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Ptiurae. (304) 285-5751 Centers ior D~sease Control 
i ax (3114) 285-5820 and Prevention (CDC) 

Nel~onal Inst~ttitt? fni C)ccupatwnal 
Safety 8rld ikalth (NIOSH) 

1095 Wrtl~wdaie Road 
Morgantown, WV 265052888 

July 2,2003 
WETA 2002-0089 

Frank Morrison 
Nebraska Popcorn 
Kl i  I ,  Box 50A 
C l e ~ m ~ t e r .  Nebraska 68726 

Dear Mr. Morrison: 

1 am writit-rg to  provide you with updated infi,rmafion from NIOSH's ongoing 
investigation of flavoring-related lung diseasc i r ~  the microwave popcorn industry, Plmsc 
rcfer to my October 2002 l~tier io you for background infonl-tation at? this probfern and a 
description of the findings from ow Fcbtuary 2002 health h m d  evaluation (HHE) at 
yiliir plant (a copy is a~closcd litr your convenience). This letler contajns revised 
recommendations Jbr mjnimiZitig risk to you worklbr~e and serves to closenut this HHE. 

In addition to your facility. NlOSW ltas iixvtstigatcd rhc risk fur lung disease h m  
cqwsuri: to buncr Ilflnvvrings in five other microwave popcor81 platlts. A% ali five of' these 
plants we fowd evidence that wcirkers had been al'kcted. The workers at higi~est risk are 
workcm who cam buic 1tavoI.jngs with heated saylean oil (I .c., mixers), wurkers near 
non-isolated tanks that eontait~ hcatcd oil and flavorings, and quality control workers who 
microwave many dozens of hags of product per work shift. 'ibc average air 
conccntratiatis of diaccryl md other butter flavoring chmnicrris measured by NIOSH at 
several of these plants were similar tn the conccittrations wc m~&ured at your plant. Our 
findings strorigly suggest tlla'11 workers we at risk from brief, intense e x ~ s t i r e s  10 butter 
flavoring chemicals even when veiltilatian maintains low average air concencratior~s, 
Such expuurcs occur when workers t~nndle or incasm-c flavorings in open containers, 
r~ranuafly p u r  these flavorings into open tanks of heated soybean oil, Imk inlo tmks  
containing heated oil and flavnril-tgs, or rcpcatedly microwave product without adequatc 
local exhaust ventilation. In some plants, workers were affected cvea thou@ they had 
used respirators. 

A~toihcr exposure eurtsidtrration in microwave popcorn production involt ss  the use of 
powdered hurter flavorings. Sornc powdered flavorings are fornutoted sueh that  he 
flavoring chemicals me not releaqed until heating in a rrlicruwave oven occurs. Cbur air 
sampling rncastircmcrirs at two plan% documented lower air enncentratiomls of diacetyl 
when powdered tlavsrings were in use eonrpal-cd to when liquid or pa l e  flavorings were 
jn ilw. H-lowcver, we currc.ntlq do not know the extent of the risk posed by isrt~ala~ion of 
dust generated from the h a d i n g  nf powdered Ilavurings. 

https://www.cdc.gov/niosh/hhe/reports
http://www.cdc.gov/niosh/hhe/
http://www.cdc.gov/niosh/hhe/reports
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While our lung t i t ~ t i o x ~  tcsls ol'workcrs at your plalit did $lot rcvcal obstruction, the 
abnarmatity   no st associated with butter flavoring exposure: this should not he interpreted 
to mean thnt there is little or no risk from llavoring exposure in youp plant. As I 
discussed iil m y  prcvious letter, while nlost of y0111- n~icrowave production workers had 
lutig function that was in the nnrnaal range. it is possible that some had higher Ievels of 
fi~t~ctian in  the past. The respiraiory symptoms rcported by some of'thcm may mean that 
lf~eir lung ti~rlctjon could hecorne ahnornial in the future. In addition, since not all 
~ w k c r s  are cqually susceptible to the cflecis ofa  chcrnjcal expusurc, it is possible that 
the small tlurnber ol'wvrkcrs wc tcs~cd at your plant did not include workers thnt were 
scnsitivc to the air concentrations of flavoring chemicals that were present during our 
evaluation. X7u1urt: ncMr enqdoyecs could bc at risk, wd changcs itr your production 
process, level of j~rc3duction. or the fla~orings that you use could increase risk far current 
workers if exposures to flavorings chemicals increslsc as a result. 

