s active ingredient, methoprene,
acted as an endocrine disruptor in cigarette
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beetles and tobacco moths, preventing their
larvae from maturing into adult insects
(Mangzelli 1975). Philip Morris anticipated that
methoprene would replace phosphine, a com-
mon warehouse fumigant (Philip Morris 1988)
and pledged to assist Zoecon in introducing
methoprene “in as many countries as we can”
(Seligman 1982).

Some countries have regulations that
require the establishment of maximum residue
limits (MRLSs) for pesticides on crops; however,
Philip Morris determined that MRLs were not
required in all countries, especially for pesti-
cides on nonfood crops such as tobacco (Ryan
1991). Philip Morris asked Zoecon “to not
force this issue and submit for MRLs when not
required” (Lindahl 1992b). In April 1991
Zoecon alerted Philip Morris’s director of
research that the Malaysian pesticide board had
recently set an MRL of 1.0 ppm for metho-
prene on tobacco (Hutney 1991). Zoecon con-
sidered 1.0 ppm too low to enable the effective
use of methoprene; the level supported by the
labeled application rate was 10 ppm (Ryan
1992). Philip Morris requested that Zoecon
ask for an even higher MRL of 15 ppm to
allow for application errors (Greenberg and
Transon 1992; McCuen 1992). Zoecon repre-
sentatives met with government authorities
and requested a change to 15 ppm (Hutney
1991).

A Zoecon representative informed Philip
Morris that “in order to avoid surprises of
this nature in the future,” he had directed
Zoecon’s pharmaceutical group to obtain
information from health authorities in other
countries regarding the commodities for
which methoprene tolerances were assigned

(which could include foods such as rice and
mushrooms as well as tobacco) (Hutney
1991). Assigning this task to the pharmaceu-
tical group instead of the pesticide group, the
Zoecon representative wrote, “will not arouse
the curiosity of the health directorates and
will allow us to keep our promise to the
tobacco industry, namely, that we won’t initi-
ate queries that may cause the health authori-
ties to direct attention to tobacco” (Hutney
1991).

In April 1992, George Lindahl of Zoecon
faxed a letter to Bob McCuen, head of Philip
Morris’s biochemical research, outlining some
of his concerns about Philip Mortis’s approach
to establishing MRLs for methoprene on
tobacco (Lindahl 1992b). In regard to
Zoecon’s effort to establish an MRL of
15 ppm in Malaysia, Lindahl explained that

I know we simply argued this case without any
data to support our request. In more advanced
countries, this tactic will not succeed. ... All our
data demonstrate the need for a 10 ppm MRL. If a
higher value is desired then we will require data
from real field operations showing that a worse [sic]
case scenario for faulty application will result in a

15 ppm residue, and hence the need for this value.
(Lindahl 1992b)

In a fax following this one, Lindahl asked
Philip Morris to provide such data; a hand-
written comment from a Philip Morris
employee who reviewed the fax noted that
“data doesn’t [sic] exist” (Lindahl 1992a).
Initially, the Malaysian authorities agreed to
increase methoprene’s MRL to 10 ppm
(Lindahl 1992c¢); subsequently, it was raised
to 15 ppm (Mueller and Ward 1998). Philip
Morris continued to advocate (through

Table 1. Number of documents yielded by searches of tobacco company collections at the Legacy
Tobacco Documents Library using selected key words and wildcards(*).

Tobacco company

Zoecon) for MRLs of 15 ppm in Italy and
Germany (Greenberg and Transon 1992).

In the meantime, anticipating the cre-
ation of a single European market with uni-
form pesticide regulations, Philip Morris had
asked the longtime tobacco industry law
firm, Shook, Hardy, and Bacon, to prepare a
document with MRL recommendations for
possible submission to the European
Community (Kemna 1991). Philip Morris
first provided a draft of recommended MRLs
to the Scientific Working Group of the
Confederation of European Community
Cigarette Manufacturers (CECCM) (Philip
Morris 1991c). At their June 1991 meeting,
members of this group (including representa-
tives of Philip Morris, British American
Tobacco, R.J. Reynolds, Gallaher, and
Rothmans) recommended that the document
be rewritten as a voluntary code of practice “to
be used pre-emptively ... in advance of any
EC [European Community] initiative” to
impose formal regulations on pesticide residue
limits on tobacco (Philip Morris 1991a). A
meeting participant reported, “It is hoped
that, by implementing this Code, the EC
Commission would not any longer see
the need to develop a formal EC regulation
on pesticide residues in tobacco (products)”
(Mueller 1991). Manuel Bourlas, Philip
Morris’s director of research and development,
was appointed chair of a subgroup of tobacco
company representatives who were to assist in
preparing the code (Philip Morris 1991a).

This voluntary code underwent numerous
revisions throughout 1991 and 1992 (CECCM
1991, 1992a, 1992b, 1992¢, 1992d, 1992¢;
Philip Morris 1991b). Although 236 regulated
and unregulated tobacco pesticides were in use
at the time (Mitchell 1991b), the voluntary
code proposed MRLs for only 25-27 pesticides
[including chlordane, dichlorodiphenyl-

American  Brown and Philip R.J. : : S B
Key word Tobacco Williamson Lorillard Morris Reynolds ﬁ;g:?gg:ﬁg;fg??&;ﬁ;gi il;}él:;cgii?
Pesticide(*) N 224 232 872 1,632 6,035 According to British American Tobacco’s
Crop protection agent(*) 3 60 66 1,533 193 T Micchell. © £ the sub in th
Kabat/methoprene 65 182 604 5,416 2,336  Lerry Mitchell, many of the substances In the
Dithiocarbamate/EBDC(*) 1 22 130 278 275 list are no longer recommended for tobacco
Phosphine 28 21 195 247 580  production” (e.g., DDT) (Mitchell 1991a).
World Health Organization/WHQ 909 2,047 6,769 28,902 14,024 Moreover, this list did not impose “any con-
Environmental Protection Agency/EPA 1,423 2,082 23,791 155,094 24961 sraint automatically on non-specified sub-
Agrochemical Advisory Committee 0 37 48 684 383 stances” (Mitchell 1991a). Mitchell noted that
Table 2. Overview of case studies.
Pesticide Regulatory action Dates Agency Tactics Outcome
Methoprene  MRL of 1.0 ppm 1991-1995  Malaysian pesticide ~ Work through chemical industry partners to avoid raising tobacco ~ MRL raised to 15 ppm

board issues, request higher MRL with no supporting research
Methoprene,  Industry concern about 1991-1993  European Community  Attempt to create voluntary MRLs to forestall regulation No voluntary MRLs, no EC
others future MRLs regulations
EBDCs/ETU  Potential imposition of 1989-1993  UN FAO/WHO JMPR  Hire ex-WHO scientist to review EBDCs and ETU, covertly lobby ~ ETU listed as not
residue tolerances and assist JMPR genotoxic, higher ADI
assigned

Phosphine 15 proposed risk mitigation 1998-2001 U.S. EPA Hire consultant with EPA ties to challenge scientific basis of ~ Worker exposure standard

measures including worker
exposure standard of 0.03 ppm

proposed exposure standard, write journal article

increased to 0.3 ppm

UN FAO, United Nations Food and Agricultural Organization.
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this lack of limits was “highly desirable”
(Mitchell 1991a).

