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Introduction

derstanding the impartance of goad
wndoor air quality JAQ) in schools is the
batkbonc of developing an effective 1AS)
program, Poor LAQ can lead lo s targe
variety of health problems end potentially
affect comfort, conceniration, and staflf
student performance. In recognition of
tight schonl budgets, this guidance is
designed to presont practical and often
low-cost actions you can fake to identify
and address exlsting or povential air
guality problems. Yeu can accomplish this
using current school staff to perform a
limited and well-defined set of basic
operations and maintenance activities.
However, some seliuns may require
gpecialized experiise.

Sections 1 and 2 of this Guide help
schools uederstand how TAC problems
develop, the imporiance of good 140, and
i3 itnpact on students, staff, and building
oceupants, Commumicating this impartant
information with students, staff, parends,
and the community is the nex! step, which
is ouflined in Seetion 3. Schools dealing
wilh un YAQ onisis will find the section on
communication particularly helpful.
Sections 4 o 6 contain veluable
information for schools that need
sgsistance disgnosing and responding to
TAQ problems with

inexpensive, practical solutiohs.

Refer to the appendices of this Guide for

detailed information an 1AQ-telated topics

meluding mold, radon, secondhand
smoke, asthms, and portable vlassrooms.
Schools may find the explanations of
intsgrated pest management programs,
typical indoar air poltutaats, and
polhutants from eaotor vehicles and
equipment helpful while deyeloping
schoal policies or pinpainting sources of
poor JAQ: In addition, schools

investigating or resolving 1AQ problems
may want ko refer lo appendices on basic
measurement equipment, hiring
prafessional assistance; and codes and
reguiations, There are aumerous resouices
aveilable to schools through EPA and
olfier organizations, ntany of which are
listed in Appendix L. Uso the infarmation
in thiz Guide fo create the best postible
learning cnvironment for sdents and
maintain a comfortable, healthy building
for schotd oocrupants.

Indoor Alr uality

Taols for Schools

This common-
sehse guidance is
designed to help
you prevent and
solve the
majority of indoor
air problems with
rainimal cost and
involvernent.
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DISCLAIMER

Any information gathered using this Kitis
for the henefit and use of scheols and
school districts. EPA does Tot tequire
retention e submission of any
information gathered, and EPA has no
reguiatory or enforcement authority
regarding gencral indoor air quality in
gchools, This Kit bas been teviewed in
accordance with EPA's policies.
Information provides the current seientific
and techaival snderstanding of the issucs
presenied, Following the advice given will
not necessarily provide complete
prosection in all situations or against ail
heaith hazards that may be caused by
indoor air pellution.

Mention of any trade names ar
commerial products doss not censlituls
endnrsement or racommendation for use.

WARNING

*+ Please note the following as you prepare
to use ikss Kit:

« This Kit is not intended a8 & substilute
fot appropriate emergency action in 2
hazardous sitastion thet mmay be
immediately threatening to fife or
safery.

+ Modification of bailding functions,
cquipment, or sirvcture to remedy air
quality eamplainls may create other
indoor air quality problems and may
impact life-safety systems and eaergy
use. A thorough undesstanding of all

the factors that interact to oreate indoor
uir quality problems can help evoid this

undesirable outcome. Capsult with
professionals as necessary,

+ In the event that medical records are
used while evaluating an JAQ problem,
maintain confidentinficy.

REFRODUCTION

This Kit contains public information that -
uy be repraduced or modified i whois
or in par? withaut permission, If itis
reproduced or modified, EPA would
appreciate knowing how it is used. Please
write:

F40 Toolx for Schuols

Indoor Emvironrents Division, 866051
1.5, Envirenmental Proteclion Agency
1200 Pennsylvania Avenue, NW
Washingtan, DC 20460

For more information, see EPA's Web site:
www.epa paviiag.






