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. LUMMARY

OnJdne6, 1986, the Nationd Inditutefor Oooupetiond Sefety and Hedlth recaived areuest from employess of

the Commonweth of Kentudky's Department of Trangpartation, Trffic Divison for ahelth hezard evauetion of

workersd thetraffic bemin Didrict 11, Manchester, Kentudky. Thereguest concamed possible hedlth hezards of
expoareto tdueneand leed used in roed painting operaions

Aninitid stevist wasmedeon Odoba 9, 1986, Ervironmentd and medicd aurveyswearepaformed on
Odober 21, 1986. Becauethedr tamparaurewasood & thetimedf thethisvist, repest messrementswere
tekenon Auget 19, 1987. Workerswerenaiified of theresultsof blood and urineteds aswdl ssasummary of
theindugrid hygienedataon January 20 and Deoamber 10, 1987. Ervironmanid detaweredo sattothe
Divison of Employee Sty and Hedlth of Kentucky.

Thesurvey conducted in Octobar 1986 reveded drbomelevds of tdlueneranging from 12to 114 mg/n (6
sarples), dl below the NIOSH recommended limit for atimeweighted average (TWA) of 375 mg/n®. Aiirbome
leed levdsranged from non-detectableto 30 ug/in?, compered with OSHA's Rarmissble Exposure Limit (PEL) of
50 ugin?. Bidagic monitaring resLited inlevdls of indicatars of leed ebsorption (blood leed and freeaythrooyte
pratoparphyrin) thet wearedl within nomd limits: Thereweasanincreesein urinary hippuricadd, amessured
aosoption of tdueng, over thewarkshift among the peintars however, nonedf the pod-dhift levd sexcasdad the
recommendedlimits Though theair temparaiurewas much higher (96° veraus 60°F), mogt messramantsin
Augugt 1987 waredso quitelow. (Oneworker hed apersond air sampledf toluenethet exossded the NIOSH
recommended limit) All ar leed levdlswerenonddedable Al uineand blood levdsof tdueneand leed
meabdliteswarebdow recommanded limits

Anintaimrepat wassat in Jnuary 1987 to the Commonwedlth of Kentudky and toemployessdesaribing the
environmantd and medicd/gpidemidogic results of the Octiober 1986 arvey. Thisfind repart indudestheresLitsof
bothaurveys

Based ontheresutsof thisstudy, NIOSH invedtigetorsdid nat documeant excessve exposureto tduenear
leed in roed painting gperationsamong workers of the Mandhester, Kentudky Didrict 11 Treffic Divison
Howeve, thepatentid for expoareexists  Thardiarg, recommeanctionsto minmizeworkers exposuresto
toxic subdancesare provided in Sadtion V1| of thisreport.
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blood leed, FEP, hippuricadd
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INTRODUCTION

OnJdne6, 1986, the Nationdl Inditutefor Oooupetiondl Sefety and Hedlth recaived areuest from employess of

the Commonweth of Kentudky's Departmant of Trangpartation, Treffic Divison for ahedlth hezard evauetion of

workersd thetraffic bemin Didrict 11, Manchester, Kentudky. Thereguest concamed possible hedlth hezards of
expoareto tdueneand leed used in roed painting oparaions

Anintid stevigt wasmedeon Odoba 9, 1986. A fdlow-up vist was mede on Odiober 21, 1986, a whichtime
anevironmenid survey waspafamed, ahedth quesiommarreweas adminisered, and blood and uinesamples
wereadleded for sssessmant of leed and metabdlites of tdluene. Aninterim repoart of evironmenta and
medicd/gaidemidogic reitswes st to the Kentudky Divison of Employee Sty and Hedlth and to Didrict 11
workeasinJanuary 1987. Becausethear tamparaurewascod & thetimedf thethe Octaboer vist, repest
evironmanid and medicd messramanisweretsken on AugLgt 19, 1987, whenwether condiiorswould be
morerepresantaive of ummer monthswhen mogt reed peintingisdone: On January 20, 1987 and Decambar 10,
1987, aletter was sant to eech partiapent in the study to natify himof hishlood and unnetedt resuits aswell asa
ammay o theindLgrid hygenemonitaingdetia. Theevironmanta detaweredo sat a thosetimesto the
Dividond Bmployee Sdy and Hedth

BACKGROUND

Workesa thetraffic bamin Mandheder pafam highway maintenence gparationsfor Kentudky'sDidrict 11
Workesaeregponsblefor goray peinting reedweys aswell aspoding and maintaining reed Sgns

Panting isdone primatily during themonths of April through Ocdidoer. Theydlow andwhite painisused are
leedHoesed and the soiveant usad inthe oparaionsistauene (methyl bazene). Therearetwo typesdf peinting
gparaions roed sriping, parfamead onthe*hig sriper," and peinting of reeddde arssand trefficidands using the
"litledripa." A aew of Sx toaght men gparaesthelbig medhine (dhivers of driper, leed truck, and beck-up trudk;
treffic director, and goray peint gparaars). Pant floivsfrom aSe-gdlon dum onthedriper toagaoray gunlocated &
therear of themedhine Therearethreeaypaly lineslocated & thet paint: the peint ling the anti-freezeline (hegtsthe
paintsto goproximatdy 200° F), and asupply linefor aushed glass whichisgorayed diredly dfter thepart (to
mekethe pant refledive). Tdueneexpoarefar thesewarkersoooursprimeily during deening and maintenance
oparaions Thestripe bresksdownwith rdaively high frequency. On such oocesions the qoray goparausis
dsmentied and the partsaredeened with tduene. Theusld procedureinvavesweaghing the partsby hendinan
apen budket of tdluene: Until recently, thiswes donewithout gloves or any ather persord pratediveequipmant.

