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JUMMARY

Ony 15, 1986, the Nationdl | ndtitutee for Oooupetiondl Safety and Heelth (NIOSH) receivied arequest to evauate oooupetiondl
expoarestorav egg produdsa the Eshanville Foods Inc. plantin Eshaville lova Workersat another egg procesaing fedlity hed
previaudy been documented to have lge-mediated oooupetiondl eshmafrom arbome egg pratan exqpoaure. Theiniant of this
evdugionwasto redicatetheaignd findings and dedeminetherisk for Ige-mediated oooupetiond ashmaamong employess o the
EghavilleFoodsplart. Aninitid stevigt and walk-through survey were conducted by NIOSH personnd on Sgptamber 12, 1986.
A combined medicd and indudrid hygenesurnvey wesundatsken during March 30-Aprnil 2, 1987.

Employess expoaresto dilaideionsand add gessswearebdow gopliceledandards Ambient ar conoantraionsof dlarideions
werelessthen 0013 milligrams par abic meter (mgiy). Ambdient ar concantrations of hydrochloric adid (HCL) werelessthen 006
mgi?. Ambient ar conoartrations of aufuric add (H,S0,) werenon-detecteble. Thareareno gpplicebleexpoaure
recommeancaionsar dandards gpadificaly for anbient ar tatd proten conoantration. Ambaient ar conoantrationsfor tatd pratan
weaelessthan 1.2 mg/in?. Ambient ar concantrations of ovaloumin, ovomuoaid, and lysozymewerelessthen 360 ug/in, 243 ugfin?,
and 40 ug/n?, respedtively. Over thecourseof awork shift, jprotein conoantration inthe sanitizer water from theegg waehers
increesed from 027 mgfiml to 56 mgfim.

Tenemployesswearedaamined to havel ge-mediated cooupationd asthmafraom egg protain exposLre, besad upon questionaire
reponses competilewith cooupetiond asthme, aphysdansdinicd hitory and examingtion suggestive of cooupetiond aghme, and
immundogcevidenced dlegy to ey pratans (onear more positive skinanidk testsar rediodllergosorbant tets (RASTS) toeg
pratans). Threedf the10

dso hed pesk exairatary flow rate (PFEFR) messremants auggestive of bronchid lahility. Theedimeted prevdenceby job
dasgfication of IgE-mediated oooupetiond aghmafrom egg expoauresat thisplant ranged from 8% among egg breskars 10 33%
anogcadas

Onthebedsaf thesedata, NIOSH investigatars hevee determined thet ahedlth hezard exided among erdloyessof theEshanville
Foods Inc, pant in Eshanville lowa, fram oooupetiond expoareto arbomeegg protein. Recommenctionsto reduce expoaLresto
egg pratan, and for soreening of a-risk workers aremedein Sedion X of thisrepart.
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INTRODUCTION

Onduly 15, 1986, NIOSH recaived areguest from the presdent of Songtegard Foods Inc, toevdugte
oooupetiondl expoaLresto raw egg produdsat Edhaville Foods Inc, Eshaville lowva: Aninitid stevist and
wak-through survey were.conducted by NIOSH parsonnd on Sgatember 12, 1986. A combained medicd and
induetrid hygieneunvey wasundarteken during March 30- Apil 2,1987. Each partidpert inthemedicd sudy
wasndtified of theresLitsof hisar her medicd examingtiansan Uy 27,1987, Anintaim repat ummaizing the
reaitsof themedicd Survey wasddributed in October 1987.

BACKGROUND

IN1986, NIOSH rdessed areport of ahedlth hezard evaugtion among workersat Souxpreme Egg Produds
Inc, inSoux Canter, lowa® Thisplant prooessssup to amillion and ahalf raw eggsesch day, into powdered
whdeegg, powdared egg yak, and liquid eggwhite. Warkersat Souxprame Egg Produdswerecomplaining
o "adhmadike' symptoms indudingwheezing, shortnessof breeth, and chet tightness which they bdieved were
work-rdated. NIOH investigaarsdetlerminad thet fiveworkersat Souxpreme Egg Produdshed devel aped
|gE-mediated cooupationd eshmafrom expoaureto egg pratein. Thisdiseese previoudy hed nat ben
desribadin theegg processing indudry. Reuitsof the sudy werereported in the Marbidity and Martdlity
Weelly Repart, rgrinted inthe Joumdl of the Amarican Medicl Assodation, and pubished inthe Amatican
Joumd of Industrid Medidneand the Joumel of Allegy and Qlinical Imnundagy. 2

On iy 15,1986, rqresentaives of NIOSH and the United Egg Producars Assodation met in Gindnnati, Ohio,
todsoussthefindings of the hezard evaugtion condudted a Souxpreme Egg Produdts Itwesagresd thet the
reitsof the Souxprame Eog Produdshezard evdl ugtion should bergplicated, to detamineif the ooourrence of
fivecases of IgE-mediated cooupetiond esthmarfram egg pratain expoaresa thisplant wesanisdlaed inadar,
ar if Ige-madiated cooupetiond eshmato egpsispresat amongwarkersinather fadliies Thepresdant of
Sondegard Foods Inc,, atended thismeating, and requested an evaugtion of workarsa Edhaville Foods Inc,
inEghaville lova Bath Edhaville Foods Inc, and Souxprame Egg Produds Inc, aresubsdiaies of
Sondegard Foods Inc. Warkersat the Esharville Foods plant bresk and separateraw eggs but donat ary
egs Thus risksfor devedoping cooupationdl athmaamong warkersexposed anly toraw, liquid egg produds
and nat to dried egg produdts could beexamined a thisplant.

PROCESSDESCRIPTION

Edhaville Foods Inc, hesbeenin gpardion & itspresant Stesnce 1976. Oparaionsat theplant aretypicaly
srudured around

twowark dhifts from 600 AM. to 230 PM., and from 230 PM. to 11:00 PM. Inaccordencewith U.S
Depatmat of Agiadture (USDA) regulaions theprocessrunsfar 5 hours dter whichthemedhinesare
deaned for anhour. Thus duingaworkday, thelinesrunfrom6 AM. 10 11 AM., 12 noonto5PM., ad 6
PM.t011 PM. They aedeaned from 11 A.M. t0 12 noon, from5PM.to6 PM., ad & theend of the
workday. Appraximetdy 150 employesstypicaly work & theplant. Sxingispesk empoymant time andthe
work forcemay incresseto goproximetdy 200warkers



Sami-traler ipmentsof eggson pellesare dif-oeded inthe"recaving* areausing apropenepoweared farklift.
Each pdllet hdds 36 catonsof 0eggs Fromtherenaving ares, eggs aretrangparted viafarklift to the " trande”
aeq tobewadhad and smitized. Thereare 12 eggweshing mechines Egg catonsareplaced ontheloeding
dhutesdf thewashing mechines and arethen pidked up by sudion cupsand trandfared (or loeded) onto
conveyarsthet feed themedhines Braken eggsareevidant around thewashing mechinesand adjecant aress

Egostravd on conveyastivough thewadhing tund of eech eggwedhe. Withintrewedhas they aegoray
weshad with addergant saluion of "Best Eggs Hus', whichisadhlanineted egg weehing detergent whose adtive
ingredetsaresodum meaglicateand socdum ddioasocyaurde Theweashweter isfiltered and rearoulated
continuelly & gopraximatdy 100 degress Fehrenhat during aShour oyde: Aerosdlization of theredraulaed
washwaeter wasevidant duning thewdk-through survey. After pessing through adeenwee rinsg, theeggsare
Jrayed with adiarineted snitizer, whoseadiveingrediant issodium hypodhlaite. Theeggsthen pessove the
canding teble wherethey areexamined by a"cande™. Eggsthet aredill dirty, aracked or broken, areremoved
fromtheconveyar. Othawise, they pesstihrough awindow inawl, into thelbregking room.

Appraximatdy 20to 0 employesswak inthetrander area. Thereisnoratation of employessinthetrander
room. A worker ethe trays (loeds) or candesthroughout thewarkdhift.