L~sted belnw are updated recommendations for protecting the wxkfurce at your plant 
from the potential lreaith effects of exposure to flavoring claemicnls. Some of these were 
listed in my October 2002 letter m d  may have cilready becn addacsscd by you. 

1 .  EIirninaie the sptahing and burning ui'oil on tltc packagil~g inachi~tc heatcd 
mirn pers since over-heated fii Is can produce lung health hamrds. 

2. C'onwlt with a ventilntian enginem regarding additional ventilation for the 
rnicru\vave popcorn packaging area atrd mixiay rvom. Yroviclc gencrd diluliun 
vcr~tilsiio~l to the packaging area to decrease exposure to airborne Ravaring- 
refated chemicals that are likely responsi'blc Sir ntnny of the syrnptorris rcporrcd 
by the workers. l~~stnfl lids fin m y  tilnks used for heated oil and flavorings in the 
mixing room and irnplemcnt local cxhsrust vcntilntion of these tanks. Continuc 
ihc use of an exhaust fan in the mixing room to control fugitive vapors from the 
tanks. Extcnd all exhaust ducts tu the o~ttsidc uf the builciiilg. Kcguiariy check 
and imil~tain all verltilation systems to mininiixe the possibility of a malfut~ction. 
Perform periodic air sampling for djaceryl to verify that the ventilation systems 
are knctioning optimally. 

3. Maintain the temperature of the oil and flavorings mixture as low as the 
productiorl pruccss will allow. Also makc sure to continue tn keep the mixing 
room doors closed rn tixinin~ize the escape of vapors from the heated ail and 
flavorings mixture into the microwave popcort~ packsrging arca. 

4. '#hen preparing the ail and ifavurinps mixtttrc, weigh or rncasrtre all flawrings in 
the rnixitig motn. or ir-r an area away fi0111 other workers. Keep ali containers of 
flavorings tightly sralcd \?;hers not 411 usc. Empty flavoring contnincrs that still 
h a w  residual flavorings in them also need to be tightly sealed. 



Disct~ss with your flavoring suppliers the passibiiity ofi~sing powdered flavorings 
(.fur example, encapsula~ed powders) that release lower amounts uf flavoring 
chemicals into the air during the production proccss. A powdered flavoring that 
gelmates littlc dust when handled, mJ has low emissions of flavoring che~~iicals 
before and after i t  is aclifcd to heated snybctrtl~ oil, may he safer than a dustier 
pouclcr that may be inhaled by workers. 

If psssible. identify proccss changes that \wulit allow the ha12dling ui' flawrings 
in closed or scaled systems for addition to heated sayheati oil, 

Dccrcasc the amount of airbonlc: silt dust generated when adding salt tn the oil 
mixture because rlirhurnc sait dust can Ix: irritating to the eyes, rlosc, md airways. 

lltstitt~re tl~andaiory respirator use and skin and eye przlltection for anyone warking 
in the mixing room, anyone measuring out quntltitics of flavoring in or outside of 
the mixing room, and anyone wasl~ing buckets or tanks  hat contain residual 
flavorings. Set up 8 written respirrttary potcction program that ttsects the 
~cquirci~~cnts uf'the OSHA respisafury protection standard (25, CFR 19 10.1 34). 
Workcrs need to Imvc a rrledical ewluation for respirator use, fit testing lor ti&t 
titling tespirators, and training sa proper respirator use and mralntendnce attd on 
the nature of the health hamrd. The minimum protective respiratrtr wc 
rucotlitnend ts a NIOSI i-ccnified half-face mask, negatwe prcssure respirclzttr 
with organic vapor canrkfgcs and particulate fit tea. A l'ufull facepiece I cspirator 
wi I1 ~rovid~ rcspirafory and eye pr ntcctjon. Otherwise use tight litting gaggles 
for eye protection. 

