PCB CONTAMINATION IN AN OFFICE BUILDING
M.X.Petreas', B.Ronzi’, D.Wijckoon', W.M.Draper’, R.D.Stephens’
Hazardous Materlals Laboratory’ & Toxic Substances Control Program®
California Department of Health Sarvices
2151 Berkeley Way, Berkelay, CA 94704, USA

Abstract

A slx-story office bullding was repeatedly montored lor PCB contamination following an electric switch explosion and subsequent
clean up. Wipe samples from the Heating Vontilating and Alr Conditioning (HVAC) surfaces showed concentratlons ol Aractor
1016/1242, 1254 and 1260 ranging from <0.4 10 2208 sg/m?, Subsequent alr sampling throughout tha building, ravealed tevols of,
basleally, the tower molecular welght PCBs ranging from <0.01 to 0.07 wg/m’. Results are presented and potential sources are
discussed.

Intr i

An electric switch explasion In the vault of an office building was followed by a sories of clean up and sampling operations. One
of the wipe samples from a vontiiation duct showed 760 #0/m* PCB and Indicaled the need for a thorough svaluation of the
presence of PCBs inside the Healing, Ventilating and Air Condltioning {HVAC) system, as well as In the Indoor alr. Tha objectives
of the study were: 1) to determine the extant of PCB contamination In the HVAC and In the bullding alr, 2) to compare the findings
to resulls from other studies and 3) to evaluate the potential health risks to parsons working In this building. A stepwise approach
was taken, with the HVAC study conducted first, Iollowed a fow months later by an alr quality Investigation.

Experimeptal

1. Building characteristics

The 1st flcor of this 6-story building is served by a soparate HVAC system with ducted supply and return. Floors 2 through 6 are
served by an HVAC with ducted supply and dropped ceiling {planurn) return. Two parallol roturn air shalts, ono in the north and
the other n the south side of the bullding, connect the retum air plena from each floor. Fluorescent light fixtures with PCB
contalning ballasts are used throughout the buding.

2. Sample location and methodology

Wipe samples were collected from supply and return air ducts. from the mechanical room fans and raturn alr baffles, and from the
two shalts at the points where the raturn alr plena on each floor meat the shafts. Samples were collacted using cotton gauze pads
soaked In hexane, Becausa of the complexities of the surfaces ta be sampled (curvature, access, elc.), varylng surfaco areas were
sampled ranging from 20cm x 12em 1o 50cm x 50cm. Since the surfaces of the HVAC could be very dusty in some locations, we
obtalned an estimate of the concentration of the PCBs in the dust {mass of PCBs par mass of dust), In addition to the conventional
mass of PCBs per area sampled, by welghing the pads before and after sampling.

Air sampling took place during a 3-day holiday, when most of the employees woro away from the bullding. The HVAC system,
howaver, was sot to oporate under normal, working hours condltions, throughout the 80 + hours of sampling. Small size personal
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pumps wers used al & fow rate of about 500 mL/min for about 60 hrs. The sampler conslsted of a 37mm cassette holding a glass
fier filter, followed by a glass tube, 110mm x 8mm OD, contalning two sections (400 and 200 mg) of Florisll. Flow rates were
monhored twice a day by a calibrated rotameter.

Alrsamples were collected systamatically throughout the building. The pumps were placed on desktops to sample from what would
be the breathing zone of a seated person. Four pumps were placed In the 1st floor conference room to get an cstimate of the
varlabilty ol airborno PCBs. Outdoor alr was sampied on the roof.

3. Analytical methods

Wipe samples Following the post-sampling welghing, the gauze pads and thelr vials were Soxhlet-exiracted with hexane for 16 hrs
and tha solvent exchanged to iso-octane. Aliquots were Injected Into a GC/ECD with a 60m DB-5 capillary column. PCBs were
identitied and quantitated using 5 marker peaks from each of Aroclor 1242, 1254 and 1260. it is not possible to distinguish between
Aroclor 1242 and 1016 with this analytical procedure; results of this low molecular weight fraction are reported as Aroclor
1016/1242.

Alr gamples A modification of NIOSH Mathod 5503 was used to extract and analyse the samples, The filter and the front section
of the Florisil tube were combined and extracted with 10 mL of hexana for 30 min on a vibrating platform, the solvent exchanged
to iso-oclane and aliquots analysed as above. The back-up seclions were analysed separately to check for breakihrough.