Section 1 - Why IAQ Is Important

to Your School

qut people are aware that cutdoor air
pollution can impact their health, but
indoor air pollution cao alyp have
significant ond harmiud health effects, The
TS, Environments! Protection Agency
(BTA) studies of human expasurs o air
pollutsntz indicate that indoor levels of
pollutants may be two to five limes—and
occasionally more than $00 times-—higher
than outdoor Jevels, These levels of indoor
air poilutants are of particular concern
because most paople spend about 90
percent of thelr fime indoors. Forthe
purposes of this guidance, the definition
of good indoor air quality (IAQ)
management includes:

» Control of aitborne pollwiants;

« Intreductian and disttibution of
adgouate outdoor sir; and

« Maintenance of seceplable temperature
and relative humidity,

Temperature and humidity canrot be
overlooked because thermal comfort
concemns underlie many complaints about
“poor air quatity” Furthermors,
temperature and homidity are amonp the
many factors that affect indoor
contaminant levels,

Outdoor spurces should alto be
considersd since outdoor air enters school
buildinps through windows, doors, and
ventilation systems. Thus, transpertation
and grounds mainlenance activities
become factors that affect indaor
pollutant levels as well a3 outdoor air
quality on schoal grounds.

WHY {8 IAQ IMPORTANT?

In recent years, comparative tisk shudies
performed by EPA and its Science
Advisory Board (SAB) have congistently
ranked indoor air poliudon among the top
five enviranmental risks to public health,
Good 1AQ is aa inpostant somponent of 2
healthy indoor ervironment, and ¢an help
schools reach their primary goal of
educating children,

Failure to yrevent or respond promplly to
1AG problems can:

' Increase long- and short-term health
problams for students and staff (such s
cough, eys irrtation, headache, allergic
reastions, 2nd, in rarer cases, life-
threatening conditions such as
Legionnaire’s disease, or carbon
monoxide paisening).

+ Aggravale asthma and other respiratory
illnesses, Mearly 1 in 13 chiidren of
school-age hag asthma, the keading
cause of schoot ahsentecism dut to
chranie illness, There ix substantial
evidence that indgor environmental
exposure io allergens, such as dust
mites, perts, and meids, plays arole in
triggering asthma sympioms. These
allergans are comman in schons, There
is also evidence that cxposure i diesel
exhaust from echool buses and other
vehicles exacerbates asthma and
allerpies. These problems can:

~ Impact sudent attendauce, comfort,
and performance.

« Reduce teacher and saff
performance,

+ Agcelorate the delesioration and
reduce the efficiency ol the xhools
phiysical plapt and equipment.

» Fucresse potential far schoal slosings
ar relocation af ocoupants.

¢ Strain relatignships among shool
administration, pareals, and staif,

o Create pegative publicity.
» Impact community fruse,
s Create liability problems.

Indoor #ir problems can be tubtle ind do
not always produce casily recognited
impaots en health, well-being, or te
physical plant, Symptoms, such as
headache, fafigne, shorinesa of brath,
sinus congestion, coughing, sneczng,

dizziness, nausta, and iritation efthe eye,

nose, throat 2nd gkin, are pol necesarily

Good 1AD

contributes to a
{avorable
environment for
students,
performance of
teachers and staff,
and a sense of
comfort, health, and
well-being. These
elements combine
to assist a school in
its core mission—
educating children.




due to ait quality defisiencies, but may
also be caused by other factore—poor
lighting, stress, noiss, and more, Due o
varyigg sensitivitics amemg school
cocnpants, TAQ problems may affect 2
group of people or just one individual, In
addition, 1AQ problems may affect peopic
in diffcrent ways.

Todividual¢ that may be particularly
susceptible to effects of indoor aic
contamninants include, but are nol limited
to, people with:

« Asthma, alierpies, or chemical
sensitivities;

» Respiratory disesses;

+ Suppressed immune systems {due to
Tadiation, chemotherapy, or discasel;
and

+ Contact lenges.

Certain groupa of pecple may be
particularly vulnerable to expostres of
certain poliutants or poilutant mixkarcs,
For sxample:

s Pegple wilh heart disease may be
more advessely affected by exposure
1o carbon monoxide than healthy
individuals.

« People exposed to significaut levels of
nitropen dioxide are at higher risk for
respiratory infeclions.

