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Case Studies

PCBs/Ballast Burnout in Schools

Mike Crandall, Larry Elliott, and Anne Votaw
Hazard Evaluations and Technical Assistance Branch
National Institute for Occupational Safety and Health

Editor’s Note: The case studies ap-
proach has long been a staple of oc-
cupational and environmental hygiene
education and practice. Case studies
allow us access to approaches that have
been attempted by others. As such, they
may or may not represent every state-
of-the-art, but they do tell us more about
the actual state of practice.

Every case study must have an ob-
jective, and each invariably includes
observations. From these observa-
tions, an evaluation may emerge. Most
case studies include recommenda-
tions. When recommendations are
made, it should be remembered that
they are made at a single point in time
and are likely to apply at that time but
may become less applicable as more
effective methodologies emerge.

We are very pleased to add this col-
umn and believe it will contribute tre-
mendously to the “applied” nature of
our journal.

Introduction

While the hazards from exposure to
outdated insulating materials in old
buildings is a widely recognized prob-
lem, the National Institute for Occu-
pational Safety and Health (NIOSH) is
learning about yet another health risk
posed by these aging structures—ex-
posure to polychlorinated biphenyls
(PCBs). In schools, homes, offices, in-
dustrial plants, and laboratories, PCB
contamination often results from
burned-out fluorescent light fixtures
manufactured before 1978.(1) Recently,
NIOSH has focused on the problems
some schools have faced when staff
and students are exposed to PCBs fol-
lowing a ballast burnout.
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Cincinnati, Ohio

From 1981 to the present, surveys
of schools in Cincinnati, Ohio,(23) Se-
attle, Washington,'® and Cross Lanes,
West Virginia,'>? have discovered PCB
contamination in rooms where older
ballasts burned out. In Stanton, Dela-
ware,(© and Detroit, Michigan,(”
teachers and students experienced
acute eye, nose, and throat irritation
from the contaminants that leaked after
ballast burnouts. This article is based
on observations at these locations.

Background

A ballast is the part of a fluorescent
lamp that protects the fixture from var-
jations in electrical voltage. Although
the service life of these ballasts is usu-
ally 12 years, burnout is reportedly not
uncommon after 10 years of opera-
tion.89) In ballasts manufactured be-
fore 1978, the capacitor contains an in-
sulating fluid made of PCBs. A mixture
of asphalt and silica powder surrounds
the capacitor. A ballast burnout occurs
when electrical malfunction within the
ballast dramatically increases the tem-
perature of the asphalt mixture. As a
result, the asphalt may soften and va-
porize, releasing an acrid smoke with
an objectionable odor. The softened
asphalt can also leak from the lamp
casing, carrying the PCBs with it.

After a burnout, PCBs can be present
in the air and on room surfaces at higher
concentrations than those which are
normally found, known as the back-
ground level. Airborne PCB concen-
trations often remain elevated for sev-
eral weeks and may take five months
under “normal ventilation™ conditions
to return to near background.(19)

In determining PCB background lev-

els for “normal”™ occupational settings,
NIOSH evaluated oftice buildings hav-
ing no record of PCB exposure. Al-
though measurable PCB air and sur-
face concentrations were found in these
background samples, all were below
guideline levels. 1112 Because PCBs are
considered a potential carcinogen,
NIOSH recommends that exposures be
controlled to the lowest feasible level
(LFL), 1 pg/m? in air, based on the de-
tection limit of the analytical method.t

Health Effects

Short-term exposures to contami-
nants from ballast burnouts do not ap-
pear to cause significant health risks.
Initially, the asphalt content of the
smoke can cause several acute symp-
toms including headache, eye irrita-
tion, sore throat, nasal congestion, and
nausea. Since the acute toxicity of PCBs
is low, brief contact with surface and
airborne PCBs does not cause imme-
diate health effects in adults. However,
the acute toxicity of PCBs at the LFL for
the large population of young children
and adolescents attending schools is
unknown. NIOSH occupational guide-
lines are proposed for a healthy adult
workforce.

While acute effects do not seem to
be health threatening, chronic expo-
sure to PCBs and asphalt compounds
may prove more serious. Limited evi-
dence indicates that PCBs and some
constituents of heated asphalt com-
pounds may be carcinogenic. Certain
PCBs cause liver cancer in rats and mice
after oral administration.t13 A mortal-
ity study reported a greater number of
deaths than expected from liver cancer
among workers chronically exposed to
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PCBs in two capacitor manufacturing
plants.(1)

In addition, recent indings suggest
that PCBs are neurotoxic. Lower infant
psychomotor scores were obtained at
6 and 12 months of age, correlating
with increased transplacental PCB ex-
posure before birth.t1519) The poten-
tial for elevated blood PCB concentra-
tions in exposed workers was also found
by Christiani e alt'®

Asphalt compounds will vary in con-
tent of polynuclear aromatic hydrocar-
bons (including known carcinogens).
Skin tumors were found in mice ex-
posed to asphalt “fractions™ and as-
phalt fume condensate."7-197 Occu-
pational exposures of more than 20
years to asphalt and coal tar pitch fumes
have been linked with an increased
mortality from cancer and other pul-
monary diseases among roofing work-
ers-(l()—l»i)

Although both PCBs and asphalt can
leak during ballast burnout and pose
a potential carcinogenic risk, this re-
port treats just that of PCB exposure.
The NIOSH surveys upon which this
article is based did not monitor asphalt
emissions.