Thelitiedripa, withaaew of thres, contansatentgdion tank connected to ahend-hdd goray line, usad for
peinting sl arees. Oneworker isregponsdefor filling thetank and driving, onegoraysthe paint, and onegoreads
aushad gasshy hend over thefredhly peinted arees: Thetarkisfilled severd imesaday by diluing thepaint with
tdueneand diming themixture by hend (9 gellonspeint to 1 gellon tduene). During thismixing gperation, which tekes
gopraximetdy 15 minutes thereispatentid for expoaureto vary high conoantrations of both lesoHoesed peint and
tduenevgpars espeadly on hat daysduring thesummer morths

EVALUATION DESGN AND METHODS

NIOH invedigetors visited the Manchester, Kentucky highway maintenencetreffic bam on Octiober 21, 1986to
evdugteavironmantd expoaresto tdueneand leed, and to assssshedith effets of these posshbleexpoares The
westher & thetime o tesingwascod (B0° Fatranheit) and dear. Eghtienworkerswereemployed and avalable
for teting a thetimedf thestudy. Al but oneagread to partidpete (Two partidpentsrefused theblood tet) In
addtion, oneretired worker wesinduded intheevdugtion. Thetatd of 18 suljedtscondgted of ninefulltimerced
peintars Sx Sgn hangars onetimekegpar, onesupavisar, and onerdiree. Mogt of theSgn hengarsparticipete
oocasorely in peining gperations, howvever, none peinted during thewssk of theudy. Thetimekesper, Lpavis,
and retirechave nat bean exposed routindy for svad years



Becausethedr tampadured thetime of the Octaber vist was cod,, and, therefore nat represntative of work
during thesummer, assoond survey was parformed on Augudt 19, 1987, a whichtimeevironmenta and medical
detawereadleted inthesamemanne asinthe October 1986 arvey. Duning thisfaloa~up aurnvey the200pmar
tampaaturewas 96°F and thetampearaure of the siregt surfaceswerewdl inexcessof 100°F. Sncethevgpar
pressured tduereistireetimeshigher a 100-110°F then at 60°F, thissurvey wias conducted to monitar the

patentidly higher tdueneexpoaresanavary wam cey.

Of thetatd of 15workerswarking onthet day, 12 egread to partidpete: Thisinduded 6 peinters 39gn hangas
and 3ather anpoyess Thepeinting processwissidanticd to the peinting perfamed duing thefirg aunvey. The
employessdid nat wear govesar areairator during theworkshift. Thar dathingwom to and fromwork consged
of shoes jeens and ot desvedhints

Enviramantd

On October 21, 1986, X parsond bregthing-zonear samplesfor tduenewere cdllected on 150 mg. adtivated
charood sorbart fubbes, using veoum pumps opereted & flow retesranging from 006 to L0 litersper minute
(LPM). Membasd theaensd baththe"hidg" painter and thelittle” peinter weresampled. In Augudt 1987,
fiftesn persond bresthing-zonedr saplesfor tduenewere cdlledted from bath crews on & aflow rateof 200
aubic cantimeterspar minute: Sampleswere andlyzed acoording to NIOSH Method 1501 with madificaions

Ninepasond bresthing-zone sampleswere collected to evauate worker expoaureto leed in October; tenwere
adlededin Augd). Thesampleswere odllected on mixed odlulose ester filtersusing bettery-powered sampling
prrpscperatedatZOlltespa minute(LPM). Andysswashby aomic aosorption Specrasoopy acoording to
NIOSH Method 7082

A buk ssmpledf thetduene cdllected in October 1986 wes arelyzed for posshle benzene contaminetion.
Medical/Fademidagic

Bidogic monitaring of workerswes pafomed to assessthe body's absorption of lesd and tduene: Urinesamples
wereadledtad a thebeginning of theworkshift and egein a theend of theday, for detemiretion of levelsdof a
metsbdlite of tdluang, uinary hippuric add (corected for aredlinineleve). Blood sarpeswearedatained & the
begning of thewarkdhift for deteminetion of blood leed and free eythrocyte pratoporphyrin (FEP), anindicator of
longtem expoaretolead. Andysesaf uinewere paformed by the Bidogicd Maonitaring Research Sdtion of the
Divisond Biomedicd and Behaviord Sdencedf NIOSH. Blood ssmpleswereandyzed & ESA Labordariesin
Bedford, Massachusets

A brief quesiomairewass administered to esch worker to asoartan informnation regarding demographics job and
medicd hidary, and symptoms possibly rdated to expoaureto leed and tduene: Thesymptom questioraireisa
modification of the" Svedish 16 mjdmcqmldmréadmsMLﬂajlnamrbaddiHsnﬂesS Each
syrrmnvvas&xredma4rpdrtsﬂe ‘natadl" (soore=0), "alittle”’ (soore=2), "moderatdy’” (soore=3), ad
"quiteahit’ (soore=4). Thesymplomswearecombinad into aght symptom dudters besed largdy on previousfadtior
adyses® and bidogic plausihlity. Thedugtersrdated to symptomsof mamary loss getrointesiingl digLioences
neuraghenic symptos (fatigu, initetillity, deoression), eloohol-related symptoms, aognitiveprodems (confusion,
dfficulty concantrating), peripherd neve dysfundion, and dhest and resairatary symptons: Each dugter soore
rangajernOto4(a/eragemefcreahsynmmnmedlﬂer)

Mog ardysssof expoaredffedts comperetheresuts of exposed (peinters) and unexposad (Son hengers).
Thoughanumber of workers partidpeted in bath surnveys (October and AugLst), severd partidpeted inonly ane
Thaefare no andyssswere pafamed assessng dengeinindividudlsbewemn arveys: Satidicd andyssswere
performed using SPSSPC for the PC



EVALUATION CRITERIA

A. BErviromantd Qiitaia

Asagudetotheevduetion of the hezards posed by workplace exposures NIOSH fidd &t enploy
evironmatd evdution aitaiafor asssssmat of anumber of demicd and physcd egats Theeaitaiaae
intended to Suggest levdsof arbome expoareto which most warke's can beexposed up to 10 hours per day, 40
hoursper wesk for awarking lifeimewithout expaiendng advarsehedth éfeds  Itis however, importart tonaote
thet nat dl warkerswill be pratected from advarse hedlth efedisif thar exposresare maintained bdow theselevels
A sl paroantage may expaience advarse hedth efedsbacause of individud susogatiblity, apre-exiding medicd
condition, andlor ahyparsansitivity (dlergy).