Instirute medical ~nonitoring with spirornetry twicc a year (more nAcn 1 h r i  we 
reco~ni~mtdcd in October 3,002) for 5\11 workers in ail tnixing, in microwave 
packaging, and i n  the acijacent nan-microwave packaging area, to see if workers' 
lung filmlion i s  remaining stablo over time. Also do this fi,r any workers that 
micrrwave many bags of product per shift far quality control purposes. Workers 
should 11wr a baseline tesr behre starting work i n  arty of these areas. It i s  
in~portnnr in choosc a health care prouidcr that c;an itssure high q iiaJity spirometry 
ttsiing in order to eornpnre test results over time. l'1x provider should provide 
rlocunlentatiotr that their spironietry technician has attended a NlGfS1-i certified 
spirunlctry course, arid that routine calihrstions oftheir spirnmeter are pcribmed 
as rccotxmcnded by the Anterictirr 'iRoracic Society. If yctu ale ui~ahle to Ioce?te a 
prosider near your company that can provide such dacumentatitdn. NfOSI-l can 
pro~idtr gujdancc to B prov~der that you select. 

The federal regulatictns govcrt-tirtg thc health ha7ard e\~aIiiation progranl require that you 
p o ~ t  h s  lettcr (and the October 2002 lcttcr'l for 30 days in a s~litablu location where i t  cart 



Irt. tC.iiewed by workers. Please feel free ICJ contact me (304-285-5932) with any 
that you have or if you would like additinnal assistance. 

dichdnl Kanwsl, MD, MPH 
Respiratory Disease Hazard Evaluation and 

Tccftrlical Assistance Program 
Flefd Studies Hmttch 
Division of' liespipirazory I>iserzse Studies 

CC : 
OSHA. Keginn 7 
Rick t-fartie (IIETAB) 
Cluscout file (HETA 2002-00X9) 
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Centera for D~wasa Cbntral 

October 28,2002 and Prevention (CDC) 
Natlonal lnstltute for Occupational 

f ETA 2002-0089 Safaty and Health k U B H  
Interim 1 1095 Wlliowdale Road 

Morgantown, WV 26503-2888 

F r d  Morrimri 
Nebraska Popcorn 
KFZ; 1,BoxSOA 
C l w a t e r ,  Nebraska 613726 

Bar Mr. Morrison: 

On January 2,2002, the National IWiWte for Occupational Sidety and Health @IIOSH) received 
a request from you to perform Q health hwxd evaluation (HHE) at your compmy. The request 
was to evaluate whether the ventilation for the aicrswavc pogcom production process was 
adequatf: to prcveat worker health ef;Tects. You reported that two of y m  workers who rtlix 
flavorings with heated oil had reported respiratory symptoms and had nsxmd lwg function when 
evaluated by physicians. A NlOSH team visited your plant fiom F e b m  12 through February 
15,2002 to Ieam about the microwave ppcarn production pxacess, tour the piant, conduct 
voluntary b r m t b g  test? (spirometry) and interviews of workers, and perform &dtls~d hygiene 
air sampling. This report s m &  the fmdings of these medical md environmental surveys. 
Bwri  on these findings and information on the known risks to worker health from microwave 
popcorn production, we make seven11 rec~mmendagons for steps you should take to prevent 
wczrk-related health problems at your cornpasly. 

Background on f3roncI.iislitis Qbliterans in Workers Enposcd to Concentrated Flawrings 

NXOSW has investigated the occurrence of a rare lung disease, bronchiolitis ilblitesans, in workers 
exposed to butter flavorings at other microwave popcorn piants md in workers of a flavoring 
mmufacturiog plmt. Those investigtttions, and animd studies conducted at NIOSH, have shown 
that inkdatiora of flavoring vapors may 1 4  to lung disease under m e  working conditions. 
Studies at NIOSH are in progress to determine which in~d ien t ( s )  is responsibie, and at what 
level of  exposure effects occur. 

In bronchiolitls obliterans, inff mmation and scarring occurs in the small airways of the lung and 
em lead to scvere, permanent shortness of breath. The main respiratory symptoms include cough 
tusualty without phlegm) and shamess of breath on exertion. These typically do not improve 
much when the worker goes home at the end of the workday or on weekends or vacations. Some 
affcctd workers have fever, night swats, or weight loss. Usually symptoms are gfarlwl in onset 
and progressive, but severe symptoms can occur suddenly. Some cases may not respond ta 
medical treatment. The onset of syrnpmxs in afyected workers has occurred from .months to 
y w s  afier the fast  expmre to flavoring vapors. Spiroinetry (a type of breathing test) genetally 
shows fixed airways obstruction (i.c., difficu&y blowing air out fiat and no rcspome to asthma 
xncdications). Whether or not restriction (i.e., decmased ability to hlly expand the lungs) on 
spirometry tests is related to excessive flavoring-exposure is unknown. Some workers show 
evidence of fixed ainvays obstruction on spirumetry tests before they develop syrnptoms of lung 
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disease. Because medical treatment does not reverse the condition, some workers with severs: 
disease have been placed on lung tnmspimt waiting lists. 

