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SUMMARY

OnFeoruary 13, 1987, the Nationd Indtitutefor Oooupetiondl Sefety and Heelth (NIOSH) recaived areguest
fromtheU.S Depatmant of Iticeon behef of the U.S Podtd Savicefor tedicd assgancein condudinga
dudy to detemine the bedkground concantrations of palychlarineted biphanyis (FCBsS) inthe U.S Rogt Office
Buildngin OkiahomaCity, Oklahoma Thedgedivedf thesudy westo dedemminethear and suface
conogtraionsof PCBspresat asnammd levdsaf bedkground contamingtioninabuilding smilar tothe Page
Bddha Fedard Bulldngin Tusa Oklahoma: Theebulldngsaresimilar inthet bath were congruded inthe
mid-1980s and have saved ss mell hending aswell asdificebuildings Howvever, thePage Bdaher Bulldingis
unqudy dssmilar inthet it expaiencad asoat-producing dedtricd trandfamer mafundionin 1982

Air sampleswere datained throughout the warkspece of the Oklahoma Gity Pogt Office (OCPO) Buildingand
arbatar. Wipesanplesweredatained onwarkgpece aurfaces (floors walls desks cahings ec), andar
pply diffuser surfaces (towardsthe vertilation dud) for 18 of 21 ar-hending units

Fourten of 18 ar ssmples collected in theworkgpece of the OCPO Building showed nontdeiedtable (<0006
L) concantrations of PCBs four of 18 showed detectable conoantrations ranging from 0.006 to 0.10 ugyfi?
(geomerric meen =001 ugi'?). Thirty-seven samplescdllectedin the Page Belcher Fedkrdl (FBF) Bilding
showed messLrable dirbome conoantrations ranging from 011 to 0.37 ugin? (geometric meen= 021 ugyi).

Thesufaceconoatraionsaf PCBspresant on OCPO Building ar supdly diffusarsfram 18 ar hending sydens
ranged from non-detected (<0.36 ugfin) to 44 ugfin? (N = 36, geometric meen= 6.6 ugin). These
concartraionsaresgnificantly lowver (t=-5.71, p <0.0001) then the concentrations (n =78, range=2t0 332
ugfi?, geometric meen = 37 ugin®) presat intheair handing sysemsinthe PBF Bilding,

Theconcantrations of RCBs on OCPO Building workspace surfacesranged from non-oetected (<0.28 ugin) to
56 ug/i'? (=108, geometric meen = 1.5 ugin®). Theseconoantrationsarenat significantly different (t=-1.38, p
>0.16) from the conoantrations (n = 207, geometric meen = 1.9 uginf, range= <0.32to 92 ug/n) presant on
warkgoece sufaossin thebesamat, floarsonethrough four, and fird and ssoond mezzaninesinthe PBF Bullding
Compaiison of thewarkgpece concantrationsin the mail hendiing workrooms (first and second floors) show thet the
concartrationsin the OCPO Building (n= 41, geometric meen = 1.4, range= <0.28to 56 ugin) aesgrificarty
lower (t=-3.35, p<0.001) then those presart inthe PBF Building (n =59, geometric meen= 4.1 ugn®), range=
<0.32to 58 ugin). Thedr handing sydamssavidng thesearessin the PBF Building showed the highest
conaartration of contamination (geometric meen =82 ugin, range = 140 332 ug/in). Theconoantrationsof
PCBsonworkgpece sufaossin aress other then the mall warkroom floarsare nat Sgnificantly differant (=083, p
>041) inthesebuildings


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

Basad upon theseevironmentd sampling reLits it isconduded thet the conoatrations of PCBspresatinar and
onar hending sysam aurfacesin the Oklahoma Gity Rodt Office Bullding aresgnificantly lover thenthe
conoatraionspresat inthe Page Bddher Fedlad Bullding. 1t dsoisconduded, thet overdl, thereisnat asgnificant
dfferencein theconoantrations of PFCBspresant onwarkgpece aurfacesin thesehuildings: Inthe OCPO Bullding,
thesurfae conoaniraions of PCBs arebdow the 50 ug/n? eveluation aiteriaused by NIOSH investigetarsin
assessng PCB aontamingion on surfacesin commaad dificebuldings
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INTRODUCTION

OnFeoruary 13, 1987, the Nationd Indtitutefor Oooupetiondl Sefety and Heelth (NIOSH) recaived areguest
fromtheU.S Depatmant of Isticeon behef of the U.S Podtd Savicefor tedicd assgancein condudinga
dudy to detemine the bedkground concentrations of palychlarineted biphanyis (FCBsS) inthe U.S Rogt Office
Bulldngin OklahomaCity, Oklahoma. Thedgedivedf thesudy westo deaminethe conoantrationsof FCBs
presat ssnamd levdsaf beckground contamingtioninabullding smilar to the Pege Bddher Fedard Bullding (US
Rog Officeand Court Houss) in Tuisg, Oklahoma: Thesehulldingsaresgmilar inthefdlonvingways  bathwere
condrudted inthemid-1960s and bath have saved assmall hendiing asswl asdfficebulldings Howeve, thePage
Bddha Bulldngisuniqudy dssmilar inthet it expaiencad asoaoroduding FCB trandfamear mafundionin Agil
1982[1].

On April 10-14, 1987, NIOSH resserchers conducted adudy to deleminethe surfeceand arbome
conoatrationsof FCBspresant in the Oklahoma Gity Rogt Office Bullding. Thisreport presanistheresLitsof the
beckground contamingtion sudy and comparesthe PFCB contamingtion conoatrationspresart inthetwo bulldings

BACKGROUND

A.  U.S Rog Office Bulding, OklahomaGity, OK
1 Srudue

TheOklahomaCity Pogt Office Bulldingisafour sory srudure containing gopraximetdy 233,000
guarefet of floor goacewith ahdf besamant. 1t was congrudted batwean 1964 and 1966, ad
oooupied in 1966.

