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spend most of each day inside classrooms,
laboratories, gymnasiums, libraries, auditori-
ums, etc. In fact, between kindergarten and
grade 12, children spend approximately
14,000 hours in classrooms. This may at first
glance seem inconsequential. But the 1987
U.S. Environmental Protection Agency Total
Exposure Assessment Methodology (TEAM)
report revealed that air pollutants are often
two to five times higher indoors than out-
doors.

Unlike outdoor air quality, which is often

highly controlled and scrutinized, air quality
in schools is largely unregulated. The United
States has national recommendations for
classroom ventilation and occupational health
standards to protect teachers from work-re-
lated hazards, Some locations may even have
locat health codes mandating minimal air
quality for occupied buildings. However, no
universal air-quality standard for schools cur-
rently exists. Therefore, educators and ad-
ministrators need to understand indoor air
circulation, some of the illnesses associated
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Environmen-
tal Protection
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Methodology
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that air pol-
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with the indoor environment,
and most importantly, some
basics for anticipating and
controlling exposure to harm-
ful substances.

indoor Alr Quality
Contaminants

Six major categories of
building contaminants can af-
fect human health. Let us ex-
amine each of these in turn.

1. Rador—An odorless,
colorless, naturaliy occurring
gas often found in soils con-
taining uranium, granite,

shale, and phosphates, among others.’ When
radon decays, it emits a charged (alpha) par-
ticle, which readily artaches itself to airborne
dust. Inhaling these particles can damage
sensitive lung tissue. After sufficient exposure
(length of time and/or intensity), lung cancer
may result.

Radon typically enters buildings through
cracks in concrete floors, floor drains, sump
pumps, and similar pathways. At highest risk
are structures with large surface areas that di-
rectly touch the earth (such as basements) in
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geographic locations where soils release
large amounts of radon.

2. Non-Viable Particulates—Particles and
dust from non-living sources. The two most
common, which also present the greatest risks,
are lead and asbestos. Both of these substances
were widely used (and may still be used in
many parts of the world) in building construc-
tion because of their durability and aesthetic
properties. Unfortunately, both present serious
health hazards for younger populations,

Because of its malleability, lead has en-
deared itself to generations of artisans and
building-parts fabricators. Most older build-
ings still have lead paint, which for decades
was added as a corrosion inhibitor or a pig-
ment. Some buildings may also have leaded
waler pipes. Exposure to lead, particularly in
voung children, has been linked to brain
damage and developmental problems.
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Educators and administrators need to un-
derstand indoor air circulation, some of
the illnesses associated with the indoor
environment, and most importantly, some
basics for anticipating and controlling
exposure to harmful substances.

taining lead. Finally, students may breathe
lead particles that become airborne during
remodeling activities.*

Children come into contact with lead at
school by ingesting or inhaling it. Ingestion
may occur from lead dust on the floors and
windowsills or on the playground. Children,
particularly younger ones, may accumulate
the dust on their fingers, then insert their fin-

sbestos, a naturally occurring fi-
brous mineral, is fire resistant

gers in their mouths. Lead may enter the and has great tensile sirength.
school’s drinking water through pipes con- This makes it attractive for many
purposes in school buildings

such as insulation on hot-water pipes,
acoustic tile, and spray-on fireproofing. As-
bestos, like radon, is hazardous when inhaled
and contributes to lung cancer and other pul-
monary diseases in individuals who breathe
high levels of airborne asbestos or experience
long-term exposure.® Like fead, asbestos often
becomes airborne during building remodel-
ing.

3. Viable Particulates—Small particles
produced by living organisms, including
mold, bacieria, and viruses. Exposure to
these particles may exacerbate pre-existing
allergies, trigger asthma attacks, spread vari-
ous diseases, and even be life-threatening for
persons with compromised immune systems.
Substantial concern has been expressed in
the United States in the past few years about

Sources of Information

National Safety Council,
Indoor Air Program
hitp://Awww.nsc. org/ehe/ndoor/
iag.htm
U.S. Environmental Protec-
tion Agency
http://www.epa.gov/iag
Consumer Product Safety
Commission, Indoor Air
Quality Publications
hup:/Awww.cpsc.gov/epscpub/
pubs/iag.html

Each school’s heating and air conditioning system should be adequate for the build-
ing’s current number of occupants, and should receive regularly scheduled mainte-
nandce.
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the organism, Stachybotris Charirum. Some
researchers believe exposure 1o this mold
may be responsible for multiple infant
deaths.®

Although molds are ubiquitous, they sel-
dom cause severe health concerns unless they
find ample nutrition and moisture to propa-
gate. In other words, unless your school has
continuous roof or plumbing leaks or other
sources of excess moisture (such as periodic
flooding), exposure to these types of particles
should not present a problem.

4, Products of Combustion—UGases and
particles produced by the burning of heating
fuel, trash, and even the operation of emer-
gency generators. These include oxides of ni-
trogen, carbon monoxide, and small carbon-
containing particles. A good rule of thumb is
that if it “smells like smoke,” then one or all
of these may be present. These pollutants may
at the very least cause lung irritation, and in
the case of carbon monoxide, may be lethat
at high concentrations.

5. Volatile Organic Compounds
(VOCs)—Many housekeeping and building
products contain petroleum derivatives,
which can produce potentially duangerous va-
pors. Because they occur in so many com-

mon products, such as polishes, paints,
enamels, window and carpet cleaners, nail
polish, adhesives, plastics, mimeograph cor-
rection fluid, laboratory chemicals, and pesti-
cides among (many) others, exposure to
VOCs is routine for most of us. Breathing the
vapors from VOCs can cause susceptible indi-
viduals to suffer asthma episodes; eye, nose,
and throa irritation; fatigue; headache; and
dizziness.

