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Tests of lung function given to 

workers in the microwave popcorn 

factories showed rapid deteriora-

tion of breathing ability, ultimately 

linked to breathing the flavoring 

compound diacetyl.
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The Poison that Smells Like Butter:
Diacetyl and Popcorn Workers’ Lung Disease
Molly M. Jacobs, David Kriebel, Joel Ticker

“My name is Eric Peoples. I was born in Joplin, Missouri and raised in Carthage, Missouri where I pres-

ently reside. I am 35 years old and have been married to Cassandra Peoples for 14 years. I have two 

children, Adrianna, age 13 and Brantley, age 11. I have bronchiolitis obliterans. Bronchiolitis obliterans 

is a severe, progressive disease of the lung which has robbed me of my health, deprived my wife of a 

husband and my children of a Daddy.

“. . . I went to work at the Jasper Popcorn Company in the fall of 1997 and left in March, 1999. I would 

give anything to have known then what I know now. At that time I was in perfect health, looking  

forward to a long, healthy life. The plant was run by local people and was one of the best jobs in the 

area. My co-workers were kind, honest people and treated me well the entire time I worked there.

“. . . Let me bring it home to you if I can. I have a 24% lung capacity. I am currently on the inactive 

Lung Transplant registry. One case of pneumonia could cause me to need the transplant now. The  

average rate of survival for someone with a lung transplant is about five years. 75% of lung transplant 

patients are dead after 10 years. 

“One of the doctors who worked on the first case involving the two workers with bronchiolitis oblit-

erans in 1990 said that the flavoring industry was using workers as ‘blue collar guinea pigs.’ I played 

by the rules. I worked to support my family. This unregulated industry virtually destroyed my life. Don’t 

let it destroy the lives of others. These chemicals that are used on food in large scale production must 

be tested and proper instructions and labeling supplied with their sale.”

— Statement of Eric Peoples to the House Committee on Education and Labor, 20071

F
irst described in 1835, bronchiolitis 
obliterans is a life-threatening and irrevers-
ible lung disease. It is a rare disease—most 
chest doctors see only a handful of cases in 
their careers. In individuals with bronchiolitis 

obliterans, the airways of the lungs are inflamed and 
scarred, resulting in severe shortness of breath and 
a dry cough. 
	 Popcorn worker Gerald Morgan described liv-
ing with bronchiolitis obliterans this way: “Take four 

bulldozers and put them on your chest. Then put 
an elephant on top of those bulldozers.”2

	Y et Eric Peoples’ disease started out, as many 
do, as “unremarkable.” Patients first present with 
a non-productive cough or shortness of breath, 
symptoms that may not be recognized as serious at 
the beginning. Only 10 months after working in 
the mixing room of the Jasper Popcorn Company, 
Eric Peoples developed symptoms that he thought 
were simply the result of a cold or the flu.3 As he 
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This case study tells the story of disabling and potentially fatal 

lung disease among workers exposed to butter flavoring chem-

icals. The case study follows the chronology of the story as it unfold-

ed, revealing the response by federal and state agencies and the fac-

tors that influenced their actions, or lack thereof, to protect workers. 

This case points out the challenges of chemical-by-chemical regula-

tion spanning multiple agency jurisdictions, and highlights the essen-

tial role played by occupational/environmental health specialists on 

the front lines of detecting and minimizing harm to workers.

ab  o u t  t h i s  cas   e  s t u dy

“Take four bulldozers and put 

them on your chest. Then put 	

an elephant on top of those 	 	

bulldozers.” 

described his illness at that time, “We tried to treat 
it with over-the-counter medications, and noth-
ing seemed to work.”4 Peoples’ doctors first diag-
nosed him with pneumonia. When his symptoms 
didn’t improve, he saw a specialist and was given a 
diagnosis of asthma.3 When Peoples was hospital-
ized for continued breathing difficulties, further 
tests revealed bronchiolitis obliterans.3 The 27-year-old 
was told that there was no cure and that he would 
need a double lung transplant to survive.3 
	 Unlike many lung diseases, bronchiolitis obliterans is 
not caused by smoking. It’s a poorly understood 
and uncommon disease, linked to severe viral in-
fections, some bad drug reactions, and, in a small 
number of prior cases, exposure to strongly irri-
tating vapors or gases like ammonia, sulfur diox-
ide, and chlorine.5,6 Because of the tragic stories 
of Eric Peoples and a handful of other workers, 
researchers have now added a food flavoring 
chemical, diacetyl, to the list of agents linked to 
this disease.

The disease cluster
In early 2000, a lawyer, whose mother had fallen 
ill working at the same popcorn plant as Eric  

Peoples, showed the medical records of several 
workers to Dr. Allen Parmet, a Kansas City physi-
cian who specializes in occupational hazards.3 
Immediately seeing a pattern, given the rarity of 
bronchiolitis obliterans, Dr. Parmet wrote to the Mis-
souri Department of Health and Senior Services 
(MoDHSS) in May 2000, reporting eight cases of 
bronchiolitis obliterans among former workers of the 
Jasper Popcorn Company, a microwave popcorn 
manufacturer, now the Gilster-Mary Lee Corpo-
ration.7,8 Dr. Parmet’s letter also stated that 20 to 
30 former employees might have respiratory 
symptoms suggestive of subclinical bronchiolitis.7 
MoDHSS sought assistance from the National In-
stitute for Occupational Safety and Health (NIOSH) 
as it proceeded with its investigation of the cases 
and also alerted the Occupational Safety and 
Health Administration (OSHA) on May 19, 2000 
requesting that OSHA, “. . . inspect the facility for 
compliance with your regulations. As a regulatory 
agency, we believe that you can more promptly ad-
dress this situation, and if there is an obvious haz-
ard to workers, address it quickly.”7 

OSHA’s initial response 

A few days later, on May 23, 2000, an OSHA in-
spector was sent to the Gilster-Mary Lee Corpora-
tion popcorn plant. In the inspection report, the 
inspector noted that company management had 
only recently become aware of the potential hazard 
in their facility when told by a workers’ compensa-
tion attorney that there were eight former em-
ployees with breathing problems.9 Even though 
company management seemed to dismiss claims of 
work-related illness, they had asked their insur-
ance carrier to sample the plant for dust.9 The re-
sults were well below the allowable level set by 
OSHA.9 Seeing these results, the OSHA inspector 
conducted no additional dust sampling, because  
it was his “professional opinion that it would be 
ludicrous to re-sample the area again.”9 Samples 
of respirable oil mist were collected and sent to an 
OSHA lab in Salt Lake City. 
	Y et the lab did not test the samples, indicating 
that “OSHA’s sampling method for oil mist per-
tained only to oil mist particulate off gassed from 
petroleum based oils not vegetable food grade 
oils.”9 The inspector “determined the company to 
be in compliance and closed out the case file since 
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there were no other OSHA sampling protocols at 
his disposal to test further at the plant.”9 OSHA’s 
primary approach to protecting workers is enforc-
ing specific standards. Where there is no standard, 
OSHA historically has taken only limited action 
despite its general duty to protect workers. 