Inaddition, some hezardous SUbstances may adt in combainetion with ather workplace expoaures thegenerd
evironmat, or with medications ar parsond hehitsof theworker to produce hedlth dfedsevenif the
oooypdtiond expoaresare contrdled & thelevd st by theevduation aitaion. Thesecombinad effedtsareoften
not conddared intheevdugion aitaion. Also, some substanoes are aosorbed by direct contact with the skinand
muoousmamranes and thus patentialy increesetheovardl equoare FHrdly, evdugtion aitaiamay dengeover
theyearsasnew informetion onthetoxic effedtsdf an agant becomeavalade

Thepimary sourcesdf evironmanid evdution aitaiafor threwarkplaceare 1) NIOSH GritaiaDocumantsand
recommeancetions 2) the Amaican Conferancedf Govarmeantd Indudrid Hygieniss (ACGIH) Threshdd Limit
Vdues(TLV'9), and 3) the U.S Departmeant of Labor (OSHA) ooccupdtiond hedth gandards The OSHA
dandardsmay bereguired to takeinto acoount thefeegihlity of contrdlling exposuresin vaiousindudrieswharethe
agantsare usd, wharessthe NIOSH recommended expoarelimitsare besed primerily on concamsrdaing tothe
prevertion of cooupetiond dseese Inreviening theexpoaurelevesfound inthisrepart, it should be nated thet the
Commonwedth of Kentucky Department of Trangportationisreopired by the Oaoupetiond Sefety and Hedth A
of 1970 to medt thoselevd spedified by OSHA danderds

A imewdghted average (TWA) exposurerdasto theavarage arbome conoantration of asubdanceduinga
nomd 8- to 10-hour warkday. Some substanoes have recommended shart-term expoaurelimits or aalling vaues
whichareintiended to supplemant the TWA wharethere are recogni zed taxic effedtsfrom high shart-tam
epoares A ummay of theevdugtion aiteriafar theeqposresof conoamispresated in Teble L

B. Tduae®

Tduae(mahyl bazeng) isadear aameicagenic avat. Inhdaionistheprimery routed entry intothebody,
with 40-60% of theinhaled amount sorbed. Sgnificant amounisof tduene mey dso beabsorbed thraugh theskin
if thereiscontact with thelicid fam.”

Tduenecan caueanuteinitation of theeyes regairatary tradt, and kin. Becaueit isan exodlent fat olvert,
repectad or praonged exposLre can cause drying, fissuring, and damretitis A number of blood disorderslinked to

tdueneexposLreaethought to be dueto expoaureto barzene whichisgenardly present asacontaminart in
commadd touene®®

Theman hedth dfeds assodated with exposreto tduene areits nerodtic and neurataxic propaties: High
conoantraions (generdly ebwe375 mg/m (200 pom)) can causedizziness drowsiness heedeche, neuseaand
vomiting, and unconsdousess® Thareareanumber of repartsof neurdogic damegedueto ddliberate niffing of
touenebesad guesa vary high conoanirations reLiting in motor weskiness intention tramar, aaxia, and cerdord
arophy. Recovay isusLEly complee however, parmenart impeimmeant may aoour &fter prolonged guesniffing 1222

TheNIOSH Recommended Exposure Limit (REL) for talueneis 100 pom (375 mgi?) determined ssa
timewdghted avarage (TWA) expoarefar an 8-hour warkday with acaling of 200 pomfar al0-minute
a‘rﬂlng paiod. OSHA'sPamisible Expoaure Limit (PEL), thelegdl sandard, is 200 pom (750 i) asa



Tdueneismetebdized intheliver by conversonto berzoic adid, which then conjugeteswith gydneto form hippuric
add Hippuicaodisexagadintheuine Thiscompoundisanomnd condlituant of wrine asaresut of avaidy of
foods containing benzaic add or benzoetes induding canned o battled drinksand meny presaved foods: Urinety
hippuicadid levesinindviduels not eqossd to tdluenerangefrom 04 o 15 glg aretinne™* (Itis
recommencisd thet wrinery hippuric add levelsberdated to theexadion o aredtining inorder tominimizeddortions
by vaiaionsintheamount of urine produced))

Hippuic add levdshavebesn Soantoincreesein alinesr rdaionghipwith increesing eqpoareto tduane evend
low levds®™* Bast repartsthat indutrid workersexposad to 50 pm soon developed urine hippunic add levels
witharangedf 1.26t0293g/l. Inwarkesexposad to 200 pom (OSHA'sFEL), theend-of-dhift levd rangesfram
412t0865g’l Laweys* suggeststhat workersexposad to 100 ppm (NIOSH'S REL ) would produce urinary
hippuric add conoantrationswith ameen of 20 gl (235 glg aretining). NIOSH recommendisthet an endhof-shift
level of morethen 5 g isunecogatableand indicaivedf tdueneexpoarea anaveraged 200 pom.