In December 1992, Walter Russell, a legal
assistant, reported that the code “has undergone
two more revisions (by SHB) [Shook, Hardy,
and Bacon] and it [is] currenty watered down,
but still causing much agitation” (Philip Morris
1992). Russell pointed out that the code set
MRLs that Philip Morris “might have trouble
complying with” if they were to become inter-
national standards (Philip Morris 1992). In
addition, “failure to comply with tolerances
written by the tobacco industry which might
come up during litigation would put the
tobacco industry at great disadvantage” (Philip
Morris 1992). He indicated that Philip Morris
had decided to withdraw its support from the
voluntary code (Philip Morris 1992). In 1993,
the tobacco companies suspended work on the
document due to “principle disagreements both
within and between participating companies”
(RJ. Reynolds 1993). Throughout the 1990s,
the tobacco industry continued to anticipate
European Union harmonization of tobacco
pesticide MRLs (Philip Morris 1995); as of
April 2004, the European Union had estab-
lished community-level MRLS for 150 pesti-
cides, but none specifically applied to tobacco
(European Union 2004).

EBDC Fungicides

In 1987, the U.S. EPA initiated a review of
EBDC fungicides, prompted by the agency’s
determination that a breakdown product of
EBDCs, ethylene thiourea (ETU), was a prob-
able human carcinogen (U.S. EPA 1987).
Anticipating the U.S. EPA’s cancellation of
many EBDC uses, U.S. manufacturers volun-
tarily withdrew EBDC registrations for all but
13 food crops in 1989, including wheat and
corn (U.S. EPA 1989). At least one company
continued to hold registrations for EBDCs on
tobacco, but only for seed bed use, not plants
(Arce 1989).

In internal documents, the tobacco indus-
try expressed concern that the U.S. EPA’s
action could result in the “imposition of poten-
tially crippling product residue tolerances” in
Europe [Centre de Coopération pour les
Recherches Scientifiques Relatives au Tabac
(CORESTA) 1989b; Mitchell 1990]. EBDCs
were regarded as vital to control blue mold
outbreaks in Europe (Philip Morris 1990a). In
October 1989, members of CORESTA, an
international tobacco research organization
with members drawn largely from the tobacco
industry, established a subcommittee to “pro-
vide regulatory agencies with a sound basis for
the development of tobacco agro-chemical reg-
ulations” (CORESTA 1989a, 1989b).

As discussed in a larger World Health
Organization (WHO) report on tobacco
industry influence at that agency, the subcom-
mittee hired a consultant, Gaston Vettorazzi,

to provide advice on influencing regulation
(CORESTA 1990b; Zeltner et al. 2000).
Vettorazzi was a former WHO toxicologist
and former technical secretary of the Joint
Food and Agriculture Organization/WHO
Meeting on Pesticide Residues (JMPR), an
international meeting of scientists whose deci-
sions often formed the basis of international
law (Zeltner et al. 2000). Selected partly for his
“old boys” contacts” (Reif 1991b), Vettorazzi’s
initial duties were to provide a review and
analysis of toxicologic data on EBDCs and
ETU (CORESTA 1990a).

Some CORESTA members were con-
cerned that Vettorazzi’s review might conclude
that EBDCs were unsafe (Beuchat 1990).
However, according to one member’s notes, at
his first meeting with the subcommittee in
April 1990, Vettorazzi stated that “someone
has to lay the red carpet for [me], otherwise [I]
can spoil more than help” (Reif 1990).

Vettorazzi’s initial review concluded that
ETU was neither carcinogenic nor genotoxic
(Vettorazzi 1991a). Some of the tobacco indus-
try scientists commented that this statement
was “too strong in light of the NTP feeding
studies”—a reference to the U.S. National
Toxicology Program’s conclusion that animal
studies showed clear evidence of ETU’s car-
cinogenicity (Reif 1991a). Vettorazzi subse-
quently revised his conclusions, stating that
ETU’s “toxicity, including carcinogenicity, can
be explained by the known mechanisms of
action characteristic of thyroid-function
inhibiting agents” (Vettorazzi 1991b). Thus,
he stated, a threshold could be set below which
ETU did not cause thyroid tumors (Vettorazzi
1991b).

CORESTA authorized the distribution of
Vettorazzi’s revised report to his former col-
leagues at WHO, once all references to tobacco
and CORESTA were removed (CORESTA
1992). WHO’s JMPR was scheduled to review
EBDCs/ETU in 1993; if this review were
favorable, the tobacco industry would be
assured continued access to EBDCs in Europe
(Zeltner et al. 2000).

With CORESTA funding ($100,000 a
year) and approval, Vettorazzi offered to assist
J. Herrman, of the JMPR WHO Secretariat,
with JMPR toxicologic reviews, without dis-
closing his tobacco industry ties (Herrman
1991; Vettorazzi 1991c, 1992a). Vettorazzi
wrote and reviewed several working papers on
compounds to be discussed at the 1992 JMPR,
including the EBDC thiram (Herrman 1992;
Vettorazzi 1992b). One outcome of that meet-
ing was the reestablishment, at a higher level,
of the previously cancelled Acceptable Daily
Intake (ADI) for thiram (Vettorazzi 1992b).

Vettorazzi continued his work with
WHO in 1993, supplying his CORESTA-
funded reviews to the adviser responsible for
drafting the working paper that would form
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the basis of the September JMPR on EBDCs/
ETU without revealing their sponsor (Zeltner
et al. 2000). Vettorazzi also attended the
September meeting as an invited “temporary
adviser” (Zeltner et al. 2000). The meeting’s
outcome reflected Vettorazzi’s conclusions. In
contrast to the U.S. EPA, JMPR determined
that ETU was not genotoxic, and thus raised
the ADI level from 0.002 to 0.004 mg/kg body
weight (Black 1993). CORESTA considered
this “a very positive result for the industry,”
since it “clearly indicates that the ‘carcinogenic-
ity’ of [ETU] is not really a burning issue any
longer” (CORESTA 1994; Mueller 1993).
JMPR’s safety standard became part of interna-
tional trade law, preserving tobacco industry
access to EBDCs (Zeltner et al. 2000). Soon
after the JMPR meeting, CORESTA extended
Vettorazzi’s contract for 18 months, listing one
of his duties as providing “information about
the activities of pesticide action groups”
(CORESTA 1993). He was to be paid another
$100,000 (CORESTA 1993). Vettorazzi con-
tinued working for CORESTA until at least
2001, when the organization paid him $30,000
to monitor international activities related to
tobacco pesticide residues and registrations
(CORESTA 2001).

Phosphine

Phosphine is a fumigant used on stored com-
modities, including nuts, seeds, grains, coffee,
tobacco, and finished cigarettes to kill insects.
Because of the risks it poses, applicators are
advised to wear respirators and protective
clothing, and warehouses must be sealed to
prevent leaks that contribute to air pollution
and endanger nearby residents (U.S. EPA
1998b). By the early 1990s, several case
reports had been published noting sometimes
fatal phosphine poisoning among workers
and community members (Garry et al. 1989,
1993; Heyndrickx et al. 1976; Schoonbroodt
et al. 1992; Wilson et al. 1980).

In December 1998, the U.S. EPA pro-
posed a series of 15 risk mitigation measures
(RMMs) for phosphine. The U.S. EPA’s pri-
mary concern was the risk that phosphine
posed to applicators and community residents
(U.S. EPA 1998b). Thus, the RMMs included
a threshold limit value of 0.03 ppm of phos-
phine during fumigation (reduced from the
existing 0.3-ppm standard), the establishment
of a 500-foot buffer zone around all fumigated
structures, and prior notification of all resi-
dents living within 750 feet of a fumigated
structure (U.S. EPA 1998a).

