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

HETA 87-411-1972 NIOSH INVESTIGATORS
JUNE 1989 SephenL. Klinoawicz, D.O.
NAVAL WEAPONS SUPPORT CENTER Chrigophe M. Reh

CRANE, INDIANA
l. SUMMARY

In Sgatember 1987, the Nationd Indtitutefor Oocupetiondl Sefety and Hedlth recaived areguest from theMedical
Degpatment of the U.S Navd Wegpons Support Canter, Crang, Indiang, to evauate complaintsof sorethro,
heedeche andfatigueintwo bulldngsontheste Thefird areadd concanwes Bullding 121, afadlity wharededronic
componeant fabrication, repeir, and testing areparformed. The seoond areadf concemwas Building 2516, agenerd
dfficebuildng. Bath buldngshevebean evdugted exdansvdy by the g indudrid hygiensts and no cauefar the
hed beenddemined. Additiondlly, Building 41, anontoomplant buildng wheresddaring gparationsare
pafomed, wasinduded asarderant bullding for detemining expoaLrelevds assodated with soldaing aperaions

OnJdune7, 1988, indudrid hygiene monitaring was paformed using bath persordl brething zoneand areasampling for
med fumeson or near warkerspafoming sdldaing gparations: Areasampling for famieldenyde, caroon diaxide, and
hydrocartbonswas dso parformed and temparature and humidity messremeniswaremede. Wipesamplesfor heavy
mdaswereddaned from theurface of severd sdldaingwark dationsin Building 121

Inoudrid hygienesampling for dl bulldings surveyed revedled thefdllowing ar conoaniration ranges: cabondioxice
from 600 to 1500 pom (partspar million), with ambient outdoor levdsranging from 300to 380 pom; ad

fame dehydefrom 002 to 0.04 ppm. Traceamountsdf vaiousorganic ovatswere ddedted and wipesamplesa
svad wakdationsindicated contamingion with vaiousamounis o duminum, caldum, aopper, iron, megnesum,
leed, nidkd, sodium, tin, and 2nc.

Medcd quesionnaresshoved ahigh prevdence of sdf-reported dlagiesin bath Buildings 121 and 2516. Themd
comfort complantswerenated by 46% of thewarkersin Bullding 121 and 13% of theemployessin Building 2516.

Whilewarkersin bath buildingsreparted ahigh prevdence of symptoms such as heedadhe, neuses, ezing, adeye
imitation, no gpedfic didogy wesidantified

Based onthe detacdlledted during thisinvestigation, NIOSH invetigatarswere unebleto detemine tret ahedlth
hezard dueto ar contaminantsexided a thetime of thesurvey. Hevaled CO, levdsintwo of thebuildngsddindicete

thet marefresh ar needsto beadded to the buildings vertilation sydems. Temparaureand rdative humidiity
mesaramatsintireedf thebuldngswerenat withn ASHRAE guiddinesfar thamd comfot. Recommendetions
aefoundin Sadtion VI of thisrgpart to improve vartilation, thermd comfart and work pradtioes

KEYWORDS SC 9711 (Nationd Sanuity), SC 3662 (Misde Contrd Systems), indoor ar qulity,
fameldenyde, argenic salvents dedronic reper, dldaing


adz1
Based on the data collected during this investigation, NIOSH investigators were unable to determine that a health
hazard due to air contaminants existed at the time of the survey. Elevated CO2 levels in two of the buildings did indicate
that more fresh air needs to be added to the buildings' ventilation systems. Temperature and relative humidity
measurements in three of the buildings were not within ASHRAE guidelines for thermal comfort. Recommendations
are found in Section VI of this report to improve ventilation, thermal comfort and work practices.

http://www.cdc.gov/niosh/hhe

II. BACKGROUND

In Septamber 1987, NIOSH recdved areguest from the Medicd Department of the Nava Wegpons Support
Cante, Grane, Indiang, to evaluete complainis of sorethroet, heedeche, and fatigue among the cooupants of two
buldngsontheste Thefirg areadf concanwesBuilding 121, afadlity wherededranic componant fatrication,
troubleshoating, repeir, and tesing arepafomed. Building 121 congdsof an dificeareaand shop aeaandislocated
doveacddaia Intheshop areg dldaing oparaionsare pafomed a work bencheswithout locd exhaust
venilaion Soray paintingispafomed inasgparate gray paint boath with an exneus sydem vearted diredtly tothe
ousde

Thessoond areadf concanwes Building 2516, agenad dificebuilding. Bath bulldingshavebean evdueted
extasvey by thegdf indudnd hygengsa Grang and no causefar thesymptoms hed beenfound. Warkasin
Building 121 were dso conoamed about repartsthet three employess from thet worksite hed developed canoer over a
3year paiod. A request wasdo recavad d thetimedf initid Survey to evaugte patentid farmeldehyde exqpoauresin
Building 2968, amahilehomeconvated into dfficegpece. Eviranmentd saglingin Bullding 41, anather building
wherededtronic component repair and teting are done, was dso parformed. Sncetherewereno reported hedth
complanisin Building 41, thesedr levdlsweare datained to provide additiond informetion about patentid ar contaminert
levelsassodaed with soldaing oparaions

. EVALUATION DESGN AND METHODS
A. Mad

All avaladeampoyessin Buldings 121 and 2516 were asked to compleeaquetionnaire which sought
informetion on demograhic dharadieridlis employmant hisary, smoking and avaridly of hedth spmptioms: Thee
weredassfiedinto three categoies of frequancy: 1) alittiear nat a dl, 2) moderatdy (1-4
timesmonth), and 3) alat (marethen onceawesk). Warkerswearenat asked to differentiate betwean

s/mptomsa work or & home nor werethey congtrained by apedifictime period.