In addition, the developing brdies of
children meight be more susceptible to
environental expasuces than those of
adults. Children breathe meure air, cat
more food, and dvink morc liquid in
proportion to their bady weight than
adults. Fherefore, air quality in schools ]
of particular concern. Proper majntenance
* of ladoor

3ir js weore than a “guabity” jssue; it
encommpasses safety and stewardship of
your investinent in students, staff, and
facilities.

UNIQUE ASPECTS OF SCHOOLS

Unlike cther buildings, manzging sehools
involves the combined responsibility for
public funds and child safety issucs. Thess
can instipate slrong reactions from
concerned parents and the general
community. Many other aspects are unique
to schools:

+ Occupanis are olose togeiber, with the
typical school having approgimately
four imes a3 many ocoupants a3 office
buildings for the same amauat of foor
apace.

+ Puadgets are tight, with maintenance
often receiving the largest cut during
budge:t reductions.

» The presence of 3 variety of pollutant
sourees, lncluding art and science
supplies, industrial and vocational arls,
home ecenomic slasses, and gyms.

+ A large number of heating, ventilating,
and air-condifioning equipruent place
an added strain on maintznangs stalf,

s {oncentrated diesei cxhunst sxposure
duc (o schoal buses, (Students, sta¥,
and, vehicles congregate af the sarne
places al the same time of day,
increasing exposure to vehicle
emissions.) Long, daily schoal bus
rides may contribute to clesated
exposure to diesel exhawst for many
students.

As schools add space, the aperstion and
maintenance of each addition are often
diffarent.

-

+ Schools sometircs use rooms, portable
classrooms, or huildings that were not
ariginally designad to sstvice the
unique requivertents of schools.



Section 2 - Understanding 1AQ

Problems

er the past several decades, exposurs
10 indoor air pollutants has increased due
to 2 variety of factors, These include the
construction of more fightly sealed
buildings; reduced ventilation rafes to save
energy; theuse of synihetic building
mulerials and furnishings; the use of
personal ¢ars products, pesticides, and
housckeeping supplics; 2nd the increaged
use of vehicles and power equipment. In
addition, activities and decisions, such 45
deferring maintenanee to “seve” money,
can lead to problems from sowrces and
yentilation.

The indoor environment in 2ny building i&
4 result of the interactions among the sits,
slimate, building strueture, mechanical
systemns (as ociginally designed and Taler
modified), construction technigues,
contaminant sources, buikiing vooupents,
and outdoor mobile sources (carg, buses,
1rucks, and grounds maintenance
equipment), This section contans 2
discussion on how these slements gan
causs TAQ problems, and Section 6:
*Solving 1AQ Problems™ provides
solutions. These elements are grouped into
four catcgories:

* Sowrces

+ Heating, Ventilation, and Air-
Conditioning {HVAC) Systems

+ Pathweys
+ Qcgupants

SOURCES OF INDOOR AR
POLLUTANTS

Indodr air pollutants can ariginate within
the building or be drawn in from outdoors.
Air contaminants consist of numerous
particulatss, fibers, mists, bipacrosols, amd
gases. It is important o control i
poliutant sources, or IAQ problems can
arise—<ven if the HVAC system is
properly opetating, It may be helpful 10
think of air pollutant sourccs as fitting \nto
one of the categories in the iable on the
following page, “ Typicat Sources of 1ndoor
Air Pollutanis” The examples given for
cach caiggory are not intended to be an
exhaustive list. Appendix E: “Typical

indoot Air Poilutants™ contajns a listef
specific alt pollutants with descriptions,
sources, and control meusures.

In addition to the number of patential
pullutants, another compligating fasior is
that indoor afr pollutant concentration
levels can vary by time and location
within the seheal building, or avens
single classroom. Pollutants canbe
emitled from a varicty of sources
inchuding:

. Point sources (such ag from scieace
storerooms);

- Area soutces (such a8 newly painted
surfacas); and

+ Mobile sources (such as cars, buscs,
and power equipment).

Pollutants can also vary with time since
some activities take place over a shol
period of thne (such as stripping floors) or
oceur continuousty (such as mol growing
in the HVYAC system).