The Tobacco Association of the United
States, in a letter to the U.S. EPA, stated
that the economic burdens imposed by the
RMMs would “make it virtually impossible
for our industry to continue to fumigate
stored tobacco” (Ward 1999). The Tobacco
Association, R.J. Reynolds, Philip Morris, and
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> 150 other organizations with a stake in the
continued use of phosphine formed a lobbying
group, the Commodity Industry Coalition for
Phosphine Fumigation (Harrell 1999).

R.J. Reynolds, represented primarily by
toxicologist Joel Seckar, took an active role in
the Commodity Industry Coalition (Seckar
1999¢). The company calculated that comply-
ing with the U.S. EPA’s buffer zone require-
ment would cost approximately $50 million
in new land and warchouse purchases (R.J.
Reynolds 1999a). Increasing the time required
to aerate warchouses before employee reentry
to comply with the worker exposure limit of
0.03 ppm would increase costs, as would the
possibility of liability suits brought by nearby
residents notified of phosphine use (Degesch
America 1998; R.J. Reynolds 1999d).

Coalition members lobbied Congress,
released media statements, worked closely
with the U.S. Department of Agriculture, and
attended U.S. EPA-sponsored stakeholder
meetings (Goldman 1998; Lyon 1999; R.].
Reynolds 1999b, 1999¢). Their message was
that the proposed RMMs were ovetly conserv-
ative, based on “anecdotal information and
hypothetical risk” rather than on “sound sci-
ence” (Lyon 1999; Ong and Glantz 2001). To
challenge the scientific basis of the U.S.
EPA’s proposals, the coalition decided to hire
an expert whose research would support exist-
ing standards (Seckar 1999h). They chose
Sciences International, a consulting firm spe-
cializing in health and environmental risk
assessment. It was headed by Elizabeth
Anderson, a former director of the Carcinogen
Assessment Group and the Office of Health
and Environmental Assessment at the U.S.
EPA (Sciences International 2005). She was
also an experienced expert defense witness,
having served in that capacity in a number of
environmental lawsuits brought against corpo-
rations (Anderson 1999c).

To support the Commodity Industry
Coalition’s assertion that the proposed expo-
sure level of 0.03 ppm was too conservative,
Sciences International focused on the inter-
species uncertainty factor. The U.S. EPA had
first determined from a published subchronic
toxicity study of rats that there were no
observed effects attributable to inhaled phos-
phine at 3 ppm (Seckar 1999a). To extrapo-
late to humans, the U.S. EPA had then used
two 10-fold uncertainty factors, one for
intraspecies variability and one for interspecies
variability, to arrive at a maximum exposure
level of 0.03 ppm (Sciences International
1999¢). Documents indicate that Sciences
International’s strategy was to convince the
U.S. EPA that the interspecies uncertainty fac-
tor was unnecessary, showing that because a
number of animal species reacted in the same
manner to phosphine, humans were similar
enough that the interspecies uncertainty factor
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could be removed (Seckar 1999a, 1999b).
This would leave only the intraspecies factor
of 10, which would result in a maximum
exposure level for humans of 0.3 ppm, the
existing standard.

In April 1999, the U.S. EPA representa-
tives met with a small group of Commodity
Industry Coalition members, including R.]J.
Reynolds’s Seckar and Sciences International’s
Anderson (Seckar 1999a). Anderson ques-
tioned the U.S. EPA’s interspecies uncertainty
factor, citing several animal studies and an
epidemiologic study to suggest that the U.S.
EPA’s calculations were too conservative
(Seckar 1999a). In an e-mail, Seckar noted that
Anderson’s presentation was very effective, as
evidenced by the fact that U.S. EPA represen-
tatives were now informing coalition members
that the 0.03 ppm standard “was not ‘set in
stone,” a direct contradiction of earlier state-
ments to the U.S. Department of Agriculture
(Bair 1999; Seckar 1999d). (Despite Freedom
of Information Act requests, we were unable to
obtain U.S. EPA documents related to its
meetings with the coalition.)

Soon after, Sciences International asked
the Commodity Industry Coalition for addi-
tional funding to turn its phosphine report
into a peer-reviewed journal article (Turim
1999). In a memo to Seckar, Anderson

(1999b) explained that

My experience is that consultant reports funded
by those being regulated, and written expressly for
the EPA, are easily and frequently ignored or dis-
missed by the Agency, no matter how scholarly.
However, a paper or article that is peer-reviewed
and published, or in the peer review process for
publication, in an accepted scientific journal can
neither be ignored nor dismissed.

Anderson suggested that since she was editor-
in-chief of Risk Analysis, “perhaps the peer
review process could be expedited if we decide
that it is the journal of choice” (Anderson
1999b). R.J. Reynolds, Brown and Williamson,
and several other tobacco companies agreed
to fund most of the cost of this work (Seckar
1999¢). The paper was published in Risk
Analysis in 2004, with the acknowledgment
that “This work was supported by the
Phosphine/Metal Phosphide Coalition, consist-
ing of the producers and users of phosphine
and metal phosphides for the control of insects
in stored commodities” (Pepelko et al. 2004).
Coalition members also pursued other
strategies. At a meeting with U.S. EPA repre-
sentatives in March 1999, the Commodity
Industry Coalition proposed that the U.S. EPA
participate in a series of small, coalition-
sponsored focus groups to “educate [EPA] on
the issues involved with ... fumigations”
(Seckar 1999g). One such group met in May
1999, when tobacco companies demonstrated
a tobacco warehouse fumigation (Ward and
Cowan 1999). The following month, several

companies conducted additional emissions
tests to show that the proposed 500-foot buffer
was unnecessary (Bridges 1995). However, an
e-mail message from a Philip Morris employee
indicated that Philip Morris’s test coordinator
had “some reservations regarding the quality of
the test design/data generation” and that he
himself believed that “the test plan and meth-
ods will provide, literally, no information, so it
won’t hurt us to do it” (Bridges 1995).

In June 1999, Sciences International sub-
mitted a first draft of its phosphine toxicity
review to some coalition members (Sciences
International 1999a). A reviewer from the
coalition’s lobbying firm pointed out that the
animal studies cited did little to support the
idea that the interspecies uncertainty factor
should be eliminated “since most [of the ani-
mals] appear to be rat or mouse strains with
similar breathing characteristics” (Wilkinson
1999). Instead, the studies cited by Sciences
International seemed to support the idea
that phosphine called for a conservative stan-
dard, as they indicated that “phosphine is a
very toxic material to most species tested”
(Wilkinson 1999). Another reviewer noted
that the uncertain and tentative tone of the
report “will trigger concerns by EPA and they
will say ‘if [an] expert in the field states that
there remains great uncertainty, maybe we are
on solid ground by being very conservative™
(Barolo 1999a). Sciences International staff
revised the report, removing tentative state-
ments and asserting that their work to date
supported reducing the interspecies uncer-
tainty factor to 1 (effectively eliminating it),
thus preserving the existing exposure standard
of 0.3 ppm (Sciences International 1999b).
They submitted this revised interim report
to the U.S. EPA in July 1999 (Sciences
International 1999b). At a Commodity
Industry Coalition meeting that same month,
coalition consultant Dan Barolo, former direc-
tor of the U.S. EPA’s Office of Pesticide
Programs (OPP), reportedly urged members
to speed their efforts because

phosphine is quite hazardous when used improp-
erly. The more the Coalition slows the process, the
greater the chance for an accident with possible
fatalities, which would send EPA back into conser-
vative mode and make it far more difficult for

them to publish reasonable RMMs. (Seckar 1999f)

In August, John Whalan, a toxicologist at
the U.S. EPA’s Health Effects Division, sum-
marized in a memo his analysis of Sciences
International’s interim report (Whalan 1999).
He noted that

there is no precedent for using an [interspecies
uncertainty factor] of 1 when establishing ... an
inhalation regulatory value in the Health Effects
Division. The only time an interspecies [uncer-
tainty factor] is not applicable is when human data
are used. The available data do not support deviat-
ing from Agency policy, and the Coalition did not
provide any new data. (Whalan 1999)
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He also pointed out that Sciences International’s
review of animal studies, intended to show that
phosphine toxicity was relatively constant
across species, was largely “irrelevant” because
it did not include a comparison of toxicity for a
small versus large mammal.