B. BEwiromaid

Aspat o thisaurvey, indudrid hygenesampling wesconduded infour buildingsinthiscompex: Building 121,
Building 41, Bullding 2958 amahilehometraler, and Building 2516. InBuildngs121 and 41, pasord
bregthing zoneand areaar sampling far meta fumeswias pafamed on or near warkers gperating ldaing
gus Al sufacesamding for metdswias pafomed a the sdldaing wark dationsin Bullding 121 to evduete
potentid contamingtion of wark surfaneswith heavy metdssnce thewalk-through evaugtion hed reveded
evidanced eding, dinking

and amoking a thework dations Areaar sampling for forme dehyde, caboon dioxide (CO,), and
tamparareand humidity messurements wesconduded indl four builldings: Hydrocarbon samplingwes
pafomead in arder to essessany patartid off-gessing from congrudiion meterids Thevaioussampling and
andyticd methodsare destribed beow.

Mdds

Rersord bregthing-zone, areaar, and surfaoeiwipe sampling wias parfarmed aocoording to NIOSH Method
7300 Inthismehod, samdlear iscdravn through acdluloseester membranefilter usng acdlilorated,
bettery-powvered pump. For surface sampling, ilter peper was wetted with deionized water and wiped across
thesurfacein quetion. Sufaceaesswarewiped twics inpapendoua dredios Theeesampleswere
retumead to thelaboratory and andlyzed for metdsby indudtively coupled plasmaemission spedromery. Using
thismahod, onesamplecan beardyzed for D differat metds Detedion limitsvarying by goedificardyte




Fomdodhyde

Pafomancedf areadir ssmpling for formel dehydewas acoording to NIOSH Method 3500, which uiilizesa
midget impinger conianing 20 milliliters(ml) of 1% sodumbiaifitesdution. Airissamded & anomird flowrete
o 10liter par minue (Ipm) through acdibrated, bettary-powered samping pump. After ssmpling, eechimpinge
samplevdumewas mesared, and a4 ml diquat tekenfor andyss Calor wasdeveoped by adding 01 mil of
1% dramatrgpic add and 6 ml of conoanirated sLifuric add, and the samplesweare andlyzad by visble
oadrosoopy. Thelimit of detedtion (LOD) is06 micogramspar sampdle (Uy'samde); thelimit of quentitation
(LOQ)is1l8uysarpe

Cabon Dioxide

Carbon dioxide concentrationsweere meeaLred using aGegtech Partable CO, Indicator, Modd 3252, The
messramat rangefar thismeter is0-10000 pom. Theingrument was cdibrated prior tousg, usngaCo,
Jenges

Hydrocarbons

Aliphatic and aromatic hydrocarbonswere meesured using NIOSH Methods 1008, 1500, and 1508 Thedr
smpleswareadledad by dranving ar through agiasstube contaning 150 milligrams of ediveted dherood & a
flomraedt 1LOlpm (quelitaive ssmples) and 0.2 Lpm (quentitative samples) usng cdlibrated, bettery-opearated
samdingpumps Thesamplesweredesorbed with 1 ml of carbon diguifideand andlyzed by ges
drametoggohy (GO) with aflameionization detectar. Additiondlly, sdedted samples

wereconoantrated and andlyzed by GC using amess pedrameter far mgior compound identification
Tanpadureand Rdaive Humidity

Temparaureand rdative humidity messramentswereteken with abettery-powered psydromeer.
EVALUATION CRITERIA

Asaguidetotheevdugtion o the hezards posed by warkplaoe exposres NIO3H fidd d&f employ evironmenia
evdution aitaiafor sssessmant of anumber of dhamicd and physicd egants Theeaitaiaareintended to uggest
levdsof exposureto which mogt workersmay be exposed up to 10 hours per day, 40 hourspar week for awarking
lifetimewithout eqpaiendng advarsehedth effedts Itis however, impartant tonatethet nat dl warkerswill be
pratected from edverse hedlth effedtsif ther equoaresare maintained bdow theselevds A svdl parcaniagemey
expaience advase hedth dfedsbecause of indvidud susoeatihility, apreexising medicd condition, andlor a

hypem"ﬂnvlty (legy).