Thewashed and canded eggsenter the lresking room on the same continuous conveyarsthet trangoorted them
through thewashing mechines They fdl ontothe continuousdhainsof thebregking mechines Theeggsae
gripped mechenicaly, the shellshroken and separated, and the contents drapped into seperdting aups: Theyalks
aetrgoped intheayps and thewhiteflowsthrough. Astheaps pesshby the bresking mechine opadar, the
gpardor mugt mekeadedgon onthethoroughness of eech bresk. [If the sgparation of yadk and whiteisdean,
the oparator lesthe aup pesshy, and the resulting product dreams arethe sperated egg ydksand egg whites I
the ssparationisnat goad, ar theyak ishroken, the operator tipsthe cup, which ssndsthewhde egg product
into anather adlledion systeam. Anar vave located under the aup, blowsar acossthelbraken eggswhiledill in
theaups toward thenose of the gpardar. Thegpardar, thus

canboth sseand sl any ratten e, If aratten egg hes gatten through theweehing and candling process the
oparator will gopthebresking medhineand removeit. Thareare 12 bresking medhines with goproximetdy 24
wokeastendingthem

Sanesded pipescary theegg produdsfram the adlledtion sydems of the bresking mechinesto slos
Degpanding ontheprodud;, additivessuch as At, Sugar, and atricadd, may beblended into theliqud egg. About
20t0 250 df theproduct ispesteLnzed, and pedked in the packeging room. Theredt isshipped, unpedieLrized,
toather plants Theegg whitesare shipped to Songtegard Foods plant in Howard Leke Minnesoia: Theydks
andwhoeeggsareshipped to Souxprame Egg Produds

Thehbresking and peckaging roomsare under positive pressure vertilation, per USDA requiremants
Inedible breskageistrangported to the hdlhouse, where broken ddisare ssparaied from theegg liquid. The

liqudissat toapet food menufedure: Thedhdlsarelceded into adump trudk, and the shdllhouse gpearatar
trangpartsthem to afidd, wharethey areoreed aut to beused aslime



A deanip cew manudly deenstheegg wesharsand thebresking mechines Workersonthedeanrup aew
mey haveather duiesduring theregular wark shift. Themedhinesaredeenad withweter and siizedwitha
dlairerine Lagetankslocaed inthelresking room areused todeen sl pats "Smbd”, whoseadtive
ingredientsare sodium hydraxideand scdum ddiaro-striazing, isusad asthedeaning egat.

Thedanesded pipesaredeaned altometicaly by acomputaizad "Cleartinidlace” sydem, usngacasic
weeh ("Bril-Tek', whoseadiveingredient issodium hydraxios), and anadd snitizing ringe ("Savec ', whose
adiveingredatisphogohaicadd). A foamdeang, "AvidL", whoseadiveingredesare potassum
hydraxideand patassum hypodiante, isused ondl mechines

Nether preamdoymant nor paiodic medicd examireionsarepafomed. A locd hoaitd isused for
emagaxy stugios Nomedicd reoordsaremantainad onSte. Heating pratedion isrequired in some aress
(eg, thebregking room). No audomelry programisprovioed.

METHODS
A.  ENVIRONMENTAL

OnMarch 31 and Apil 1, 1987, ar sampling was conducted in thewarehouss, theflat weshing aregy the
trandfer room, thebresking room, and theshdllhouse: The sampling fooused on thethree most gopearant
apatsintheworkplacetha could causeimitant regairaiory symptoms ar cocupetiond esthma, nady,
dhlaideionsand add geses (HA and H,S0,) from the sanitizer solutions and egg dugt from theproduct
theplant produces

Chaideion Twoaeasampesweareadlededinthetrande areg, usng midge impingarscontaning 20
m of NaHCO,. Oneareasampewassmilaly adledted inthe Bregking Room. Thesamplesweae
andyzed fdloning NIOSH Method 7008, using aDIONEX 20101 ion dhrometogrgph.®

Addgesss Twoaeasampeswaeadledad inthetrander areg, using slicagd sdlid sorbant tubes ad
andyzed for acid geses(HA and H,S0,,) fallowing NIOSH Method 79082 using aDIONEX 2010 ion
drameoggoh

Tatd pratan Rersord (bresthing zone) and areaar samdesweare adllected on 37 millimeter gassfiber
filters and andlyzed for totd pratein by the MicoKjddhd method” Sx ssrdleswarecdllededinthe
trander areg, threeeech fram trayers (lceders) and candlas

Four ssmpleswere adllected in the bregking room from bregking mechine oparatiars Onesampleeach
was dotaned fram theflat weeher operdar, and theshdll houseoparatar. Oneareasamplefar tota
pratlanwes cdleted inthe egg warehouse

Buk sardesdf deenand of dirty sanitizer water were dataned from thetrander areg, and andlyzed far
told pratein



Aaddlagas RFesond and aeaar ssmpleswere adlledied on Telonfiltars totd aerosol conoantration
ogemined gavimetrically, and andlyzed for agraellergen conoantration (ovalbumin, ovomuocoid, and
lysozyme) by RAST intikiion®

MEDICAL/ERDEMIOLOGIC

Themedicd survey proosduresweresimilar to those used previoudy a Souxpreme Egg Produdts Inct
Weadmindered aquesiordreto evay avaladeardoyesd thepat, toidentify workeswith
s/mptomsuggestiveof cooupetiond aghma: Theseweare asdamongrated previoldy, gpisodic
wheezing, Sortnessof bregth, and/or chet tightness, ooouming fdllowing Speaffic adiviies or expoauresa
wark, and oocurming lessfrecuently or nat & dl on daysawvay framwaork and onvecations Weinvited to
patiapetein fdloa~up examingtions dl regpondaniswho reparted wheezing, andlor hortness of bregth
and dhedt tightness tempardly rdated towark; and an gaproximetdy equel number of respondentswith
nored thesednet symptoms: [Nate: Thisaitaionfarindusoninthefdlow-up examingions dffes
fromthe aitaion edablished for the hezard evduetion a the Bdlas Food Produdts plart, HETA 86461
At BdlasFoods symptométic regpondentswareinvited to partidpetein thefdloa-up examingions
regardessof thereported tampord rdaionshiptowark of thar symptoms] Inthefdlon-up arvey.

(D A phyddandataned amedicd higory and examined esch paridpant. Sheweshlinded tothe
quedionnarereponsssand thereslitsof dl ather examingtionss: Sherendered an opinion, besed
upon her dinicd examingion, whether theexamineehed asthmg, and if 0, whether theathmawes
oooupetiondl or non-oooupetiondl. She diagnosed oooupetiondl asthmaif her dinical higtory dliaited
s/mptomsasautiined above  She diagnosed non-oooupaiond eshmaiif therewasaprior
physdansdagnossd aghme, preosding erdoymat; or if tharewasahidory suggestiveof
aghma and thesymptomswearenat tempardly rdated towark. Shediagnosed imitant resairatory
s/mptonsif animitant eqposrewesesslly identified by thesugedt, symplomswearepresant onlinvtid
eqoaure symplomsganadly begenimmediady with exposure, andintensty of symptoms
gpeared by hidary to cardatewith concentration of exposure: Shenated inher dinical evaugtion
repart, thet meny of theindividuels conddeared possibly to have oooupetiondl agthme, might be
Ogterminad to havee non-oooupetiondl ahmawar initant symptoms dgpending ontheresLits of the
pumonary fundion asssssmantsand theimmundagic tesing; and conversgly thet meny of the
indviduelscongdered possibly to have nonroooupetiond adhmaar initant symptoms might be
cetamined to have cooupetiond adhma, depending antheresLitsof pulmonary and immundogic
testing