Thebesamat lerd consdsof anerpoyestraning areg, difioes prining and maintenance
workshops and doragearess: Inaddition, thereisaconveyor tunnd used for trangpart of themail from
theeadt and south dock aressto themall hendingwarkroom floors

Thefird floor condrudted & dreet level condgisof apubdiclaby and améal hendlingworkroomwith
extaior lceding dodkson thewest and south Sdes: Offices; lundhrooms and miscdlaneous el
processng roomsarelocated & the et and west paimeter Sdesof theworkroom.

Thessoond floor consg of adminidrative dfficesa the narth end and amell hendingworkroom.
Offices lundyooms and mistdlansous mal processing roomsarelocated a the eedt and west
paimeer Sdesaf thewarkroom.

Thethird and fourth floorscongs of adminidrativedfices In addition, thefourth floor hesaballer room
and refrigaraion room dang the south paimee.



HVAC Sydem

Thebuildngsair isconditioned (hested or coded) and dradated throughout thebuilding by 21
spadear hending units(AHUS) located in thebesamean, firt, ssoond, and third floor medhenicd
egupmatrocoms Theeunitscomprisethe bulldings hedting, ventilation, and ar-conditioning (HVAC)
g/dem. TheAHUsad thearess of the building saviosd aresummearized bdow.

AHU Areadf Bulding Saviosd

1B, 1-A North end of ssoond floar, and floarsthreeand four
B-1 Basmat

1-1through 1-9 Hoorone

2-1 through 2-9 Hoor two

Theindividuid AHUssUpdly air to gpadfic zonesaneech floar. Thereareatald of 21 intgrior ar Lypply
zonesinthebuilding plustwo parimeer ar upply zonesfar eech of floarstireeand four, and thenarth
end of thesscond floor.

B.  PegeBdder Fedrd Building, Tusa OK

1

TheSrudue

ThePageBddhe Fedad Buldngisafour gary drudure containing goproximatdy 375,000 souare
fegt of floor oecewith ahelf subbesament, afull besamat, two mezzanines and aroof panthouse

Thesubbesamat aeaconadsof abaler roomand diller room, and within thelatter arethear
hending equipmant contrd andlunchrooms: Thebesamant levd conggsof dffices el hendling aress
andwork dops Inaddtion, therearetwo conveyor tunndsusad for trangpart of themall framthe
wes and north dodk aressto thework roomfloars

Thefird floor condructed & dreet levd consgsaf two publiclaohiesand themein mall hending area
with two extaior loeding dodksonthenarth and west Sdes: Thefirg floor mezzaninelocated onthe
paimger o thebullding contansasack room, lounges lodker rooms and ar heandling unit rooms

Thessoond floor condgtsof affices mall hendling aress and amaintenenceshop. Thessoond floor
mezzanineconadsdf dficesdong thesouth sdedf thehuilding. Thethird floor isused pimeily as
mistdlaneousdificegpece. Thefourth floor conggsof judges courtrooms medting roomsand dffices
Therod parthouselevd containsmedhanicd roomsfar ar hendiing unitsand devator equipmant
rooms

HVAC Sydem

Thebuildngsair isconditioned (hested or coded) and dradated throughout thebuilding by 27
spadedr handing unitslocated in the SUb-besamant, fird and ssoond floor mezzanines third floor, and
parthousemedhenicd equipmant rooms: Theindividld ar hending unitsupaly ar to oedfic zoneson
eachfloar. Thaeaeatad of 77 ingiar ar Lypply zonesinthebullding

pusoretothree paimde ar upply zonesfor esch of four floarsand two mezzarines: Anar hending unit
mey saveframaneto nineddribution zones



V.

STUDY DESGN AND METHODS

A.  SudyDedgn

Thedgedived thestudy weasto deeminethe concantrations of PCBspresat asnonmd levdsdf
bedground contamination in the Oklahoma Gity Pot Office Buillding and compere these conoantrationsto
thosepresat inthe Page Bddher Fedard Bullding in Tusa Oklahoma[1].

Thearbomeand Surfaoe concantrations of PCBsweare mesaLred with bulldingsHVAC sysem oparding
under nommd cooupancy condiions: Thefreshrarr intskesweretested to detemine the conoantration of
RCBsintreambiat ar etaingthebuldng. Thefrequancy o thear and arface ssrdesadlleded by aea
o thebuldng aesummeaizad bdow.

Number of PCB Sarples
Area Air Sufece
4thHoor 3 20
3rdHoor 3 13
2nd Hoor North End 2 13
2nd Hoor exc. Nath End 3 19(1)*
1¢ Hoor 4 28(1)
Basamat 3 15
Inteior HVAC Sydem 0 36
Roof Fresh Air-Inteke 2 0
RddBlaks 3 14
Tad 23 158

*Vduein parenthesesrgaresnisthenumber of sampleslog in
daricd adyds

Samdesweredataned to deaminethe PCB conoantraions on bath buillding's aurfeoss (floors vaticd,
devated harizontd, and high skin contadt srfaces), eswl asintaiar HVAC sydemaufaoes Vaticd
ufacesindudewdls drudurd cdunns and 9desof equipmant. Hevated harizontd sufacesarethose
ufacesa ahdght of gregter then Sx-fet ebovethefloor; these sufacesindudetops of vertilation dudsand
pipes and topsof dorageddvesand cabings  High skin contadt sufacesarethosewithwhich aparson
would prabetly havefreguent andlor praonged direct damd contact. Tyjpicd high skin contact Surfeoes
indudedesks tebles countars file cahinets meail hendling equipment and misodlaneouswark sufeces: The
HVAC sygem sarplesweredatained by ramoving adudt odling diffuser and wiping the sufacetowardsthe
dudt. Theadling dffussswearedther 41-, 24-, ar 12-indesindarde. Inthecaeed the 124inch dameter
dffusa, theveticd intaior Sdedf thedud dso waswiped to datain anareaof 025 uaremdas