C. InoganicLead®

Oooupetiond expoaureto leed oooursprimaly by inhelation, and to alesser extert by ingestion (contamingtion of
hends food, and smoking mateids). TheOSHA dandard for inorgenic leed limitsexpoareto aneghi-hour TWA

of S0micogamspe cldc mee (U

Lead acoumulaesin thebody, primerily inthelbones and isexareied domty. Inorganiclesd pasoningisadronic
process dthough symptoms mey develop Suddenly diter aUffident expoare. Manifedaionsof inarganic leed taxiaty
inaoutsindude decresssd gopdtite, Wweight loss neuses, condlipetion, and abdomind aamps fatigue insonnia,
memay impainmant, and initetllity; heedeche, musde pein, and jaint pein; pellar; anamig impeired kidney fundion;
inoressad blood presaure; and impeired narvefundion, resulting in musdeweskness natahly inthemusdestiet
edendthewnigsand ankles It heslong besn knoan thet women exposed to high leed levdshavean mumj nk
of miscanisgeand dillbirth. Thareissomeevidencethat leed canimypeir fertility in cooupetionelly equossd men

Theblood led test isonemesare of theamount of leed inthe body and isthebest avallade mesare of recant leed
aosoption. Adultsnat exposad to leed a work usLily have all ood leed concentration lessthen 0 uyd; the
avaaeislestnen 15uyd. 2 Blood leed levdshigher then 30 ug/d may havehamful effedsonthementa
devdopment of young dhildren. The Cantasfar Dissese Contrd (CDC él ) now conddarsablood led
conoatrationof 25 ugd or mareinayoung dhild to be"devated™ For purposes of compliancewith the OSHA
leed gandard, allood leed concentration averaging 50 ug/d or maorergaresants exoessiveleed expoaure, and the
afected employeemugt beremoved from further leed eqposure untl theblood leed concentrationisbdow 40 ugd.
(Thedandard pratedtsthe eamings senianty, and ather bendfits of employesswiho, because of excessivelead
expoaure aeremoved fromjdssinvaving leed expoare) A Warld Heelth Orgenization (WHO) dudy group
recommeanded (in 19&))mtjocleeada]mﬂa]dsrUe<oaj3()lg’d inoooupetiondlly exposad women o
childbearing ageand nat exoead 40 uyd in ather workers?

Ored theaalies advere hedth efeds of leed isintaferance with the produdion of hemogldain, the
axygancarying mdeculeinred blood odls: Onedf thedigosin hemogidiin syrnthesisthet isblodked by leed
causssfree eythracyte protoporphyrin (FEP) to accumulaein red blood cdllsbefare they arerdessed from the
bonemarow (Wherethey arermede) intotheblood. Red blood odlls containing devated amounts of FEP cn il be
dradating threeto four months dter expoaLre therdiare, it may beagood indicetor of longtem efeds of leed.
However, FEPisnat agood messredf lon-levd e<posreto|eed TheFEPleve datstoinaessedgnficatly e
tlood leed levelsof about 36 uyd inmdlesand 25 ugyld infemeles? In addition, ather conditions, particulaty iron
odfidancy, cen dfect pratoporphyrin metabdlism, resLiting in an devated FEPleve in parsonswith no cooupetiondl

expoauretolesd.



VI.

OHA'sPamisshle Expoare Limit (PEL) for arbomeleed is50 ugin over an 8-hour day. Inaddition, theleed
sandard®® esteblishesan"adtionleve”" of D ugin® (TWA) whichinitigtesseverd repuirementsof thesandard,
induding paiadic eqposuremonitaring, medicd Survelllanog and training and education. For exarge if n
arployasinitid deamingion howsthet ay employee may beexposad to over 30 ugn (and under the PEL), ar
monitaring mugt be pafomed evary Sx monthsuntil theresLits show two conseautivelevels of lessthen 30 ugfin?
(messred & lesst seven daysgoart).

D. Chromates

TheYdlow Tréfic Sty Pant No. 12Y-D177 (menufectured by DeSantic Coetings) used by the Treffic
Divison contansdromatesdf leed. Thelntemaiond Agency far Research on Canoer (JARC) hesconduded thet
thareisauifiaent evidence o the caranogeniaty of dyomium and cartain dromium compoundsbathin humensand
eqaimantd animds? Wakasinthedromateproduding, dyamiumaloy, and dyomium plaing industrieshave
aninareesad inddenceof lung cancer. Thareisdso aguggestion of inareesad canoer inddence & other sites®®
Likenvise th%NaiaH Taxiadogy Frogram hesdassfied dromium and oatain dramium compounds asknown
caanogas

OSHA hesadopted aPEL of 01 milligramsper cubic meter of ar (mg/n) for dvamic add and drometes The
NIOSH REL for cardnoganic hexavdent dromium compoundsis 1 microgram per aubic meter (ugfi?) and 25
ugi® for noncardnoganic hexavdent dhvomium compounds asa 10-hour TWA, and 50 ugfi? sampled over 15
minuesastheddlingled. Asaconsavaivegoproech to theassssamant of leed drametesintheevironmat, the
OSHA dandard for expoareto leed isusad inthisinvetigetion, asit islower then the danderd for expoaretoleed
dramete

RESULTS

Thel8wokeasevduged weredl mdeswithameenagedf 0.1

(+115). Thepantesweredder (394 + 7.3 thenthesgn hangars (2 + 11.7). Thethree"athers'
(timekegoer, upavis, retires) hed ameen agedf 517 (+ 134). The 15wokesamployed @ thetimeof the
soond suvey weredf Smilar egedidribuions: Because of differencesinthar jobssand damogrgphics theselegt
threeindividudls areconddered sspearately inthisreport. Most group compaisons aremedke between peintersand
sognhagas

Evironmenid

Resitsaof theevironmentd samplesfor tduene odllected in October 1986 arepresated in Table2. Airbome
concartrationsof toluenefar Six parsordl sanplesrangefrom 12to 114 milligrams per aubic meter (mgi). Al
sampleswearebdow the NIOSH recommended TWA (375 mgfi?) and 10-minutecdling (750 mghy). The
hQ?m 114 mgi?, was meesLred during the oparation inwhich the goray ecuipmant of thelittie striper
was