Inaddition, some hezardous sUbstances may at in combainetion with ather workplace expoaures thegenerd
evironmat, or with medications or parsord hehits of theworker to produce hedlth effeds evenif the cooupetionel
expoaresaecontraled a thelevd st by theevdustion aitaion. These combined dfedsaredften not conddered in
theevdugtion aitaia Also, somesubdances are absorbed by direct contact with the skin and mucous mambranes
ad thuspatentidly inoressetheovardl eqoosre Firdly, evdugtion aitaiamay dengeove theyearsasnew
infometion onthetaxic effeds of anagant becomeavaladle

Theprimary sourcesdf ar contamingtion aitaiagenardly conadted indude (1) NIOSH GritaiaDocumentsand
Recommended Expoaure Limits (RELS), (2) the American Conferance of Govammeantd Induetrid Hygiend's
(ACGIH) Threshdd Limit Vdues(TLV9), (3) the Oooupetiond Seety and Hedth Adminidration's(OSHA)
Ramissble Exposure Limits (PELS), and (4) theindoar air quility Senderdsdevelapad by the Amarican Sodely of
Hedting, Refrigarating, and Air-Conditioning Engneas(ASHRAE). The AAHRAE guicdinesspeafy quantitiesof
augdedr to mantan acogaedleindoar ar qudity, recommeandaionsfar themantainence of thermd comfart, ad




minmum ventilaion raleswhich Should beaoogaialeto themganity of humen cooupenisand natimparr hedth: Often,
the NIOSH recommendationsand ACGIH TLVsarelower then the comesponding OSHA dandards Bath
NIOH recommendetionsand ACGIH TLVsusLely arebesad on marereoat infametion then arethe OSHA
danderds The OSHA dandardsaso may bereguired to tekeinio aooount thefessihility of conirdlling expoauresin
vaiousindudrieswharethe egantsare used; the NIOSH-recommended Sandards; by coniradt, are besed primatily on

conoansrdaing tothe prevention of cooupetiond diseesse Inevauaing theexposurelevdsand the
recommencetionsfor redudng theselevesfound inthisrepart, it Shouid be noted thet indlgry isrecuired by the
Oooupdtiond Sty and Hedth Adt of 1970 (20USC 651, & s20,.) to meet thoselevd s gpedified by an OSHA
dandard.

A timewdghted average (TWA) exposurerdasto theavaage arbome conoantration of asubdanceduinga
nommd 8- to 10-hour warkday. Some substances have recommended shart-term expoaurelimits or aalling values
which areintended to supplemant the TWA wherethare are recognizad toxic dfedisfrom high short-term exposures

Fomdodhyde

Formadehyde and ather ddehydes may be rdeased from foam plaglics carbonless peper, partide board, plywood,
adtedilefarics Symptomsaf exposuretolow conoatrations of fameldehydeindudeimitation of theeyes throet
and nose, heedaches neusas, congedtion, skin reshes and, in someindividulswiho mey havee developed
hypersarsitivity (dlergy) adhma Itisdifficuit to asaibe gpadfic hedth efeds to oedfic concantrations of fameldehyde
towhich peopleare exposed, becauseindividuasvary inthar subjediveresponsssand complants: I mitation symptons
may oooLr in pegple exposad to faomeadenyde a conoantrations aslow as 0.1 partsper million (ppm), but more
frepquently inexposresof LOppmand gredle. Somesangtivedhildren ar ddaty, thosewith preediding dlegiesar
regaratory disesses and parsonswho have beoomedergicaly sasitized from priar exposure mey have symptoms
from exposreto concentrations of fammel dehyde betwieen 005 and 0.10 pom. However, casssof
farmlddytgeimlmj adhmaand bronchid hyperresdtivity developed goedficdly to formeldehyde arerdatively
unoommon

Forme dehyde vigpor hes been found to causearareform of nesdl cancer in Hscher 344 ratsexposad to a5 ppm
concentrationfor 6 hours per day, 5 day's per week, far 24 months: Whether theseresLits can be extrgpdaed to
humen eqpoaureistheaigedt of conddaddle peaulaion inthe saiantificlitaraure: Condusonscannat bedravnwith
aufident confidencefrom pubdished martdity sudiesof cooupetionelly exposed edutsastowhether ar nat
fomeldenydeisacadnogen. Sudiesof longtem human oocupetiondl exposLreto fomadehyde havenat detected
aninoresein nesd cano. Nevathdess theanimd resLitshave prompted NIOSH to recommend thet

forme dehyde be hended asapatentia cooupetiond cardnogen. Anedimete of the canoer risk toworkersexposed to
fomedehydelevdsa ar bdow 3 ppm hesnat yet been detamined. NIOSH recommendsthet workplaoe expoares
beredmzltotheIoNestf(-:eetiellm'r.3 OSHA hesreoantly reduoad itsoooupationd expoaurelimit (PEL) for

formedenydeto 1.0 pom.*

Thefat thet fammal dehydeisfound in so many home produdts gopliances fumishings and cordrudion metaidshes
prompted severd agendesto st dandards ar guiddlinesfor resdantid famal dehydeexposre ASHRAE hes
recommended, besed on parsond comfart, thet expoaureto fame dehyde belimited to 0.1 ppm. msgjddlrel“as
o bean adopted by NASA, and the Fedardl govemments of Caneda, West Gamany, and the United Kingdom.®
Anindoor ar formeldehyde conoarntration of lessthen 0.06 ppm (0.06 mg/i) isof limited or no conoem aooording to
the Warld Hedlth Organization (WHO)