(@ Soromery waspafomed toward theend of thework shift usng an Ohio Medicd Modd 822 dry
rdling seded garomeer attached to aSairatech 220B dedicated computer. If therewasevidence
o any aonomlity on aromeric examingtion, the partiaipent wes requested to retum thefalloning
moming, preghift, for anather puimonary fundion ddermingtion. Werenuired ssevidence of
pumonary fundion tes aononmdlity, aforced eqairatary vdumein onessoond (FEV]) lessthen 80
percant of predicted, aforoad vitd cgpedity (FVC) lessthen 80 peroant of predicted, or an
FEV1/FVCrdiolesthan0.7°
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PEFRsweremessred saidly, usng Wiight'sportable mini-pesk flow metas evary threehours
whileawekefor onewesk. Threeexdrdaionswererenorded eechtime, and themaximum of the
threewas aoogpted asthe FEFR delermingtion. Any wheezing, shortnessof breath, or chest
tightnessexpaiencad concurrently with eech PEFR detlamingion was <o reporterd

Wedagnossd apatidpert to have"symptometic brondid lahlity” if thedifferencebaweanthe
minimum and themaximum PEFR on & leest aneday exaesded 20 paroart of theday/'smaxinum
PEFR,*° and helshe repoarted wheezing, shortness of bresth, or chest tightness at thetime the PEFR
reeched thedlly minmum

Skinrick tessweareadminigered and saum oadific IgE levdswere mesared by the RAST
mahodtoapend of egg dlegans induding commerdd eggwhite, yak, andwhdeegg resgants
(prick tests Hdllige-Star (HS), Soakane WA), extradts prepered from factory powdered eng
white, yak, andwhdeegg (prick tedsand RASTS), and theegg fradtions conelbumin, ovelbumin,
lysozyme, and ovomucaid (prick tetsand RASTs SgmaCo, S. Louis MO). A skinqprick tet
wascorgdared podtiveif thewhed dameter messred & leedt threemillimetersgredter thenthe
sineconird, and thehidamine contrd waspostive. RAST resitswereexpressed as counts per
minuteof 1254 abded anti-1gE bound to dlergantooeted discs and weareconddered positiveif the
tests syrabinding was more then three anderd deviaions above the mean of non-exposd
leboratary conirds: Tatd saum IgE levdsweare messured by radiammuncesssy. Thename
rangewas|OH25 Inemationd Units(1U) par milliliter, whareonelU equals2.3ng,

Sinurick tedswereadminidared to apand of commonarbomedlergans induding bluegass
regweed, imathy, cat hair, housedu, dtemaria, homodendrum, and housedugt mites
(Hdliger-Sar). Neggtiveand postive contrd skin testsinduded phogohete buffered dineand
higaming regpedtivdy. dinicd aopy wasdeermined by apostiveregponsetotwo or mare
commondlagas

From our priar expaience* wedeve oped survey-besad diagnodtic aritariafor prabeleand
possble cooupetiond agthma, possble nonrocoupetiond agthma, and possibleimitent resaretory
g/mploms Theseaesummatized in Teble6 and desribed asfdlons

Praoebleegg adhme’: Wedassified apatiapent sshaeving proeble"egg e’ if (8) heldhehed
gymptoms as desribed ebove, uggedtive of coaupetiondl asthma, (b) thesarid peek flow rete
messramatsdamondrated symptométic bronchid lahllity on et lesst oneday, and (C) therewes
evidencedf Igemedided dlagy toegg praan, i.e, therewesat leest onepositiveprick tes or
RAST toanegg pradn. Thisddinition patentially misdassfiesindvidudswith "eggraghmd’, who
auing thecourseof theanewesk SUnvey, were nat exposad to the stugtion(9) which typicaly
predpitated thar ethma It dso patentidly misdassfiesindvidleswith ssvereand urremitting
brondhoocondridion, whosearwaysdid nat auffidently diateover thecourseof thesurvey, to
damordratea20%olahility onany aneday. Wethadforedassfied sshaving “praboedle



VI.

eggradhmd!’, partidpentswho hed competible symptoms and evidence o dlergy toegg pratain
(aitaia(@) and (¢) above), who hed ahigtary of physdandiagnosed ashma, ar whoweretsking
madcaionsfor treemat of adhmad thetimeof our Sunvey.

(@ Posbe"gpathmd’: Wedasdfied apatidpant esheving possble"egg s if he'ehed
s/mptomsLggestived cooupaiond eshmaand evidence of Ige-mediated dlergy toegg pratein,
but sid pesk flow detemingionsdid nat yidd evidence of symptoretic brondhid lablity over the
couredf our 1wesk survey. Theabsenced adenuiste PEFR detafor andyssfrom apartiipent
wastreded asequivdent to adequate but necetive deta

@ Possblenonrocoupetiond adthma Wedassfied apatidpant eshaving posstble nonroooupetione
aghmaif he'dhehed symptoms sLuggedtive of esthmig, goperently unrdated towark; he'hehed
g/mptametic brondhid Iehility on said PEFR deemingtion; but he'dhehed no positive prick tessor
RASTstoeyg protans

(4 Possbeinitat regaratory symptoms Wedassfied apatiapant ashaving possbleinitant
rexaratory symptomsif helshe hed gpisodic wheezing, andlor hortness of breeth and chedt tightness
goparatly urdaed towark; heldredid nat have symptometic bronchid lahility onsarid FEFR
ceamingion ar gave usinaffident daato andyze and helhehed no postiveskin prick tet o
RAST toegg pratens

EVALUATION CRITERIA

Asaguidetotheevauetion of the hezards posed by workplaoe exposures NIOSH fidd &t engloy
eviromand evdugion aitaiafor essessmat of anumber of demicd and physcd egants Theeaitaiaae
intended to suggest levdsaf exposLreto which mogt workersmay beexposed up to 10 hoursper day, 40 hours
per week far awarking lifetimewithout exparienang adverehedth dfeds Itis however, impoartart to natethet
nat dl workerswill be pratected from advierse hedith effedtsif thar eqposresare maintained bdow theselevds
A srdl paraantage may expaiance adverse hedth dfedsbecause of indvidud susoeatibility, apreedding
medica condition, andlar ahyparsangtivity (dlergy). Inaddition, some hezardous Sbdances may atin
combingionwith ather warkplaoe expoaures thegengrd evironmant, or with medicationsar parsond heitsof
the

worker to proouce hedth dfedsevenif the cooupetiond exposresarecontrdled & thelevd st by theevdugion
aitaion. Thesecombinad effedtsare often not consdarad intheevdugtion aiteia. Also, somesudancesae
absorbad by direct contact with the skin and mucous membranes and thus patentidly inoreesethe overdl
expoare Hndly, evduiion aitaiamey dhangeover theyearsasnew informetion onthetaxic effedsof an
aoat beoomeavaldde

Theprimary sourossof evironmantd evduetion aitaiafor thewoarkplaceae 1) NIOSH Reoommended
BExpoareLimits(RELS, 2) the Amaican Canfarence of Govemmenid Indutrid Hygienigs (ACGIH)
Threshdd Limit Vaues(TLVS,2 and 3) theU.S Departmeant of Labor, Oooupationd Sofety and Heelth
Adminigraion (OSHA) Pamissble Expoaure Limits (PEL9.2 Often, theNIOSH RELsand ACGIH TLVs
aelowe then thecoregponding OSHA PELs BathNIOSH RELsand ACGIH TLVsuaely arebessd on



morerecat infomation then arethe OSHA PELs The OSHA PELsdso may berequired totakeinto acoount
thefeadhlity of contrdling exposuresin vaiousindLaneswharethe agarnisare used the NIOSH RELS by
conrad, arebesed primatily on concamsrdating to the prevention of cooupationd diseese Inevduding the
expoaurelevdsand therecommendationsfar reduiaing theselevd sfound inthisrepart, it should be nated thet
indudry islegglly required to meat anly thoselevdlsspedified by an OSHA dandard.