in addition to lunig disease, workers exposed to butter flavoring vapors m y  develop problem 
with their eyes and skin. Eye irritation is common, and occ.rtsisndy workers report chemical 
bums of the eyes requiring medical treatment, SimilarIyf exposed workers may report skin 
irritation, and one worker in another plant developed a disabling skin allergy to butter flavorings, 

Microwave Popcurn Production at Nebraska Popcorn 

NIOSH learned about the microwave popcorn production operations at Nebraska Popcorn by 
visiting the plant nnd through a series of telephone conversations and reviews of documears 
provided by the company. Packagiag of microwave popcorn occurs in a small area 
(approximately 35 by 35 feet) of a building that aim houses offices, non-microwave popcorn 
packaging, and a warehms. The microwave packaging area is partially walled off h r n  an 
adjacent non-microwave popcorn packaging area and the warehouse. The oflices are located at 
one end of the building and are completely walled off from the production areas* Bulk packaging 
of corn and other products (6.g. beans) occurs in diRerent buildings at the plant. 

The i;urnp*ny produces several varieties sf microwave popcorn by combining different butter and 
cheese flavorings with other ingredients such as yeast, monosodium glutmate (MSG), disdium 
5'-dbnuckotide (ribotide), sugar, caramel, capsicum, jalapeno, bay oil (an extract of the leaves 
of Pimenta racetnosa), dt, ZUid annatto co:slorhg in heated soy- oil. This company does not 
produce an extra butier, or "theater-style", variety of microwave ppcorn. The mixing of these 
ingredients occurs in n small (approximately 8 by 1 5 feet) mixing room within the microwave 
packaging area, This room has two doors that are usually kept clused. Soybean oil is poured into 
mixing tanks from storage tanks tibove this room, Salt is poured liom 50-lb bags directly into the 
mixing tanks. h o t m t s  of flavorings that can be measured with a nteasun'ng cup are mewred in 
the mixing room and poured into the mixing t&. Larger amounts of  flavorings are weighed in 
the warehoux and then brought to the mixing room and poured into the mixing tanks. One 
worker (oil mixerfsupewisor) spends approximately 1.25 hours per day performing these tasks. 
Another worker pehrms mixing operations when needed, During the past year, the mixer him 
warn a half-face mask respirator with organic vapor cartridges and dust pre-filters during oil 
rnixing activities. The mixing tanlcs are not covered with lids. The entire mixing room is heated 
to maintain the oil mixture at a desired temperature of 1 10- 1 15 degrees Fahrenheit. The roam 
temperature was 108 degrees Fahrenheit during NIOSH's visit. A small exhaust fm (installed in 
the month prior to NIOSH's visit) in the mixing room was exhausted to another area ofthe 
building *.4a a flexihlc duct. An opening hail not yet k e n  made in the side of the building to 
fwilitate venxing ofthe duct outdoors. 

The hated mixture of oil and flavorings is pumped via pipes to a machine in the packaging area 
where it is combined with popcorn in microwave bags. As many as six workers, including the oil 
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mixex, work in the microwave packaging area at any given t h e .  Some of these workm dm 
work in nnn-mic~o\vavf: popcorn packdging and in bulk packaging as neexled. During the NlQSH 
visit, bath heating and cooling units were being utilized to circulate, conrli~on, and filter (with. a 
furnace-type fiberglass mesh filter) Ithe air itr the microwave packagiag area. There was no 
general dilution ventilatian with outside make-up air. Oil that splashed orrto the heated bag 
crimpers on tfrc packaging machinr: caused smoke. 

Medical Evaluation Findings 

*Twelve workem participated in voluntary iutemiews and lung function testing with spirometry, 
Eight (including one foxmer worker) worked mostly or ofkn in microwave production. The 
duration of employment far %hest eight workers ranged from 1.5 to 10 years (median 3.75 years). 
Three were current full time ofice workers and one was a current hll time worker in bulk 
packaging. Spirumetry results were mailed to workers in March 2002. 