Cabon Dioxide

Cabondaxide anomd condituant of exnded breath can bemeaured ssasreaning techniqueto evdustewhether
adeuete quantities of fresh autdoor ar are baing introduced into abullding or work area. Theoutdoar, anbient
concantraion of GO, isuaLely 250to 380 ppm. Typicdly the CO, levd ishigher ingdethen autside (eveninbulldings
with few compantsabout indoar ar qudlity). Hoveve, if indoar CO, concentraionsaremorethen 1000 ppm (3to 4



timestheouisdelevd), thereisprabedly inedequete cus dear upply and symptoms such asheededhe, fetigue, and
eyeand throat imitation may resit. Althoughthe GO, itsdf isnat reporsblefar thesecomplaints ahighlevd of GO,
dossindcatethet ather contaminentsin the building may dso beinoressad.

The OSHA PEL andthe ACGIH TLV far CO,is5000 ppmfor an 8-hour TWA.*” TheNIOSH
Recommended ExposureLevd (REL) is 10,000 pomfar a10-hour TWA.2 Theseinduarid limits however, aenat
imdevant, conddaing CO, levdscommonly encountarad indificebulldings

Tanpgauead RddiveHumidity

Themgaity of refeentesaddressing tampearaireand humidity levdsasthey partain to humen hedlth frecuently
gpea inthe contiext of assessing conditionsin hat evironmants Devdopmant of a"'comfart” dat by ASHRAE
presantsacomfart zone consdered to be both comfortable and hedlthful. Thiszoneliesbewean 73° and 77°F (23°
and 25°C) and 20to 60 peroant relative humidity.”

V. RESULTS
A. Mad

Sventy-wo of the 100 (72%0) aurant employesswho wereliged onthetime shest in Building 121 egyesd to
compleethe sdf-adminidared quedionaire Twoindividuelsdedined partidpetion, and theremainder wasan
dck leave vacdion, onfidd assgnments ar ahewiseuravaladle

Thinty of the44 individuas (68%6) who werelisted on an employeeroder from Building 2516 egresd to
compeethesamequetioare Theroder contained aliding of employessassgned to thefadlities
meregamat dvison, wark manegemant branch, wark generation branch, and planning and esimeting branch,

The 72 patiapantsin Building 121 weredivided into two groupsfor compearison purposes. Snoemed of the
dedronic repar work such assaldaing, peinting, and guing operation took placeinthedhop areaof 121,
individuelswere grouped by locationinio the dffice area (23 employess) and shop area (48 employess). Ore
individugl'slocation could nat bedetemined. Thisgrouping wes parformed in arder to assessthe possihlity thet
expoauresfrom thevaiousdedronic repar ar maintenence gparaionswereresponsblefar thesymptamsinthe
shopaea
1 Damogahics
Thethreedudy graupsweared smilar ege Building 121 employesshed ahigher propartionof menthen
Building 2516, expaddly intheshop. Building 121 officewarkershed alove propartion of snokas
Buildng 121 shop anpoyesshed alover meentimeinthebuildng thentheather 2groups The
damogrgphic dheradaidicsof thethreegroupsarefoundin Teble L

2 Woark Pradicesand Location Building 121

Of the 72 Bullding 121 employess 26 (36%0) Sated thet their jobinduded soldering operaions
Sddarasreported engeging inthisoparaion for amean of 13.7 hrsweek. Eighteenwarkas(25%)
ussd vaioussalveartsfor amean of 94 hrswesk. Soray peinting wasreported by 14 workers (19%0)
forameentimeof 56 hrswesk. Tweveamployess(16%) usad Juessan avarage of 24 hrswesk.

3. Medicd Higary

Theprevdences of sdf-reported, physidan-diagnosed medicd conditionsarereported in Teble2
WoarkasinBuilding 121 withafamily hidory of dlergy waresignificanty morelikely to repart heving
dlegeswhen comparad to employesswithout such afamily hidory (RR. =210, Cl.=113t0390,p
= 01). Thisassoaation baweanfamily hidory of dlergy and reporting of dlergiesdid nat gopear evidant
inBuildng 2516 workes



4. Snovs

Symptom prevdancesaredoanin Tabdle 3. Compaisonsa symptom ooourrence between Building
121 officeand shop employessare presated asrdativerisks

When prevdenceratiosdf Bullding 121 officeand shop warkerswere compered, no datidtically
sgnificant dfferenceswearefound for the sudy symptons

Adusmat o theerdaiverisksfor theeffedsof gander, snoking datus dleges ad hey fever
reveded nodifferances. Tharefore, only the unedjusted rdaiverisksarereported.