B. Sarpingad Arelyicd Methods

1 Airand Suface Sarpling Methods

Air sampesfor RCBswere cdllected usng NIOSH Method 5503 [2). Themethodinvavesa
twodagesarping deviceconading of al3-mmdassfiber paticulaefilter preoeded by 150 mg of
flonig] adsorbent (100 mg front and 50 mg beck sedtions). Thesampleswereadllected using condant



flow vaouum pumpsa afloaed 10litersper minute (L/min) for gooraximetdy 2880 minutes The
filter and sorbart tubewere changed a gapraximetdy 1440 minutes: Thetwo filtersand sorbent tubes
werethen composted by thelabaratory demigdsasasngesarpe Theextended ssmpling paiad
hesbean evduated by aNIOSH invedigetor [1,15].

facewipesamplesfor PFCBsweareadledted usng 3' x 3" soxhlet extracted oatton gauze peds
whichwerewetted with 81l of pesidde grade hexaneprior to sampling [18]. Thesampling
procecurecondsed of marking off asurfaceinto a0.25 n? aeausing agavanized ged tarplaear a
metd tgpemessre. Each 0.25 n? areawas wiped, with agauze ped held with agovedHhand, intwo
dredtions the ssoond diredion waspaformed at a90° angleto thefird diredion. Thegauzeped
samdewssthen plaoad inagasssample containg equipped witha TeflaHined lid

Air and Quface Ardlyticd Methods

Thegaure ssmpleswae prgoared for andlysshy edradionin40 millilitarsof hexane The
conoantrated hexaneduant wes deaned on aflais cdumn and thesamplewas brought to afind
vdumed 3millilites

Theflons| tubeswere ssparated into two A and two B sstions: Each sedtion pair wasdesorbed in 1.5
millilitersof iso-odanewith sonication far 1/2 hour. Thedassfiber filterswere desorbed in 1 milliliter of
tduenewith sonicationfor 1/2 hour.

Thegesdramatogrgphic andydswas pafarmed on aHeMét-Packard Modd 5730A ges
dromatogrgoh equipped with an dedtron cgpture detector and accessariesor caillary cdumn
cpdhlliies A 30mx 031 mmfusad slicaWCOT caaillary cdlumn ooeted intamdly with DB-5wies
ussd with temperaure programming from 210°C (hdd for two minutes) to 310°C & arate of
8Ciminute Rvepacat mahaneinagonwasussd ssthecariar ges Theinedtor wesopaaedin
thegdilessmode of opaation.

Thepresnce df an Arodar wasdatemined by comparisonwith dandard samplesof Arodars 1016,
1221, 1232, 1242, 1248, 1254, and 1260 dtained from the EPA. Quantitation was pafarmed by
summing thepeek haghtsdf thefivemgar peeksof the dandardsand comparing thoseumsto the
amsd thesamepesksinthesanpe

Qudity Assrance

Thelaboratory quelity assuranceinduded (8) 10%o replicateandysis (b) 15% spiked audit ssmples
and (0) 13% and 10%ofidd blarksfar ar and suface samples repedtivdy. Replicteandyssof
sardesprovidesamesared andyticd predson. A ssoond diquat of thesampleedradt isandyzed
and reaitsarecompared to evdugte the vaiahlity inharertintheandyticd method. Ardlyssof soiked
audit ssmplesprovidesan assessmant of andyticd aoourary. Saikesampleswere prepared by the
|aboratory quity assurance officer by adding aknoan quentity of Arodor 1248, 1254 o 1260t0a
dean aatton gauze ped; or Arodar 1242, 1254 or 1260 to aflarisl tubeand Arodor 1260 toaglass
fiberfilter.

Sample Chain-of-Cudtody
Sample Chaintaf-Oustody proceduresweareanintegrd adtivity of bath sampling and anlytical

adiviies Chaintof-Custody procedures provided documeaniation of samplestivough dl phesesof
adivitiesfrom thetimethe sampling devicsswere prepered to be sant to thefidd through reparting of the



andyticd reaits Sample Chein-of-Ougtody wissinitiated by the sampling parsonnd uponrecaipt of the
smplingdevicss Each sampling devicewas assgnad auniqueidantificaion numba. The
Chain-of-Cugtody prooadureswerein acoordancewith those goedified in NIOSH's manud of
Sandard Operating Proosduresfor Indudtrid Hygiene Sampling and Chamicd Andyses SOPNo.
019, Decamber 19, 1984.

4. Sdidicd Tresamat of Daa

Inthegatidicd andyssaf the urfacewipe deta, none detected valuesweretrested using the L/2
gaoraximation method [34]. Thisgpproech assumesthet dl noneddiected (ND) vauesareend to
hdlf thedgtedtionlimit (L), i.e, ND=L/2

The PCB suface ddawearetesed far nomndlity [5,6] to deermineif the detafallowed anonmd or log
nomd ddribuion. The ShgaroWilk Satidic, W, wesusad totest for namrdity if thesampleszewes
lessthen 51. TheKdmogorov Saidic, D, wesused if thesample szeweas gregter then 50. These
tetsshowed thedatato belog nommdly digributed. Therdfore, the geometric meenwes usad asthe
primery messuredt cantrd tendancy. Thedaidicd comparisonswere pafamed usng log
trandformed data

A tdaidic[56] wesusad to test the null hypotheses of no difference between themeen log surfece
conoatraionsof PCBspresart inthe U.S Rodt Office Buillding and thosepresant in the Pagpe Bd e
Fedad Buildng,

V. EVALUATION CRITERIA

A.  Tododogy

Commadd PCBsaemixturesdf isomasa dlaingted biphanyls FCBswaemanufadiured inthe United
Satesand marketed under the " Trade neme Arodor” aocording to the average paroant dhlarine content of the
mixture TheArodor productswere desgnated by numbarsauch as 1221, 1242, 1248, 1254, and 1260,
with thelad two digits represanting the gpraximete paroant by weight of dlarineinthemixtures: Arodor
1016, however, conteined 41% dilarine

Thelntamationd Agancy far Resaarch on Canoar hes conduded thet the evidencefar PCBS
cadnoganaty toanmdsand to humansislimited. "Catan pdydiaineted biphenylsarecardnoganicto
miceand rasdter thar ard adminidration, produding benign and mdlignent liver neoaams Ord
admingraion of paydhaineted biphenyisinoressad theinddance d liver neodlaasinrasprevioldy
expossd to N-nitrosodighylaming' [ 7].