NIOSH investigates

NIOSH has a different mission—it is charged with 
investigating hazards and making general recom-
mendations for improving workplace health and 
safety, including recommendations to OSHA; it 
has no enforcement powers of its own. Working 
with MoDHSS, NIOSH investigators quickly de-
termined that the eight sick employees worked 
primarily in just two production areas of the 
plant—they had worked either as mixers or as  
microwave-packaging workers. Based on the pres-
ence of eight affected workers, NIOSH and 
MoDHSS calculated a 5- to 11-fold excess of occu-
pational lung disease compared to what would be 
expected based on national surveillance data.8 
	 In November 2000, the government agencies 
broadened their investigation to include all cur-
rent workers at the Jasper plant. They found that 
the workers had nearly three times the rates of 
chronic cough and shortness of breath that would 
be expected based on national data, and twice the 
rates of physician-diagnosed asthma, and chronic 
bronchitis.10 
	 These early NIOSH and MoDHSS worksite in-
vestigations could not identify any known sub-
stance to explain the illnesses.8 Yet because the risk 
of permanent lung damage was concentrated 
among mixers and packaging workers, NIOSH is-
sued interim recommendations (with no legal 
force) in December 2000 that all workers wear 
respirators until further notice.8 
	A s part of the November 2000 survey, NIOSH 
and MoDHHS also took samples of the worksite 
air. Samples detected respirable dusts and volatile 
organic compounds, which were primarily ke-
tones, including diacetyl.11 Mixing area employees’ 
exposures to diacetyl were 17 to 1,000 times great-
er than exposures of other employees at the plant, 
whereas the difference in exposure to respirable 
dusts was less than 10-fold between the least and 
most exposed groups.11 This prompted health in-
vestigators to take a closer look at diacetyl.

Diacetyl: Generally recognized as safe? 

Diacetyl (also called 2,3-butanedione) occurs 
naturally in trace quantities in dairy products, 
fruit, and wine.12 The microwave popcorn indus-
try found that it made a good butter flavoring and 
increased the amount of diacetyl in its flavorings 
for a more intense butter taste.12 The compound 
was first identified by the noted scientist Louis 
Pasteur in the 1860s in his research on the fer-
mentation of beer and ale.12 In the early 1900s, 
scientists realized they could inexpensively synthe-
size diacetyl from methyl ethyl ketone.12 It is esti-
mated that diacetyl is now added to more than 
6,000 food products, including baked goods, 
beverages, candy, chips, and frozen dinners.12 
Neither OSHA nor NIOSH has required or rec-
ommended limits for diacetyl in workplace air that 
would ensure the safety of workers handling the 
chemical.13 
	A s a chemical in food, diacetyl is regulated un-
der the authority of the federal Food and Drug 
Administration (FDA). In general, food additives 
require premarket approval by FDA to ensure that 
they are safe for their intended use.14 There’s an 
important loophole, though. Substances that are 
generally recognized as safe (GRAS) are not considered 
“food additives” and thus do not require premar-
ket FDA approval.15 
	A ccording to the FDA, a substance is deter-
mined to be to be GRAS if information about the 
substance is widely known and if there is consensus 
among qualified experts that available informa-
tion indicates that the substance is safe under the 
conditions of its intended use. For substances 
used in food before 1958, a GRAS determination 
can be made through experience based on com-
mon use in food.14 
	 Diacetyl has been considered GRAS since 1980, 
when an FDA review committee examined two tox-
icity studies—neither using humans and neither 
having any relevance to lung disease—and made 
the determination that: “There is no evidence . . . 
that demonstrates or suggests reasonable grounds 
to suspect a hazard to the public when [diacetyl is] 
used at levels that are now current or that might 
reasonably be expected in the future.”16 The two 
studies that formed the basis of this determination 
were a test of mutagenic activity in cells cultured in 
the lab and an animal feeding study looking for 
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evidence of teratogenicity (effects on the fetus). 
Each study demonstrated no effect. 
	 With hindsight, we can see a missed opportu-
nity to prevent the cluster of lung disease cases in 
the microwave popcorn plants when, in 1994, the 
National Institute for Environmental Health Sci-
ences’ National Toxicology Program (NTP) nom-
inated diacetyl for mechanistic, metabolism, and 
carcinogenicity studies based on ingestion.17 With 
very limited funds available for this program, NTP 

“peak” concentrations in the popcorn production 
areas in general were as high as 98 ppm.11 
	 This investigation also considered the health of 
workers, and it didn’t just focus on the eight cases 
of the serious lung disease, bronchiolitis obliterans, but 
examined all the workers to see if there was evi-
dence of a gradient of lung damage in the work-
force generally. And there was: rates of symptoms 
of deep lung damage (such as chronic cough and 
wheeze) were found to track closely with where a 
worker spent most of his/her time working.10 
Measurements of breathing capacity across the 
workforce at Jasper showed the same thing—the 
more diacetyl a worker had breathed, the worse 
his/her lung function was.8,10 
	 This was particularly strong evidence of diace-
tyl’s danger. Not only was diacetyl linked directly to 
a handful of cases of disabling lung disease in the 
most heavily exposed, but it seemed also to have 
significant pulmonary health effects on those with 
lower levels of exposure. This meant that there 
could be thousands of “silent” cases of illness spread 
across industry, wherever diacetyl was being used. 