5. Paoption of the Ervirommant

Theresitsaf quesionsabout peragption of thewark evironment arepresanted in Teble 4.

InBuildng 121, themgjarity of employees’57 (79%0) deted thet they could sl “fumes' inthe
wokplace Thefdloming sourceswereidentified by thosewho resoonded positively to thequedtion:
ldaing 34 (60%), Joray penting 27 (47%0), kitchen fumes 24 (42%%), exhaud fumes 22 (39%).
Other sourceswereidentified by 25 (44%) of workes Building 2516 workershed fever complaints
ebout odors: Only fiveindviduels (17%0) rgported svdling "fumes' intheenvironmant.

Camgantsdf thetemperaurebang too hat outnumbered complantsdf toocdd indl arees: Smilaty,
thaeweremarecondlainisa high humidity thet low humidity.

B. BEwiromaid

Mdds

Rarsond bregthing-zone sampling for metdswas parformed on salder gun oparatarsin Bulldings 121 and 41,
adthreeaeasamplesfor medsweretakenin Building 121. Only aneparsond and oneareasamplein
Buildng 121, and onepasord samplein Building 41, hed detedale metds ineech casetherewas only altrace
levd of megnesum (lessthen 0008 milligrams par aLkic meter of sampler).

Thereslitsfromthesurface sampling far madsare presntad in Table 5. Sufacesamplingweaspafamed onthe
work sufacesdf fivedf thesdldaingwark gationsin Bullding 121. Theeesamplesindicatethesework sufacesare
aontamineted with varying amounisdf thefdloningmeids: duminum, calaum, cadmium, coppar, iron, megnesum,
leed, nidkd, sodium, tin, and zinc.

Fomeddehyde

Asshonnin Tede6, famdddhyde concantrationsin thefour builldingswerefarly conddant, ranging from
0.02-0.04 pom. Even though theseare batwean 6 and 10 timesthe meeaLred outdoor
arhbatleds itisnat unusd tofind thesesmel anountsinbuldings

Cabon Dioxide

Thecabon doxidesampling detaare presanted in Teble 7. Theautdoar ambient CO, levdsranged betwean
3000 350 ppm. Messured CO, levdsinthe buildngssurveyed hed thefdlowing ranges

Buildng 121 - CO, conoantrationsranged fram 800 to 950 ppm, with an averagelevd of 850 pom.
Theseaebawen 2 and 3tmeshigher thenambiet levds

Buildng 2516- CO, conoantrationsranged betwieen 600 to 1500 ppm, with en averagelevd of 958
pom. Tend theemessramatswae 1000 pomar aoove Theelevdsaregopraximetdy 3times
higher thremessred arat levds



VI.

Buildng 2953- CO, concantrationsranged fram 600 to 750 pam, with an average conoantration of
6/5pom Theelevdsareabout 2 imeshighe thenarmet levds

Buildng41 - CO, levdswarena messradinthishulding.
Tempadureand Redive Humidity

Tempaaureand rdaive humidty messoramanistakenin Buldings 121, 2516, ad 2058 aehownin Table 7.
Onthesurvey date dry bulb temparaturesin the builldings surveyed were above the acogatablerangefar
comfort, asddfined by ASHRAE Sandard 55-1981. Rdative humiditiesinthese bulldingswere betwean 38
and 52 paroant and werewithin the comfart range

Hydrocarbons

Tales813 presant the detafrom areasamping for hydrocarbons: InBuilding 121, veary low concentrations of
thefallowing hydrocarbonswerefound: ethend, tdlueng, Houtyl aodtate, ethyl aodtate, and 2-butoxy ethand.
Thesamplesfound virtuelly no vaiaionin the conceniration of thevarious ardlytesby samplelocation. Levels
werefrom 800 to 7000 timeslower then exiding cooupetiond exposredancards

|sobuteng, ethend, aoetone, and tduenewerefound invary low concentrationsin Building 2968, The
conoatrations of these hydrocarbons varied little by samdlelocation. Themeesured levdsranged from 500 to
dmod 4000 imeslessthen the aurant cooupetiond exposurelimits

Tables10and 11 presant the conoantrations of hydrocarbonsfound in Bullding 2516. Agan, theselevdswere

vay low and vaied litlefrom sapleto sample: 1t should benated thet NIOSH consdersngphthdleneand
arogthyleneto be patentid humen cardnogens and recommendsthet exposLres be reduoad to thelowest

feesbelevd (LAL). Theconoatrationsof the ather hydrocarons arefrom 900 to 7500 timeslower thenthe

curent cooupetiond expoaurelimits

Frdlly, Tables 12 and 13 how theconoantrations of hydrocarbonsin Building 41 Asintheather bulldings
theselevdsarewdl bdow the aurrent oooupetiond exposredandards 1t should benated thet expoare
dandardsdo nat exist for ehylbutand and ethylhexand.

