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SUMMARY

OnMay 19, 1981, theNationd Indtitutefor Oooupationd Sefety and Hedlth (NIOSH) recaved arequest for a
Hedlth Hazard Evdugtion from teechers a the Hanry Ford High Schodl in Detrait, Miichigen to deteminewhether
mefundioning FCB-contaning fluoresoant light bellegtswere the cause of aninressad inddence o regairatary
gymptoms sorethroats and heedeches: Hedtrical bumout of fluoresoant lighting bellests causesthe heting and
vaailization of an agohdlt pating-compoundingdethebelled, sswel esthe PFCBs Symptomsamilar tothose
reported havee bean assodated with these expoaures during bumout Stugtions

OnMay 27-28, 1987 an environmantd inveigationwascondudted. Air and sufacewipesamplesfar
paydiaringted biphenyls (FCBs) were cdlledted in four index dassoomswhere teecharshed complained of the
s/mptoms andinthreerdferenceroamsin an areadf the schod wheresymptoms hed nat been repoarted. PCB ar
conoantrationsdid nat exossd 0.1 ugin? inany of thereferencerooms. PCB concantrationswiere 0.2, 0.3, and 04
wyi? inthreeof thefour index rooms indicating thet ballast bumout hed coourred reoantly. NIOSH hes conduded
thet PCBsare patentid humen cardnogens and recommendsthet oooupationd exposuresto PCBsbeconrdled to
thelovet feesblelevd (LAL). Airbomeoooupetiond exposuresshould nat exosad atimeweghted averagedurning
afull work-ghift of 1 ug/in® (Using recommended sampling and andlytical methods). This™ oooupetiondl” exqoare
aitaiaisnot meant to begoplicablefar exposresto thegenerd population, such asthiscaseewherelarge numba's
of young people have patentid exqpoaures

Qurface PCB concantrationsfor wipe samples odllected from high-oontact surfaces such assudant and teecher
desk tops averaged 1.3 ug/in?. Thehighest resLit was 24 ugfin?. PCB conoarntrations on low-contact Surfeoes
(horizontd surfanes above six feet in height) ranged from 1.6 0 92 ug/in? and averaged 5.8 ugfin?. Highroontact
suface concantrationsbelow 50 ugin? can be condidered to bewithin the"beckground!” referencerange:

Based upontheresults of thisevaugtion, the NIOSH investigetor conduded thet the prudent courseto pratect the
hedth of thefaouity and dudentswould beto sygaeticaly ranovedl PCB-containing bellagsand redacetham
with bellagiswhich do nat contain PFCBs: Inteim recommendationsaremede

KEYWORDS SC 8211 (Heamatary and Secondary Schodls), polychlarineted biphenyls (FCBS), fluoresoart
light belledt, imtation smptoms indoor ar
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Inrodudtion

TheNatiord Ingtitutefor Oooupetiond Sefety and Hedlth (NIOSH) received arequet for ahedith hezard
evdugionin May 1987 from arguresantativedf teecharsat theHary Ford High Schodl in Detrait, Midhigen.
Tharewas concam thet increesssin theinddence df acute and dronicilinessssamong teechersand Sudantswere
resuiting from conaminents rdlessed by metfundioning fluoresoant light bellegts: Long leding regaratary infedionsand
congestion, sorethroats and heedeches were reported.

Anewvironmenta evdugion wasconduded onMay 27-28, 1987. Air and sufacewipesampleswereadledad to

ceamirethe presenced paydilanneted biphenyis (FCB9), avdailecomponant of fluoresoant light bellegts
menufactured prior to 1978,

Badkgroud

Hey Ford High Schodl isapuldic schod inanartrwestem areadf theaty of Detrait, Michigen. Theschod
empoysnealy 140woarkas of which 122 areteechas Thereweare 3200 dudentsardled hereduring the
1986-87 sthod year. Thesthod wasgpened in Feruary, 1957. Anadditionwasmedein 1962,

All dassoamsa Hary Ford aelighted with fluoresoant lighting sydems: Thesygeminthenewwing of theschod
opardesonaZ/7 vat aurat, and thesysteminthearignd wing of theschod oparaleson 110 vdlts Theregported
hedth complaniswerefrom teedhasin thenever wing

Thetrandomer demat (bellagt) of modt fluoresoant lighting sydems manufadiured before 1978 containsa
cgpaator filled (gopraximetdy 20 milliliters) with 100% PCBs. The cgpeaitor assambly issurounded by a
petrdeum+bessd agohelt compound containing ahigh paroantage o dlica Thismeid can dso contain paroant
levdsaf PFCBs Nomd bellagt gparationisnat bdieved to emit messuradeamountsof PFCBs However, dedtricd
bumout of thesebdlegiscanreaitintherdesse of FCBs Thesavicelifedf thesebelladtsisesimeted to avarage
from12t018years Hedricd mdfundionisnat uncommon dter tenyearsof oparaion.