NIOSH moves forward

In January 2001, NIOSH assisted Gilster-Mary 
Lee to improve ventilation, thus dramatically de-
creasing diacetyl concentrations in the mixing and 
packaging areas and reducing the risk of bronchiolitis 
obliterans in that plant.11 
	 Eight months later, NIOSH issued its interim 
report on the investigations at the Gilster-Mary 
Lee plant. It provided evidence that the butter fla-
voring mixture containing diacetyl and other vola-
tile organic compounds caused damage to the 
lungs of rats that was consistent with the way that 
bronchiolitis obliterans attacks human lungs.11 NIOSH 
promptly shared its findings with workers at the 
plant in September 2001. The Institute’s fact sheet 
began with the warning: “There is a work-related 
cause of lung disease in this plant. We at NIOSH 
believe the problem is continuing even after the 
company made changes that we recommended.”18 

	 In 2002, NIOSH published the first of several 
toxicological studies in which rats were exposed to 
airborne concentrations of butter flavoring simi-
lar to those found in factories.19 There was sub-
stantial lung damage in the rats, described by the 
lead researcher, Dr. Ann Hubbs, as “the most 

The more diacetyl a worker had breathed, the 	

worse his/her lung function was.

can test only a few chemicals each year, and diace-
tyl was ultimately dropped from consideration in 
1999. However, based on its initial testing, NTP 
acknowledged “the potent irritant properties of 
this chemical.”17 Even if diacetyl had been sub-
jected to a larger battery of tests, these might not 
have found evidence of lung toxicity, because as a 
food additive, the focus of NTP’s additional test-
ing focused on risks from ingestion, not from  
inhalation.17 
	 Why were workers allowed to breathe very high 
concentrations of a toxic chemical? There were no 
workplace standards controlling its use, and no 
evidence that it would be harmful to workers. And, 
in the absence of any evidence that it was harmful, 
it was considered safe. Not until 2007, seven years 
after the Jasper, Missouri cluster was identified, 
did the NTP begin long-term animal testing, in-
cluding respiratory toxicity testing, of diacetyl, 
based on a request by the United Food and Com-
mercial Workers International Union (UFCW).17 

First links between respiratory illness  
and butter flavoring chemicals
The NIOSH and MoDHHS survey of the Jasper 
popcorn factory in November 2000 found the  
diacetyl concentration in the air of the mixing 
tank room to average 18 parts per million (ppm). 
An intermediate concentration, 1.3 ppm, was 
documented in the packaging area, and lower but 
still detectable levels (averaging 0.02 ppm) were 
detected in other areas of the plant.8 Short-term 
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dramatic cases of cell death ever seen in some tis-
sues.”20 Subsequent toxicological studies pub-
lished in 2006 exposed rats to pure diacetyl and 
found similar results.21 
	 Unbeknownst to NIOSH researchers at the 
time, the German chemical manufacturer BASF 
had previously conducted an acute inhalation tox-
icology study, published as an internal report in 
1993, that exposed rats to diacetyl for a single 
four-hour period. The results—which were never 
published in the scientific literature or reported 
to any government agency, but emerged during 
the legal trials of the cases brought by the Gilster-
Mary Lee workers—found that in rats, “[exposures 
at the] mid and high concentrations resulted in an 
abundance of symptoms indicative for respiratory 
tract injury.”22,23 
	N IOSH also conducted similar medical and 
industrial hygiene evaluations in five other micro-
wave popcorn plants. Results similar to those at 
the Gilster-Mary Lee plant were found: the preva-
lence of respiratory symptoms and the prevalence 
of airway obstruction were higher among workers 
in mixing operations and in packaging areas near 
tanks of oil and flavorings.24 Among the important 
findings from these five plants was documentation 
of airway obstruction in a worker in the flavoring 
mixing area where the diacetyl concentrations were 
relatively low—less than 1.0 ppm. This suggested to 
NIOSH that the “safe” level in air must be well  
below this concentration.24 

Where was OSHA?

It is often NIOSH that takes the lead to better 
characterize an occupational health problem and 
recommend solutions when a new and unknown 
workplace hazard emerges. Yet these solutions are 
simply recommendations. Only OSHA has the 
regulatory authority to enforce NIOSH’s recom-
mendations. In contrast to NIOSH, whose scien-
tists made successful efforts to identify hazards and 
to minimize new cases of respiratory illness among 
microwave popcorn manufacturing workers, OSHA 
watched and waited.
	 Sixteen months after the OSHA inspector had, 
in effect, closed out the case at the Gilster-Mary 
Lee facility, an attorney representing several of the 
sick workers  filed a complaint with OSHA, and 
followed up with another complaint in December 

Cooking oils, spray, 
and butter substitutes 
may contain diacetyl to 
provide or enhance the 
flavor of butter.

2001. As detailed in a case study of popcorn work-
ers’ lung produced by the Project on Scientific 
Knowledge and Public Policy,  the attorney’s  
letter “alleged that not enough had been done to 
improve ventilation in the plant, as evidenced by 
the fact that ‘one employee lost half of his lung  
capacity working in the plant after the remedial 
measures that NIOSH suggested were taken’ (em-
phasis in original).”25 
	 This prompted OSHA to send another inspec-
tor to visit the plant, but the inspector did not 
conduct an inspection. OSHA then sent a letter to 
the attorney who had filed the complaints, deny-
ing the need for further investigation at the plant. 
The letter explained: “[T]he hazard which you 
brought to our attention has been corrected and  
. . . Gilster [sic] Mary Lee is complying with the 

© 2010 Earl Dotter



46  |  Lowell Center for Sustainable Production  |  University of Massachusetts Lowell Lessons Learned: Solutions for Workplace Safety and Health  |  47

recommendations of NIOSH. . . . The hazard does 
not fall within OSHA’s jurisdiction because there 
is no Permissible Exposure Limits [sic] for the food 
blend chemicals of concern that are used at the 
factory.”25 But this reasoning is clearly flawed. The 
lack of a specific standard for diacetyl may limit 
OSHA’s specific regulatory power, but not its  
authority to ensure that workplaces are safe. 
	 The Occupational Health and Safety Act of 
1970 created OSHA and gave it the authority to 
ensure that workplaces are free from “recognized 

with diacetyl exposure only in 2006, six years after 
it was first alerted to the problem, five years after 
NIOSH first identified the likely risk factor con-
tributing to the respiratory disease, and four years 
after strong incriminating evidence emerged from 
NIOSH’s animal studies, showing that diacetyl was 
the most likely culprit.26 

Regulation by litigation
As one legal analyst has written about this junc-
ture in the diacetyl story, “In the face of regulatory  
paralysis and scientific uncertainty came trial law-
yers.”27 Workers can’t usually sue their employers 
when their jobs make them sick—workers’ com-
pensation laws bar such direct suits. But lawsuits 
can be filed against the companies that produced 
the hazardous chemicals—in this case, the diacetyl-
containing butter flavorings. Such actions are 
known as “third-party” suits.27 