Spiromatrv results: Eleven workers had normal results, One worker in microwave papcorn 
productio~~ had moderate restriction and was r ~ f m e d  to their personal physician for further 
evaluation. 

Renorted~rnaloms and heallh events: Among current workers in microwave popcorn 
production, almost dl reported nasal irritation during work afld several also reported eye 
irritation* Three current microwave production workers reported the onset of a regular cough 
m#or mild shortness of breath with exertion since they stated work in %his area. Many workers 
repasted being bothered by the smell of the bay oil used in the "seasoned cheese" recipe, Two 
nlicrawave production workers =ported headaches, and two others reported abdominal pain and 
ather gaslrointestinal upst  when the sesonpd cheese recipe was being used in production. None 
af these symptoms were reported by ailice workt;~~. Bevm ofthe twelve workm interviewed 
reportal never having smoked and one reportd being a fomer smoker. Two workers were 
cuneelned because they were aware of the occwnce of miscartiages in three different workers 
in nticrowave production (two of whoan no longer work at the plant) in recent yews. 

NiOSH conducted air sampling on February 13 and 14,2002. Almost all samples were collected 
for the duration of the work shlft. Area s~nlpies were obtained at least once at every workstation, 
and on both days at least one worker of each job title wore a personal sampler. Area sampling 
baskets c;on&ined sampling media far the following chemicals that are k n o w  to be present in 
many butter flavorings: diacctyl, acetoin, acetic acid, butyric acid, and acetaJdehyde.," 

Additionally, volatile organic compounds (VOCs) and dust concenQations were measured. 
Personal mnpfes were malytcd fbr diaeetyl md acetoin, The results of these measurements ase: 
fisted ia Tables 1 and 2. 
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ppm - pans per million parts air 
m&- milligrams pet cubic meter of a t  
~ f i -  not dctedabie; m-wl~ WQC below the following h i t s  of d a d o n :  0.01 pprn (diacctyl and 

acetoin), 0.22 m g h 3  (tatal VOCs), 0.06 ppm ( W c  acid), 0.l6 ppm (butyic acid), 0.02 ppm 
(acetaldehyde), 0.01 m$m3 (rtyrimbk and total dm). 

*Analysis excluded the cnntribution ef di~cty l  and acctuin 
*%at in npcxatiurr during sampiing (adjamit to microwave phcktiging) 
***The limit of dctec,%ion for this 43-minute seunple was 0.08 pprn - - approximate concmWtion; ehcmical was detectd but below minimum qucmtifiable cancatmttian 
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Acetic and bu@c acids were not detected in any of the samples. The levels of acetaldehyde 
detected were far below the the Qccupaticmal Safety and H d t h  Adminimtion (OSHA) 
permissible exposure limit (PEL) of 200 ppm as a timc weighted average and the Amekan 
Coxrfercnee of Govementdl industrial Hygienists (AGGMI) ceiling threshold limit value of 25 
ppm. Exposure limits for diwetytyl and acetoin have not been established by NIOSH, OSHA, or 
ACGXH. Compared to diacetyl and acetoin fevels measured by NXQSH in a microwave popcorn 
plant where wany workcrs developed lung disease, the: levels of thest chadcals at 'Nebraska 
Papcorn w m  substantially lower. The levels of diacetyl at the other pkmt ranged from 2.3 to 98 
ppm far mixers and 0.3 to 6.8 ppm for machine operators and packaging workers. Aeetoin levels 
at the other plant ranged fram 0.08 to 12.2 ppm for mixers and up to 1 .S ppm for machine 
operators and packaging workers= Dust levels at Nebraska Popcorn were below the OSHA PEL 
for pnrticulate not otherwise regulated of 15 m#m3 far total dust and 5 mglnt3 for respirable dust. 

Smoke tubes were used to study air currents at thc doors of the mixing room. When the rube was 
placed at the bottom af the door, air was seen flowing under the door into the mi* roam, but 
when placed along the tap of the door, the air was flowing fkom the mixing rwm into the 
packaging room. This i~&xztes that the small exhaust fan in the mixing mom was not 
~nain~ning tirc room under negative pressure with respect to the packaging raom a d  riot 
preventing release of vapors into it. 