Inamortdity sudy anong warkersat two cgpeditar maenufadiuning planisin the United Siates[ 8] agrester
then expedted number of dosarved dethsfrom cancer of theliver and canoer of theredumwerenoted.
Nethe incressewes datistically sgnificant for bath dudy stescombained. Howvever, inareoant updde of this
sudy, with fdlow-up through 1982, theexcessin liverhalliary tract canoar wes Satistically sgnificart (5
aosaved vs 1.9 expacted)) wheress theexcessin canoa of theredumweslill devated but nat datisticaly
sgificat. Inamardity dudy amongwarkesa acgpeatar manufaduing pat intdy [9) mdesheda
datidicaly sgnificant inoressed number of desthsfromdl neoplaams When ardlyzed ssperatdy by orgen
gydam, deeth from negdlaams of the digestive argans and paritoneum (3 cosarveed vs 0.88 expected) and
from lymphetic and hematopaldlic tissues (2 absarved vs 046 expected) wearedevated. Thissudy was



recently expended toindudedl workerswith onewesk or moreof erdoymant with vitd tatusfdlon-up
through 1982, Inthe updated resLits therewasadatidicaly sgnificant excessin canoer among bath famdes
(12 oosarved vs 5.3 expected) and mdes (14 aosaved vs 7.6 expedted). In both groupstherewere
nonsgnificant exaessssin lymphetichametopaietic canoer and adatidicaly sgnificant excessindigestive
canoar among mdles (6 dosarveed vs 2.2 expected). Unfartunetdy, nat enoughinfarmetionisprovided to
ogeminetherisk oadficaly for liver canoa.

B. BExpoueQitaia

TheNationd Ingtitutefor Oocupationd Sefety and Hedth (NIOSH) recommendsthat exposreto PCBsin
thewarkplaoekelimited a or bedow the mininum relisble detedtable conoantration of 1 ugyi? detemmined as
atimeweaghted averagefor up to a10-hour workday, 40-hour workwesk. The NIOSH recommended
expoarelimit (REL) washbesed onthefindings of advasergrodudivedfedsinexqpaimantd animds onthe
condusonthet PFCBsarecardnogasin rasand miceand, therefare, patentid humen caranogarnsinthe
warkplaog and onthe conduson thet humen and animd dudieshavenat damondraed aleve of expoaureto
PCBsthet will not slgject thewarker to possbleliver injury [10,.11].

The Oooupetiond Sefdly and Hedlth Administration (OSHA) promugeted its pamissbleexpoaurelimit
(PEL) of 1 mg/n for airfbome dnlarodiphenyl produdts (PCBS) containing 42% dhlarine and 05 mgin? for
chlaradiphenyl produdis containing 54% chlarine detaminad as 8-hour imeweighted average (TWA)
concantrationsbesad on the 1968 Threshdd Limit VAues (TLVS) of the Amearican Conference of
Govemmeantd Industrid Hygienigs(ACGIH) [12]. TheTLVs whichhavereméaned undenged a 1 mgi?
and 05 mg/n through 1986, arebesad on the prevention of liver injury in expossd workers[13). The
OSHA PEL andthe ACGIH TLV indudea"skin'" noiationwhich refersto the potentid contribuiionto
ovadl exposrehy theautaneousroute

Thereaeno NIOSH RELS OHA PELsar ACGIH TLVsfor assessng exposurefrom aufaces
contaminated with PCBs Datacdllected by NIOSH ressarchers[ 14,15 show thet the concentrations of
PCBspresat asnomd levdsaf beckground contamingtion in commerad dffice bulldingsranged fram
non-detected (<1 ug/n) to 21 ugfin? (meen 9 ugyin?) on high skin contact Surfaoes; and 3to 110 ugn'? (meen
18 ugin?) ondeveated harizontd Surfaces Based upon these dataand ather data[ 16] cdllected by NIOSH
reseerchars asufaceguiddinedf 50 ugnt isused by NIOSH ressarchersto assessexposureto PCBson
ufacein commeadd officebuildings U.S BPA [17] hesrecommended adesnup aitariacf 10 ugf100 an?
(equivalent to 1000 ugi?) for high skin contact Srfaces contaminated with PCBs

VI. RESUL TSAND DISCUSSON

A.  Airbomeand Qurface Conocanraionsof PCBs

Atad of 0ar smpleswereadleded for theandyssof FCBs(Tadlel). Twodf thesesampleswere
odlledted & therodf fresh ar intske to detemmine the conoantration of FCBs ertaring the building through the
ambiet ar; and 18 ssmpleswere adledted in the coopied warkspece of thebuilding. Thearmbientar
samplesdid nat show detectable conoanirations of PCBs at adetedtion limit of gapraximetdy <0.006 g/,
Four o the 18 workspece samples showed concentraions above the detetion limit; thesefour samples
ranged from 0,006 to 0.1 ugyi® (geometric meen= 0,01 ugin?). ThePCB inthreedf thefour sanpleswias
identified as Arodar 1260; thefourth sample showed acombaingtion of Arodar 1254 and 1260.



ThePCB andysssdf 36 sarplesadlleted from the aurface of ar Lpply diffusarsof ventilation dudsfrom 18
arhendingunits(AHUS arepresatadin Table2. Each of thear-hending sydemswearesarded a two
locationsinthewarkgpece: Thirty-oneof the 36 samples howed detecdtable concantrations of PFCBs
Ovadl, the concantrationsranged from non-oetected (<0.36 ugin) to 44 ugin (geometric meen =66
ugi?) with a5-95 peroentilerange of non-detected (<0.36 ugin) to 39 ugin?. (The'5-9%5 paroantilerange
encompessss 0% of thesample concantraions) The PCB wiasidentified as Arodar 1260inthe 31
samples aother Arodors 1016, 1221, 1232, 1242, 1248, and 1254 were nat presant & the same detedtion
limit.