In September 1999, phosphine registrants
and several coalition members again met with
U.S. EPA officials to discuss alternative RMMs
proposed by the coalition (Seckar 1999i).
Instead of a 500-foot buffer and a 750-foot
neighbor notification requirement, the coali-
tion recommended a “site management plan”
that required companies to develop emergency
preparedness measures. The U.S. EPA asked
the Commodity Industry Coalition to reword
its proposals to specify how and when work-
ers and bystanders would be informed of
danger (Seckar 1999i). On the exposure limit
for workers, the U.S. EPA now proposed a
0.1-ppm standard (reflecting a reduction
from 10 to 3 in the interspecies uncertainty
factor) based upon Sciences International’s
interim report (despite the weaknesses noted
by Whalan) (Seckar 1999i). (The U.S. EPA
failed to provide memos or notes regarding
this decision.)

In several fall 1999 memos to Seckar,
Sciences International staff explained that
they thought it would be difficult to convince
the U.S. EPA to drop the interspecies uncer-
tainty factor without human exposure studies
(Anderson 1999a; Gray 1999). Commodity
Industry Coalition members expressed reluc-
tance to commit to human studies without
confirmation that this would convince the
U.S. EPA to “give up” the uncertainty factor
(Barolo 1999b). Barolo commented to
Seckar, “I do not believe it will be easy for
OPP to abandon both safety factors. There
are too many unknowns from children to
endocrine to reliability of studies to absence
of dog/monkey study. ... Some day they are
going to figure out there is a 0.1 ppm stan-
dard in other countries and the door will
close” (Barolo 1999c¢).

Although Sciences International had not
yet submitted to the U.S. EPA its full report
on phosphine, in December 1999, the U.S.
EPA made its final decision (Sharp 1999).
(This decision was published in the Federal
Register in February 2001 [U.S. EPA 2001]).
The U.S. EPA now mandated a “fumigation
management plan” like that proposed by the
Commodity Industry Coalition (U.S. EPA
2000). The agency also eliminated the inter-
species safety factor and left the old 0.3-ppm
standard in place, on condition that phos-
phine registrants conduct additional research
if Sciences International’s review was found to
be inadequate (U.S. EPA 2000). A coalition
member noted that “it is important to point
out that this additional work will take years
and that the current 0.3 ppm threshold will

stay in place during that time” (Sharp 1999).
R.J. Reynolds credited its leadership on the
scientific issues with saving the company
“many millions of dollars” (R.]. Reynolds
2000).

Conclusion

Although others have charged that agencies
responsible for protecting human health and
the environment are unduly influenced by the
industries they regulate (Abraham 2002; Huff
2002), it is rare to be able to study this process
from the perspective of the regulated industry.
This study provides documentation of the
behind-the-scenes activities of an industry as it
attempts to influence the regulatory process on
matters that have a direct bearing on public
health.

Our analysis has limitations. Given the
sheer volume and limited indexing of the
documents, it is impossible to ensure that we
located all potentially relevant documents.
Some may have been destroyed or concealed
by the tobacco companies (Liberman 2002);
others may have never been obtained in the
legal discovery process. In addition, we had no
access to pesticide company documents, except
those in the tobacco documents archives.
Finally, despite properly filed Freedom of
Information Act requests, we were unable to
obtain from the U.S. EPA documentation of
its meetings with the industry’s Commodity
Industry Coalition. All minutes of meetings
with stakeholders should be part of the public
record.

Despite these limitations, the case studies
discussed here provide insight into tactics that
the tobacco industry applies to a regulatory
agency when trying to influence the outcome
of a decision. These tactics go significantly
beyond the usual approaches—such as partici-
pation in public comment periods and public
meetings—to influence scientific and regula-
tory decision making. Tobacco industry tactics
described in these cases include:

* Encouraging a chemical company (Zoecon)
to advocate for high MRLs without any
supporting data and directing that same
company to gather information about inter-
national regulatory efforts on methoprene in
a manner designed to hide the interest of
the tobacco industry in this chemical;

* Attempting to forestall regulatory efforts
on tobacco pesticides in the European
Community by creating voluntary industry
MRLs for a subset of chemicals;

* Hiring an ex-WHO scientist to participate
(without disclosing his funding source) in
the WHO regulatory effort on EBDCs;

* Hiring several ex-U.S. EPA scientists to
influence the U.S. EPA’s regulatory decision
making on phosphine;

* Hiring scientific consultants with instruc-
tions to marshal data to support the tobacco
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industry’s @ priori arguments and funding
consultants to publish a report supporting
these arguments in a journal over which the
consultants had influence;

* Staging fumigations for the U.S. EPA with
the knowledge that the methodology was
flawed and the results would show no emis-
sions problem.

Yet, as the case of European MRLs
showed, the tobacco industry does not always
work together effectively to influence regula-
tions. Tobacco companies may disagree about
regulatory strategies or conclude that inaction
is preferable to action that might have unin-
tended consequences. Moreover, the fact that
even voluntary, industry-friendly pesticide
guidelines posed significant problems for
Philip Morris underscores tobacco industry
motivation for resisting or influencing more
stringent, government-imposed regulations.

This study also raises questions about
industry influence over regulatory agencies. In
the case of WHO deliberations on EBDC:s,
the tobacco industry coordinated covert
actions, hiding the financial ties and involve-
ment of CORESTA. Rigorous disclosure
requirements and oversight might have
allowed the WHO’s agencies to judge more
accurately the potential for bias related to con-
flicts of interest. In the case of the U.S. EPA’s
review of phosphine, a regulatory agency
appears to have been quite willing to cooper-
ate with the industry and its consultants. This
is a reminder of why regulatory processes were
designed to be transparent and open to the
public, and why “closed-door” meetings
between regulators and industry have been
ruled illegal (Federal Advisory Committee Act
1972; Registration Standards 2004; Special
Review Procedures 2002).

Protection of the public interest hinges on
an open process and regulatory agencies’ will-
ingness to stand up to pressure from regulated
industries. When these are in doubt, public
confidence in the fairness and efficacy of regu-
lations may be unwarranted. The resource
disparities between powerful industries and
public health organizations may also make it
difficult to ensure that the public interest is
fairly represented, particularly when discus-
sions occur behind closed doors, as apparently
occurred at the U.S. EPA. Increased public
and media scrutiny of these processes could
help ensure that public health considerations
are weighed at least as heavily as commercial
ones.

Finally, given the deadly epidemic of
tobacco-caused disease, which kills an esti-
mated 5 million people annually worldwide
(WHO 2004), is it in the public interest for
regulatory agencies today to continue facilitat-
ing standards that make it easier and less costly
to grow, transport, store, and manufacture
tobacco products?