Methods and Findings

To determine the concentrations of
airborne PCBs, NIOSH investigators
used a constant flow vacuum pump with
Florisil as the sampling medium. Lev-
els of surface contamination were as-
sessed by wiping a measured surface
with a gauze pad wetted with hexane.
The gauze pads were analyzed using
the same method as the air samples.(25)

In one of the schools NIOSH sur-
veyed, PCB air concentrations were as
high as 4 pg/m? the week after a ballast
burnout. After five weeks, the airborne
concentrations had dropped to about
1 pg/m?, still significanty higher than
the measured background level of
0.33 ng/m3. 4 PCB air concentrations
in another school with poor ventila-
tion ranged from 0.40-2.09 pg/m? one
month after ballast burnout and after
improper attempts to clean up the
classrooms. Two months later, air con-
centrations of PCBs were at the same
levels, 0.55-2.30 wg/m3, After proper
cleanup techniques and effective ven-
tilation were employed, the PCB air
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levels decreased to background,
< 0.25 pg/m30

The experience of NIOSH investi-
gators indicates that typical back-
ground concentrations of PCBs on high
contact surfaces (e.g., desk tops,
counters, tables, and chairs) range be-
tween 50 and 100 pg/m?. The State of
New Mexico recommends PCB con-
centrations should not exceed 50 pg/m?
on these frequently contacted sur-
faces.!') In the above investigations,
NIOSH took wipe samples of working
surfaces in classrooms with ballast burn-
out and found that concentrations of
PCBs ranged from nondetected to
240 pg/m?. These amounts may not ac-
curately reflect initial concentrations
since samples were often obtained as
much as one month after burnout.
Normal use of surfaces and daily clean-
ing probably reduced high-contact sur-
face levels. Greater amounts of PCBs
were collected on elevated (> 5 & high)
horizontal surfaces.

Recommendations

Because of the fow acute toxicity of
PCBs, immediate health effects are un-
likely; however, to minimize the long-
term respiratory and dermal exposure
of faculty and students, the school
administration should take the follow-
ing steps after a ballast fails:

1. Turn off fluorescent light and
evacuate people.

2. Ventilate the room by opening
windows.

3. While avoiding skin contact by
wedring nitrile or neoprene rub-
ber gloves, remove failed ballast.

4. Clear away asphalt residue leaked
from the ballast, using a spatula
and/or paper towel to dislodge
bulk material from hard surfaces.
Remove carpeting in a 6-in. ra-
dius around the contaminated
area. Follow state, regional, and
federal Environmental Protection
Agency (EPA) regulations in dis-
posing of PCB wastes, including
the failed ballast.

5. Wipe down high-contact surfaces
with an organic solvent, such as
mineral spirits. Next, wash sur-
faces with a nonionic detergent
rinse, containing 5 percent octyl-

phenoxypoly-ethoxyethanol (such
as Triton X-100) and trisodium
phosphate to remove grease, wax,
and furniture polishes that might
have absorbed PCBs. Follow with
a clear water rinse. Throughout
cleaning process, wear rubber
gloves to avoid all skin contact.
In addition to the nitrile gloves,
maintenance and cleanup work-
ers should wear impermeable,
disposable coveralls (such as those
made of Tyvek®) and use respi-
ratory protection to guard against
PCB, asphalt, and cleanup solvent
VAPOILS.

While the above steps describe
proper cleanup techniques, the best
way to reduce PCB contamination in
schools is to prevent exposure in the
first place. For this reason, NIOSH in-
vestigators suggest that schools sys-
tematically replace old ballasts with
PCB-free ballasts manufactured since
1978. Some local power companies may
offer incentives to those who switch to
newer energy-saving ballasts having no
PCBs. For easy identification, EPA reg-
ulations require that PCB-free fluores-
cent light ballasts manufactured since
July 1978 be marked “No PCBs.”

Editorial Note: For more informa-
tion about PCBs in fluorescent light
ballasts, contact NIOSH, Hazard Eval-
uations and Technical Assistance
Branch, 4676 Columbia Parkway, Cin-
cinnati, OChio 45226; 1-800-35NIOSH.
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