A timewaghted average (TWA) expoarerdasto theavaagearbome conoaraion of asbdanceduinga
nomd 8- to 10-hour workday. Some substances have recommended shart-term exposurelimits (STELS) o
aaling vdueswhich areintended to . yodamant the TWA whearethere arerenognized taxic efedsfrom high
shot-tem exposres

A. CHLORIDEIONS

Thareareno goplicableexposredandadsfor dlaideions The OSHA PEL for expoareto dilanineis
3myin? asacdling leve, not to beexcssded & any time: TheNIOSH REL isl 5 mg/in? asa15-minute
adling. TheACGIH hesnated anintended changeinthe TLV fram 03 mgn? tol 5mgfi? asa TWA
andintendsto add aSTEL of 3mgin?. Expoaureto dlarine can cause coughing, shortness of breeth, and
itching or buming of theeyes nosg, and throet

B. ACDGASES

The OSHA PEL and ACGIH TLV for eqposureto HQ is7 mgfin? asacdling leve, not to be exoesded
aaytme ThaeisnataNIOSH REL for HA. Inhdaionof HO may causetihroet initation, gedritisand
donicbronchiis

The OSHA PEL, ACGIH TLV and NIOSH REL far H,.S0, aedl | mgi? as TWAs Exposireto
H,S0, may causetracheo brondhitis inflammetion of the mouth (dometitis), corjundivitis and geetritis™

Thesampling and ardlytical methodsutilized in thissiudy were those recommeanded for usswhen samling
thear for threchlaine HA and H,SO, inagessousdae After thecontaminantsare adledted inalliquid

o sorbat media agpadficioninthedesorption slution isquentified. Thegessous conoantration isthen
cdouated, essuming thet the detedted ionisrepresantative df thetotd mdeclle Hovever, duing thisstudy
the detection of oadificionscannat be usad to calaulate beck to ges conoantration because the edificions
aepat o adffeet mdede Sncethareareno dandardsfor hdlogen arganic complexeslikethose
usdinthisplart, agraght-fowad intapreiaion o thereautsisnat feeshble

A word case goproech would beto consder thet dl of the contaminentswerein agessous date and thet
thar dfedsareaddtive Thisconogat hessomemait inthat thesedremicasdl havebssndownto
damongraeinitanttypesymptloms Thisgpproech, whichisaso suggestsd inthe ACGIH Thresdld



Limit \Vdueshooklet for 1987-88 uillizesthefdloning formula™

C, + G+ C=l
T T

whaeC, = concatraionof dhamicd
whaeT, = TLV for damicd

Asthefamuaimglies if thesumexosads ang, the cdlaulaied "mixture’ TLV hesbean excesded
C. AEROSOL MASS

The OSHA PAL for nuissnoedusis|5 mgfin? for totd dugt and

5myi? for theregaradefradion. TheACGIH TLV for tatd nuissnoedigt isl0 mgfin?. Excessive
conograionsof nuisancedudsinthewarkroom ar may saioudy reducevishlity, mey causeupessat
dgpasitsintheeyes earsand nesdl pessages (Portland cament dudl), or causeinjury to theskin or muoous
mambranesby chemicd or medhenicd adtion per sear by therigorous skin deansing procedlres
necessay for thar remova.

D. Paands

Thareareno ocooupetiond expoaure sandards or recommendtions gpadfic for egg dudt, and no gandard
for drbomedug of aganicaigin.: Conseguently the only warkplaoe exposure dandard goplicdleto the
pratein and aerodllergen concantraions meesLred in thisgudy st for arbome nuisance dug, which by
odfinion heslitieadvarseeffet onthelungs Asnated by the ACGIH, hovever, thenuissnoedut
guiddinesarenat meart to “goply to those substanoeswhich may cause physdaogicimpainmant a lover
conoarirations and for which threshald limitshave nat yet been recommended ™ Exposureto egg pratein
mey leedtosastization. Allegicreedionsmay devegpin sansitive parsons subssuently exposad to egg
pratlen. Sanstized parsonsmay react to dlergensat low concantrations and the responses may bedose
rdated. TheACGIH TLV for abdtilisns apratedlyticezyme thus adud of argenic angin, illudtretesthe
order of megnitudedf thedudt levd thet may benecessary to pratect thewarker from resairatary
sastizaion. TheACGIH recommendsaadling limit of 0.06 ugfin? for pratedlyticenzymes of Badllus
stlis®

VII. REIULTS

A.  ENVIRONMENTAL

Thethreeaeasampleshed dilarideion conoarirations (Table 1) of 0011 mg/in?, 0.013 mgyi?, and
0013 mg/i?, with an averagedf 002 mg/in?. Thetwo areasamplesfor add gesss(Table2) were

non-otectable (limit of detedtion 0.007 mgyie? for HA and 0.044 myine? for H,S0,), exaept for one
meesLremat for HA of 0.06 mg/in.



Rersond expoaresamplesfar tatd protein conoantration (Tahle 3, 12 samples adlledted) ranged fram
04410 0.73 mgfim? for trayarsin thetrander room; from 0.39to 1.2 myin for candersin thetrandfer
room;, and from 05210 098 mg/n? for breekers: Parsondl exposresamplesfor theshdl house aparator
and flat wesher oparator weare 0,62 g/ and 0.23 g/, regpedtively. Theaverape parsondl tatal
protein exposUre concantraion was 0.64 mg/n.

Ove thecourseof awark dhift, pratain conoantration inthe sanitizer weter from the egg wesharsinoreesd
fram 027 mg/ml to 56 myiml. (Teble4).

Thethree parsond expoare samplesfor ovabumin ovomuocaid, and lysozyme concantrations(Teble5)
inthetrandfer room and inthe:bresking room ranged from non-ditectable (008 ug/n'® limit of detedtion) to
B0 ugi?.

MEDICAL/EPDEMIOLOGIC
(1) CASEHISTORIES

Daafor eech patiapart inthefdlon-up survey waresummeanized intebular fomin theinterim report
digributed in Odiaber, 1987. We dgamined thet three partidipentsin the Sudy hed *prabebleeng
aghmd’, by our survey-besed aitaia(ummaized in Teble 6). Ther cesehidariesfalow. 1D numbars
corespond to the dataitabulated in theintarim report.

ID 809: Thispartiapent hed been employed & Eshanville Foodsfar gopraximetdy aneyear. Hehed
goraximetdy afour pedk-year snoking hidary. Hehed apasond hidary of snustisand heyfeve. By
questioaire he gated thet gopraximatdy two months fter hewas hired, hebegen to exparience
wheezing, shortnessof bregth, and dhest tighinesswhich he blieved ooourred fdllowing workplace
expoaures dther during or withinan hour dter oadificworkplace adtivities Thesesymptoms honever,
oocurred with the samefreguency on daysaway fromwork and onvacations asonworkdays Heheda
caly itchy, runy, Suffy nose with frequent Sneezing & work; and itdhy, wetary, or tearing eyessevad
timesawesk whileat wark. Theexamining physidan noted gpperent conjundivd imitation, bilaterd
medillary sSnustendamess and dight diffuseingaratory wheezing. Basad upondinicd higary, theexamining
physidan diagnossd cooupetiondl aghma, with assodaied Snustis: Hispumonary fundion tests (faroed
garomary) warenomd. HisPEFR over seven daysdamondrated symptamétic brondhid [aality
tampordly rdated towark (Hgure 1). Spedificaly, hewasexposad to egg produdson Sx of ssvendays
and onfour of these seven days hed bronchid Ihlity gregter then 20 paroant. On the onenonexpossd
day, hishranchid Iahility weslessthen 20 paroant. Inaddition, ontwo of thesix dayswhenhewes
exposed to egg produdts hispesk flow trading yid ded an goparent " U-dhgpad’ pettem. Interestingly, this
pettern oocurred on thetwo daysfdllowing aday off. Hehed postive skinHarick tedsto factary whdle
egg, fadtary egg yak, factory egg white, conglbumin, ovalbumin, ovomucaid, HSeggwhite and HS e
ydk. HisRASTsweedl negdive Hehed five postive skiryarick teststo common arbamedlergens
nemdy to rapwead, timathy, housedue, dtematia and housedug mites Hissaum told IgE levd wes
devaed.