Legal action against the manufacturer of diacetyl

International Flavors and Fragrances (IFF), Inc. 
acquired the original manufacturer of the butter 
flavoring used by Gilster-Mary Lee Corporation 
in 2000. A class action lawsuit was filed against 
IFF by the Gilster-Mary Lee workers and their 
spouses in September 2001 alleging that IFF and 
its corporate predecessor, Bush Boake Allen, Inc. 
had manufactured butter flavoring that caused 
their injuries.28 A trial date was set for March 1, 
2004.28 After complex legal maneuvering separat-
ed individual injured worker’s claims from the 
class action, a Missouri jury took just over three 
hours to deliver a verdict in favor of Eric and Cas-
sandra Peoples. IFF was ordered to pay $18 mil-
lion to Eric Peoples and $2 million to his wife.4 
During the trial, the plaintiffs argued that IFF had 
failed to warn Gilster-Mary Lee employees about 
the dangers of the butter flavorings or to provide 
adequate safety instructions.27 IFF argued that di-
acetyl was not the cause of Peoples’ disease, and 
that even if it was, harm was caused by his improp-
er handling of the chemical.27 As stated by IFF’s 
attorney in closing arguments, information sent 
to microwave popcorn plant officials warned that 
the flavoring should be mixed in a well-ventilated 
area and that a respirator should be worn when 
heating it. “We know beyond a shadow of doubt 
that if you use basic hygiene practices, you don’t 

hazards.” Specific standards for individual chemi-
cals are only one way to achieve this. When faced 
with a hazard for which no standard exists, OSHA 
has the authority to issue an emergency temporary 
standard or to invoke the “general duty clause” 
that requires employers to reduce or eliminate 
recognized hazards. Yet OSHA’s legal advisors 
within the Department of Labor’s Office of the 
Solicitor often prevent OSHA from taking such 
actions. The Bush administration’s Department 
of Labor was not interested in having OSHA use 
its authority under the general duty clause to pro-
tect workers from diacetyl exposure. Further, OSHA 
also denied a petition for emergency temporary 
standards filed jointly by the United Food and 
Commercial Workers Union and the International 
Brotherhood of Teamsters. 
	 In September 2002, OSHA entered into an 
alliance with the Popcorn Board, a trade group, to 
promote hazard communication and outreach ef-
forts to at-risk workplaces.25 Yet six months later, 
in March 2003, the alliance ended for reasons 
unknown, even though concern about exposures 
to diacetyl and other artificial butter flavoring 
compounds in the microwave popcorn manufac-
turing industry was peaking.25 OSHA began in-
specting facilities to control hazards associated 

In contrast to NIOSH, whose scientists made 

successful efforts to identify hazards and to 	

minimize new cases of respiratory illness among 

microwave popcorn manufacturing workers, 

OSHA watched and waited.
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“Into the void left by regulatory 

paralysis and scientific uncertainty 

came trial lawyers.”

have a problem in this plant.”4 Eric Peoples, how-
ever, noted that plaintiff’s attorneys had acquired 
during discovery detailed information that dem-
onstrated IFF’s failure to warn Gilster-Mary Lee 
Corporation of the real harms of diacetyl:1 

The company that supplied the butter flavor, Bush Boake 
Allen…[acquired by IFF] had extensive notice about the 
hazards of butter flavor. They treated butter flavor as a 
hazardous chemical within their own plant. Since at least 
1994 their own workers were required to wear respira-
tory protection when working around the butter flavor. 
Despite wearing full-face respirators, many of their em-
ployees suffered severe eye injuries. Because of the dangers 
of the product, the entire manufacturing process was en-
closed so no one could be exposed to the vapors. In addi-
tion, information had come to IFF about the respiratory 
effects of exposure to diacetyl. In 1986, two employees of 
a baking company had been diagnosed with bronchiolitis 
obliterans while mixing a butter flavoring for use on cin-
namon rolls. 
	 . . . Despite all this information the buckets contain-
ing this product said the product was safe. The Material 
Safety Data Sheets said the product had “no known health 
hazards” and that’s what I believed. 

Between spring and summer 2005, IFF suffered 
many verdicts against it, and by November 2005 it 
had settled with 54 microwave popcorn plant 
workers.2 All cases severed from the original class 
action were settled.27 Today, hundreds of cases in 
several states are still pending. In August 2010, a 
jury in Chicago awarded another Jasper popcorn 
plant worker with bronchiolitis obliterans a $30.4 mil-
lion verdict.29

	 The early litigation results and rising consumer 

concern about the safety of microwave popcorn 
probably played a role in the decision by leading 
microwave popcorn manufacturers to eliminate 
diacetyl from their products in 2007, as described 
below.30 

Successful regulation by litigation? Not so fast

The diacetyl legal cases were rather quickly tried 
and settled compared to many other “toxic torts,” 
cases. In toxic tort cases, plaintiffs claiming harm 
bear the burden of proving causation by a prepon-
derance of the evidence. The diacetyl plaintiffs 
thus had the burden of demonstrating that their 
lung problems would not have developed without 
their exposure to diacetyl, and that their disease 
should have been foreseen by their employer.27 
	 Demonstrating that an industrial or envi- 
ronmental chemical exposure was the cause of a 
plaintiff’s disease is not an easy task. The legal  
requirement to demonstrate “factual” causation is 
inherently difficult because of scientific uncer-
tainty: no matter how much we study the health  
effects of a chemical, uncertainties in our knowl-
edge linger, given the complexities of the human 
body and limitations in the design of observa-
tional and even experimental studies. 
	 Science by its very nature never operates in  
absolute certainties, but by the weight of the evi-
dence. Despite this tenet of science, companies 
being sued in toxic torts often raise the specter of 
doubt by focusing on the limitations and uncer-
tainties in the scientific evidence.31 These uncer-
tainties are magnified further in cases when the 
plaintiff’s disease has a long latency period (like 
cancer) or when the disease might also have been 
caused by some common exposure (like smoking). 
	 In addition, in federal courts and in some state 
courts that follow the Supreme Court’s Daubert de-
cision, judges have the authority to decide—often 
pretrial—whether expert evidence is sufficiently 
scientific to merit consideration in the case.a 
While judges have always maintained the authority 
to determine the admissibility of evidence, Daubert 
courts apply a more rigorous standard of evidence 

a	 Daubert v. Merrell Dow Pharmaceuticals, Inc. (1993) directed federal judges to serve as “gatekeepers” of expert testimony. In a subsequent 1997 decision in General Electric v. 
Joiner, the Supreme Court set a high bar for overturning trial judges’ decisions about admissibility of expert testimony: appellate judges were to uphold trial judges’ decisions unless they 
could find that the trial judge had abused his discretion. In 1999, the Supreme Court clarified in Kumho Tire v. Carmichael that it intended Daubert to apply to all expert testimony, 
not just evidence that relies on science. These three cases are known as the Daubert Trilogy. See Berger, MA. What has a decade of Daubert wrought? American Journal of Public 
Health. 2005:95:S59-65. 
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and determine whether specific scientific expert 
testimony is both “relevant” and “reliable.” Be-
cause plaintiffs bear the burden of proof, defen-
dants often file a Daubert motion first, calling into 
question the relevance and reliability of the plain-
tiff’s expert scientific testimony. These evidentiary 
standards are a giant hurdle for plaintiffs to sur-
pass.32 Judges have routinely misinterpreted sci-
entific uncertainty to mean that specific evidence 
is “irrelevant” or “unreliable,” and have thus sup-

the best solution is to identify and replace toxic 
chemicals before they enter the economy.