1663



McDaniel et al.

REFERENCES

Abraham J. 2002. The pharmaceutical industry as a political
player. Lancet 360:1498-1502.

Anderson E. 1999a. Re: 11/16/99 EPA Meeting. R.J. Reynolds.
Bates No. 521558520. Available: http://legacy.library.ucsf.edu/
tid/grx60d00 [accessed 15 June 2004].

Anderson E. 1999b. Recommended Plan for EPA Meeting Follow-
Up. R.J. Reynolds. Bates No. 521558671. Available: http://
legacy.library.ucsf.edu/tid/trx60d00 [accessed 13 April 2004].

Anderson E. 1999c. Thank You for Your Call on Behalf of the
Commodity Industry Coalition for Phosphine Fumigation. R.J.
Reynolds. Bates No. 521558685/521558691. Available:
http:/legacy.library.ucsf.edu/tid/xsq01d00 [accessed 13 April
2004].

Arce GT. 1989. Letter from G Arce, E.I. Du Pont De Nemours and
Company, to S. Lewis, Registration Division, U.S.
Environmental Protection Agency. Manzate 200 Fungicides.
6 September. [13 November 2003 U.S. EPA FOIA request].

Bair J. 1999. Fwd: Yesterday. R.J. Reynolds. Bates No.
521559549/521559550. Available: http://legacy.library.ucsf.
edu/tid/htx60d00 [accessed 13 April 2004].

Barolo D. 1999a. Interim Status Report: Toxicity Review of
Phosphine Reply. R.J. Reynolds. Bates No. 521558670.
Available: http://legacy.library.ucsf.edu/tid/srx60d00
[accessed 13 April 2004].

Barolo D. 1999b. Meeting with EPA on Science Issues for
Establishing the Exposure Standard for Phosphine Reply.
R.J. Reynolds. Bates No. 521558495. Available: http://legacy.
library.ucsf.edu/tid/zqx60d00 [accessed 13 April 2004].

Barolo D. 1999c. Re: Your Thoughts. R.J. Reynolds. Bates No.
521558498/521558499. Available: http://legacy.library.ucsf.
edu/tid/drx60d00 [accessed 13 April 2004].

Bero L. 2003. Implications of the tobacco industry documents
for public health and policy. Annu Rev Public Health
24:267-288.

Beuchat A. 1990. Your Proposal of Collaboration as Formulated
in Your Letter Sent to Dr. H. Papenfus and Dated 21 1990
(900521), Has Been the Object of a Long and Deep
Discussion During Our Last Meeting at Torgiano. R.J.
Reynolds. Bates No. 511084719/511084720. Available:
http://legacy.library.ucsf.edu/tid/xyi53d00 [accessed
30 March 2004].

Black R. 1993. B&W R&D CORESTA Agricultural Chemicals
Advisory Committee (ACAC)/022. Bates No.
583229823/583229828. Available: http://legacy.library.ucsf.edu/
tid/jcw91d00 [accessed 7 December 2004].

Bridges C. 1995. Fumigation Testing. Philip Morris. Bates No.
2078858896B. Available: http://legacy.library.ucsf.edu/tid/
tlm82¢00 [accessed 13 April 2004].

CECCM (Confederation of European Community Cigarette
Manufacturers). 1991. Industry Code of Practice for Pesticide
Tolerance Levels on Tobacco Products in the European
Community. Philip Morris. Bates No. 2501293954/2501293962.
Available: http://legacy.library.ucsf.edu/tid/eui84a00
[accessed 7 December 2004].

CECCM (Confederation of European Community Cigarette
Manufacturers). 1992a. CECCM Code of Conduct for Crop and
Pest Control Products for Tobacco Products in the European
Community. R.J. Reynolds. Bates No. 511089716/511089722.
Available: http://legacy.library.ucsf.edu/tid/svi53d00
[accessed 7 December 2004].

CECCM (Confederation of European Community Cigarette
Manufacturers). 1992b. CECCM Code of Conduct for Crop
and Pest Control Products for Tobacco Products in the
European Community. Proposed Technical Annex. R.J.
Reynolds. Bates No. 511089538/511089545. Available:
http://legacy.library.ucsf.edu/tid/xui53d00 [accessed
7 December 2004].

CECCM (Confederation of European Community Cigarette
Manufacturers). 1992c. CECCM Code of Practice for Crop
and Pest Control Product Residue Levels for Tobacco
Products in the European Community Technical Annex.
Philip Morris. Bates No. 2025601912/2025601923. Available:
http://legacy.library.ucsf.edu/tid/fsp25e00 [accessed
7 December 2004].

CECCM (Confederation of European Community Cigarette
Manufacturers). 1992d. Code of Conduct for Crop and Pest
Control Products for Tobacco Products in the European
Community. Philip Morris. Bates No. 2028652739/2028652745.
Available: http://legacy.library.ucsf.edu/tid/dhy85e00
[accessed 7 December 2004].

CECCM (Confederation of European Community Cigarette

1664

Manufacturers). 1992e. Uniform Standards for Crop
Protection Agents for Tobacco Products in the European
Community. Philip Morris. Bates No. 2501293748/2501293755.
Available: http://legacy.library.ucsf.edu/tid/hfu29e00
[accessed 7 December 2004].

CORESTA (Centre de Coopération pour les Recherches
Scientifiques Relatives de Tabac). 1989a. Extraordinary
Meeting of the Scientific Commission. Cesme, Turkey,
7 Oct. R.J. Reynolds. Bates No. 507973466/507973476.
Available: http://legacy.library.ucsf.edu/tid/tfb14d00
[accessed 14 August 2003].

CORESTA (Centre de Coopération pour les Recherches
Scientifiques Relatives de Tabac). 1989b. Minutes of the
CORESTA Board Meeting. Rome, October 27th 1989
(891027). R.J. Reynolds. Bates No. 507973462/507973465.
Available: http://legacy.library.ucsf.edu/tid/sfb14d00
[accessed 30 March 2004].

CORESTA (Centre de Coopération pour les Recherches
Scientifiques Relatives de Tabac). 1990a. Agro-Chemicals
Advisory Group Meeting, La Flambee, Bergerac, France.
R.J. Reynolds. Bates No. 507960836/507960839. Available:
http://legacy.library.ucsf.edu/tid/twc14d00 [accessed
30 March 2004].

CORESTA (Centre de Coopération pour les Recherches
Scientifiques Relatives de Tabac). 1990b. CORESTA Agro-
Chemicals Advisory Group Meeting, Graylyn Conference
Center. 11 February 1990. R.J. Reynolds. Bates No.
523265825/523265828. Available: http://legacy.library.ucsf.
edu/tid/ftf13c00 [accessed 30 March 2004].

CORESTA (Centre de Coopération pour les Recherches
Scientifiques Relatives de Tabac). 1992. Minutes of the
Extraordinary CORESTA Board Meeting Held in Paris
920116.. Philip Morris. Bates No. 2021552205/2021552211.
Available: http://legacy.library.ucsf.edu/tid/mhe58e00
[accessed 30 March 2004].

CORESTA (Centre de Coopération pour les Recherches
Scientifiques Relatives de Tabac). 1993. Draft Topics for a
Consultancy Agreement with Dr. Gaston Vettorazzi, .T.I.C.,
San Sebastion. Bates No. 2021514528/2021514531.
Available: http://legacy.library.ucsf.edu/tid/hpz44e00
[accessed 30 March 2004].