Sufeceresduesand dr conoantrations of PCBsindicate histarica gpisodesof bellegt melfundion. The
overhedling or bumout processis acoompenied by an arid smoke and asrong aonoxious odor, whichiscausd
primeatily by thehested agphet. Symptomsinduding hesdedhe, eyeinitation, Sorethroet, nesel congestion, and
neuseahave bean reported to be assodiated with exposLresto contaminants during dedtrica bumout of fluoresoant
light bellests® Theinddencedf bellegt bumout a Henry Ford High Schod wiasreported to befrequent. Theindex
roomsinthisevauetion werereported to have hed bumoutsin recent months
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V.

Bvdugtion Desogn and Methods

Toddaminethe patentid far inhdlaion and dammd expoareto FCBS genad areadr and sufacewipesamples
weaeadledad infivedassoons thelibrary, and aroom containing anumber of counsdor dffices Classooms 223,
227, 237, and 210 weretheindex roomsin theevaugion. Thetis teecharsin theseroomsexpaiencad the
reported symptoms: Thelibrary, and rooms 200, and 201 (counsdor suite) were used asreference rooms where
tescharshed nat reported symptoms: Rooms 223, 227, and 237 arelocated inthe newer wing of theschod. The
aher roomsand trelibray arelocated inthe aigind srudure

Orear ssmplewasadledad ineech of therooms: Sufacewipesampleswaedso adlededineech of the

rooms Bath high and low contact surfecesweresampled. Harizontd surfacesbdow sx fet inhaght, such asdesk
tops werecongdared to behigh contedt surfaces Harzontd surfenesabove six fegt inhaght, such asthetops of
dorage cahinets ware consdered to below contact urfeces

Sfacewipesarpeswereadledtad by usng 3’ x 3' gauze svetcheswetted with 8 milliliters () of hexang ad
wipinga0.25, 050, or LOnt area. Gangrd arenair samplesweareadllected by drawing air through 150 milligram
(mg) flarisl tubes attached to battery opearated sampling pumps at apre-calibrated flow rate of oneliter par minutefor
about 165 hours

For andyss theflansl tubeswere ssparated into thar primeary and beckup sadtions: Each sedionwias desorbed in
areml of hexanewith sonication for /2 hour. Thegesdraometogrgohic andysswespafomed ana
Hewlet-Packard Modd 5730A gas dhramatogrgoh equipped with an dectron cgpture detector and acoessories
for caallary cdunn cgpeilliies A 30mx 03Immfusad slicaWCOT calllary adumn coeted intemelly with DB-5
was ussd with temperaure programming from 210 °C (hdd for two minutes) to 310 °C a araedf 8 °C/minute
Rvepaocat mahanein agonwesusad ssthecarier ges Theinjedior wesgparated inthedilessmode. The
presenceof an Arodor was determined by comparison with sandard ssmple Arodars 1016, 1221, 1232, 1242,
1248, 1254, and 1260 datained from the EPA. Quintitation wes parfarmed by summing the peek heghtsof the
fivemgar pegks of the gfandards and compearing thoseeumsto theums of thesame pesksinthesande. The
NIOSH cdoulated limit of detection (LOD) was 002 uy'samplefar Arodar 1242, and 006 uy'samplefar Arodar
1254. Thecdauaed limit of quentitation (LOQ) was0.09 ug'sampefar Arodor 1242 and wes 020 ug'samplefor
Arodor 1254,

Thegauzesamplesweare prepared far andlysshy edtracionin 40 ml of hexenewith hekingfor 0 minutes The
hexaneweastrandared to aconcanirator tube and the gauze weasrinssd twicewith 10ml of hexane The
conoantrated hexane duant was deened on aflaris cdumn and the ssmplewas braught to afind vdumed three
ml. GCandydswesthesameasprevioudy destribed for theflarsl tubesamples TheNIOSH cdaulated LOD
was008 ug/samplefor Arodar 1242, 0.16 ug/samplefor Arodor 1254, and 004 ug/'samdlefor Arodor 1260.
Thecdauaed LOQwas0.26 ug/sampefor Arodar 1242, 059 ug/samplefor Arodar 1254, and 013 ug/sample
for Arodor 1260.
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V.