Reaitsof theevirommentd samples odllected on Augugt 19, 1987, for tduenearepresanted in Teble 3. The
8-hour imeweighted average expoauresto tduenefor thethreewarkers gperating the little triper™ ranged from 4.0
095 (mgh). Theworker who did thegoraying hed ashart teem exposure (187 minutes) of 243 mgn®. Mogt of
histimewasgpart in preparation for peinting rether then adtud peinting. Painting consised of roedsde curbsand
refficarons

Theaew o fiveworkerswho operated the"big Sriper” hed an 8-hour imeweighted average expoaresranging
from 2.1 t0469 mgin. Theparsond samplefrom the Heavy Ecuipment Oparator 1 contained taluenein excess of
the adledtion capeaty of thecdlledion media. His8-hour timeweighted average exposureto tauene of 469 mg/in?
isin excessof the NIOSH recommendad expoaurelimit of 375 mg/in.



Tabe4 presistheresdtsof theavironmanid samplesfar inorganicleed adledtad inthefird survey in October
1986. Airbomeconoanirations of leed rangefrom lessthen detedtadle (2 ug'samale) to 0 ug?. Thetwo samples
with detedablelevd s of leed were bath bdow OSHA's8-hour TWA Pamisshle ExposureLimit (FEL) of 50
wyi?. Bath of these pasondl sampleswearefrom paintars on thelittle striper (peinter with hendthdd soray lineand
worker who soreedsaushed gass). Other workerssampled, induding threemembers of the crew of thebig ripe,
theforamen, and theather crew fromthellittle Sriper, yid ded parsondl sampleswith no detedableleed levds

Of theeght employess monitored for expoareto airbomeleed in Augugt 1987, dl hed persond samdesbdow the
limit of detection (05 microgramspar sarple) for thesamplingrardlytical method.

Medical/Epndemidagic

Theresitsof thehidogic monitaring pafamed in Odidboer 1986 arepresanted in Teble5. Theblood leed levdsof
the 16 warkerstesed arelow, rangng from 610 14 ugyd. Thareisno differenceonthelevdsexpaiancad by
pantasand Sgn hangas (p=82 Marn\Whitney rank aumtest). Smilaly, freeeythrocyte pratoporphyrin (FEP)
levelsweredl within acogptablelimits (range 941 uy/d) with no difference acrossjdb categaries: Therewas o
cardation betwean blood leed and FEPlevds (r =-.01). At thelow levdsadf blood leed dosaved inthisgroup, this
ladk of assodaionwith FEPisnat suprisng.

Thepreghift uinary hippuicadd (HA) levdswerelow, with arange of 006 t0 064 g/g aredlining exduding the
vaued 4.25 mesared inasuget bdieved to betaking the presription drug methenamine. Thismedication used
inthetresment of prodatic disseseisknowntodevate urinary HA levds Thareweasno differencein preghift HA
levelsbetwesn peintarsand Ssgn hengers (p=21; Mam Whitney rank amitest). Thepod-shift levelswerg, overdl,
higher thenprehiftlevds Thepod-ghift HA levdswerehighar anong the paintersthen Sgn hengars (p=06). The
dhengeinHA (pogt-ahift minuspre-shift) weshigher anong peinters (014 g/g arest.) then the sgn hangars (002 glg
aegt); honveve, thedfferenceweas nat datisticaly sgnficant (p=51). Oneindividud hed apogt-chift HA levd of
126 g/g aredt. (aogptedlelowve limit= 15 glg aedt). Itisquite probeblethet during hat monthswhenthe
expoareishighe, thisindividud'spost-dhift HA levd mey excsad therecommended levd. Thisindvidud wes
cosaved to havethe highest patentid expoaured thetimedf thedudy. Hisjobwesto diluteand mix thepeirt used
onthelitiedriper. Inaddtionto subdantid inhelation expoaure, duing deentup from thisprooedure hisusld
pradiceistowaeh hishendsintduene

Tabe6 presistheresitsof bidagic monitaring paformed in Augugt 1987. Desatethehigh temperaures and
therefore, the presumed higher levds of expoaurethen intheprevicus survey, therewereessantidly no differencesin
theblood leed, FEP, or urinery hippuicaadlevds Al lesd and FEPlevdswerequitelow and wl within nomrd
limits Asseninthefird aurvey, thednengein HA (pog-dhift minuspre-ghift) weshigher among peinters (016 glg
aet) thenthesgn hengas (003 glg aret.). Thisdifferanceweasnat datidicaly sgnificant (p=57).

For andyssd theprevdences of the B indvidud symptoms assessad in the quedionnéire, the categaries " nat at dl”
and"alittie" wearecombined, sswere"modaratdy” and “quitealat” Inthe October aurvey, theprevdencesof
s/mptomsrgparted asooouning “modarady’” or “auitealat’ amnong the 18 aujedsranged from 6 to 67%6
(mean=34%). Theratedf positiveresponsesto thesesymptoms gopeared quitehigh. Toeveluetetheinfluenced a
reparting biss theresultsfrom thisgroup were compered with those of two ather dudies of solvent-exposed
popuaionsinwhich thesame quesiorarewasadminidarad. A groyp of 101 peintershed ameen prevdence of
gymptamsof 6.8% (range 0t0 22%0).2 Inancther sudy®, 39 printersreported amean prevalence of 14.8%
(range 010 41%).

Tharewasno dfferancein thergported prevaence of individud symptoms betwean paintersand Sgn hangars
exogt dry skin (Rdaive Rik (RR) =4.7; p=03, Fdha'sexadt) and numb fingas(RR = 7.7, p=04), thelatter due
mod prabedly to dry skin



VII.

VIII.