CORESTA (Centre de Coopération pour les Recherches
Scientifiques Relatives de Tabac). 1994. Minutes of the
CORESTA Board Meeting Held at Tabacalera's Head Office,
Madrid, Spain, on Thursday 940120. Philip Morris. Bates No.
2028653913/2028653922. Available: http://legacy.library.
ucsf.edu/tid/rwy85e00 [accessed 30 March 2004].

CORESTA (Centre de Coopération pour les Recherches
Scientifiques Relatives de Tabac). 2001. Minutes of the
CORESTA Board Meeting Held on February 1st and 2nd, 2001
(20010201 & 20010202) at the Head Office of British American
Tobacco, Temple Place, London, U.K. R.J. Reynolds. Bates
No. 524203069/524203078. Available: http://legacy.library.
ucsf.edu/tid/bry51c00 [accessed 22 July 2004].

Davis D. 1989. Pesticide Issues: Now and Future Outlook for
Usage. R.J. Reynolds. Bates No. 516413960/516413980.
Available: http://legacy.library.ucsf.edu/tid/zoy82d00
[accessed 18 May 2004].

Degesch America. 1998. We Will Soon Receive the Registration
Eligibility Decision Document. R.J. Reynolds. Bates No.
521576041. Available: http://legacy.library.ucsf.edu/tid/
rvx60d00 [accessed 13 April 2004].

European Union. 2004. Plant Health. Available: http://europa.eu.
int/comm/food/plant/protection/pesticides/index_en.htm
[accessed 18 January 2005].

Federal Advisory Committee Act of 1972. 1972. Public Law 92-463.

Garry VF, Good PF, Manivel JC, Perl DP. 1993. Investigation of a
fatality from nonoccupational aluminum phosphide expo-
sure: Measurement of aluminum in tissue and body fluids as
amarker of exposure. J Lab Clin Med 122:739-747.

Garry VF, Griffith J, Danzl TJ, Nelson RL, Whorton EB, Krueger
LA, et al. 1989. Human genotoxicity: Pesticide applicators
and phosphine. Science 246:251-255.

Goldman L. 1998. Thank You for Relaying the Letter from Your
Constituent, George Luzaich of Degesch America, Inc.,
Regarding the Environmental Protection Agency's (EPA)
Review of the Fumigant Phosphine. R.J. Reynolds. Bates
No. 521577202. Available: http:/legacy.library.ucsf.edu/tid/
ykx60d00 [accessed 13 April 2004].

Gray D. 1999. EPA Meeting on 11/16/99. R.J. Reynolds. Bates No.
521558516/521558518. Available: http://legacy.library.ucsf.
edu/tid/frx60d00 [accessed 13 Apr 2004].

Greenberg D, Transon M. 1992. Kabat Preliminary Findings.
Philip Morris. Bates No. 2023118912/2023118913. Available:

http://legacy.library.ucsf.edu/tid/kha54e00 [accessed
6 December 2004].

Harrell PA. 1999. Status Report on the Action of the Sub-
Committee to Date. R.J. Reynolds. Bates No. 523259259/
523259282. Available: http://legacy.library.ucsf.edu/tid/
jec51c00 [accessed 14 June 2004].

Herrman JL. 1991. Letter from JL Herrman (Joint Expert
Committee on Food Additives) to G Vettorazzi (International
Toxicology Information Centre). Philip Morris. Bates No.
2028473393. Available: http://legacy.library.ucsf.edu/tid/
kez14e00 [accessed 30 March 2004].

Herrman JL. 1992. Letter from JL Herrman (International
Programme on Chemical Safety) to G Vettorazzi (International
Toxicology Information Centre). Philip Morris. Bates No.
2023114075/2023114076. Available: http:/legacy.library.ucsf.
edu/tid/xog48e00 [accessed 30 March 2004].

Heyndrickx A, Van Peteghem C, Van Den Heede M, Lauwaert R.
1976. A double fatality with children due to fumigated
wheat. Eur J Toxicol Environ Hyg 9:113-118.

Hill D. 1989. Remarks for Dale A. Hill: Implications of Pesticide
Use on Tobacco Trade. R.J. Reynolds. Bates No. 511194017/
511194037. Available: http://legacy.library.ucsf.edu/tid/
¢gg53d00 [accessed 6 February 2004].

Hill M. 1993. Archival Strategies and Techniques. Newbury
Park, CA:Sage Publications.

Huff J. 2002. IARC monographs, industry influence, and upgrad-
ing, downgrading, and under-grading chemicals: a per-
sonal point of view. Int J Occup Environ Health 8:249-270.

Hutney G. 1991. Kabat (Methoprene) Malaysia. Philip Morris.
Bates No. 2023118768. Available: http://legacy.library.ucsf.
edu/tid/rga54e00 [accessed 6 December 2004].

Kemna DJ. 1991. Proposed Directive on Tobacco Pesticide
Regulation in the European Community. Philip Morris. Bates
No. 2025598253. Available: http://legacy.library.ucsf.edu/
tid/vyg84a00 [accessed 7 December 2004].

Liberman J. 2002. The shredding of BAT's defence: McCabe v
British American Tobacco Australia. Tob Control
11:271-274.

Lindahl G. 1992a. Facsimile Transmission Kabat Italy. Philip
Morris. Bates No. 2024113494. Available: http://legacy.
library.ucsf.edu/tid/rdd34e00 [accessed 6 December 2004].

Lindahl G. 1992b. Kabat MRL Italy—Your Fax of March 31, 1992.
Philip Morris. Bates No. 2025594020/2025594022. Available:
http://legacy.library.ucsf.edu/tid/qkp25e00 [accessed
6 December 2004].

Lindahl G. 1992c. Kabat MRL's Spain and Malaysia. Philip
Morris. Bates No. 2025598139. Available: http://legacy.
library.ucsf.edu/tid/|1j35e00 [accessed 7 December 2004].

Lyon C. 1999. Action Notice. R.J. Reynolds. Bates No.
521577048/521577052. Available: http://legacy.library.ucsf.
edu/tid/viy20d00 [accessed 13 April 2004].

Malone RE, Balbach ED. 2000. Tobacco industry documents:
Treasure trove or quagmire? Tob Control 9:334-338.

Manzelli M. 1975. Altosid Update. Philip Morris. Bates No.
2001220764/2001220769. Available: http://legacy.library.ucsf.
edu/tid/zox68e00 [accessed 24 May 2004].

McCuen R. 1992. MRL for Methoprene in Italy. Philip Morris.
Bates No. 2024113498. Available: http://legacy.library.ucsf.
edu/tid/tdd34e00 [accessed 5 January 2005].

Mitchell TG. 1990. Secret. CORESTA Agricultural Chemicals
Advisory Committee. British-American Tobacco Company.
Bates No. 400165370/400165372. Available: http://bat.library.
ucsf.edu/tid/rlk10a99 [accessed 10 March 2004].

Mitchell TG. 1991a. CECCM Discussion on Pesticide Issues.
British American Tobacco. Bates No. 401098363-401098376.
Available: http://bat.library.ucsf.edu//tid/wdg40a99
[accessed 7 December 2004].

Mitchell TG. 1991b. CECCM Draft List of Agrochemicals with
Tobacco MRL Where Established. Philip Morris. Bates No.
2505605026/2505605044. Available: http://legacy.library.
ucsf.edu/tid/onq25c00 [accessed 7 December 2004].