ThePCB andysesof 108 samples adllected from variousworkgoece surfaces throughout the buillding are
presmtedin Table 3. Ningy-fivedf the 108 ssmples howed detedtale conoatraionsof PCBs Overdl,
the conoantrations ranged from non-detected (<0.28 ugfin'?) to 56 ugin? (geometric meen= 15 ugi?) witha
595 paroantile rangefrom non-detected to 21 ugin?. Onevaue (56 ugn?) exoeseded S0 ug/n. This
samplewas adllected on an devated horizontd surface (top of aventilaion dud) inthefirg floor mal
workroom. ThePCB wesidantified asArodors 1248, 1254 or 1260; Arodors 1016, 1221, 1232 and
1242 werenat detected.

Theadysssd the 108 warkgpece samplesaresummanized in Teble4 by areadt the buillding (besamant
through floor four) and locationwithin the area(floors vartica, deveted harizontd and high skin contact
aufaoss). Veticd sufacesindudewdls srudurd cdunnsand sdesof equipmant; deveted horizontdl
ufasesaethose aufacesa ahaght of gredter then Ix-feat dbovethefloor uch astops of caoingts
bookdheves and ventilation dudts and high skin contact aurfaoesindude desks tebles countersandfile
cdhnds Higha concantrationswere presant onfloarsand devated harizonid

aurfaoes (geometric means =35 and 3.2 ug/n'?, regpedtively) then on high skin contact and verticel Surfaoes
(geometric meens= 2.3 and 060 ug/n', respedtively).

Campaison of PFCB Contamingion Conoantrations: Oklahoma City Pogt Office Bullding versus Page
Bdde Fedad Buildng[1].

Thesamplesadlected in the Oklahoma Gty Post Office (OCRO) Building gengrally showed thet thear
contained non-detectable (<0.006 ug/n) concantrations of PCBS four of the 18 warkgoece samplesthat
showed detectable conoentrations ranged from 0.006 to 0.10 ugi? (geometric meen= 001 ug/n®). The
samplescdllected inthe Pege B cher Fedard (PBF) Bulldingin Februery 1986 dl showed detedtabledr
conoartrations of PCBs (geometric meen =021 ugfi®, range= 011 to 0.37 ugn?, n=37), axdthe
conoantraionsdd nat vary with areaof thebuilding (F = 1.44, p=021).

Thesufaoce concantraions of PCBspresant inthe 18 ar-hending sysamsinthe OCPO Bullding were
compered to the concantraions presant inthe 26 ar-hendling sysamsin the PBF Bullding. The
conoanraionsof PCBspresant inthe OCPO Bilding (geometric meen = 6.6 ugfin?, range= <0.28to 44
win?, n=36) aresignificanty lower (t=-5.71, p <0.0001) then the concarraionspresant inthe PBF
Building (geometric meen= 37 ugin, range= 2to 332 ugin?, n="79).

The concantrations of PCBs on thewarkspece surfacesin thetwo buildingswearecompared. Thearess of
the PBF Bullding werelimited to the besamant, floors one through four, and fird and ssoond mezzanines The
suface concantrations of PCBsin the OCPO Building (geometric meen= 15 ugif, range= <0280 56
ugi?, n=108) arenct Sgnificantly different (t =-1.38, p>0.16) from the conoantrations presart inthe PBF
Building (geomdtric meen= 19 ugin, range= <0.32t0 92 ug/in?, n=207).



VII.

Theconcantraions an thewarkgpece surfacesin themain mal hendingwarkroomsineech building dsowere
compaed. Theaconoartrationsinthe OCPO Building (geometric meen= 14 ugint, range= 0.28t0 56
wi?, n=41) wearesignificanty lower (t=-3.35, p<0.001) then the concenrations presart inthe PBF
Building (geomdric meen=4.1 ugin, range= <0.32t0 58 ug/in?, n=59). Thisdffaeceisconddat with
thecontamirion levdspresant inthe ventilaion sysem of the PBF Bullding, ssven of thear-hending sysams
thet savicethesefloors contained the highest Surface conoantrations of RCBs (geometric meen = 82 ugfin't,
range 14 to 332 ug/in, n=29). Theseconoantrationsaso aredgnificantly greeter (t=-8.21, p <0.0001)
then the concentraions presant inthe ar-hendiing sydemstra savicethe mal warkroom aressinthe OCPO
Buildng

Theconoantraionsof FCBsonwarkgoece surfacssinthearess of thetwo bulldings exduding themanmall
hending warkroomsdso werecompered. Theconoanirationsin the OCPO Bullding (geomericmeen=16
Ui, range= <0280 22 ugin¥, = 67) aenat sgrificanty dfferent (t=083, p>041) fromthe
concartrations presant inthe PBF Blilding (geometric meen= 14 ugfin®, range=<0.32to 23 ugfin?, n=
149).

CONCLUSONS

A dudy wascondudted to detleminethear and surface conoantraions of palydhlarneted biphanyis (FCBg)
presant as bedkground contamingtion in the Oklahoma City Rogt Office Building, and comparethese detato the
coogtraionspresat inthe Pege Bddher Fedad Bulldingin Tulsg Oklahoma: Thebulldingsaresmilar inthet
bothwerecondruded inthe mid-1960s and heve sarved asmall hendling asswll asdfficebuildings ThePege
Bdde Buldngisuniquay dssmiler inthet it eqparienced asoat-produaing PCB-trandamer mefundionin 1982

Thear inthe Oklahoma Gity Rogt Office (OCPO) Bullding generdlly contained non-detectable concentrations of
PCBs Messrable concantrations of PCBswere condstantly presant onworkpace surfaces aswdl ason
ar-handing sysem sufaces Thesurfaoe conoanrationswerebeow the 50 ugint eveluation aritariaused by
NIOSH invedtigetarsin assessng FCB contamingtion on surfacesin commeardd dfficebulldings
Comparison of the OCPO Bullding bedkground contamingtion cetaito the contaminetion levdspresant inthe Pege
Bddhe Fedad (FBF) Buildng showed thefdlowing

1 Thearinthe OCPO Bulding genadly contained non-detedtable concantraions of PCBs wheress theair in
the PBF Building contained mesardde conoarationswhich dd nat vary with areadf the bullding.