Thesooresdf thesymptom dugiersof peintersand sgn hengarsfram the Ociober Survey ware compared and the
resdtsarerepotedin Tadle 7. Indl cases themesn sooreswearehigher among thepeintars dthough anly for the
duge rdaing to"peaipherd nevesymptoms' westhisdifeencesgnficant (p=04, Sudatst ted). Honveve, this
difgenceisdLelagdy totheirfluenced "numbfingass' whidh, esdated previaldy, ismarelikely duetodry sin
then paiphard neuropethy.

Tadle8 presaisreaitsdf the comperison of symptom dudler sooresbetwean paintasand Sgn hanga's
pafomed framthe AugLet Sunvey quedionnaires: Aswith the Odiober Srvey, the meen sooresaredightly igher
amogthepantasthentresgnhengas  Thisdffarenceissgnificant for chest s/mptoms (;p=06) and paiphad
navoussydem s/mptoms(p=09). Agan, thisisdueinlarge pat tothesymptomd “numb fingas” praetly a
refledion of dry kin

DISCUSSON AND CONCL USONS

Therealtsaf bath theevironmentd sampling and thelbidogic monitaring of thewarkersa the Mandhedte,
Kentucky Highway Mantenence Departmant indicate thet high expoaureto tolueneand leed did not ooour a the
timed ather urvey. Thareaetwoexagtionstothis InOdaber, therewesrdativey hightdueneexposuretothe
worke whosejab entaled diluing peint for useonthelitiesriper. Howvever, thereareanumber of ather individlel
tesksas desribed by thewarke's primerily in dean-up and maintenence procedures which coud reLiit in
conddaddeexpoaure paticuaty totduene

Tharewasonedevated pasond ar sardetotduenedosavedin Augue. Snceit wesantidpeted thet thelittle
dripa”™ aew hed thegrestest patentid for expoaureto tduene the NIOSH investigatorspant neay dl of thar time
aosvingthisaew. Meanwhile theaew of the"big Sripa™ peinted gopraximetdy 30 milesof highway. Thetasks
pafomed by eechworker onthe"big Sriper” areunoartain, because of someratation of job duties Added tothe
unoatanty of tasks paformed by eschwaorker and hisexposLrewasamix-Up of sampling eoipmeat. Atnoonthe
workersramoved thar sampling equipment. It wasdisoovered by mid-aftemoon thet severd workershed
migiekenly donned thewrong equipmant. Thepasond samplefrom onedf the"hig dripe”” workersisinexcessof
the NIOSH recommendad exposurelimit. However, thesource of hisexpoaurecannat beidentified. 1t shouldbe
noted thet, assaconsavaive goproech to the assessmant of leed dramdesin theenvironmant, the OSHA dandard
far expoauretolead isused in thisinvestigetion, asit islower then the gandard for expoaureto leed dramete

A high reparting of neurataxic and demmatdagic symptomswias found acrassthe sudy group. Exogat for
sinrdated symptomsand regaraiory symptomsin AugLe, therewereno Sgnificant differencesin the cocurence of
s/mptomsamong theexposad paintarsand the unexposed Sgn hanga's: Therewias however, aconsdant trend
toward mares/myptom reparting among the peinters

Becausetharewas conoan that expoaures a thetime of theinitid survey in October 1986 werenat
rgresntaive of thetrueexposures during hat Summer months retedting wes parformed in Augudt 1987, when
dtemoon temparaturesreeched 96° F. However, therewearenored differencesinambiant ar exposure bidogic
monitoring reLits or symptom reparts betwean thefirst and seoond aurveys despiteadifferencein tampearature of
Bdayess Although theamployess expoaureto tduenewaswel bdow the NIOSH recommended exposure
limit (exognt for one) onthe days aurnveyed, fadtars such eswesther conditions employeework predtices and the
vaumed pain used can effect tdueneexpoarelevds

RECOMMENDATIONS
Thefdloning recommenddtions contained in the Interim Report No. 1, and restated b ow, should befdlowed.

1  Bearethepan usdinthe'litledripa™ mug bediluted with tduene befare use, ahigh exposre patentid to
bath tdueneand leed eddsa thetimed themixing opaaion. Itisrecommended thet paint withahigher
tduene contant be ardared fram the supdlier for use by thet meching rether then ardaring thesame paint for
bathdripas Himinging the nesd for thet Sgp during the painting operaion would sultantidly dereesethe
potentid sdlvert eqpoare



Aneducationd program should beindituted o thet employessare mede avare of patentid hezards
asoaaad with the materidsusad a Mancheder, Kentudky Highway Maintenence Departmant, aswell as
theather ddridsin Kentucky which parfarm roed painting gperations

All cortzinersdf Svent and peintsshoud bepropaty lebded.

Good parsord hygieneand good work pradices should be dosarved by all employees washing of hends
beforesmoking, eting, and drinking will help redice contaminetion.

Duing thepouring o liquid tdueng goveswill hdpto prevearnt skin contedt with thetduene: Instugiions
wharethe hendsmay be cocasordlly salashed with tdueng any liquid proof govewill beauffidet. Hoveve,
if thegovesaein frequant contact with tdueng, thenagovemede o paiyvinyl doohd doudbeusad. To
reducetheamount of paint thet adheresto the skin of the hends and forears an extrathick coet of vasdline
may begoplied totheskin beforemixing gperations: This fdllowed by usedf awaaiesshend deener, may
dimnetetheused tdueeasadeaning agat

Duing thecourseof awarking day, agreet ded of tdlueneand paint isgolashed onworkers dathes, often
meking them quitedanmp by theend of adhift. Thareforg it isrecommended thet pratedtivedathing
(cover-dlg) beprovided & thewarksite, o that warkers can dhenge dathesbefareleaving a theend of the
day.