Indooe air oflen containg a varietyol
contaminants at concentrations that are
well below the published occupational
standards, Given our present knowlcdge, it
is often diffioult to relale specifichealth
effects o exposures to spesific pollutsnt
concenlrations, especially since the
significant exposurcs msy be ducto fow
levels of poifutant mixtures.

[TERACTION OF SOURCES,
HVAC SYSTEMS, PATHWAYS, AND
OCCUPANTS

1f independentfy evaltated, a minor roof
feak and a dicty classroom carpetmight
niot cause tnuch conceen. Bub if e water
from the raof leak reaches the carpet, the
water £an wet the dirt in the carpet and the
iold that has been dormant in the carpel.
The mold can grow and becomea
paltutant source tha relsasss spores into
the clagsroom air. The HVAC sytem may
act 2y a pathway that disperses the sporcs
to other parts of the school, where
otcupants may experience aliemic
reactions.
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TYPICAL SOURCES OF INDOOR AR POLLUTANTS
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HVAC SYSTEM DESIGN AND
OPERATION

The HVAC system includes all heating,
cooling, and ventilating equipment serving
a school: Boilers or furnaces, challers,
caolinp towets, air-handling units, cxhauvst
fans, ductwork, and filters. Properly
designed HVAC cquipment in & school
helps to:

+ Control temporature 2ad relative
hamidity 1o provide thermal comfort;

« Distribute adequate amounts of outdoor
air ta meet ventilation needs of school
occupants; and

« Tsolate and remove udors and other
contarninonts through pressure contral,
filtration, snd exhaust fans.

Not all HVAT systems accompllgh all of
these fonctions. Some buildings raly oniy
on natural ventilsiion. Others lack
meehanical cooling equipment, and many
function with little or ae humidity control.
The featurcs of the HYAC system ina
given building wilt degend on:

v Ape of the design;
+ Climate:

+ Building codes in effect ot the tme of
the design;

+ Budgpet for the project;

+ Desipners' and schoof districts’
individual preferences;

» Sahsequent modifications;
+ Space type; and
s+ Expected oesupancy.



DESCRIPTION OF HYAC SYSTEMS

The two most common HVAC degigne In
schonls are unit ventifators and central air-
handling systems. Both can perform the
same HVAC functions, but a unit ventilator
serves g single room while the central alr-
handiing unit serves multiple rooms. For
basic ceniral air-handling uaits, it is
impartant tht all rooms served by the
central wnit have similar thermal and
ventilation requirements, If these
requizements dlffer significantly, some
rooms may be too hot, tno cold, or
nnderventilated, while alhers are
comforfable and adequately ventilated.

Mozt air-handting cnits distribute
mizhire of cutdoor air znd recirenlated
indoor air. HVAC desipns may slso include
units that introduce 199 percent outdoor air
or that simply recirculats indoor air within
the building. Uncontrolied quantities of
outdoor air enter huildings by leakaga
theough windows, doars, end gaps in the
buitding extarior. Thermal comfort and
ventilation needs are met by supplying
*conditioned" air, which is a2 mixture af
outdoor end recirculated airthat has bzen
filiered, heated ot cooled, and sometimes
humidified ox dehumidifiod. The basic
components for 2 centrat air handling unit
and a unit ventilator are illustrated in the
TAQ Buckgrounder:

THERMAL COMFORT

A number of variables inferact lo
determine whether people arc comfurisble
with the lamperature and relative humidity
of the indoor air. Facters such as clothing,
activity level, age, and physiclogy of
peopte in schools vary widely, so the
thermal camfar? requirements yary for
each individual The American Socisty of
Heating, Refrigerating, and Air-
Condifioning Engineers (ASHRARE)
Sundard 55-1992 describes the
temperature and humidity ranges that are
somtfortable for 8¢ percent of people
enpaged in largely sedentary activilies.
That information is summarized i the
chart to the right. The ASHRAE standard
asepmes “normal indoor clothing,” Added
1ayers of clathing reduce the rate of heat
ioss.