Bvdudion Giitaia

A. Taxiadogy

PCBsaredainated aramdic hydrocarbonsthat were menufadtured in the United Satesfrom 192910
1977 and marketed under thetrade name Arodor? PCBsfound wide usebecausethey areheet deble,
resdant to chemicd axidetion, adids besesand other dhamicd epants dableto oxidetion and hydrdysisin
indugtrid use havelow dlukality inweter, low flammetality and favoradledidedric propaties: Addiiorelly,
they havelow vgpor pressrea ambient tampearatures and visoosty-tamparaurerdaiondhipswhichwere
qutsblefar awidevaidy o indudrid gogications: FCBshave bean usad commerdly for insulating fluidsfor
deattricd equipmat, hydrauicfiuids heet trandfer fluids Iubricants plastiazers and componantsof suface
aodtingsandinks® The PCB mixturesmarketed under different tradenemes are often charadterized by a
foudgt numba. Thefirg two dgitsdenatethetyped compound, with 12" indicating biphenyl, and the
latter two digitsgving theweight peroantage of dilarine

Thelntemationd Agancy for Research on Canoar hes conduded thet theevidencefar PCBs
cadnogeniaty toanimesand to humensislimited. *Cartain paydiaingied biphenylsare cardnoganic to
miceand rasdter thar ord adminidration, produding benign and mdignat liver neglaars Ord
admingration of paychlaineted biphenylsinoreesed theinddance o liver neolaasinratsprevioldy
exposad to N-nitrosodiethylaming”.

BExpoareQitaia

NIOSH recommendstha exposuresto FCB'sbe contralled to thelowves feesblelevd (LAL). Airbome
expoaureto FCBsin thewarkplaoe shouid belimited to nat mare then the minimum rdisle detecteble
conoartraion of 1 microgramaf PCB par aubic meter of ar (/') (using the recommended sapling
mehods) deamined asatimeweghted average (TWA) for upto a10-hr warkday, 40-hr workweek. The
NIOSH Recommended Exposure Limit (REL) wasbesad upon thefindings of edvarergrodudive effedts
ineqpaimand anmas ontheconduson thet FCBsare cardnogenicinrasand miceand, therdfare, patentid
humen cadnogasinthrewarkplaos, and onthecondusontret humen and enimd sudieshavena
demondrated alevel of expoareto PCBsthat will not Subject warkarsto possihleliver injury.® The
Oooupetiond SHety and Hedlth Adminigration (OSHA) promulgated itspermissbleexpoaurelimit (PEL) of
1 mgin¥ for arbome dlarodiphenyl produdis (FCBS) containing 42% chlarineand 05 mgi? for
cdhlorodipheny! produds containing 54% dhlainedeemined as 8 imeweaghnted avarage (TWA)
conoatrationsbesed onthe 1968 Threshdld Limit Vdues (TLVS) of the Ameaicen Conferance of
Govarmantd Inousrid Hygienigs(ACGIH) S The TLVS which haverameined undhanged a 1 mgfin? ad
05 my/n? through 1986, are besad onthe prevantion of liver injury inexpossd warkes TheACGIH Shart
Tem BExpoure Limits(STEL) far arbome dilarodiphenyisare 2 mgfi® and 1 g for 429 and 54%
dHarineproduds repedivdy. TheOSHA PEL andthe ACGIH TLV and STEL vduesindudea" Sain'
noaionwhich rfersto the patentid contribution to overdl expoaLre by theautaneousroute induding the
muoous mambranesand eyes by ather arbomeor direct skin contact with FCBs
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VI.

VII.