Mueller L. 1991. CECCM Scientific Working Group 4th Meeting at
Staines, UK, on June 11, 1991. R.J. Reynolds. Bates No.
511093824/511093826. Available: http://legacy.library.ucsf.
edu/tid/Ipi53d00 [accessed 7 December 2004].

Mueller L. 1993. CORESTA ACAC Meeting in Budapest,
Hungary. Philip Morris. Bates No. 2028473840/2028473843.
Available: http://legacy.library.ucsf.edu/tid/hIp56e00
[accessed 30 March 2004].

Mueller L, Ward MR. 1998. Pesticide Regulations and Their
Impact on Crop Protection Strategies (Minimization of
Pesticide Residues). R.J. Reynolds. Bates No. 523294187/
523294201. Available: http://legacy.library.ucsf.edu/tid/
bve13c00 [accessed 7 December 2004].

voLUME 113 | NuMBER 12 | December 2005 « Environmental Health Perspectives



The tobacco industry and pesticide regulations

Ong EK, Glantz SA. 2001. Constructing “sound science” and
“good epidemiology”: tobacco, lawyers, and public rela-
tions firms. Am J Public Health 91:1749-1757.

Pepelko B, Seckar J, Harp PR, Kim JH, Gray D, Anderson EL.
2004. Worker exposure standard for phosphine gas. Risk
Anal 24:1201-1213.

Philip Morris. 1988 (est.). Kabat. Bates No. 2023118992/2023119010.
Available: http://legacy.library.ucsf.edu/tid/mha54e00
[accessed 13 April 2004].

Philip Morris. 1990a. EBDC Background Document. Background
and Agronomic Approaches to Reducing EBDC Residues on
Oriental Tobaccos. Bates No. 2022198604/2022198642.
Available: http://legacy.library.ucsf.edu/tid/dcr71f00
[accessed 17 May 2004].

Philip Morris. 1990b. Pesticides. Bates No. 2025594653/
2025594654. Available: http://legacy.library.ucsf.edu/tid/
sjp25e00 [accessed 14 May 2004].

Philip Morris. 1991a. CECCM Scientific Working Group 4th
Meeting at BAT. Bates No. 2501294760/2501294765.
Available: http://legacy.library.ucsf.edu/tid/knm32e00
[accessed 7 December 2004].

Philip Morris. 1991b. Council Directive of 910800 on the Fixing
of Maximum Limits for Pesticide Residues in and on
Cigarette Tobacco. Bates No. 2505605059/2505605068.
Available: http://legacy.library.ucsf.edu/tid/png25c00
[accessed 7 December 2004].

Philip Morris. 1991¢c. Minutes of the 15th Meeting of the
Scientific Liaison Sub-Committee of TAC's SC. Bates No.
2028466202/2028466206. Available: http://legacy.library.
ucsf.edu/tid/qeo56e00 [accessed 7 December 2004].

Philip Morris. 1992. Notes on the International Marketing &
Regulatory Issues from a Variety of Sources. Bates No.
2063617873/2063617889. Available: http://legacy.library.
ucsf.edu/tid/fkj67e00 [accessed 7 December 2004].

Philip Morris. 1995. Corporate Affairs Issues Modules. Bates No.
2501983114/2501983155. Available: http://legacy.library.ucsf.
edu/tid/fxb90c00 [accessed 18 January 2005].

Registration Standards. 2004. Docketing and Public Participation
Procedures. Fed Reg 50:49001; amended Fed Reg 58:34203.

Reif H. 1990. Contact Profile. Philip Morris. Bates No. 2028390226/
2028390236. Available: http://legacy.library.ucsf.edu/tid/
xik56e00 [accessed 30 March 2004].

Reif H. 1991a. ACAC Group Comments Made to ‘New
Toxicological and Biological Data on ETU’ by G. Vettorazzi.
Philip Morris. Bates No. 2028391124. Available: http://legacy.
library.ucsf.edu/tid/jvh24e00 [accessed 30 March 2004].

Reif H. 1991b. The Vettorazzi Project. Philip Morris. Bates No.
2028473390/2028473391. Available: http://legacy.library.
ucsf.edu/tid/iez14e00 [accessed 30 March 2004].

R.J. Reynolds. 1993. CORESTA Board Sub-Group Meeting on
April 30, 1993. Bates No. 511709151/511709156. Available:
http://legacy.library.ucsf.edu/tid/dwp43d00 [accessed
7 December 2004].

R.J. Reynolds. 1999a. Added Costs to the Tobacco Industry of
Complying with Risk Mitigation Measures Announced by
EPA. Bates No. 521114944/521114947. Available: http://
legacy.library.ucsf.edu/tid/Ixx60d00 [accessed 13 April 2004].

R.J. Reynolds. 1999b. Caucus Meeting Minutes. Bates No.
521597226/521597228. Available: http://legacy.library.ucsf.
edu/tid/fmy20d00 [accessed 13 April 2004].

R.J. Reynolds. 1999c. Reminder Notice Meeting with USDA.
Bates No. 521559538/521559539. Available: http://legacy.
library.ucsf.edu/tid/etx60d00 [accessed 13 April 2004].

R.J. Reynolds. 1999d. The (Worst Case) Plan. Bates No.
521106913/521106918. Available: http://legacy.library.ucsf.
edu/tid/Ixz20d00 [accessed 13 April 2004].

R.J. Reynolds. 2000. R&D 1999 Accomplishments, 8 Mar. Bates
No. 522497112. Available: http://legacy.library.ucsf.edu/tid/
tuo60d00 [accessed 13 April 2004].

Ryan L. 1991. The Status of Methoprene in PM’s Integrated Pest
Management Program for Tobacco. Philip Morris. Bates
No. 2501294728A/2501294728C. Available: http://legacy.
library.ucsf.edu/tid/hyk29e00 [accessed 6 December 2004].

Ryan L. 1992. MRL for Methoprene in Italy. Philip Morris. Bates
No. 2024113499/2024113500. Available: http://legacy.library.
ucsf.edu/tid/udd34e00 [accessed 6 December 2004].

Schoonbroodt D, Guffens P, Jousten P, Ingels J, Grodos J. 1992.
Acute phosphine poisoning? a case report and review.
Acta Clin Belg 47:280-284.

Sciences International. 1999a. Interim Status Report: Toxicity
Review of Phosphine, 22 June. R.J. Reynolds. Bates No.
521558656/521558664. Available: http://legacy.library.ucsf.
edu/tid/orx60d00 [accessed 15 June 2004].

Sciences International. 1999b. Interim Status Report: Phosphine
Toxicity Review, July. R.J. Reynolds. Bates No. 521576948/
521576955. Available: http://legacy.library.ucsf.edu/tid/
fic70d00 [accessed 13 April 2004].

Sciences International. 1999c. Recommended Follow-up to the
EPA Meeting on the Phosphide RED. R.J. Reynolds. Bates
No. 521558672/521558673. Available: http://legacy.library.
ucsf.edu/tid/urx60d00 [accessed 13 April 2004].

Sciences International. 2005. Professionals. Available:
http://www.sciences.com/professionals/anderson.html
[accessed 16 June 2005].

Seckar J. 1999a. Coalition Meeting with EPA to Discuss Science
Issues Relative to EPA’s Phosphine Risk Mitigation
Measures. R.J. Reynolds. Bates No. 521597164/521597165.
Available: http://legacy.library.ucsf.edu/tid/mbu80d00
[accessed 13 April 2004].