CONCLUSONS

Thereisno goperart differlencein the prevdence of the sudy symptomsbetwean dfficewarkarsand shop
workasin Buldng 121

All sudy groupsshonved ahigher prevdenced slf-reported “dlegies’ thenwinet iscommonly reportedinthe
medcd literaure Many authars suggest thet about 1026 of the population hestrue"dlergic dissese” (atopy).
Although regiond vaiaionsin prevaencerates can be expedted, it isnat dear whether thisraterdfledsatrue
incressed prevdence or abroeder interpretation of whet congtutesan dlergy.

Thereisasrong assodaion bawean having afamily higary of dlegesand thergoorting of dlegesamong the
workforcedf Bulding 121. Thisassodationwashat seanin Building 2516.

Theindugrid hygenedetadid nat Suggest agpedfic common exposuresouraein gther building thet could
providean didogic exalandtion for themost commonly reparted symptoms: Howvever, thehigh

and CO, levdsfound in Bulldings 121, 2516 and 29068 areindicative of poor vertilation. Somedf thesmptams
rgoarted hereare dften seninindoor dfficeevironmeantswith inedeguete vartilation

Thequedion of canoer inddenceamong thewarkforce could nat be adoressad dueto thedifficuity in dotaining
goadficmedicd records: However, thethree supplied diegnosss aredifferant inlocation and cdll typeand do nat
0ot acanoe duder duetoacommon idagy.



VII.

RECOMMENDATIONS

A.Maidd

VIII.

Sncethedetasugoest thet no sngeagant or wark adivity isrespongblefar thesymptomsamong the
workforae, nofurther group medicd sremningisuggested a thistime:

Indviduelswith symptoms suggedtivedt dlagic dseese doud hevedandard medicd evdugionsto ddemine

thecauseand any patantialy aggravating fadiars

Evironmenid

Theserecommenddtionsarebaing mede bessd on the conditions encountered during the NIOSH survey:

1 No edling, drinking, or smoking should bedlowed in aresswhere il daingistekingplace: Thesurface
samlingin Building 121 found meta contaminetioninthesearees inaressing the possihality of ingetion of
thesemadsasaresuit of contamination of toloeooo produdsand/or food,

2 Thelargenumba of CO, messramanisnear ar above 1000 pomin Building 2516, and the number of
messremantsnea thislevd in Building 121, indicate thet aninaresseisnesdid intheamount of ouisice

ar added to theventilation sydemsinthesebulldings Inoreesing theamount of auisdear added tothe
ventilation sygemwould dso beexpedted to derease the arbome concantrations of contaminents

3 Thetampearaurein Buldngs 121, 2516, and 2958 shoud beaduged o tret it fdlswithn ASHRAE'S
comfart ranged 73 and 77°F (23° and 25°C).
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Tadel

HETA 87411
Nava Wegpons Suppart Center
Cae Indaa
dre7,1983
Danoggohics Sudy Groups
Buildng 121 121 shop 121 office Buildng 2516
Number 72 48 23 0
Meanage(sd)* 3999 40(99) 37(99 40(104)
Mdes 54(72%) 40 (83%) 14(61%) 15 (50%)
#anokas 27 (38%) 19(3%%) 7(21%) 12 (40%0)

Menyeasin
bldy(sd) 42(32) 38(33 50(31) 52(46)

* dandard devigtion



Tade2
HETA 87411
Nava Wegpons Suppart Center
Crare Indana
Jne7,1983
SHf Regported Medicd Hidtories
Building 121 and Building 2516

Buldng121 Buldng 2516

Number 72 30
Allagy 33 (46%) 10(33%)
Adhma 8(11%) 3(10%)
Food or drug
dleny 18 (25%) 8(27%)
Dugt dlagy 20 (28%) 11(37%)
Hay fever 20 (28%) 8(27%)
Eczama 5(7%) 4(13%)
Famly Higory
o dleges 29(40%0) 7 (23%)
Medicd Hidary: Building 121 Shopvs Office

21shp  1210fie RR1 Cl2  pwe
Number 48 23
Allagy 20 (42%) 12.(52%) 78 (47,129 NS
Adhma 6 (13%) 2(9%) 136 (30,618 NS
Food or drug
dlety 13(27%) 4(17%) 144  (54,388) NS
Dugt dlegy 13(27%) 6 (26%) 101  (45226) NS
Hay fever 12 (25%) 7(30%) 86 (40,185 NS
Ezama 1(2%) 4(17%) 80  (9,6672) NS
Family Higary
o dlages 17(35%) 11 (48%) 7 (45127 NS

1 - rdaivensk for office compared toshap
2 ClI. - 9% Confidence Interve
3Nat Sgnficat (p>0.05)



Tade3

HETA-87-411
Nava Wegpons Suppart Center
Cae Indaa
Jne7,1988
Symptom Prevdence +
Bullding 121 Shop Compared to Office
Smnpiom Shop Office RR(shopldfficdt ClI.2 pvdue
Number 48 23
heedache 6%  11(50%) 130 (82,208 NS
By 20163 15(68%) R (64,133) NS
nesd dhip 23(B0%)  10(45%) 110 (64,189 NS
eyeimitation 50B3%)  10(45%) 117 (69,19 NS
Snuscongestion 5(B4%)  14(64%) 85 (57,129 NS
tiredhess ®4%)  14(64%) 10 (68,147) NS
rethroet 21(45%)  7(30) 135 (67,2690 NS
oough 21(46%) 6(29%) 160 (.76,337) NS
short of bregth 102%)  5(24%) 91 (:36,234) NS
regh 7(16%) 0 7.3* (.74,71.8) NS
*edimetedbtanad by adding 05 toeech odl
Symptom Prevdance Bulding 2516