Thareareno dandard evdugtion aitaia(RELS PELS o TLVS for indudrid or dfficebullding surfaces
conaminged With PFCBs In Uy of 1985, an alvisory pend wes convened to provide quiddine
recommeandaiionsfor ar and suface deanup far PCBs diaxing and furansfor the Sate Highway
Depatment Bildingin SantaFe, New Mexion.” Bath NIOSH and the Environmentd Pratedtion Agancy
wererguresated onthispand. Theguiddinesestahlished induded gpadificationsfor FCB conoantrationsnct
to exosad 50 ug/in? on"warking" Surfeces: Examplesof working surfacesinduded "high contadt” areesauch
asdek topsand dhars

Reits

Resltsfor dl ssmplesarepresmtedin Table L. Thosefaor ar ssmplesare under the cdlumn heeded with the units
wi® (microgramspar aubic meter). Thosefar surfacewipe samplesare under the.column heeded with ugin?
(miaogramspe e mds).

A.  AirSarpes

ThePCB ar conoatraionsin thereferencerooms room 200, room 201, and thelibrary dfficewere(0.1),
(0.1), and 0.1 ug? regpedtively. Vauesreparted in parenthesss are condidered to betrace quantities
(quentitiesabovetheardyticd limit of detection, yet inauffidart for aocuratequentitation). Arodar 1242 wes
odeted inthelibrary officeand Arodar 1254 intheather two rooms

ThePCB ar concarationswere (0.1), 0.2, 0.3, and 04 ug/in? intheindex rooms 223, 210, 227, and 237
repediivdy. Arodor 1242 was detedted inrooms 237 and 210. Arodor 1254 was detected inrooms 223
and 227. Although these conoantrations are bd ow the oooupationdl exposure ariteria, they should bevieved
with caution and regard Sncethey areup tofour timesgreder then thosefound intherdference aress of the
building, and theexpoaureisnat limited towarking aduits

QfaceWipeSarpes

Sufaceconoanirations of FCBsfound on high contedt surfacesindl the samplelocationsranged from (06) to
24ug/n. Low contact Surfane contamingtion ranged from 161092 ugin?. Arodors 1242, 1254, and
1260 wereddedtad. Only anedf the Arodorsweas sssnonapatticlar sample Theseconoantraionsare
low when compered to Surface conoantraions of PCBs previoudy messured by NIOSH ressrdhasinone
sudy incommerdd buildings wharehigh contact surfaoesranged from nonedeteted (1 ugfin) to 45 ug/n?
and low contact Surfacesranged from none detected (5 ugin) to 72 ugin8 Inanather Sudy, the PCB
conoanirations on high skin contact Surfanesranged from none detected (1 ugyi?) to 5.9 ugfi®, and averaged
13 ugn?.” Theredoesnat gppear to beany difference betwean thereference and index aressiin the schoal
with regoect to contaminetion on high contadt rfaces

Disousson

The PCB concantraions mesaLred indicate thet fluoresoant light bellagt bumout may have ooourred recently insome
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VIII.

o theindex rooms Anather NIOSH sudy hesshoan thet dedtrical bumout of inrsarvice fluoresoart light belladts
meanufedtured prior to 1978 canreauit in arbame and Surface concantraions of PCBs above comperative
beckground levds and thet these concentrations can remain devated for severd wissks befarerauming to
gopraximetdy beckground levelsin bout 5 months under'nomndl veentiltion'” conditions® PCB ar concantrations
can ey exossd 1 ugin fallowing bellast bumouk.

The PCB conoatrations mesared & Hary Ford High Schod were bdow oooupetiond expoaureaitaia While
expoaresto PCBsé theselevdshave nat baan found to be derimentd to the heelth of nonmd, heelthy, working
aluts thereisalarge population of addesoants attending thisschod whoseexposireshould beminimizad to the
extatfessble Thedevaed PCB concantrationsin theindex rooms when compared to therdferanceroons
should beviewed asan unecessary expoaure. Thisressoning Shouldjustify theremova of dl FCB-contaning
bdlegtsintheschod. Mgt aegoprcechingtheand of thar expedted savicelifeand may bepronetofalure
Addtiondlly, thesefindingsareanly indicators of hitoricdl gaisodesthet likely resulted in higher expoaLreto FCBs
and theimitating fumefrom theagohdt patting-compound. Theaoutesymptomsreparted arecongdant with this
typeof expoaure

Reoooupancy of dessoomsiter albumout stuation should be precadied by ventilation and desnup of
contamineted aurfaoes. Nonionic sufadtant detergantshave been recommended for generd sufacedesning® The
index roomsaswal asany athersugpedtad of bang the ste of bellagt bumouts should be deaned beforebaing
reumadtogengrd ue