Until further evironmenta conrdsareimplemanted ar exising onesimproveed, aconsaentiousregairator
program should beiniiated. A NIOSH documan, A Guideto Indugtrid Regairatary Pratedtion™ will save
asardeencesourcewith infometion for edabliding and maintaining arearator programwhich medisthe
requirementsof 29 CHR Part 1910.134. A NIOSH-gpproved organic vapor resairator should beused for
tdueneby panters epeadly during mixing, deanup, and meintenence gparations

Respraorsshaud beissuied with caution. Thearemay beindividldsinthisgroup for whomweaiinga
regairator cames oartain gpedfic dengars eg, highly incressed resdanceto arflow inaparsonwith
compromisad pumonary fundion may beassoaated with acuteresaraary insLifidency. Therdfare any
pama\ﬂ/\mr&cbtovxmareqdradstwd haveamedcd examingion, induding pumonary fundion
tesing

Ervironmental and medical monitaring should be parfarmed in accordancewith OSHA'sleed gandard ™
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SUBSTANCE

Tduae

Led

Led

NIOSH

100 ppm

<100 ugfn?

01mghn?

TABLE1
HETA 86428

Digrict 11, Treffic Divison
Degoatment of Trangoortation
Commonwedth of Kentucky
Manchegter, Kentucky
October 1986; August 1987
Bvdugion Qitgia
EVALUATION CRITERIA
(TimeWeaghted Avaage)

OSHA ACGIH

20ppm 100 ppm

S0ugh? 150 ugh?

1ugin?

PRIMARY HEALTH EFECTS

Tduenecan cauefissredamaitisad
imtation of thereairatary tradt, eyes and kin.
Aaueedpoarecanreditinoatrd nevous
s/demdgression Symptomsindude
heedeche, dizzness fatigue incoordingtion.

Ealy symptiomsindudefaigue, desp
ddurbence heedadhe, gedtraintesting
s/mptoms abdomind pains Leed candso
resutinanamia kidney damege andadvere
rerodudivedfedts Raipherd and oatrd
navousSysam damege can ooor.

Chromates have bean assodated with
uogdion of theskin and nesd muocosa, and
paforation of thenesd sgpium. Some
dhromium (V1) compounds induding leed
chromate, have bean assodated withan
incressad inddenceof lung canos.



TABLE2

HETA 86428
Didrict 11, Treffic Divison
Degoatment of Trangoortation
Commonwedth of Kentucky
Mancheder, Kentudky

Suvey |: Ocabar 1986

Airbome Conoatraionsof Tduene
Rarsord Sarples
SAMPLE TOLUENE
SAMPLE VOLUME CONCENTRATION
JOB TIME (iterS (mgfm)
Heavy Equipment Oparatar 1148-1420 316 12
Heavy Equipment Oparatar 1155-1438 338 36
Light Equipmant Opaator 1219-1410 251 80
Light Equipmant Opaator 1217-1414 20 24
Light Equipment Opaaor 12151412 233 28
Operator Cleening Soray 1410-1424 280 114
Eoupmet

OSHA Pamissble Expogre Limit (mgfi) 750
NIOSH Recommended ExpoaureLimit (mgl®) 375
NIOSH Cdling Limit (10minues) 70
Limit of Detedion (Lg/sample) 001

* g =milligamsof toluenepar alic meter of ar sampled



JOB

Heavy Equipment Oparetor
Heavy Equipment Operator
Heavy Equipmant Opaaor

Foraman

Light Equipment Operetor
Light Equipment Operetor
Light Equipment Operetor
Light Equipment Operator
Light Equipmeat Opaator

OSHA 8 Hour TWA PEL (ugin?)

Limit of Detection (ug/sede)

TABLE3

HETA 86428
Didrict 11, Treffic Divison
Degoatment of Trangoortation
Commonwedth of Kentucky
Mancheder, Kentudky

Suvey |: Ocabar 1986

Airbome Concantraions of Inorganic Leed

Rarsord Sarples
SAMPLE
SAMPLE VOLUME
TIME (iterS
1148-1420 34
1155-1438 326
1149-1440 A2
1150-1415 290
1152-1441 33
1145-1440 350
1219-1410 22
1217-1414 24
12151412 234

* ugi? = micogramsof leed per aubic meter of ar sampled

** | D =|essthan odedtabelimits

LEAD
CONCENTRATION

(i)



TABLE4

HETA 86428
Didria 11, Treffic Divigon
Depatment of Trangoartation
Commonwedth of Kentucky
Manchedter, Kentudky
avey ll: Augd 1987
Airbome Conoarraionsof Tduene
Parsord Sarples
Sarge Tduee Conoartration mgi?

JbTite Time Adtd 8-hour TWA
Ligt Equipment Oparetor 1
(mixed the par) 912-1015 87
(epplied cushed gy 1230-1540 84 45
Light Equipment Oparetor 2
(&t uptheequipman) 912-1015 ND
(ppeirt goraying) 1230-1537 24.3 95
Light Ecuipment Oparetor 3
(drovethelitiedripe) 912-1015 6.3
(crovethelitietripe) 1230-1536 81 40
Heavy Equipment Oparator 1 1000-1300 1250* 469+
Heavy Equipment Oparator 2 1000-1300 4.7
(jpeirt goraying) 1313-1336 260 143
Heavy Equipment Opardor 3
(jpeirt goraying) 1000-1300 49
(jpeirt goraying) 1313-1514 38 36
Heavy Equipment Oparatar 4 1000-1445 58
(drove bedk-up truck) 1313-1336 a3 79
Heavy Equipment Opardor 5

ngray 1000-1230 ND
(drovethehig driper) 1338-1513 105 21

TWA =timewadghted average

ND =nondetedtele

* = tduarelevd wasin excess of the calledtion capeaity of the
adledion medig, therdfarethevdidity of thissandleis
qQuesionedle

Limit of Detedion=001 mg/sarpe

Limit of Quentitaion=008 mg'saple




TABLES

HETA 86428
Didria 11, Treffic Divigon
Depatment of Trangoartation
Commonwedth of Kentucky
Manchedter, Kentudky