Resgult Di I

Wipe samples trom the HVAC were collected In June of 1989. Alr samples were collacted in January 1990 and additional- wipe
samples were collected after the completion of the air sampling, to confirm the lavels in the HVAC. The rosults are summarized in
Table 1. ’

In addition o confirming the high levels inltially measured in a duct, the June round of sampling indicated widespread PCB
contaminatlon In the HVAC. Araclor 1016/1242, 1254 and 1260 were measured at all locatlons but the Aroclor-speclfic profile varied
with no consistent pattern. When all Aroclor types were summed and exprossed as total PCB, the distribution appeared log-normal
with a geometric mean (G.M)) of 142.9 xg/m? and a geomaetric standard davlation {G.S.D.) of 2.8. Expression of the results In ug/m’
Is used hera for comparative purposes oaly, since it is not appropriate In this case because of the varied dust loading on the duct
surfaces. Results expressed in xg/g take Into account the dust Joading and are more relavant; howevar, historically, data have not
been reparted In these units and cannot be used for comparison. Table 1 shows the summary statistics In both types of dimensions.
The total PCB measurements were higher than levels reported from three other buildings with PCB measurements in the HVAC.
These buidings'? Included two office bulldings with no known history of transformer failure that had, respectively, G.M. of 129 and
47 xg/m? and G.S.D. of 2.6 and 2.3, and a buiding with a PCB transformer fire that had a mean of 50 ug/m? and a standard
deviation (SD) of 110 «g/m?. Thase same bulldings had also been sampled for airborne PCBs. The relationship between PCBs in
the HVAC and PCBs In the indoor alr of thoss three buldings indicated that alr levels in the bullding under investigation might be
unacceptably high. This possibility prompted the alr sampling to evaluate the airborne PCB levels to which people working In this
buikding might be exposed.

To avold any disturbance of the dust loading on the ducts that could bias the air measuroments, a second set of wipa samples was
collocted Immedlately after the completion of tho air sampling. Thase wipe samples were collected from selected areas adjacent
to previous samptles to determing any changes In the status of the PCB levels in the HVAC. No major changes were observed
batween repeat samples and, therefore, the alr measurements coukd be compared to the sot of wipe measurements ccllected a fow
months earlier.

The alr samples showed very low levels of, predominantly, Aroclior 1016/1242. The other two Aroclar types repeatedly found In the
HVAC were not detected In the alr. When, instead of Aroclor type, Individual PCB Isomers were examined, the low molecular welight
Isomers coniributed aimost exclusively to the total alrborne PCBs. No Aroclor was detected in the outdoor alr. The four replicate
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samples from the conferance room were practically Identical, Indicating homogenelty. The results, summarized on Table 1, are in
the low end of tha ranga reported in other studies™ of office bulidings, hame kitchens and schools. Lavels in this bulding wero well
bolow the most stringent guldofine for alrborne PCBs, This guldelne of 0.5 kg/m® was set to be equal to or lower to what is
commenly found In office bulldings, and 1 is well below that which would pose any signHicant health risk'?

Aroclor 1016 was identitied in all three types of ballasts in the fluorescent lights used In the bullding. Following the alr sampling,
a partial Inspectlon of the building revealed that 1/3 of tha ballasts examined ware leaking. It has been estimated that of all ballasts
that have leaked, or otherwlse faled, 10% Involve a capacitor rupture. In addition, the tar-like Insulation material ls often
contaminated with PCBs even though the capacltor is Intact®,

Other studles had Indicated a simplo relatlonship between the levels found Inside the HVAC and in the Indoor alr'? Such a
relationship did not seom to apply In this bullding. It is likely that, in this building, the HVAC serves primarily as a “sink” lor a variety
of physical and chemical agents presant, at one time or another, in the alr. Currently, the predominant source appears to be the

_ fluorescent lights. One may spaculate that Aroclor 1016 vaporizing from the ballasts adsorbs onto dust particlas that eventually settle

on the HVAC surfaces. The presence of other Aroclor typas In the HVAC may be similarly attributable to other past sources.
including the electric switch failure that triggered the whole study. On the other hand, depending on the temperature and pressure
inside segments of the HVAC, law molecular welght PCBs prasent on the surfaces may be selectively {iolallllzlng and carried Into
the alr flowing past them, This slow rate of releage may be the result of good adhesion of the olly particles onto the surfaces that
eventually act as a filtering system, trapping more dust particles.

In concluslon, the lavels of PCBs In the indoor alr of the bullding were found to be within the normal background lavels for office
bulldings, even though the PCB concentration in the dust inside the HVAC ducts averaged 7 ppm.

Table 1. Summary statistios for total PCBs in wipe and air samples

JUNE 1988 JANUARY 1990

WIPE AR WIPE

sg/g wg/m’ ag/m’ 9/ »g/m’

N 22 20 [}

min <0.4 <20 <0.01 2.2 714
max 16.6 2208.3 0.07 7.2 133.3
Median 7.0 1878 0.02 35 1162
Mean 69 264.2 0.03 40 109.2
SO0 41 4535 0.02 21 2.3
CV% 59.3 171.6 66.6 52.5 19.5
GM. 5.4 142.9 0.03 3.6 107.2
G.8.D. 24 28 1.86 1.7 1.2
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