2. Thesufaceconcatraionsof PFCBspresat inthear-hending sysamsinthe OCPO Buldng are
datidicaly sgnificanty lower then theconcatraionspresart inthe ar-hending sydemsin the FBF Building:

3. Theovadl PCB conoantrations onworkpece surfacesthroughout thetwo builldingsare nat sgnificanty
dfferat. (Thecompaison exdudesthe contamingtion levelspresant on thewest loeding dodk, conveyor
tunnds and subbesamant aress of the PBF Buillding). However, comparison of theconoantrationspresart in
themain mal warkrooms howed thet Sgnificantly lowver concanrationswere presart inthe OCRO Bullding
theninthePBF Buildng
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Sge
Numbe

204AB
200AB
206AB
20/AB
208AB
209AB

210AB
211AB
212AB
203AB
219AB
220AB
216AB
217AB
218AB
213AB
214AB
215AB
201AB
202AB
221AB
222AB
223AB

Tddel
Airbome Concantraions of Falydhlarineted Biphanyls

U.S Rot OfficeBullding
OkiahomaCity, Oklahoma

April 10-12, 1987

SardeVdure Arodar Conc. ugin?

SampleLocdion Liters 1254
Mal Handing

14 floor a cdumn F7 3028 ND?
1¢ floor weghersdaion 3112 ND
14 floora cdum D14 3104 ND
2ndfloor & cdun F7 3092 ND
2ndfloor room 233 3134 ND
2ndfloor @ cdum F14 3013 ND
Office Tower:

Bassmatroom 019A 077 ND
Basamat room 06A 2968 ND
Basamat room 018 3060 ND
14 floor savicecounter 3098 ND
2ndfloor room 219 3036 ND
2ndfloor room 200A 2208 ND
3rdfloor room 302 2941 0.09
3rdfloor room 317A 2787 ND
3rdfloor room 306A 2992 ND
4thfloor room 406 2882 ND
4th floor room 405 2881 ND
4thfloor room403 294 ND
Rodf freshar inteke 3143 ND
Rodf freshar inteke 3090 ND
Fddblaks 0 ND
FHddblaks 0 ND
Fddblaks 0 ND

Datesnondeeted. Thelimit of detedionfor Arodars 1254 and 12801is
<002 ug par sample whichisequivaent to gopraximetdy <0006 ug/in®
aaumngandr vdumed 22 litas

ND?
ND
ND
ND
0.006
0.007

ND
ND
ND
ND
ND
ND
0.007
ND
ND
ND
ND
001
ND
ND
ND
ND
ND



Sape
Number

WP116
WP117
WP118
WP119
WP120
WP121
WP122
WP123
WP124
WP125
WP126
WP127
WP128
WP129
WP130
WP131

WP110
WP111
WP112
WP113
WP114
WP115

Tade3

Suface Conoatrationsof Pdydianineted Biphenyls

U.S Rog Office Building
OklahomaCity, Oklahoma
Apil 10-12, 1987
Arodor Conoantration ugin?
Sarpelocdion 1248 121 1260 Tad
BASEMENT:
Room 018top of filecahing & cdum b 096 ND ND 096
Room 018 top of teblea colunn J7/B ND? [040° ND [0.40p°
Room O3 top of doragecahing e cdumn K6 ND ND 072 072
Room Obtop of teble ND ND 064 064
HddBlark ND ND ND ND
Room 05 conaretefloor 16 ND ND 16
Room 06 top of doragelocker a coumnsK9K10 ND ND 16 16
Room019A top of table 16 ND ND 16
Room 019A top of metd soregecehingt ND ND 12 12
Room 019A top of dek 11 ND ND 11
Room 019A top of metd soregecehingt [0.76] ND ND [0.76]
Room 08 ogamictilefloor 22 ND ND 22
Room 020wl & cdumn G11 [0.85] ND ND [0.85]
Room 022 top of teble 19 ND ND 19
Room 022 top of doragelocker ND ND 168 168
Room 022 top of dorage caingt ND ND 72 72
HRST HLOOR: NothEd
Loy & cdumns Q2 tarazotilefloor 12 ND ND 12
Room 103 & cdumn 2Cwal ND [0.72] ND [072]
Room 105 top of dorage caingt ND ND 76 76
Room 106 top of wall far posiqueroom ND ND 40 40
Room 105top of savice counter ND ND ND ND

Room 105top of sfe ND ND 12 12



Table3 (continued)