ID 8I5: Thisworker hed ben empoyed & Edhaville Foodsfor morethentenyears Seweasan
ex-anoker, with aten peck-year hidary of smoking. Lessthen oneyear prior toour Survey, ehed
comauited aphysdan for bresthing and dhet tightness and wasteking atheophyllinemedicaion & thetime
o thesuvey. Shedaiaday pasord o family hidory of dlegy or adopy. Approximedy oneand ane
hdlf yearsdtar shewashired, shebagen to expaiencewheszing, and hortness of bresthwhich sherdated
to oatain adivitiesor expoauresat waork, and which oocurred nat & dl on daysaway fromwork and on
vacdions Appraximedy threeyearsditer the onset of wheezing and shartness of bresth hesmilaily
begen to expaience et tighiness: Shereparted anitdhy, runy nosesevard timesawesk whilea work,
but denied nesdl Suffiness neing, and itdhy, wetary eyeswhileat wark. Theexamining physidan natioed
mild diffusebilaterd wheezing on degp bresthing, and besed on her dinical higary and examiretion,
conduded Shehedimitant rearatory symptomsfromworkplaoe exposures and cooupetiond adhma
He pumonary fundion tests(foroed goiromery) demondrated an dostrudtive pettemn. Her PEFR over
sven deysdemondrated symptametic bronchid Ighlity tempordly rdated towork (Figure2). Spedficaly,
shergported expoauresto egg produdtson Sx of seven days and oneech of these Sx dayshed bronchid
[ality of 20 peroant or greter. Onthe oneday when shewas nat exposed towork produdts her
bronchid Ihility weslessthen 20 peroant. Onesch day duingwhich shegave s PEFR delamirgtions
shrewastsking atheophylline bessd medicaion. Shehed positive skinHaridk teststo fadtary wholeegg,
fectory epg white, condlloumin, ovelloumin ovomuoaid, lysozyme, HSwhdeeog, HSegg white and HS
ey ydk. Shehed positive RAST Sto factary whaeegg, condloumin, lysozyme, and ovomucoid. Se
hed no positive skinarick teststo commonarrbomedlergens Her saumtaid IgE levd wasnonmdl.

ID 8038 Thispatidpent hed worked & Esheville Foodsfor gopraximetdy tenyears Shehed never
anoked dgaretes Shedanied ever having hed athma. Howeve, a thetime of thesurvey, Seweas
teking ord theophylling and agerad preperation and dbuterd by inhdlation. Shedenied any parsond o
family hidory of dlegy or dopy. Apraximedy four yearsdter begimingwark, Sebegento devdop
wheezing, hortness of breeth, and dhet tighinesswhich sherdaed to cartain adtivities or expoaresa
work, and which ooourred nat & dl on daysaway fromwark and onvecations Shedenied nesd o
ooda symptloms: Theexamining physidan noted her to have conjundiiv imitation, frequent coughing
duing theevdugtion, aprdonged eqaraion time, and mild diffuseingairatory and eqairatory whesging.
Basad upon her dinicd history and examinetion, the physidian condudiad she hed prabeble oooupetiond
aghma He pumonary fundion tests (foroad garometry) demondrated acombined restriciveand
aodrudive pettem on two days teing. Her PEFR delamingionsdamondrated bronchid lahllity gregter
then 20 paroat ondl days induding theaneday far which shergported no egg expoares (Hgure 3). On
dl daysshewestaking her thegphyllinemedication and seraid by inhdlation. Shetook dbouterd by
inhdaion anfived theseven daysaswdl. Shehed postive skinyrick tesstofadary egg yalk,
cordlbumin, ovomuocoid, lysozyme, and HSwhaeegg. Shehed anepositive RAST, to fedtary egg white
He saumtad IgE levd wasnammd. Shehed no postive skinHarick test to commonarbomedlegas
Nire patidpentsweredassfied ashaving posshle"'egg ashmd'. Thisdeemingionwesmedebecause
they reparted on thar quesionnaire, wark-rdated symptoms of wheszing, shortness of breth, or dhet
tightness and hed & leet onepositiveskintes or RAST toegg pratains: Itisimpartant toreview the
hiday of oned theseindvidudls who hed ahidary very Suggestivedf ooouptiond aghmaand
immundogic tedsdamordraived egg dlegy, yet whosesaid pesk flov ddemingionsdid nat reved the
requiste 20% vaniahility to bedassfied esprabele"egg aghmd’. Uponreview of her pesk flow records



weddaemined that sheweas sevardy bronchooondridied throughout the course of thesurvey. With
ongoing exg expoaresa wark, shewasnever e auffidently to apen her arwaystoward besding to
ahievethe 2% vaidhlity aiterion necessary to berecognized ashaving "proeblé’ rather then "possble’
eggresthma, by aur aitaia Her cesehidary fallows

ID 8005; Thispatiapent hed been employed a Edhaville Foodsfor gopraximetdy sx years Shewesa
nonanoke. Sehedafamily hidary of aghma By quedionnare, gooraximetdy threeand ahdf years
dter shewashired, shebagen to expaiencewheszing, shortness of bregth, and chet tightinesswhich
oocurred fdloming warkplaoe expoaLres to deamin her job asacander, usLely aoout four hoursdter
expoare Thesesymptomsoooured nat a dl on daysawvay fromwork and onvecations
Appraximady oneyear priar to our survey, Sewasdagnosad to haveaghmaby aphysdan, ada the
timedf our arvey westeking atheophylline preparaion ardlly, and dbouterd by inheler. Theexamining
physidan noted mild diffuseend-eqaratory wheszing on desp bregthing. Basad upondinicdl higtary, the
examining physdan diagnosad oooupetiondl asthmawith possbile assodaied cooupetiond Snustis Her
pumonary fundion tetsshowed aresridive pettem. Her dally vaiaionin PEFR over ssvendayswies
from 810 16 paroant of dally besdine Sheweass/mptometic throughout, and using bath theophyllineand
dbuterd daily. Shehed podtive skinarick tedsto condbuminand HSeggwhite: Shehed six podtive
RASTS tofactory wholeegg, fadtory egg white, factary egg yalk, conelloumin, lysozyme, and ovomucoidl
Her toid ssumIgEwesdevated. Shehed no postiveskinaridk tetsto common arbomedlegas

Three patidpentsinthemedicd falloa~up, induding two of the cases destribed above, hed chengeson
thar pumonary fundion tesssuggestive of severeredridivelungdsesse. Thesethreeindviduelswere
refared totheMayo Cinica NIOSH'sexpanse, to undargo further examingionsto rue out the presance
o inedtitid lungdissese Al threeindividualswere diagnosad by theMayo Qlinic physidan conalitart to
NIOH, ashaving ashma, mogt likdly oooupetiondl athma: Nonedf thethreeindividudshed any
evidenced intarditid lung diseese

(@ ANALYSSOFMEDICAL SURVEY DATA

Weadmingeed thequesionnareto R2 of 107 (86%0) curatarployess Of thels
nonHrespondents;, 12 were unavaladefor reesons unrdated to posshlework-rdaed reairetory
dseese ad 3waenat inthepat & thetimeof thesurnvey. Regponsssto the soresning questions
nemdy, work-rdated wheszing, andlar shartness of bregth and dhedt tightness arlesummaizadin
Table7. Tweanty-oneresoondentsreparted wark-rdated wheezing, andlor hartness of bresthand
dhetighiness S reported work-rdated shortness of bregth or chet tightness done: Hften
reported wheezing, hortnessof bregth, or chest tightness thet was nat tampordly rdated towork.
Fifty denied wheezing, shartness of bregth, or dhet tighiness

Weinvited to partidpetein themedica fdlon-up examingions dl 21 regpondeniswho reparted
work-rdated wheezing, andlor shortnessof bresth and chet tightness; and 22 of the 50 repondents
who dened thosesymptoms: All 21 symptamétic, and 20 of 22 non-symptoméatic respondants
partidpeted inthefdloa-up.