Snpom 216
numbe 30
heedache 14 (48%0)
ey 11 (41%)
nesd dhip 9(32%)
gyeimtaion 7(26%)
Snuscongedion 13 (46%)
tiredness 13(48%)
rethroa 5(19%)
oough 5(19%)
short of bregth 6 (2%)
sinraeh 1(4%)

+ Prevdanced pasonsrgoarting thet the symptom oocours"modarady” o “aldt” (verass"nata dl” or “alitle’.

1 Rddiverik
2 Cl. B oorfidenceintavd
3Nat Sgificat



Tdde4

HETA- 87-411
Nava Wegpons Suppart Center
Crae Indaa
June7,1988
BErvironrmatd Fedtors
12 tod 121 dop 121 dffice 2516

Terp
toohot 31(43%) 24 (50%) 6 (26%) 4(13%)
toocdd 3(4%) 1(2%) 2(R) 0
comfortable HBBEXP0)  21(44%) 15(65%) 25(83%)
Humidty
toohigh 24(33%)  16(33%) 7(30%) 4(13%)
toolow 6(8%) 5(10%) 1(4%) 1(3%)
comfortable 415%) 26(54%) 15(65%) 24.(80%)
Srdl Fures
Yes 57 (79%0) 41 (85%) 16 (70%) 5(17%0)

No 14(19%)  7(15%) 7(30%) 24 (80%)



SampleLocation

Buildng 121-2nd Hoor Office
Buildng 121-2nd Hoor Repear
Buildng 121-2nd Hoor Reper
Buildng 121-2nd Hoor Reper
Buildng 121-2nd Hoor Reper
Building 121-Roof

Building 121-Roof

Buildng 2968 Traler
Buildng 2968 Traler
Buildng 2968 Traler

Buildng-Coper
Buildng 2516-Blugaint Madhine
Buildng 2516 Tdecommunication

Buildng41-Adate 1510
Buldng41-Tet Saion

NIOSHREL
OHA PEL
ACGIHTLV
AHRAE

LOD: 06 uysarple
LOQ 1.8uysarpe

! Unitsequressdinlitarsof air.

Tade6

HETA 87411
Nava Wegpons Suppart Center
Crare Indana
Jne7,1983
AreaSamping for Formeldehyde

Sape Sape
Time Vdure
1045-1545 225
1046-1512 250
1048-1512 251
1047-1512 248
1106-1507 228
1035-1522 237
1035-1522 247
1138-1448 181
1137-1448 172
1139-1449 181
1120-1647 292
1118-1647 287
1121-1625 277
1103-1511 236
1102-1514 239

2 Unitsexpressad inpartspar million of formeldehyde

3 LA_-Lowes FesshleLimit.



Tade7

HETA 87411
Nava Wegpons Suppart Center
Cae Indaa
Jne7,1988
Indoar Air Quelity Data

SarnpleLoction SarpeTime Conoatrationt Pg/gromelry

DB
Buldng121,2dHoor 1255 900 78
Buldng121,2dHoor 1300 800 1)
Buldng121,2dHoor 1305 800 80
Buldng121,2dHoor 1310 900 80
Buldng121,2dHoor 1315 800 77
Buldng121,2dHoor 1316 900 78
Buldng121,2dHoor 1318 800 75
Buldng121,2dHoor 1320 950 79
Buldng121,2dHoor 1322 800 79
Ousde Ambat Air 1345 300 A
Ousde Ambat Air 1435 350 A
Ousde Ambat Air 1500 300 A
Buildng 2516 1350 1000 -
Buildng 516 1352 1000 80
Buildng 516 1353 -
Buildng 2516 1355 1000 78
Buildng 516 1358 1500 -
Buildng 2516 1358 1200 79
Buildng 2516 1400 1000 -
Buildng 2516 1400 622 77
Buildng 2516 1410 - -
Buildng 516 1425 - -
Building 2963 1445 - 79
Building 2963 1445 600 -
Building 2963 1450 720 79
Building 2963 1450 720 -

1 Vauesequressad in patspar million of cabon diaxide
2 DB - dry bulbtemperaurein degress Fehvenhat.
3 RH - pgoat rdativehumidity.