Sarge Arodor Conoentretion ugin?
Numbe  Sanmplelocdion 1248 1254 1260 Tod
HRST HLOOR:
WP62 Room 130 top of desk ND? ND ND ND
WP63 Cdum J14 top of ventilation duct ND ND 233 233
WP64 Cdum G13topdf filecabingt ND ND ND ND
WP65 Cdum G12/G13top of ventilation duct ND ND 128 128
WP66 Cdurmn I/ 12 top o vertilation duct ND ND 56.0 56.0
WP67 Cdum Btopd doregecabingt ND ND 120 120
WP63 Cdum GYG10top of vattilaionduat ND ND 244 244
WP69 Cdumn RF top of ventilation duct ND ND 132 132
WPT70 Cdumn DD10top of vartilaionduct ND ND 212 21.2
WP71 Cdumn C12/C13top of vertilation duct ND 24.8 ND 24.8
WP72 Hddhlak ND ND ND ND
WP132 Hddhak ND ND ND ND
WP133  Room1l4topof teble 12 ND ND 12
WP134  CdumD7/D8fla ceeteble 096 ND ND 096
WP135  CdumCotopof tedle [0.80° ND ND [080]
WP136  Rooml6ltopoftde [040 ND ND [040]
WP137  Room161vinyi flaortile 17 ND ND 17
WP138  Room149topaftde [0&4] ND ND [0&4]
WP139  CdumGl6wdl [060] ND ND [060]
WP140  Room128topoftddle [0.72] ND ND [0.72]
WP149  Room118top of savicecourter ND ND ND ND
WPIS0  Cdumn BI0top of flat soting mechine * * * *
WP151  CdumG7topd filecsanet 15 ND 14 29
WP152 Room 156tgp of teble ND ND 14 14
WP153  CdumE12E13topdf tehle ND ND ND ND
SECOND H.OOR: NorthEnd
WP5 Room 200top of mall case ND ND 26 26
WP%6 Hdddak ND ND ND ND
WP97 Room 200 top of desk 16 ND 09%6 26
WP33 Room 204wl & cdumn FL ND ND 38 38
WP9 Room 207 top of desk 15 ND 092 24
WP100  Room209B top of patitionwal ND ND 108 108
WP101  Room209A top df filecahingt ND ND 30 30
WP102  Room211topof desk ND ND 12 12

WP103  Room217vinyl tilefloor ND 40 ND 40



Sge
Numbe

WP104
WP105
WP106
WP107
WP108
WP109

WP78
WP/9
WPS0
WP141
WP142
WP143
WP144
WP145
WP146
WP147
WP148
WP14
WP155
WP156
WP15/
WP158
WP159
WP160
WP73
WP/74
WP/5
WP/76
WP77

Table3 (continued)

SampleLocation

SECOND H-OOR: Narth End (continued)
Room 217 caramictilefioor
Room 219A top of metd dorage cebingt
Room 219A top of desk

Room 219A top of filecaoingt
HddBlak

Room 219A top of doragecaingt
SECOND HLOOR:

Cdum FF10top o adling ar supply diffuser
Cdum EGE7 top of letter case
Cdum Btop o dorapecabingt
Cdum C8topdf filecainet

Cdum El6topof work teble
CdumFl4topof teble

Hddhlank
Cdum GBtop df filecainet

Cdum F7/E7 top of filecahinet
Cdum BBtop d filecaoinet
Hddhlank

Room250top of tehle

Cdum D13D14fla casetedle
Hddhlak

Cdumn D13D14fla ceseteble
Room 241 top of teble
Room 243 top of disc decoder

Room 257 top of teble

Caumn C11/C12 top of soragelodker
Caum C17/C18top of doragelocker
Cdumn D16D17 top of soragecabingt
Cdurmn 1617 top o partition well
Cdumn F13F14 top of soragecaingt

Arodar Conoantration ugi?

1248 124 1260 Tod
ND 44 ND 44
ND ND 17 17
[072] ND [052] [12]
ND ND 13 13
ND ND [044 [044]
ND 15 ND 15
ND 96 ND 96
ND ND ND ND
ND [05] ND [057
[044] ND ND  [044]
[044] ND ND  [044]
[010] ND ND  [040]
ND ND ND ND
[084] ND [044 [L3
[084] ND ND  [084]
[089] ND ND  [08]
ND ND ND ND
[080] ND ND  [080]
[064] ND ND  [064]
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND 0.88 0.88
ND 0.68 ND 0.68
ND 03] ND [03f
ND ND 84 84
ND 32 ND 32
ND 21 ND 21



Table3 (continued)

Sarge Arodor Conoantretion ugin'?
Numbe  Sanmplelocdion 1248 1254 1260 Tod
THIRD ALOOR:
WP8L Room32topdf tehle ND 38 ND 38
WP32 Room 34 top of filecabingt ND ND 11 11
WP83 Carmidorwdl & cdumF3 ND ND ND ND
WPa4 Hddhlank ND [052] ND [052]
WP85 Room 306A top of teble 26 ND ND 26
WP86 Room 307A top of soragecebinet ND ND 17 17
WP87 Room 310top of doragecahingt ND ND 10 10
WPs3 Room 310top of dek 10 ND ND 10
WP89 Mensresroomvinyl tilefloor 48 ND 27 75
WP0 Mansredroom caranictilefloor 48 ND 31 79
WPI1 Room 317A top of dek 15 ND ND 15
WP2 Room 318top of desk [048] ND ND [048]
WP33 Room 318 top of bookcase ND ND 18 18
WPX4 Room 318A top of kardex file 092 ND ND 092
FOURTH HLOOR:
WP25 Room403top of dek ND ND 16 16
WP26 Room 404 top of desk ND 21 ND 21
WPR27 Room 405 top of desk 20 ND 14 34
WP28 Room 406 top of filecahinet ND ND 11 11
WP29 Room 406 top of doregecabingt ND ND 6.0 6.0
WP30 Room 405 top of doragecahingt ND 21.6 ND 216
WP31 Room42wadl ND ND [037] [037]
WP32 Room 406 top of doragecahingt ND ND ND ND
WP33 Room 406 top of desk 20 ND 12 32
WP34 Room408topdf tehle 14 ND ND 14
WP35 Room 408B top of dorape cebinet ND ND ND ND
WP36 Hddhlak ND ND ND ND
WP37 Carridor wal & Room409 ND ND ND ND
WP33 Room 409 top of desk ND ND ND ND

WP39 Room 409 top of dorage caingt ND 15 ND 15



Table3 (continued)

Sarge Arodor Conoantretion ugin'?
Number SampleLocation 1248 124 1260 Tad
WP  Room409topd filecshingt ND 10 ND 10
WPAL Room 408B top of desk ND 32 ND 32
WP42 Room406top of filecabingt ND 11 ND 11
WP43 Room418vinyl tilefloor 7.6 ND 56 132
WP44 Room415caamictilefloor ND 32 ND 32
WP45  Room404topof filecabinet ND ND  [076] [076]

PDenatesnon-detected. Thelimit of detection for Arodors 1248, 1254, and 1260 are 0.28 to 056 ug/n, 0.20 ugyin'?,
and 0.14to0 040 ug/nT, repedtivey.