The hierarchy of industrial hygiene controls: 
when substitution isn’t safe
NIOSH follows a well-established hierarchy of  
industrial hygiene controls when making recom-
mendations to control workplace hazards. An em-
ployer is typically urged to start at the top of the list 
and try to control the hazard there, before moving 
down to a less effective strategy. The NIOSH hier-
archy for diacetyl looks like this:13 
1.	 Substitute a nonhazardous flavoring for the 

hazardous one.
2.	Use engineering controls such as a closed pro-

duction system, isolated mixing rooms, or very 
good local exhaust ventilation.

3.	Make administrative changes to reduce expo-
sures, such as enforcing procedures for safe 
handling, attention to maintenance, and rapid 
cleaning of spills.

4.	Improve training and provide better informa-
tion about the hazard and ways to avoid it.

5.	Provide personal protective equipment such as 
respirators and gloves.

6.	Monitor exposures and workers’ health.

The hierarchy of industrial hygiene controls for 
diacetyl, like those for most other industrial chem-
icals, puts substitution at the top because, if the 
chemical is eliminated, it can’t do any harm—
there’s no need to worry about whether the venti-
lation system is being properly maintained, or 
whether each worker is using his/her respirator 
properly, for example. 
	 But in its warning to popcorn manufacturers in 
2003, NIOSH skipped substitution in its recom-
mendations: “Engineering controls are the primary 
method for minimizing exposure associated with 
the use or manufacture of potentially hazardous 
flavoring.”13 Why? NIOSH was likely worried that 
so little was known about the safety of flavorings 
that the manufacturers might choose a substitute 
chemical for which there was no evidence of risk, 
but which later turned out to be just as hazardous 
as diacetyl. 
	 This is a serious systemic flaw in the way chemi-
cals are regulated today. So few of the chemicals in 
commerce have been adequately tested that substi-
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ported a defendant’s motion for summary judg-
ment, by which cases are dismissed before ever  
being heard before a jury.33 
	A s legal scholars have noted, the diacetyl cases 
did not exhibit the barriers typical of most toxic 
tort cases.27 While scientific uncertainty linking 
health harms associated with diacetyl remains—as it 
does for nearly every exposure-disease associa-
tion—bronchiolitis obliterans is a rare disease with only a 
few known causes. Rule out other known risks, 
such as organ transplantation and exposure to 
other toxic fumes, and you’re left with only one 
likely cause: diacetyl. And unlike many diseases, 
bronchiolitis obliterans has not been linked to smoking. 
	 In addition, breathing diacetyl leads to severe, 
disabling lung disease without much of a time lag, 
and this simplifies the investigation of causal risk 
factors. Lastly, Eric Peoples’ case and the other 
initial Gilster-Mary Lee Corporation employees’ 
cases against IFF were filed in state courts not  
subject to evidentiary standards under the Daubert 
decision. 
	 Thus, while our tort law system worked to pro-
vide a remedy for harms incurred by diacetyl-exposed 
workers, and may have ushered in a move towards 
eliminating this hazard in the absence of regula-
tion by our federal and state governments, regula-
tion by litigation is not a solution for the vast ma-
jority of toxic harms facing workers. Even though a 
successful toxic tort claim prevented future cases of 
disease, it can’t restore Eric Peoples’ lungs. Clearly, 
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tution may be a risky proposition. The Government 
Accountability Office (GAO) has called the Envi-
ronmental Protection Agency’s (EPA’s) meager 
record in assessing the toxicity of chemicals—
among the tens of thousands in commerce—a 
“high risk” issue for public health.34 Safe work-
place exposure limits (either OSHA’s Permissible 
Exposure Limits (PELs) or NIOSH’s recom-
mended Exposure Limits (RELs)) have been  
developed for fewer than 5 percent of the 1,037 
flavoring ingredients that have the potential to be 
respiratory hazards based on their volatility and  
irritant properties.13 
	 Despite this context, substitution is precisely 
what many microwave popcorn manufacturers 
did. In 2007, Pop Weaver and ConAgra, the two 
largest suppliers of microwave popcorn, an-
nounced that they were eliminating diacetyl from 
their products.30 Two other suppliers, General 
Mills and American Pop Corn, subsequently fol-
lowed the same course of action, each stating they 
were on the road to “eliminating” diacetyl from 
their recipes, or had already done so.35 
	 But they didn’t eliminate the hazard. The “new, 
safer, butter substitutes” in some cases are at least 
as toxic as diacetyl, and in other cases are essen-
tially diacetyl by another name.36 “Diacetyl trim-
mer” releases diacetyl in the presence of heat and 
water; and “butter starter distillates (starter mix)” 
contains high concentrations of diacetyl.36 
	 “We’ve been very clear to flavor manufacturers, 
food companies and regulators that the so-called 
substitutes are diacetyl,” said John Hallagan, general 
counsel for the Flavor and Extract Manufacturers 
Association.36 On December 23, 2009, NIOSH 
Director John Howard sent a letter to David  
Michaels, the new Assistant Secretary of Labor for 
OSHA, stating that research at NIOSH and the 
National Institute of Environmental Health Sci-
ences addressing the respiratory toxicity of diacetyl 
substitutes demonstrates that the principal com-
ponent of one such substitute, 2,3-pentanedione, 
has very similar animal toxicity to that of diacetyl. 
Moreover, another substitute, acetoin, lacks toxicity 
testing data and “accompanies diacetyl in many of 
the workplaces where bronchiolitis obliterans occurs in 
workers who make or use flavorings.”37

	 While substitution is the preferred approach  
to protect not only workers but also the broader 

Bronchiolitis obliterans—a lung disease as frightening 
as it sounds—was diagnosed in a cinema employee 
who routinely popped dozens of bags of microwave 
popcorn to fill a dispenser like this.