Thephysdansdinicd asssssmats ad thedassficationsof patiapentsbesed uponthe



VIII.

uvey-besed diagnodtic aitarig arecomparedin Tale8. (Natethat whilethe physdan's
asessmant of oooypationd asthmahesanly anecategory, nemdy, “possihle’, the categarization of
oooupetiond esthmalbiesad upon quedionnaire, PEFR deia and immundogic testsisdivided into
two cateyaries namdly, “probetle’ and "possble’. TheKgppadatisic of 0641 demongrates
modarate agreament™ betwean thetwo physidan examiner and the survey-besad aritariafor
diagnosing oooupdtiond eshma

Weareressonddly oatain thet the 10 partidipents for whom therewas diagnostic concordence by
twoindgpendant, dbat imparfed, teds (physdans assessmant and Survey-besed aitaia) were
coredtly dasdfied®® Tadles9through 11 summaizehby job categary, thenumbers of questionneire
resoondants patidpantsin thefdlon-up examingions and dudlly diagnosad casesof oooupetiondl
adhma Theedimated minimum prevaencedf cooupetiond asthmain eech jab categary isgivenin
Tades10ad 11. Theedimated prevdencesaeminimum, Snceitispossblethet onear moredf
the quesionnaire respondents exduded from partidpetion in thefdllow-up, may havehed
oooypaiond adhma: Thenumaraar of theedtimeted prevdenceisthusaminimum count of
oooupetiond eaghmeicswithin theplart, whilethe denomingtor isthetotd count of questioreire
repondantshy job dassfication

Wenatefrom Tables 10 and 11 thet theestimeted minimum prevdlence of cooupetiond eghmais
I among candes 15% among lcedars (trayers), and 8% among breskas Thareweareno
duelly diagnosad cooupetiond asthmeticswithin ather job dassfications I perticdar, noned the
workerswho destribed thar duies primerily as"deentup’, and who may havehed ather
responshiliiesaswl, were duely diagnosad to have oooupetiond eshma

Tade12 ammaizestherdaionghip of atopy and cooupaiond aghma: Theprevdenceoddsratio
far aopy among duelly dassified cooupetiond aghmetics varasnonkssymptogics withinthe
fdlow-up patidpants is39. Theprevdence cddsratio far falow-up patiapentswith work-rdated
gymptoms nat duly diagnosed asoooupetiondl ashma, versus nonksymptometics is 1.8,

DISCUSSON

Theaignd intat of thishezard evdugtion, plusthe smilar hezard evaluetion condudted & Balles Egg Produds
(HETA 86461) and thefdlon-up eva ugtion & Souxprame Egg Produdss Inc. (HETA 86-446), westo
atempt toreplicate the arigind Souxpreme Egg study (HETA 84-163-1667) and detemineif cagssof
|gE-mediated cooupetiond eshmadueto arbome egg expoares could befound dsenvhereintheeg
processnginoLery. Anadditiond godl of thisevdugtion wasto deeminethe prevdence of IgE-mediated
oooupdiond athmadueto egg expoaresa aplant where eggsweare broken and separated, but nat dried. We
havedemondrated thet IgE-mediated ocooupetiond esthmalispresant at eech of threeegg processing plants
wharewehave condudied hezard evdugtion surveys Webdievetheevidenoeto beincontrovatible, thet the
rik for Ige-mediated cooupationd esthmaamong eggrexposad warkersisgenardized within theegg processing
indudry, and nat judt limited to the oneplart thet westhe Ste of our initid evelugiion



Overdl, by plat, the prevdlence of egg asthma(by resridive cese aritaia) vaiesfromfiveto ten paroart. By job
dasgficationwithin plart, the prevdenceisashigh as 33% (among candersa the Eshanville Foods plart). Thus
workasexposad to liquid agrosals of raw eggs deve op IgE-mediated oooupationd esthmafrom egg expoares

Thissudy demondrated the presance of arbome prateinsand agrodllergansin aesswharewet prooessssware
bang pafomed. Tharewasno truy dsoemebletrend intatd pratein exposurelevd by joborwork area Itis
important to note thet the canders gopear mogt heavily to be aubgjected to the Seam expoaresfram theegg
weehers and thet pratein levd sinaressed in thewash water, over the course of thewarkdhift, from 0.27t0 5.6
mg/ml. Thissuggesisthenead to contrd expoauresto ey protein assaconssquenced aarodizaion of dirty egg
washer waer.

Evauaing theemployess expoauresto tatd and resairable pratein and aarodllergans (ovalbumin, ovomucaid,
andlysozyme) isdfficuit. Thereareno cooupationd exposredancards or recommeandations pedificfor egg
dus. Egg praeinscen causedlergcreedions: Thus thenuisance dudt recommenddionsarenat goplicele
Conird of oooupetiond adhmaamong egg exposad warkerswill requireacherenceto exposLrelevesthet are
moreredridivethen thedosest prevaling Sendards

Thearedoesnat gopear to beany direct cardation betwean any of the aarcdlergans mesaLred and told aerosdl
conoairation

Employess expoareto daideionsand aod gesssweredl bdow goplicale recommeandationsand quiddines
Thewordt posshle exposLre soenaio, consdaing Smultanecus expoaLireto three contaminants canbe
cdadasd ssfdlowvsfromdatain Tedles1and 2

Bvdugtion
Highest Citaia
Congantration (ACGIHTLV)
(mgf) (mgim)
CHaride 003 3
HC1 0.060 7
H,S0, nonedetected 1

0013 00600 + 0 = gudenceveue

3 + 7 1
004 + 0009 + 0= 0013
If the guidance va ue excssded ane, theexposrewould be consdered paterntialy hezardous: Snceitiswl

bdow thisvaue itisunlikey thet the expoareswill cause advarse hedith effedsunessthese sbdtanoss are
payingardeinthesastizaion processar if anindividld ispaticaly sastive



IX.

RECOMMENDATIONS

A.  ENVIRONMENTAL

Recommandationshave previoudy been medethet are gpaicableto contrdling arbome egg expoaresa
thisplant. Theserecommandaionswerecontaned inthergpart of thefirst hezard evelugtion, where"eg
agthmel’ wesfirg identified!! inthe contrdl technalagy repart writtenin Suppart of thefdlow-up eveluetion &
Souxpreme Egg Produas (HETA 86-446), intheleter fdlowing theindLetrid hygienewalk-thraugh
uvey a BdlasEgg Produds and intheinteim regpart of themedicd aunvey @ BdlasEgg Produds The
fdlowing recommeandtionsare complled veretim fram these arigingl souroes

Oooupetiond exposures can becontrdlled by thegpdlication of anumber of well-knoan prindples
induding enginesring messures work predtices and pasord protedion. Theseprindplesmay begodlied
a o near thehezard source, to the generd workplaceenvironmat, or & the point of cooupetionel
eqoaretoindviduds Conrdsgpdied & thesource of the hezard, induding enginesring meeaLres
(metarid subditution, processiequipment madification, isdlation or autometion, locdl ventilation) andwork
pradices aegenardly the prefared and modt efedtive means of contrd bathintammsof oocoupetiond ad
evironmanid conoams: Contrdswhich may begoplied to hezardsthet have escaped ino the
wakpaceavironmat indudedlution ventilaion, dust sugpression, and housskegaing. Contrd meeaLres
may dso begplied near individud worke's induding theuse of isdlate conird rooms isolation boaths
fredhar howers improved work pratices and persond protedtiveequipmant.

Ingenerd, acombingion of theabove contrd mesaLresisreguired to providewarker pratedtion. Process
andwarkplaoe monitaring devices persond exposuremonitaring, and medicd monitaring areimportart
madhenasfor providing feedhedk conoaming éfedivenessdf thecontrdsinuse: Ongaing monitaring
and maintenence df contralstoinsure proper useand gperating conditions and theeducation and
commitmant of bathworkersand menegamant to cooupetiond hedth aredsoimpartant ingrediantsof a
complete, effedive, and durddecontrd program.