PPCB concartraionisbetween thelimit of detedtion and limit of quientitation. Thelimit of quentitetionfor Arodars
1248, 1254 and 1260 are 0.88 to 1.8 ug/n?, 0.64 ugin, and 052 to 1.3 ug/n'¥, reoedtively.

* Sarplelodindamicd aelyss



Sape
Number

WPL
WPL7
WP2
WP18
WP3
WP15
WP4
WP16
WP5
WP9
WP6
WPI9
WP/
WP8
WP10
WP11
WP13
WP14
WP12

WP20
WP21
WP22
WPZ23
WP46
WP47
WP49
WP30
WP51
WP52
WP53
WPA4

Tahle2

Suface Conoanrationsof Fdlydhlarineted Biphenyls
Qufaced Supdy Air Diffuser Towards Ventilaion Duat

U.S Rogt Office Building
OkiahomaCity, Oklahoma
Apil 10-12, 1987
Arodor 1260

SarpleLocation ugin?
SECOND H.OORMAIL HANDLING:
AHU* 23cdum B ND (0.36)2
" JiB 76
AHU 2-2 cdumn A5 ND (0.36)
" "Room266 156
AHU 2-1 Room 241 5.2
"ot r243 238
AHU 24 cdumn 1011 30
RN ¢ 41 [0) 200
AHU 2-6 cdumn 112713 84
"ot 1304 76
AHU 2-5 Room 257 22
R ¢V ND (0.36)
AHU 2-7 Room 252 92
R <1 | 96
AHU 2-8 cdumn G15/G16 7.2

"N GlAGIS 92
AHU 29 cdumn G17/G18 6.8

" " D17D18 104
Hddhlak ND (0.36)
HRST ALOOR MAIL HANDLING
AHU 1-2cdumn BB 188
€€ 288
AHU 1-1cdumn E3F3 152
T HS 88
AHU 1-4 cdumn J7/B ND (0.36)
""" D8D9 ND (0.36)
AHU 1:5c0umn D10D11 304
"on ot Clocu 440
AHU 1-7 cdumn C15/C16 152

" " D15D16 20
AHU 1-8cdumn D17/D18 88

" " E17EI8 236



Table2 (continued)

Suface Conoanrationsof Fdlydhlarineted Biphenyls
Qufaced Supdy Air Diffuser Towards Ventilaion Duat

U.S Rogt Office Building
OkiahomaCity, Oklahoma
Apil 10-12, 1987
Sge Arodor 1260
Number SarnpleLoction ugin?
WPS5 AHU 1-9Room 145 31
WP6 R < ¢ 328
WP57 AHU 1-3Room 119 80
WP53 "ot T8 380
WP59 AHU 1-6 Room 128 156
WP61 R < 0 152
WP24 HedBlark ND (0.36)
WP48 "o ND (0.36)
WP60 "o ND (0.36)

2Dendtesnondetedted. Vauein paranthesssisthelimit of detedtion.

* Danatesar-handing unit.



Tadle4
Smmay of Raydiarineted Biphenyl (FCB) Concantrationson Warkplaoe Surfacesby Areaand Location
U.S Rog OfficeBuilding
OkiahomaCity, Oklahoma
Apil 10- 12,1987

PCB Conoatration ugn?
Gaomdric  Geomdric

Area Locationof Sufece n/N* Meat Mea? Sd Dev. Rage
4thHoor Hoor 22 82 6.4 28 32-13
Vaticd 02 - - - ND°
High Skin Contact 1011 17 14 21 ND -34
HevaedHaizond 35 59 16 75 ND - 22
Ovadl 1520 33 14 37 ND - 22
SrdHoor Hoor 22 1.7 1.7 10 75-78
Vaticd o1 - - - ND
High Skin Contat 6/6 17 14 21 048-28
Bevated Harizond 44 14 13 14 092-18
Ovadl 12/13 24 15 28 ND -7.8
2ndHoor Hoor 22 42 42 - 40 -44
(Noth End) Vaticd 11 38 38 - -
High Skin Contat 6/6 20 18 15 12-30
Bevated Harizontd 44 41 29 25 17-11
Ovadl 1313 31 25 19 12-11
2dHoor High Skin Contat g1 066 057 19 ND -13
(Mal Warkroom)Heveated Horizonid 8/8 31 14 43 0.36-96
Ovedl 16/19 17 083 30 ND -96
1¢Hoor Hoor 11 12 12 - -
(North End) Vaticd 11 0.72 072 - -
High Skin Contat 12 067 04 - ND -12
HevaedHaizond 22 58 55 - 40-76
Ovadl 56 25 13 40 ND -76
1¢Hoor Hoor 11 17 17 - -
(Mal Workroom)Vetica 11 0.60 060 - -
High Skin Contat 812 084 058 25 ND -29
Bevated Harizond 8/8 23 21 17 12 -5

Ovedl 1822 91 22 6.5 ND - 56



Table4 (continued)

PCB Conoatration ugn?
Gaomdric  Gaomdric

Area Loctionof Suface n/N* Mea? Meat Sd Dev. Rae
Basamat Hoor 22 19 19 - 16-22
Vaticd 11 0.86 0.86 - -
High Sdn Contat 6/6 11 095 18 04-19
HevdedHaizond 66 4.7 22 36 072- 17
Ovedl 1515 26 15 25 04 - 17

* NN denatesthe number of samples abovethe detedtion limitthe tatd number of samples adlleted.
2 Arithmetic and geometric means calaulated with non-detected vl ues trested s onehdlf the datedtion limit.

®ND denatesnon-detected. Thelimit of detedtion ranged from 014 to 056 ugn.