© 2010 Earl Dotter
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public from chemical hazards, it’s dangerous to 
pick substitutes without a thorough overhaul of 
our system to manage the safety of chemicals in 
commerce. Even limited evidence of hazard from 
a chemical should stimulate the search for safer al-
ternatives. Designed correctly, chemical regulations 
can stimulate scientific research and technological 
innovation. But at present, the United States has a 
disjointed collection of overlapping jurisdictions 
for chemicals, and a system that tends to treat haz-
ards as “safe until proven hazardous”—just the op-
posite of what is needed to protect workers and the 
public. Tragically, the doctor quoted by Eric Peoples 
was right when he said that workers are our nation’s 
“blue collar guinea pigs.”1 

What is the true scope of diacetyl’s impact? 
From the public health perspective, Eric Peoples 
and the other Gilster-Mary Lee workers made sick 
by diacetyl are sentinels: their experience raised 
the alert about this chemical. But a much larger 
group of people have been affected by it. 

More workers affected

Nobody knows how many workers are exposed to 
artificial butter flavorings, because there is no way 
to identify facilities that use these chemicals. In 
2004 and 2006, Dr. Phil Harber, an occupa-
tional physician at the University of California at 

severe airway obstruction—a broad category of seri-
ous lung disease that includes bronchiolitis obliterans.39 
Eight workers in this study were confirmed as hav-
ing either bronchiolitis obliterans or fixed obstructive 
lung disease.39 
	 When these two sentinel cases of bronchiolitis 
obliterans were found in California, the California 
Department of Health Services’ Hazard Evalua-
tion System and Information Services (HESIS) 
wanted to rapidly warn other workers about the 
risk of diacetyl, but had no way of finding out 
which workplaces used butter flavorings.40 Cali-
fornia’s experience is emblematic of this problem 
nationally: there are no federal laws requiring 
firms to disclose the volume of chemicals that they 
produce or the customers to whom they sell them.b 
In California, attempts to request that chemical 
manufacturers and importers voluntarily disclose 
their client lists have been ineffective. For exam-
ple, of the 96 manufacturers and importers that 
HESIS contacted requesting client lists for seven 
chemicals that pose chronic health hazards, only 
six companies complied with the request.40 Of 127 
manufacturing facilities in California using fla-
vorings, only 16 voluntarily disclosed that they 
used diacetyl.41 California attempted to pass a law 
to rectify this problem, but the bill was vetoed by 
the Governor in 2007.40 The lack of an infra-
structure to support health officials in meeting 
their responsibility to identify and warn workers 
who are at risk, and identify early-stage cases of 
disease, is a significant gap in efforts to protect 
worker safety and health. 

The first cases among the public

When the cases of bronchiolitis obliterans at the Jasper 
popcorn plant hit the national news media, one of 
the first questions journalists asked was: is there a 
risk to people who buy and eat microwave pop-
corn? In 2003, EPA’s Indoor Air Quality Re-
search program began a study to characterize com-
pounds released when microwave popcorn was 
popped and opened. The study was completed in 
late 2005.42 The Agency circulated its report to 
the popcorn industry to assure company officials 
that no confidential business information was  

b	 Massachusetts and New Jersey have the only state laws that require high volume users  of toxic chemicals (facilities that use 10,000 pounds per year and employ at least 10 employees) 
to report their use to state agencies. Supply chain information is not included in these laws.

Nobody knows how many workers are exposed to 

artificial butter flavorings, because there is no way 

to identify facilities that use these chemicals. 

Los Angeles, diagnosed the first two cases of bron-
chiolitis obliterans in California. The two worked at 
separate flavoring manufacturing facilities, and 
both handled diacetyl.38 These cases triggered an 
investigation by the California Department of 
Health Services of medical surveillance data from 
15 flavor manufacturing companies in California. 
The study found evidence of increased risk of  
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disclosed or would be released to the public.43 Yet 
EPA never publicly released its results. Despite a 
petition and a Freedom of Information Act re-
quest to get EPA to release its findings to the pub-
lic, EPA refused to do so, saying that this might 
prevent the scientists involved in the study from 
getting their work published in the peer-reviewed 
literature.42,43 The EPA scientists’ research was 
published in November 2007. Their work re-
vealed that diacetyl was one of the predominant 
emissions and that 80 percent of the total chemi-
cal emissions occur when the microwave popcorn 
bag is first opened after popping.44 Yet the re-
search fell short of determining what, if anything, 
these results mean for consumer risk. 
	N evertheless, risks to consumers did come to 
light. Two months before EPA’s scientists pub-
lished their research, Dr. Cecile Rose, the direc-
tor of occupational disease clinical programs at 
National Jewish Medical and Research Center in 
Denver, evaluated a 53-year-old Colorado man 
for decreasing lung function.45 The man had eat-
en microwave popcorn twice a day for more than 
10 years.45 As Dr. Rose told the New York Times, 
“When he broke open the bags, after the steam came 

out, he would often inhale the fragrance because 
he liked it so much.”45 Dr. Rose later measured 
diacetyl levels in the man’s home that were similar 
to levels found in the microwave popcorn plants.45 
Since 2007, cases of lung disease possibly linked 
to butter flavoring exposure in microwave pop-
corn have been identified, including a Blockbuster 
Video employee who, every Friday and Saturday, 
popped 30 bags of microwave popcorn in a small 
back room of the store and emptied them into a 
larger popcorn machine for patrons to scoop out 
and enjoy with their movies. A lung biopsy con-
firmed a diagnosis of bronchiolitis obliterans.36 