During the MOSH visit, two workers were observed mixing flavoring ingedients, Weaxixig of 
respirators during this was not consistent. Either no sespiratoy, a disposable dust respirator, 
or a half-face respiratar with organic vapor cartridges and &st pre-filters was worn, On one 
day, rht: pre-filters were not on the wtridges. Only one half-face respirator was available, so 
both workers shared it. The resphtor was found to be very dirty inside md out, and the rubber 
inhslation and exhalation valves were deteriorating (one exhalation valve was stuck in an open 
position.) The workers had not been fit tested luxd did not perform uver seal tests whm they 
domed the rcspirstor. They were not aware when the oqpnk vapor cartridges were last 
replaced. 

Discussion and Con~lusions 

Spimmetry testing of Nebraska Popcorn workers perfunned by NlOSH in February 2002 did not 
r e v 4  evidence of fixed airways ubstmctiun, the abnormality that has been associated with 
airborne exposure to butter flavorings in other microwave popcorn plants. Air concentrations of 
butter flavoring chemicals at Nebraska Popcorn were lower than they were at a plant where many 
workers were found to have flavoring-related lung disease. 'While these are encouragkg 
findings2 they should not be interpreted as confirming that there is little or no flavoring-rciattd 
risk to workers at your plant. While our spirometxy tests show lung function to be in the normal 
range in 1 I of 12 workers, we ciu not know if the lung function in some of these workers has 
decreased significantly fram higher levels of lung function they may have had in the past, Some 
workers have been affected after many years of work in this industty, T11e fact that same workers 
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me currently experiencing respiratory symptoms may mean that their lung het ion could became 
abnormal in thc: future. In dditim, individwl persona1 susceptibility is a factor in determining 
whether someone will be affected as a r d t  of a particuf;~ expsure. The workforce involved in 
microwave popcorn production at Nebraska Popcorn is small and may nut c m a y  include 
individuals who are predisposed to develop Rawring-related lung problems. Fuhm new 
employees could be at risk. 

NlOSW measured Ulr: air levels of diacetyl and acctoin, two common invedients in butter 
flavoring, as indicators of exposure to butter Bavoring vapors. Ongoing mimid experiments at 
NTOSH indicate that diacetyi is one of the chemicals in butter flavoring that can lead to a i w y  
injury. Compared to the levels of diacetyl and acetuin seen in a plant where m y  workers had 
abnumal breathing tests, the levels at Nebraska Popcorn were lower. One of the possible factors 
responsible for this difference is the composition of the flavorings in use at the two plants, If 
Nebraska Popcorn uses different butter flavorings in the Future, the risk to workers for lung 
disease could kzcrease if these flavorings release more compounds inti, ihe air upon hating than 
the ones used during the NIOSW visit. 

There are other ikctors that probably cot~tribute to the lower levels of flavoring-related chemicals 
in the air at Nebraska Popcorn. The number of tanks contaking heated oil and flavorings was far 
greater at the other plant, and the mixer at tjle other plant spent much more time in the mixing 
room preparing heated oil and flavorkg mixtures t h  the mixer at Nebrsrska Popcorn currently 
does. Exposures at Nebraska Popcorn could increase signifimtly if production i s  increased and 
larger amounts of heated oil and flavorings are required. The doom of the mixing room at 
Nebraska Popcorn are kept closed to minimize heat ~oss from that room and prevent the oil 
mixture from cooling ofr, campared to ihe mixing room at the other plant where the doers were 
often kept open (the timh, not the room, are heated) allowing air containing flavoring-related 
chemicals to escape into the ad~aecnt packaging area. Finally, the temperatwe of the oil and 
flavoring mixture is 10-1 5 degrees lower at: Nebraska p n p m  than at the other plant. It is likely 
that this luwer temperature leads to less evaporation of flavorkg chemicals into the air 

Mmy workers in the microwave popcorn production area at Nebraska Popcorn reported work- 
related symptoms that illdieate physical irritation and discomfort due to some of their exposures. 
It is probable that the eye and n a d  symptoms are accounted for by flavoring vapors and salt dust 
in the air. Headaches reported in association with the seasoned cheese recipe could be due ~x, 