Theseprindplesaf contrd goply todl stugtionsbut thar gatimel gpplicationvatiesfromcasetocae A
dsousson of the probebleexpoare souross aswl asthe gpdlication of theabove prindplesaredisousssd
inthefdloning ssdionsfar eech processng area

Trande room: Vidhleaarosd excapad from thefresily washed eggs from the conveeyar entrance and exit
tothewadhe. Snoethewashwater iscontamingted by broken eggsandisredraulaed for thefive-hour
procudion run, thismist mey bean important source of expoaureto egg pratan. Thelbreskingroomis
mantaned under postivepressre Thardfore any mis ganerated during egg bresking escpestivoughthe
trandferfbresking windowsinto thetrangfer room. Theocontrd srategy addressesthetwo mgior aarosdl
ourcss(thewadhe and thetrander window) and thelack of fresh ar aupdly tothearea

Although thehdlogen (dlaridear iodide) ionsin theegg weshing areado nat gopear to bethecause of the
adhmetics/mptoms theventilation sygem from thewedhing medhinescould becommedted diredly toa
roof mountedfan. Thiswould provide mare postiveremovd of thedecontamingtionmist.



|delly, dl themigt sourossin thebreeking room could be contrdlled, thus dimingting the trangfentresking
windowsasan expoaresourcefor thewarkasinthetrandier room. Becausedf thedifficuity invalvedin
aooomplishing complete contrdl inthe bresking room, exneudt hoods should be placed diredly ebovethe
tranderoresking windowsto contain theair leaving thebresking room.

Toprevent locdized cdldhat goots and to avaid drelts thear exheudted from thetrangfer room should be
rgdaosd with deen, tempared ar. Thismekeup ar should beddrbuied withinthetrandfer room. To
recavethemaximum berdit from thisdeen dr, it should beintroduced diredtly abovethecander and
lceder wark dationsinthefomaf a low vdoaty ar Sowe.

Breskingroom: Theoonird drategy for thebregking room hesthreedemats minmizng thegangrdion
of eggroontaining aerosdl, containing theescgpe of the generaled agrasdl, and diluting any aerosdl thet mey
exge

Theay bresking mechines ulilize compressad ar toremoveegg dlsandlar yok. Pressregauges
should beindgdled on esch mechine and the pressLre redluioed to the minimum necessary to aocomplishthe
tesk of Shdl andlar ydk ramovd. Ventun typenozdesareavalablewhich useasl quertity of
compressed ar toinducemation of theambient ar. Thistyped nozde oparaesa much lover pressures
restinginmarear movaman a lower ar vdoaty, therdoy reduang the probhality of atomization, and
loveing naielevds

Theegg bresking medhineshoud beendossd ssmuch asposshle Locd exhaug vettilaioninthe
bregking room should be provided to contain the mist generaed by the egg breeking mechines: BExhautt
hoodsshould beinddled over thetrander roomwindows

Torexdvethemaximum bandit fram thedeen mekaup ar, it Should beintroduoed diredly ebovethe
bresking mechinegparaors

Medcd

Evay woker with ashmardated toworkplace expoaureto egg protens should be offered awark
asggnmat thet will minmizeinhdlaiond egg equosre. Eachworker should beassessed by aphysdan
convasatinthemenegamat o theashmeic patient, and recdve gpiimd thergpy far trestment of athma

Eachwarker who devd gps gaisodcwheszing, shartness of breeth, andlor chest tightness, or ather
s/mptoms compatiblewith esthmea, should beevdueted for workplacerdaed aghma: Thediagnods
requiresacompaide higary, with documentaion of reversblegaisodic arwaysaodrudion. If
oooupetiond esthmaisdiagnosed, then the preosding recommendation would goply.
Rasonsinwhom Ige-mediaied hypersansitivity reedtionshave been documented should nat recaive

immunizaiorswith vaoanesgroavnineggs Theveodnemad likdy to bedfered toan aduit istheinfluenza
vaodne Ydlow fever vaodneisdso menufadiured in eggs and would be contraindicated.
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XI1. Disribuionandavailatiity of report

Copiesdf thisrepart are currently avallable upon request from

NIOSH, Divison of Sandards Devdopmant and Tedndogy Trande,
Rublications Dissamingtion Sedion, 4676 CaumbiaPakway,
Gindnneti, Ohio45226. After 90 deys thergpart will beavaledle
through theNationd Tedicd Informetion Savice (NTIS), 5285 Rort
Royd, Sxindfidd, Virgna22161. Infametion regadingits

avalahlity through NTIS can be datained from the NIOSH
Rubications Officeat the Gindnreti eddress: Copiesof this

repart havebeensant to:

1 EdhavilleFoods Inc, Edhaville lowa

2 NIOSH, Region VI

3 OHA, Rggan VIl

4. Grading Branch, Poultry DivisonAMS U.S Depatmant of
Agiautue Weshington, D.C.

For the purposedf informing effected employess aopiesdf this
repart dl be posted by theampoye inaprominat place
acessbletotheemployessfar apaiod of 30 cdlander days



Table 1
Area Chloride Ion Sampling Results
Estherville Foods
Estherville, Iowa
HETA 86-447

April 1, 1987

Sample Description

Volume
Area Job Description/Location Time (m3) Chloride lon Concentration (mg/m3)
Transfer room Candling area - line no.3 0756-1450 0.8 0.013
Transfer room Traying area - line no, 1 0751-1447 0.81 0.011
Breakfng room Breaking machine - line no. 3 0801-1454 0.79 0.013

Analytical Limit of Quantitation: 0.0076mg/sample (approximately 0.0095 mg/m3)
Limit of Detection: 0.002 mg/sample (approximately 0,0025 mg/m?)
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Table 2
Area Acid Gases Sampling Results
Estherville Foods
Estherville, Iowa
HETA 86-447

March 31, 1987

Sample Description Acid Gas Concentration {mg/md)
} Vo ]ume
Area Job Description/Location Time (m3) Hydrochloric Acid Sulfuric Acid
Transfer area Candling area - line no. 4 0817-1431* 0.058 ND ND
Transfer area Jraying area - 1ine no. 1 0814-1429* 0.057 0.060 ND
OSHA** 7.0 (ceiling) 1.0 TWA

Analytical Limit of Detection: for hydrochloric acid 0.0006 mg/sample (approximately 0.01 mg/m3)
for sulfuric acid 0.004 mg/sample (approximately 0.07 mg/m3)

Non-Detectable Concentration
Sanpl ing discontinued during cleanup
Evaluation criteria is the Occupational Safety and Health Administration (OSHA) permissible exposure 1imit

as a cefling or time-weighted average (TWA) concentration.


adz1

adz1


Table 3
Personal and Area Protein Sample Results
Estherville Foods
Estherville, Iowa
HETA 86-447

March 31-April 1, 1987

Sample Description

Yolume
Area Job Description/Location Type Time . (m3) Protein Concentration (mg/m3)**

Egg warehouse r On readout at weighing station A 0800-1432 0.90 0.25%
Flat washing area Flat washer operator P 0712-1420* 0.87 0.23
Shell house She1l house operator P 0730-1142 0.58 0.62
Transfer room Candler - line no. 8 P 0732-1436* 0.83 0.39
Transfer room Trayer - 1ine no. 5 P 0740-1435* 0.78 0.44
Transfer room Trayer - 1ine no. 4 P 0743-1416* 0.74 0.60
Transfer room Candler - 1ine no. 7 P 0717-1423* 0.80 0.63
Transfer room Candler - line nos. 1 and 2 P 0722-1512* 0.92 1.2

Transfer room Trayer - line no. 1 P 0721-1513* G.g? 0.73
Breaking room Relief breaker - all lines p 0748-1422 0.75 0.70
Breaking room Breaker - trainee P 0755-1424* 0.67 0.69
Breaking room Breaker - 1ine no. 4 P 0737-1518* 0.90 0.93
Breaking room Breaker - line no. 8 P 0735-1418* 0.76 0.52

Analytical Limit of Quantitation: 0.10 mg/sample (approximately 0.10 mg/m3)

P = Personal Sample(’

A = Area Sample!