Hope for greater protections  
through regulatory action
With intensifying public pressure, thanks in part 
to a significant number of media stories about the 
cases of popcorn workers’ lung, as well as public 
health scientists calling upon FDA, EPA, and 
OSHA to act, more protective policies are being 
pursued by some, but not all, agencies.25 
	 FDA: Despite petitions to the FDA by the Proj-
ect on Scientific Knowledge and Public Policy on 
September 6, 2006 and by US Congressional 
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Representative Rosa DeLauro of Connecticut on 
September 11, 2007 requesting that FDA revoke 
diacetyl’s GRAS status, diacetyl is still on the 
GRAS list as of this writing. In January 2010, the 
Project on Scientific Knowledge and Public Policy 
received a letter from Mitchell Cheeseman, Acting 
Director of the FDA’s Office of Food Additive 
Safety, stating that the petition is still under active 
review, and that this review is incorporating all  
existing scientific evidence and is considering the 
issue of inhalation.46 
	E PA: Despite publishing its research in 2007 
confirming emissions of diacetyl from opening a 
bag of  microwave popcorn after cooking, EPA has 
not acted on this evidence or explained what its 
findings mean for consumer health.
	 Cal OSHA: Prompted by the cases of bronchiolitis 
obliterans among workers in California exposed to 
butter flavoring ingredients and inaction by OSHA 
on the issue, California pushed forward regulatory 
options to prevent harm to workers who are exposed 
to diacetyl. On August 18, 2006, the Division of 
Occupational Safety and Health at the California 
Department of Health Services received a letter 
from 23 California legislators requesting adop-
tion of an emergency standard and then a perma-
nent standard covering exposure to diacetyl. A 
similar letter was sent to the Occupational Safety 
and Health Standards Board by the California  
Labor Federation and the California affiliate of 
the United Food and Commercial Workers Inter-
national Union. 
	 In November 2009, a proposed diacetyl stan-
dard was issued for public comment. The first di-
acetyl standard in the country was passed by a 6-1 
vote by the California Occupational Safety and 
Health Standards Board on September 16, 2010. 
The adopted standard affects flavoring and food 
manufacturing facilities that use diacetyl and food 
flavorings that contain 1 percent or greater con-
centration of diacetyl. This “process-oriented stan-
dard” does not mandate a PEL, but rather a series 
of industrial hygiene controls, hazard communi-
cation, and medical surveillance procedures that 
affect exposure levels not only of diacetyl, but of 
other butter flavoring ingredients as well. Thus 
the standard has the capacity to reduce exposures 

not only to diacetyl, but also to hundreds of chem-
icals that are found with diacetyl in various butter 
flavoring mixtures. 
	O SHA: OSHA has faced pressure by Congress 
to use its regulatory authority to protect workers 
from diacetyl. On June 13, 2007, Congresswoman 
Lynn Woolsey introduced a bill entitled “Popcorn 
Workers’ Lung Disease Prevention Act.” The bill 
would require OSHA to (1) issue an interim stan-
dard within 90 days to regulate worker exposure to 
diacetyl; (2) issue a final standard within two years 
that provides no less protection than the recom-
mendation in NIOSH’s December 2003 Alert; 
and (3) require NIOSH to study and report to 
OSHA on the safety of food flavorings that may be 
used as substitutes for diacetyl.47

	 The bill was passed on September 26, 2007. 
Yet days before, OSHA preempted the legislation 
by announcing that it would initiate a rule-making 
process for diacetyl, issue a Safety and Health In-
formation Bulletin, and provide Hazard Commu-
nication Guidance. Both of these products simply 
provide basic information about a hazard. The 
former is intended for the public and OSHA’s in-
ternal staff; the latter is intended for employers.
	O SHA has issued its Safety and Health Infor-
mation Bulletin and Hazard Communication 
Guidance, but has yet to promulgate a rule. On 
January 21, 2009, OSHA issued an Advanced 
Notice of Proposed Rulemaking in the federal 
register. On November 25, 2009, Senator Sher-
rod Brown wrote to Secretary of Labor Solis urg-
ing her to expedite the final rule-making process, 
taking place 10 years after the dangers of diacetyl 
were first publicly documented.48 
	O n a factsheet about diacetyl on its website, 
OSHA still maintains (as of this writing) that “a 
cause-effect relationship between diacetyl and 
bronchiolitis obliterans is difficult to assess because of 
mean diacetyl exposure levels ranging over four 
orders of magnitude for workplaces with affected 
individuals. In addition, food-processing and  
flavor-manufacturing employees with this lung 
disease were exposed to other volatile agents.”49 
According to OSHA’s spring 2010 regulatory 
agenda, its next step is to conduct a scientific peer 
review of its draft risk assessment of diacetyl.50
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L e ss  o n s  L e a r n e d

The story that unfolded in a small popcorn plant in 
Jasper, Missouri, provides important lessons for 
the entire country.

    First, when physicians are trained in occupational 
health and effective state occupational health surveil-
lance systems are in place, workers’ lives are protected. 
If it were not for astute physicians such as Dr. Alan Par-
met and Dr. Phil Harbor, who diagnosed the first cases 
of occupation-induced illness among workers exposed 
to butter flavoring chemicals and who initiated effective 
health hazard investigations by their state health de-
partments and NIOSH, even more workers’ illnesses 
would have gone unnoticed and additional cases would 
undoubtedly have occurred. We are extremely fortunate 
that the popcorn lung story unfolded in the time and 
places it did, as the chance of a rapid response in other 
cities and states across the United States might not have 
been as likely, given lack of capacity and resources. 
	 The Institute of Medicine has declared that there is a 
“critical shortage” of specialty-trained occupational 
and environmental physicians in communities, in aca-
demic medical centers, and in public health and related 
agencies.51 According to a survey of medical school 
graduates, only 1.4 percent have taken an occupational 
medicine elective, and among the half of medical 
schools that require teaching of occupational medicine, 
the mean required curriculum time over the four years  
was four hours.52,53 Similarly, according to a survey by 
the Council of State and Territorial Epidemiologists, 
34 of 50 US states have minimal to no surveillance or 
epidemiology capacity in occupational health.54 The 

occupational medical and epidemiologic response seen 
in this case study is a model for the type of public health 
infrastructure needed across the United States. 
	A  second key lesson revealed by this story is that pro-
tecting workers from future diacetyl/butter flavorings 
disasters requires a new system of ensuring adequate 
safety and health information regarding all chemicals in 
commerce and a more coordinated federal chemicals 
management infrastructure. While the Department of 
Labor’s failure to respond by having OSHA use its reg-
ulatory authority to protect workers using butter flavor-
ings is indefensible, we must ask a much larger and 
more fundamental question. Why is our chemicals 
management system in the United States—a system that 
spans jurisdictional boundaries across EPA, FDA, 
OSHA, and other agencies—dependent on first de-
stroying the lives of workers like Eric Peoples, our “blue 
collar guinea pigs”? Why was diacetyl determined to be 
“generally recognized as safe” based on minimal testing, 
and why was no thought given to the impacts on workers 
or the general public exposed by routes other than in-
gestion? And while substituting a safer butter flavoring 
for diacetyl is the most protective strategy to prevent  
occupational illnesses, why is there no system to foster 
research that produces and identifies safer chemicals? 
	N o tale of toxic harms has a happy ending. But the 
story of popcorn workers’ lung teaches us of the need 
for effective occupational health and chemical regulatory 
systems to prevent workers from falling ill simply by 	
showing up for work and doing the job asked of them. 

The story of popcorn workers’ lung teaches us of the need 

for effective occupational health and chemical regulatory 

systems to prevent workers from falling ill simply by 	

showing up for work and doing the job asked of them.
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case  study  3  —  T imeL INE

D a te  E vent  

1980 FDA issues a GRAS designation for diacetyl based on a test of mutagenic activity in cells 
cultured in the lab and an animal feeding study examining evidence of teratogenicity.  
No inhalation studies were conducted.