6. Environmental Tobacco Smoke
(ETS)—Pollutants released by burning ciga-
rettes, pipes, and cigars. ETS contains a mix-
ture of more than 4,000 compounds, inclod-
ing more than 40 known or suspected human
carcinogens.” Childhood exposure 10 ETS
places children at elevated risk for lung can-
cer, asthma, and respiratory illnesses. ETS
should be less of a problem in schools, espe-
cially Adventist institutions, than elsewhere,
since many administrators have declared
their buildings to be smoke-free.

Heating, Ventilating, and Air Condi-
tioning (HVAC) Systems

Familiarity with common indoor contami-
nants is central to any discussion of indoor
air quality. Now that we understand these, it is
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Poor ventilation can
lead to Sick Build-
ing Syndrome.

importaat to consider the role of heating,
ventilating, and air-conditioning (1IVAC) sys-
tems.® These systems are perhaps the single
most important factor that affects a building’s
air quality.

HVAC systems are the circulatory appara-
tus of building air. Their primary purpose is
to:

¢ provide thermal comfort;

« dilute and remove office contaminants;

= provide minimum quantities of

fresh outdoor air;

« provide humidity control; and

= filter contaminants in the ventilation

system.

The contents and operation of a typical
HVAC system are depicted in Figure 1. A HVAC
system typically includes a fan, a filter, a
method of tempering air ¢heating and cool-
ing), and an arrangement of ducts that direct
the air from one place to another. Air outside
the building (OA) enters the system because
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of the vacuum created by the fan. This air is
filtered, then blown through the fan and
across coils that typically contain het or cold
water (depending on seasonal demand for
heating or cooling) to produce the desired
temperature.

Once this conditioning is complete, the
air is sent through a supply air (SA). duct sys-
tem 10 the office or classroom. There, the air
is breathed by the occupants, polluted by
their activities, or is unused. The air is then
returned to the system by a series of return
air (RA) ducts. Some of the used air is vented
outdoors either intentionally or unintention-
ally, but most is recirculated through the
huilding,

A properly operated and maintained
HVAC system provides ample fresh outdoor
air and filters the recycled air. However, if
preventive maintenance suffers or if too much
air is recirculated, the normal by-products
created by people and their equipment can
accumulate inside of buildings. This is partic-
ularly problematic in tightly sealed buildings
whose windows cannot be opened. Poor ven-
tilation can lead to Sick Building Syndrome.

Sick Building Syndrome (sometimes re-
ferred to as Tight Building Syndrome) occurs
when more than 20 percent of occupants ex-
perience various symptons, such as eye,
nose, and throat irritation, headache, and ir-
ritability while they are in a particuiar build-
ing.’ These symptoms generally disappear
rather quickly after the persons leave the
building.

What causes Sick Building Syndrome?
Frankly, scientists have not identified a spe-
cific cause. However, the problem occurs
more frequently when overall ventilation is
poor. It can be especially problematic in
overcrowded classrooms, temporary build-
ings, and newer facilities where building de-
sign limits the quantity of fresh air entering
the HVAC system.

Preventive Measures

The old cliche about an ounce of preven-
tion being worth a pound of cure is particu-
larly appropriate in the case of indoor air
quality. The authors provide the following
recommendations:

1. Consuit with vour building mainte-
nance department to ensure that the existing
HVAC system is suitable for the current num-
ber of occupants and that the system receives
regularly scheduled maintenance. This in-
cludes inspeciing and changing filters as

needed and ensuring that the system is main-
tained in a hygicnic fashion,

2. Conduct an inventory of your facilities
to see if the six contaminants listed above are
present. If so, at what levels? What are health
risks of this level of exposure? What steps
need to be taken to deal with these pollutants?

3. Consider the possible impact of non-
routine activities such as renovations, insect/
pest treatments, use of housekeeping chemi-
cals, and roof leaks on the air quality of the
affected buildings.

4, If huilding occupants complain about
air quality (throughout the building, on a par-
ticular floor, or in a specific room) ask the
persons experiencing the difficulties to help
you create 2 diary or record-keeping system
that documents the time, place, and symp-
toms. This will ofien reveal a paitern that
helps identify the problem and suggests possi-
ble methods for resolving it.

5. If you have 2 highly sensitive or allergic
person ai your school, work with health pro-
fessionals to determine the cause of the con-
dition. Make a reasonable effort to remove
the source of ihe problem, find a substitute
for the chemical irritant, or refocate the af-
fected person to another class or activity
where his or her health will not be affected.

6. When planning Geld trips or outdoor
activities, particularly if your school is located
in a major metropolitan area, consider the
potential impact of outdoor air pollution on
your students, faculty, and staff.

7. Stay abreast of current developments
and new information by periodically review-
ing technical information from varions
sources.

Conclusion

Providing a suitable learning environment
involves more than ensuring that schools are
equipped with computers, books, laborato-
ries, gymnasiums, playgrounds, and compe-
tent instructors. As educators, we are en-
trusted with children’s minds and bodies
throughout a large portion of their developing
years. By applying common sense and basic
preventive measures, we
can nurture our collec-
tive future in schools
free from the hazards of
indoor air pollution.
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