Seckar J. 1999b. Fw: Additional Work. R.J. Reynolds. Bates No.
521558674. Available: http://legacy.library.ucsf.edu/tid/
vrx60d00 [accessed 8 July 2005].

Seckar J. 1999c. Meetings on EPA’s Phosphine Risk Mitigation
Measures at the AFB and the USDA. R.J. Reynolds. Bates
No. 521114657/521114661. Available: http://legacy.library.
ucsf.edu/tid/cxf90d00 [accessed 29 June 2005].

Seckar J. 1999d. Minutes of 11 May Phosphine Coalition
Meeting. R.J. Reynolds. Bates No. 521597167/521597168.
Available: http://legacy.library.ucsf.edu/tid/obu80d00
[accessed 13 April 2004].

Seckar J. 1999e. Phosphine Coalition Financial Support for
Sciences International. R.J. Reynolds. Bates No. 521558599.
Available: http://legacy.library.ucsf.edu/tid/mrx60d00
[accessed 13 April 2004].

Seckar J. 1999f. Phosphine Coalition Meeting on 7/14/99. R.J.
Reynolds. Bates No. 523259580/523259582. Available:
http:/legacy.library.ucsf.edu/tid/efc51c00 [accessed 13 April
2004].

Seckar J. 1999g. Phosphine Risk Mitigation Measures 12 March
1999 Coalition Meeting with EPA. R.J. Reynolds. Bates No.
521597179/521597180. Available: http://legacy.library.ucsf.
edu/tid/qhu80d00 [accessed 13 April 2004].

Seckar J. 1999h. Phosphine Risk Mitigation Measures Financial
Support Science Issues. R.J. Reynolds. Bates No. 521558565/
521558566. Available: http://legacy.library.ucsf.edu/tid/
Irx60d00 [accessed 16 June 2004].

Seckar J. 1999i. Phosphine Risk Mitigation Measures Meeting
between EPA and Registrants. R.J. Reynolds. Bates No.
521106699/521106707. Available: http://legacy.library.ucsf.
edu/tid/fwz20d00 [accessed 13 April 2004].

Seligman RB. 1982. Letter from R Seligman (Philip Morris) to
G Lucas (Zoecon Industries). Philip Morris. Bates No.
2001113566. Available: http://legacy.library.ucsf.edu/tid/
eup68e00 [accessed 6 December 2004].

Sharp A. 1999. Latest Status of RMMs. R.J. Reynolds. Bates No.
521597382/521597383. Available: http://legacy.library.ucsf.
edu/tid/gmy20d00 [accessed 13 April 2004].

Special Review Procedures. 2002. Fed Reg 69:39862—39864.

Turim J. 1999. Additional Work. R.J. Reynolds. Bates No.
521558665. Available: http://legacy.library.ucsf.edu/tid/
prx60d00 [accessed 13 April 2004].

U.S. EPA (U.S. Environmental Protection Agency). 1987. EBDC
Pesticides; Initiation of Special Review. Fed Reg
52:27172-27171.

U.S. EPA (U.S. Environmental Protection Agency). 1989.
Ethylene Bisdithiocarbamates; Notice of Preliminary

Determination to Cancel Certain Registrations. Fed Reg
54:52158-52185.

U.S. EPA (U.S. Environmental Protection Agency). 1998a.
Initiation of Aluminum and Magnesium Phosphide
Stakeholder Process; Notice of Availability of the Aluminum
and Magnesium Phosphide Registration Eligibility Decision
Document, and Proposed Risk Mitigation Measure for
Comment. Fed Reg 62:71123-71126.

U.S. EPA. 1998b. R.E.D. Facts: Aluminum and Magnesium
Phosphide. Washington, DC:U.S. Environmental Protection
Agency.

U.S. EPA (U.S. Environmental Protection Agency). 2000.
Memorandum of Agreement between the United States
Environmental Protection Agency and Signatory
Registrants of Phosphine Based Fumigants. Available:
http://www.epa.gov/REDs/phosphine_agree.pdf [accessed
26 November 2003].

U.S. EPA (U.S. Environmental Protection Agency). 2001.
Amendment to Reregistration Eligibility Decision for
Aluminum Phosphide and Magnesium Phosphide; Notice
of Availability. Fed Reg 66:8790-8792.

U.S. GAO. 2003. Pesticides on Tobacco: Federal Activities to
Assess Risks and Monitor Residues. Washington, DC:U.S.
General Accounting Office.

Vettorazzi G. 1991a. New Toxicology and Biological Data on
ETU. R.J. Reynolds. Bates No. 510145932/510146170.
Available: http://legacy.library.ucsf.edu/tid/wt|63d00
[accessed 30 March 2004].

Vettorazzi G. 1991b. New Toxicology and Biological Data on
ETU. R.J. Reynolds. Bates No. 511089547/511089567.
Available: http://legacy.library.ucsf.edu/tid/zui53d00
[accessed 17 May 2004].

Vettorazzi G. 1991c. Your Fax of 910523. Philip Morris. Bates No.
2028391340/2028391344. Available: http://legacy.library.
ucsf.edu/tid/swh24e00 [accessed 30 March 2004].

Vettorazzi G. 1992a. Consulting Agreement. Philip Morris. Bates
No. 2028391298/2028391302. Available: http://legacy.library.
ucsf.edu/tid/dqk56e00 [accessed 30 March 2004].

Vettorazzi G. 1992b. Quarterly Report to CORESTA. Philip Morris.
Bates No. 2023114072/2023114074. Available: http://legacy.
library.ucsf.edu/tid/wog48e00 [accessed 30 March 2004].

Ward W. 1999. Response to the Proposed EPA Risk Mitigation
Measures Regarding the Use of Metal Phosphide
Fumigants. Brown and Williamson. Bates No. 106012575/
106012582. Available: http://legacy.library.ucsf.edu/tid/
tx91d00 [accessed 13 April 2004].

Ward W, Cowan F. 1999. Phosphide Coalition Commodity
Warehouse Focus Group Event Minutes. R.J. Reynolds.
Bates No. 521576980/521576986. Available: http://legacy.
library.ucsf.edu/tid/ieu80d00 [accessed 15 June 2004].

Whalan JE. 1999. Memorandum from J Whalan, Health Effects
Division, U.S. Environmental Protection Agency, to M
Hartman, Reregistration Division. Phosphine Gas:
Response to Comments from the Phosphine Coalition. 12
Aug. [13 Nov 2003 U.S. EPA FOIA request].

WHO. 2004. Why Is Tobacco a Public Health Priority?
Geneva:World Health Organization. Available: http://www.
who.int/tobacco/en/ [accessed 09 June 2004].

Wilkinson C. 1999. Phosphine Review. R.J. Reynolds. Bates No.
521558667/521558669. Available: http://legacy.library.ucsf.
edu/tid/rrx60d00 [accessed 13 April 2004].

Wilson R, Lovejoy FH, Jaeger RJ, Landrigan PL. 1980. Acute
phosphine poisoning aboard a grain freighter.
Epidemiologic, clinical, and pathological findings. JAMA
244:148-150.

Yin R. 1994. Case Study Research Design and Methods.
Thousand Oaks, CA:Sage Publications.

Zeltner T, Kessler DA, Martiny A, Randera F. 2000. Tobacco
Company Strategies to Undermine Tobacco Control
Activities at the World Health Organization. Geneva:World
Health Organization. Available: http://www.who.int/geneva
hearings/inquiry.html [accessed 1 August 2003].

Environmental Health Perspectives « votume 113 | numser 12 | December 2005

1665