February 1993 Researchers for the German company BASF publish an internal report of the inhalation 
toxicity of diacetyl in rats. The rats underwent a single four-hour exposure to diacetyl 
vapors. Animals exposed at medium and high concentrations showed an abundance  
of symptoms indicative of respiratory tract injury.

1994 NTP nominates diacetyl for comprehensive mechanistic, metabolism, and carcinogenicity 
studies based on ingestion exposure. 

1999 NTP drops diacetyl from its comprehensive testing list, though initial testing found the 
chemical to have potent irritant properties. 

May 2000 Dr. Parmet notifies the MoDHHS to report multiple cases of bronchiolitis obliterans 
among workers of a Jasper, Missouri, popcorn plant. Dr. Parmet’s letter also suggests that 
dozens of former workers also show symptoms of subclinical bronchiolitis obliterans. 

May 2000 MoDHHS notifies OSHA of Dr. Parmet’s letter and asks OSHA to inspect the Jasper,  
Missouri, popcorn plant.

May 2000 OSHA inspector visits the plant, but oil mist samples cannot be analyzed by OSHA’s  
laboratory. 

August–November 
2000

NIOSH investigates a Missouri microwave popcorn facility; findings indicate that workers 
exposed to flavorings at the microwave popcorn plant are at risk for developing obstructive 
lung disease.

December 2000 NIOSH issues interim recommendations to the Jasper microwave popcorn plant for all 
workers to wear respirators to control exposure to the artificial butter flavoring compounds 
pending the implementation of engineering controls.

August 2001 NIOSH issues its Interim Report about its Jasper popcorn plant investigation. 

September 2001 NIOSH investigators return to the Jasper factory they studied to distribute materials  
describing investigation results, ongoing activities, and precautions to be taken by workers.

September 2001 A class action lawsuit is filed against IFF by Jasper plant workers and their spouses.

September and 
December 2001

Attorney representing sick workers files complaints with OSHA, noting that workers’ health 
continued to decline after the Jasper plant took measures recommended by NIOSH.

February 2002 OSHA replies to complaint filed by attorney, stating that the hazard has been corrected 
based on the plant’s compliance with NIOSH’s exposure control recommendations and 
that OSHA does not have jurisdiction over the food chemicals concerned because there  
is no Permissable Exposure Limit (PEL). 

April 2002 and 
August 2002

Articles in Morbidity and Mortality Weekly Report (April 26, 2002) and in the New England 
Journal of Medicine (August 2002) are published describing MoDHHS’s and NIOSH’s 
investigations. The articles reveal that the rates of airway obstructive symptoms were 
higher among workers who worked in the production area of the plant versus other areas. 
The papers also reported that the more a worker was exposed to diacetyl, the worse  
her/his lung function was. 

2002–2003 NIOSH scientists conducting toxicity experiments find significant adverse respiratory  
effects from exposure to diacetyl vapors. One of the lead researchers reveals that the 
substantial lung damage observed in the rats tested represented “the most dramatic 
cases of cell death ever seen in some tissues.”
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Da  t e E vent  

September 2002– 
March 2003

OSHA begins alliance with the Popcorn Board to promote hazard communication to  
at-risk workplaces. The alliance ends six months later without issuing and circulating  
any hazard information. 

Spring–Summer 
2003 

EPA’s Indoor Air Quality Research Update reports that a project to characterize compounds 
emitted through popping and opening microwave popcorn is expected to be completed in 
December 2003.

December 2003 A NIOSH Alert is issued suggesting safeguards and asking employers to caution workers. 
The alert recommends: “engineering controls are the primary method for minimizing  
exposure associated with the use or manufacture of potentially hazardous flavoring.”

March 2004 A Missouri jury delivers a verdict in favor of Eric and Cassandra Peoples for $20 million—
the first of many trials of Jasper popcorn plant workers.

August 2006 A group of California legislators, UFCW, and the California Labor Federation petition  
Cal OSHA to adopt an emergency temporary standard for diacetyl in California.

September 2006  
& May 2007

The Project on Scientific Knowledge and Public Policy and Congresswoman Rosa DeLauro 
write to FDA Commissioner Andrew von Eschenbach requesting that the agency re-examine 
diacetyl to revoke its GRAS status.

June 2007 FDA Commissioner Andrew von Eschenbach responds to DeLauro’s request, stating that 
“the agency does not have evidence that would cause it to take immediate action with 
respect to diacetyl” and that “FDA continues to monitor the scientific literature for studies 
conducted to define and clarify the dangers associated with exposure to diacetyl vapors.”

June 2007 Congresswoman Lynn Woolsey introduces a bill that would force OSHA to set an interim 
standard for diacetyl exposure within six months and a final rule in two years.

August 2007 Manufacturer Pop Weaver announces that it has eliminated diacetyl from its microwave 
popcorn.

September 2007 Dr. Cecile Rose, chief occupational and environmental medicine physician at National 
Jewish Medical and Research Center, diagnoses a case of bronchiolitis obliterans in a man 
who did not have occupational exposure to diacetyl but was a regular, heavy consumer  
of microwave popcorn. 

November 2007 EPA scientists publish their research in Critical Reviews in Food Science and Nutrition 
finding that diacetyl was a predominant compound emitted from cooking microwave  
popcorn and that more than 80 percent of the total chemical emissions occur when  
the bag is first opened after cooking.

September 2007– 
December 2007

ConAgra, Pop Weaver, General Mills, and American Pop Corn announce that they are  
eliminating diacetyl from their products or have already done so. 

September 2007 The US House of Representatives passes the Popcorn Workers Lung Disease Prevention 
Act, which requires OSHA to set a standard to protect workers from diacetyl.

January 2009 OSHA issues a Advanced Notice of Proposed Rulemaking for a diacetyl standard. 	

November 2009 Senator Sherrod Brown writes Secretary of Labor Solis to expedite diacetyl rulemaking.

November 2009 Proposed Cal OSHA standard for diacetyl is issued for public comment.

December 2009 FDA’s Acting Director of the Office of Food Additive Safety states that petitions from the 
Project on Scientific Knowledge and Public Policy and Congresswoman DeLauro about 
diacetyl’s GRAS status are still under review. 

December 2009 NIOSH Director John Howard sends letter to David Michaels, Assistant Secretary of Labor 
for OSHA stating that the new substitutes for diacetyl demonstrate animal toxicity very 
similar to that of diacetyl.
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