* = Sampling discontinued during lunch break! |
** = Total aerosol mass fraction
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P = Personal Sample
A = Area Sample
* = Sampling discontinued during lunch break
** = Total aerosol mass fraction   
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Table 4
Bulk Sample Protein Results

Estherville Foods
Estherville, Iowa

HETA 86-446
April 1, 1987

Sample Description Protein Concentration

Clean sanitizer water from transfer area 0.27 mg/mi
Dirty sanitizer water from transfer area 5.6 mg/ml
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Table 5
Personal Aercallergen Sampling Results
Estherville Foods
Esthervillie, Towa
HETA B6-447

March 31-April 1, 1987

Total
Sample Description Aeroaliergen Concentration (ug/m3) Aerosol

VoTume Concentration
Area Job Description/Location Time {m3) Ovalbumin Ovomuceoid Lysozyme {mg/m3)
Transfer room Trayer - line no. 2 0725-1514 0.9 77 92 0.49 1.0
Transfer room Candler - line no. 6 0729-1418* 0.77 161 38 ND 0.7
Breaking room Breaker - line no. § 0751-1421* 0.74 360 243 40 1.3
Analyticat Limit of Detection: (approximate) 1.0 1.0 0.03 0.01

ND = Non-Detectable Concentration
* = Sampl fng discontinued during lunch break
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Tale6
Survey-Basd Diagnodic Gritaia
Derived from Questionnare Responsss Peek How Data,
andImmundogc Teds

EdhavilleFoods
Eshaville lowa
HETA 86447
Rossble Rossble
Probeble Possble Non-Occup. Imitart
EcgAdhma EggAdhma  Adhna Snptors
Wok-rdaedsympioms - YES YES YES YES
Symptometiclbrondhid
[ehlity YES NO YES NO
Oneor marepodtive YES YES NO NO
prick tetsor RASTs

toeyg praens



Tade7

Numbersdf Respondanisto Quesionnaire,
by Reparted Symptoms and Tempard Rdaiondhip of Symptomsto Wark
EdhavilleFoods Eshaville lova HETA 86447

Work-rdaed symptoms
W, OB, adCT
Wand SOB
WadCT
Waly
OB adCT

Numbe  Paticipeted

P hORR

Sbtad (invited to patidpeteinfdlow-up) 21

OB anly
CT oy

S tod (exduded fram fdllow-Lp)

Symptomsnat wark-rdlated
W, SOB,adCT
Wand SOB
WadCT
Waly
SOBadCT
SOB anly
CTaly

S tod (exduded fram fdllow-Lp)

Nonrs/mptamdic
Invited for fdloa-Up
Exduded framfdloan-up

Subtotd

W=Whezing
SOB = Shortnessof bregth
CT =Che tighiness

AP OOPRELN w

8 R

inFdlon-up

15

P Ao

R

eoNe

O OO0 O0OO0oOo



TABLE 8

Estherville Foods
Estherville, Iowa

HETA 86-447

SURVEY-BASED CLASSIFICATION
+PROBABLE+POSSIBLE++ POSSIBLE +POSSIBLE+ OTHER +
PHYSICIAN + OCCUP. + OCCUP. ++NON-OCCUFP.+IRRITANT+INCLUDING+
DIAGNOSIS + ASTHMA + ASTHMA ++ ASTHMA +SYMPTOMS+ NO SX. +TOTAL

—————————— el S e e talatl L LS o
POSSIBLE + + ++ + + +
OCCUP. + 3 0+ 7T o+ 3 + 2 4+ 0 + 15
ASTHMA + + ++ + + +
---------- e o S T e
—————————— e a5 3 + + +
POSSIBLE + + + + + +
HON-OCCUP .+ o + 0o + 1 + 1 + 0 + 2
ASTHMA + + + + + +
---------- e At s aatt D LS D S e et
POSSIBLE + + + + +
IRRITANT + 0 + 1 + 0 + 1 + 0 + 2
SYMPTOMS + + + + +
----------- s S D e e e s s
OTHER + + + + + +
INCLUDING + 0 + 1+ 1 + 0 + 19 + 21
NO SX. + + + + + +
—————————— Rt S e S A + -
+ + + + + +
TOTAL + 3+ 3 + 5 + 4 + 19 4+ 40
+ + + + + +

KAPPA = 0.641

VAR(K) = 0.006

S.E.(K) = 0.079

Sx = symptoms
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TABLE9
Regpondeanisto Quesionnaire, and Numbarsdf Symptometicand
As/mptometic Respondats
EdhavilleFoods
Edhaville lowva

HETA 86447

Number of Number of

Number of Number of Asympiomdic  Respondents
Regpondants As/mptomeic Repondats  with
Job toQuest. Regpondents In Fdlowv-up HighleSc*
Office 4 3 1 1
Warehouse 1 1 0 0
Cading 12 0 - 8
Trajing 26 15 3 6
Bresking 25 13 7 5
Mantenance 17 14 7 1
& Clearrp
Padking 4 2 1 0
Sdl house 2 1 0 0
Othe 1 1 1 0
Tatd R 50 2 21

* Highlesymptoms (SX) werewheszing, andlar sartnessof bresthad
tightness tempordly rdaed towork.

** |ndighlesymptomswearewheszing, Sortnessof bregth, andlor
chest tightness nat tempordly rdated towark; or shartness
of bresth or dhet tighinessdone, reprdess of tampord
rdaiondhiptowak. Theserespondentsweareexduded framthe
fdlow-up examingions

Numbe of

Irgigite
S(:k*

NNOT A~ OO

DN



Tadel0
Asg/mptometic Repordats Edimeted Minimum Prevdence

o Ooouypdtiond Ashma
EdhavilleFoods
Edhaville lowva
HETA 86447
Number of
Number of As/mptomeic Edimaed
As/mptomeic Regpondants Minmum
Regpondants with Dugl Dx. Prevdence Number of
In Fdloa-up o OA o OA Atopics*
Office 1 0 % 0
Warehouse 0 - -
Cading - - -
Traying 3 0 % 0
Bresking 7 0 0% 1
Mantenence 7 0 0% 1
& Clearip
Packing 1 0 % 0
Sl he 0 - -
Othe 1 0 % 0
Tad 2 0 % 2

* Twoor morepostiveskinteststo commonarbomedlagas

Dx=dagods
OA = oooupdiond aghma



Office
Warehouse
Cading
Traying
Bresking
Mantenance
& Clearip

Sl house

Tae

* All regpondantswith dighlesymptoms patiaipeted in thefdloa-up.
** Totheextat thet quesionareregpondaniswith indighlesymptoms
for partidpetioninthefdlow-up adudly hed
oocypetiond asthma, but went undiagnosad because of thar

Numba* of

with
HigheSk

= 01000 O -

o OO

TABLE11L

Nunmber of
Regpondents
with
HigheS«.
with Dud Dx.
of OA

oONPM M O

exduson fram thefdloa-up examiretions thisesimeted

prevdencedt cooupetiond eshmaisanundaedimee This

edimgeminmizestheszed thenumaaar (thenumber o

auelly diagnosed oooupetiond aghmetics) and maeximizesthe
Szed thedenominetar (thenumber of quesionnairerespondants

ineachjdb dassfication), and thusisaminimum edimete
of the prevdence of cooupetiond aghmain eechjab

dasdficaion
*** Two or morepodtiveskintessto commonarbomedlegas
X=g/mptos
Dx=dagods

OA = oooupdiond aghma

Edimetedt*
Minmum
Pevdece
of OA

0%

33%
15%
8%
0%

10%

Symptameic Respondants: Edimeted Minimum Prevdence
of Oooupdtiond Adhma

EdhavilleFoods

Edhaville lowva

HETA 86447

Numbe of
Atopics**

PR, WO !' O



YES
Duel Diggnossdf OA 3
Sympoetic,
Not Dud Disgnosisof OA 2
Nornss/mptometic 2
Tad 7

TABLE12

Atopy

EdhavilleFoods
Edhaville lova

HETA 86447

Odds
NO Tod Retic*
7 10 41
9 1n 19
17 19
3 40

* Theoddsratioiscdoulated with respect the nonksymptoméics

OA = oooypdiond aghma



LITERS PER MINUTE

FIGURE 1

PEAK EXPIRATORY FLOW RATE
CASE NO. 1, 1D 8091

Estherville Foods
Bstherville, Iowa

HETA 86-447
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LITERS PER MINUTE

FIGURE 2

PEAK EXPIRATORY FLOW RATE
CASE NO. 2, ID 8115

Estherville Foods
Estherville, Ohio

HETA 86-447
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LITERS PER MINUTE

FIGURE 3

PEAK EXPIRATORY FLOW RATE
CASE NO. 3, ID 8038

Estherville Foods
Estherville, Iowa

HETA 86-447
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