Survey |: Octooer 1986
Bidogic Manitoring ResLitshby Jb

Nunbadwakas MadanVdwe(Rage  pVdue*

Blood Leed (Lgd)
Pantas 8 9(6-14) k37
SonHages 5 10(7-10)
Othas** 3 6(6-11)
TOTAL 16 9(6-14)
Free Erythrocyte Pratoporphyrin (FEP) (uyd)
Pantas 8 145(9-47) A
SonHages 5 15 (12-26)
Others 3 13 (10-14)
TOTAL 16 145(9-41)
Urinety Hippuic Add (/g aedining)
Pedft
Pantas 9 35(.07- .64) 21
SonHagas 6 20(.05-.39)
Others 2x¥* J12(.10-.13)
TOTAL 17 26 (.05- .64)***
Pod-chift
Pantas 9 39(17-1.26) .06
SonHagas 6 21(08-.68)
Others 2 34(.30-.39)
TOTAL 17 31(.08-1.26)
Change (post - pre)
Pantas 9 14(-26-.79) 59
SonHagas 6 02(-18-.29)
Others 2 23(.20-.26)
TOTAL 17 05(-26-.79)

* Compaison of paintarsand sgn hengas Mann\Whitney Rark SUm Tet

** | ndudes parsonswho weare naither paintarsnor Sgn hengars: They wereessantialy unexposad totdueneand leed

*** Exdudesonesuigect with aurnary hippuric add levd of 4.25, mogt proledly dueto theadtion of apresaription drug,



TABLEG6
HETA 86428
Didria 11, Treffic Divigon
Depatment of Trangoartation
Commonwedth of Kentucky
Manchedter, Kentudky

avey ll: Augd 1987
Bidagic Monitoring ResUitsby Jb
Nunbadwakas MadanVdwe(Rage  pVdue*

Blood Leed (Lgd)
Pantas 6 8(3-9 26
SonHages 3 2(0-8
Othas** 3 6(5-6)
TOTAL 12 6(0-8)
Free Erythrocyte Pratoporphyrin (FEP) (uyd)
Pantas 6 25(3-54) 71
SonHages 3 10 (12-32)
Others 3 38 (10-49
TOTAL 12 25 (9-9)
Urinerty Hippuic Add (g/g aredtining)
Pedft
Pantas 6 22(.16-.30) 39
SonHagas 6 05(04- 52
Others 2 4A4(40- 49
TOTAL 14 22(04- 52)
Pod-chift
Pantas 5 43(.22-.70) 57
SonHagas 3 07(.07-.81)
Others 3 A41(.30- .44)
TOTAL 1 41(.07-.81)
Change (post - pre)
Pantas 5 16(.05- .40) 57
SonHagas 3 03(.01-.76)
Others 2 -23(-19-.04)
TOTAL 10 09(-19-.76)

*  Compaisond peintasand 9gn hengas Man\Whitney Rark Sm Tet
** Indudespasonswhowerenather paintarsnor sgnhengars: They wareessantidly unexposed to tdlueneand lesd,



TABLE7
HETA 86428
Didria 11, Treffic Divigon
Depatment of Trangoartation
Commonwedth of Kentucky
Manchedter, Kentudky

SQurvey |: Octooer 1986

Compaison o Pantasand SgnHangars
Symptom Soores(Meen (SD.))
Pantas(N=9) SonHangas(N=6) ttet (pveue)

Memary Symptons? 23(11) 1713 56
Gl. Symptoms® 18(09) 1408 39
Aloohd-Rdaef 13(08) 0.7(06) 14
Smpomns
Newragthenic? 22(06) 20(10 55
Smpomns
Cognitive® 18(12 12(09 31
Smpomns
in Symptoms 24(L7) 14(16) 26
Cheg Symptoms? 22(09 1509 15
Paiphad Nave! 21(12 09(08 04
Smpomns

a trauderemambaing, rdaivesnaticetroubleremambaing, haveto mekenates

b. lossof gopdite waght loss diarhes, indigestion, neusss, aramps condipetion

c. traldedivinghome deressad tderanceto doohd, "high'* fromdnamicdls

d. ftired, week, dgoressad], initeble, dizzy, trouble degaing, troudefdling adegp

e troudeconoantraing, confusd

f.  dyinreh

g shotof bregth, cough, chet pein, heart papitations; increesed parairation

h  dereased am srangth, decreased leg drangth, numb fingers numb toes; incoordinetion



TABLES8

HETA 86428
Didric 11, Treffic Divigon
Depatment of Trangoartation
Commonwedth of Kentucky
Manchedter, Kentudky
avey ll: Augd 1987
Compaison o Pantasand SgnHangars
Symptom Soores(Meen (SD.))
Pantars(N=6) SonHangas(N=6) ttet (pveue)

Memary Symptons? 23(11) 21(12 74
Gl. Symptoms® 20(09 1505 25
Aloohd-Rdaef 16(06) 13(04) 36
Smpomns
Newragthenic? 20(04) 16(0.7) 30
Smpomns
Cognitive® 18(0.7) 18(10) 99
Smpomns
in Symptoms 20(L)) 13(05) 18
Cheg Symptoms? 21(06) 14(06) 05
Paiphad Nave! 2005 14(06) 09
Smpomns

a tradderemarbaing, rdaivesnaticetroubleremambaing, haveto mekenates

b. lossof gopdite waght loss diarhes, indigestion, neusss, aramps condipetion

c. traldedivinghome deressad tderanceto doohd, "high'* fromdnamicadls

d. ftired, week, dgoressad], initeble, dizy, troubledegaing, troudefdling adegp

e troudeconoantrating, confusd

f.  dyinreh

g shotof bregth, cough, chet pein, heart papitations; increesed parairation

h  dereased am rangth, decreased leg drangth, numb fingers numb toes; incoordinetion