Codusas

Basad on theinareesed ar concantrations of PCBsfound in theindex roomseva ugted, recat PCB-contaning
belleet bumoutshed mogt likdy oooured. Because of thelow acutetaxiaty of PCBS asignificant aduit humen heth
riskisnat likdy to beassodated with bang inaroomfar aghart peiod of timeduing dedtricdl bumaut of a
pre-1978 fluoresoant light bellegt. However, becausedf thelarge number of sudentspatentialy expossd tothe
devatad PCB concantrationsand to the highly imitating smokeand vigpor assodiated with bellagt bumout, the
NIOSH invedtigetor believesthet the prudant courseto pratect the hedlth of thefaoulty and sudentswould beto
s/dareticaly ramovedl FCB-contaning bellegsand redace them with bellagiswhich do nat contan FCBs

Recommanddios

1 Inas/dardicfagion, ranovedl PCB-oontaning fluoresoant light bellegtsinthe Hery Ford High Schod
and rgplacethemwith bellagtswhich do nat contain FCBs

2. Intheintaim, whenaPCB-contaning bellegt falls proper procsduresshould befalomved to minimize the
potentid expoaureto PCBsviainhdaion, damd absamption, or ingestion. They ae

a tundfthelight fixtureand remove parsonsfrom theroom assoon aspossble

b.  geenthewindowsintheroomandtakeany messrespossbleto vat roomar dredly tothe
oudoarsand rqplaceit with fresh ar;
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X.

c.  removethefaled belle;
d  denwayapdtresduetra may havelegked fraomthebdles;

e adwipedownthetop sufaocesof genad contadt items(Such asdesks dnairs tables ec).
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XI.

Auhorhipand Adkno

Bvdustion Conducted

and Report Prepared by Midhed S Crancdll, M.S, CIH
Indldrid HygereEnginexr
Indudrid Hygene Sadion

Origneting Office Hazard Evdudionsand Tedicd
Asigance Brach
Divisonof Survellanog Hazad
Bvdudions and Fdd Sudies

X1 Digribuion and Avallghility of Repart

Copiesdf thisrgpart are curently avalable upon reuest from NIOSH, Divison of Sandards Devdgoment and
Tedhndogy Trander, Rubdications Dissamingtion Sadtion, 4676 CaumbiaParkway, Gindnneti, Ohio 45226. After
90 dys therepart will beavaladlethrough theNationdl Tedmica Informetion Savice (NTIS), 5285 Fart Royd,
Sringfidd, Virgnia 22161. Informetion regardingitsavaldhlity through NTIS can bedatained from NIOSH
Rublications Officea the Gindnneti address: Copiesof thisrgpart havebeensat to:

1 HeavyFodHigh Sdhod
2 OHA RegonV
3. NIOSH Gindrreti Region

For the purpose of informing affected employess aopies of thisrepart Sl bepoded by theempoyerina
prominent place accessbleto theemployessfor apaiod of 30 cdender days
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Tddel
Air and Qurface Wipe Sample PFCB Reaits
Hery Ford High Schod, Detrait, Michigen, May 27, 1987
HETA 87-283
Sargelnfamdion
Locdion Vdume Area Conoatration
e nt Wit uhnt

Room 227 09 03

Teacher dek top 050 13

Sudant desk top (2 100 0.7

Top of Sorage Cabingt 050 86
Room 237 099 04

Teacher dek Top 050 06

Sudent Desk Top (2) 100 17

Topof Sorage Caainet 050 20
Room223 099 (O by

Teecher Dek Top 050 09

Sudent Desk Top (2) 100 08

Top of Sorage Cabingt 050 28
Libray Office 099 01

Countertop Behind Dek 100 10

Countatop Right of Desk 050 20

Bookshdf Top 050 74
Room 200 098 (0NN}

Teecher Dek Top 050 (20

Sudant Dek Tap 100 16
Room 201 (Counsdor SLite) 099 (0NN}

Counsdor Dek Tap 050 13

TadleTaop 050 24

Top of Sorage Cabingt 050 47
Room 210 099 02

Teacher Dek Top 050 19

Sudert Desk Top 050 06)

Topof Sorage Caainet 025 92

*  Airsampleresitsarereported inmicograms per aubicmeter (L) of &, and surfacewipesamplesarereportedinmicrogramsper Suare
meter (L) of ufaceaea

**  Vduesinparathessarebawentheandyticd LOD andLOQ. Thexearegivenin Sedtion|V ., Evdugtion Desgnand Methods