%

BRE &GH858&H&8KR



Meid Ardlyie

Alumirum
Cddum

Iron
Magnesum
Led
Nickd

Tin
Zc

Tahe5

HETA 87411
Nava Wegpons Suppart Canter

Cae Indaa
Jdune?, 1988

Suface Sarding for Meds Building 121

LOD? Raed Leds®

11-35
25120
1-7
2-39
10-370
313
16-1/0
1-7
52-150
11-77
7-36

RrE8RrNRRrRrROS

Qfaesardeswaeadyzed far 0mdds Theliged medsarethosefound onthese
sampes

LOD - Limit of Detedtionfar thismethod inmicograms per ufacesargde

Sufacesampling wespafomed onthework surfacesfar thesdldaing daions Thesevaues
reoresant therange (minmumimaxdimum) of levds inmiaograms found a thesddaing
dations



Tdde8

HETA 87-411

Nava Wegpons Suppart Center
Crare Indana
Jne7,1983

AreaAir Sarpling for Hydrocabonsin Bullding 121

SarnpleLoction SodeTime SargeVdure! Brend? Tduae® nBuyl Acgae® Byl Acstae®  2-Butoxy
Sonar Production 70423 0923-1512 349 015 004 0.06 0.08 0.06
Sonar Production 70423 0925-1513 33 014 004 0.06 0.07 005
Sonar Production 70423 0924-1512 348 015 004 0.06 0.08 0.06
Sonar Production 70423 0924-1512 348 015 004 0.06 0.08 0.06
Sonar Production 70423 0923-1512 349 015 004 0.06 0.08 0.06
OSHA PEL 1000 200 200 400 50
NIOSH REL - 100 - - -

1 Unit eqressadinlitarsof .
2 Unitseqressad in partspar million



SampleLocation

Near Bidboard
Nexr Midded Trale
Badk Potionof Traler

OHA FEL
NIOSHREL

1 Unit eqressadinlitarsof .

Tade9

HETA 87-411

Nava Wegpons Suppart Center
Crare Indana
Jne7,1983

AreaSargling far Hydrocarbonsin Building 2953

SodeTime  SargeVdure!  Isohuaneg® Bhao? Aodone?

11301449 1% 017 027 02
11381448 190 017 028 02
11371448 191 017 028 02
100 1000 1000
- - 250

2 Unitseqoressadin patsper million

Tduae

007
007
007

200
100



SarpleLocdion SarpleTime

Tdeoommunicgtios  1121-1625
Area
Copier Area 11201627

BlugainingArea 11181628

OSHAPEL
NIOSHREL

L Unitseqoressad inlitarsof ar.

Tahlel10

HETA 87-411

Nava Wegpons Suppart Center
Crare Indana
Jne7,1983

AreaAir Sarpling far Hydrocarbonsin Bullding 2516

SnpeVdured 111 Tichooghene?  Xylend  2BuoxyEthand?  RacHoroathylene?

319 006 007 006 04

30 006 007 006 04

318 006 007 006 0
30 100 50 100
330 100 - LA3

2 Unitseqressadin patspa million

3 Lones FeeddeLesd.

Naphthalene?

006
006
006

10
LAS3



Tahlell

HETA 87-411

Nava Wegpons Suppart Center
Crare Indana
Jne7,1983

AreaAir Sarpling far Hydrocarbonsin Bullding 2516

Sameé[_owﬁm SnyeTime  SargeVoure®  Tduené Actoné  |sopropanol® MEK 2 MIBK? n-Butyl
Acetat

Tdeoommunications 1121-1625 319 008 013 013 010 007 006
Area

Copier Area 1120-1627 30 008 013 013 010 007 006
blugprining Area 11181628 318 008 013 013 010 007 006
OSHAPEL 20 1000 400 20 100 20
NIOSHREL 100 20 400 20 50

! Unitseqaressdinliters of air.
2 Unitseqoressad in partsper million



Tahle12

HETA 87411
Nava Wegpons Suppart Center
Crae Indana
June7,1988
AreaSamping for Hydrocaborsin Building 41

SarpleLocgtion SarpeTime  SarpleVdume | sopropenal? Isobutyl Acetate? |sobutanol? MEK? Toueé
AdateTest Sation 09231512 349 012 006 009 009 008
Exditer Reodiver 10171515 28 014 007 011 011 009
Addte Test Sation 11021512 20 016 008 013 014 011
ALQArea 0962-1508 316 013 007 010 011 008
OHA PEL 400 150 100 200 200
NIOSH REL 400 - - 20 100

L Unitseqoressad inlitarsof ar.
2 Unitsexpressed in patsper million of given contaminenis



SarpelLocdion SargeTime

AdsteTez Sation  0923-1512
Exate Reoaver 1017-1515
AdaeTet Sation  1102-1512
ALQDArea 0952-1508

OHA FEL
NIOSHREL

! Unitseqressdinlitarsof ar.

Tahlel3

HETA 87411
Nava Wegpons Suppart Center
Cae Indaa
Jne7,1988
AreaAir Sarging for Hydrocabonsin Building 41
Sodevdure!  111-Trichooghane®  Bhylouanc?  Bhylhexand?
349 005 0.07 005
298 0.06 0.08 0.06
220 007 0.10 008
316 0.06 0.08 0.06
350 - -
350 - -

2 Unitsexoressed in patsper million of given contaminenis

Xylae?

007
008
009
007

100
100