MSG, or may just be; a consequence of the smell of the bay oil used i i ~  the recipe, Similarly, the 
gatruintestin& upset reported in association with this recipe is likely due to the smell ofthe bay 
oil, With regard to miscarriages in microwave popcorn production workers, it is nearly 
impossibls: in a small worldmw to establish if a workplace exposure is leading to pregnancy loss. 
In general, 10-20 % of known pregnancies end in miscarriage. We could not f h d  consistent 
evidence in the scientific literature for reproductive hazards among the folilowing chemicals: 
MSG, disodiurn 5'-ribonuclcatide (ribotide), eugenol and myrcene (two of the predominant 
chemicals in bay oil). 
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' i l ~  half-face mask respirator that was used by mixers during the NIOSH visit was poorly 
maintained and probabiy is not pmviding adequate protection from butter flavoring exposures, 
RecommendaGons addressing proper respirator use and other mechanisms to decrease exposure 
in microwave p p o m  production are presented below. 

Rtlcornrnendatiunv fur the Protection of Workers in Microwave Pupcorn Pruduction 

I .  Eliminate the splashing and burning of oil an the packaging machine heated crimpers 
since over-heated oils cm produce lung health hazards. 

Consult with a ventilation engineer regarding additional ventilation for the microwave 
popcorn packaging m a  and mixing room. Provide general dilution ventilation to the 
packaging area to decrease exposure to airborne flavoring-related chemicals that arc: 
likely responsible for mmy of the symptoms reported by the workers, Instail lids on m y  
tanks used far heated oil and flavorings in the mixing morn and implement local exhaust 
ventilation of these tanks. Continue the we of an exhaust Em in the mixing mom to 
eontrol fugitive vapors from the tanks. Extend all exhaust ducts to the outside of the 
building. Tf you decide ta replace the existing tanks and install heated ones, maintain the 
ternperamre of the oil and flavorings mixture as low as .the production process will allow. 
Also make sure to continue to keep the mixing room doors c l o d  to minimize the escape 
of' vapors from the heated oil and flavorings mixture illto the microwave popcorn 
packaging area, 

3, Keep all containers of flavorings tightly sealed when not in use. When preparing Ihe oil 
mixture, weigh or measure all flavorings h the mixing room, or in m arm away firam 
other workers. 

4. Decrease the amount of airborne salt dust generated when adding salt to the oil mixture 
because airborne salt dust  an be irritating to the eyes, nose, and airways. 

5.  htitute nmndatory respirator use and skin and eye protection for anyone working in the 
mixing room, and anyone measuring out quantities of flavoring in or outside of the 
mixing room. Set up a witten respiratory protection program that meets the requiremen& 
of the OSI-IA respiratory protection standard (29 CFR 1910.134). Workers need to have a 
medical evaluation for respirator use, fit testing for tight fitting respirators, and training 
on proper respiritor use and maintenance and on the nature offhe health hazard, The 
minimum protective respirator we r w o m e n d  is a NIOSW-certified half-fare mask, 
negative pressure respirator with organic vapor cartridges and particulate filters. A full 
facepiax respirator will providc respiratory and eye protection. Otherwise use dght 
fitting goggles for eye protection. 
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6, Institute medical monitoring with yearly qirometry fbr all workers in oil mixing, in 
mkrawave packaging, and in the adjacent non-microwave packaging area, to see if 
wurkcrs' lung hc t ion  is remaining skablc over time. New workers should have a 
baseline test before starting work. It is important to choosc a health care provider that can 
assure high quality spirornetry testing in order to compare test results over time. The 
provider should pruvide documentation that their spirornetry technician has attended a 
NIOSI I certified spirometry course, and that routine calibrations of their spkometer are 
performed as mcommended by the American Thoracic Society. If you are unable to 
locate a provider new your company that cm provide such documentation, NIOSW c m  
provide guidance to a provider that you select. 

Please feel free to caiI(304-285-5932) with any questions &at you have. 

Sincerely, I 

Richard Kanwd, MU, W H  
Respiratory D i m e  Hazard Evaluation and 

Technical Assistance Progxam 
Field Studies Branch 
Division of Rcspixatory Disease Studies 

cc: 
Ri~k H d e  (HETAB) 


	disclaimer: This Health Hazard Evaluation (HHE) report and any recommendations made herein are for the specific facility evaluated and may not be universally applicable.  Any recommendations made are not to be considered as final statements of NIOSH policy or of any agency or individual involved.  Additional HHE reports are available at 
	hhelink: http://www.cdc.gov/niosh/hhe/reports