Uniformity of terperature is important lo
comiost, Rooms that share a comman
hwating and cooling system controfied by 8
single thermostat may be at diffarent
tomperatures. Temperatuse strafification i3
a common probiern cased by
convection—the tendency of light, warm
air to rise, and heaviey, cooler air to sink.
EF air is rrot properly mixed by the
vantilation system, (he temperaturs near
ths ceiling can be several degrees warmet
or cooler than near ihe floor, where young
children spend much of their tims. Bven iF
air is propetly mixed, uningulated floots
over unheated spaces can creale

All schools need
yentilation, which
is the process of

discorsfort fn some climele zones. Large SUPM‘!"]Q

fiuctuations of indoor femperature can outdoor aiy to

2};0 otour \zhcn thermostats have a'.widc occupied areas
sact band™ (a temperature range v within the scho ob.

which neither heating or covling takes
place).

Radiant heat transfer may cause pesple
located near very hot or very cold surfaces
to be uncomfortable even though the
thermostat setting and the measured air
temperature are withit the comfort range.
Schools with large window areas
somstimes have avute problems of
discomfort due lo radiant heat gai and
fosszs, with the lecations of complints
ghifting during the day as the sun agle
changes. Pocrly insulated walls canaleo
produce  flow of naturally- conveding Bir,
leading to complaints of drafiness,

RECOMMENDED RANGES CF TEMPERATURE AND
AELATIVE HUMIDITY

Relative haridity Winkr Terperature Scareer Temperatire
Ik AEF-755°F MOF - S0LF
W% HOF - BOF BSF-804°F
5% WF-15F TR - 780°F
50% REF-140F BEF-H5F

Recommendations apply fof persons dothed in typical sumer and winter tlothing, atlight,
mainly sedentary, activity.

Source opeed e ASHRAE Suwcid S5{937, el Emirvnsed Condons foe Wowon trcugency
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Closing curtains rsduces heating from
direct sunlight and reduces occupant
exposure ta hot or cold wirdow surfaces.
Lacge schools may have intecior {“core™)
spaces in which year-round tooling is
required to compensate for beat generated
by occupants, office equipment, and
lighting, while perimeter rooms may
requice heating ar cooling depending on
outdoor conditions.

Hugnidity is & factor in thermal comfort.
Raising telative humidity teduces @
person’s ability ta fose heat through
pespiration and cvaporation, §0 that the
effect is similar to raising the tesaperatute.
Huridity sxtremes cau also crate other
(A problems. Excessively high or low
relative hurniditics cun produce
discomfort, high telative humidities can
promote the growth of mold and mildew,
and low relative humidities can accclerate
the release of sporcs inte the air {Sen
Appendiz H: “Mold and Moistuze.")

VENTILATION FOR QCCUPANT
NEEDS

Ventilation is the process of suppiyng
osutdoor air to the occupied areas in the
school whilc indoor ais is ¢xhevsted by
fans or aliowsd to escape through
opesnings, fhus removing indaar air
polkutants. Often, this cxhaust air is taken
from arces that produce air pollutants
such as restrpoms, kitchens, grience-
stotage closets, and fume hoods.

Modern schopla generally nic mechanical
ventilatian systerns to intreduce gutdeor
ait during ncoupied periods, bt some
schoots use only natural ventliation or
exhaust fans to remove odors and
contamigants. Fn naturally ventilated
bsldings, unaccaptable indaor air quality
is particularly likely when occunants keep
the windows closed due to extreme hot ot
cold outdeor temperatures. Even when
windows and doots are open, inadequale
ventilation is likely when aix mavement
forces are woakest, such as wisen there i$
litle wind or when there is little

temperaturc difference between iside and

qutside (stack effect).

grack cffect is the pressure-dnven airflow
produced by convection, the tendency of
warm gig to vise. Steck effect exists
whenever there [s an indoor-outdodr
temperature difference, and the effect
pegomes stronger ag the temperaluce
difference increases. Multi-story schools
ste mote affected than single-story
schools. A heatad sir eseapes from upper
1evels, indoor air moves from fower to
appe levels, and outdoor alr is drawn into
ihe lower tevels to replace the air that has
escaped. Sack effect can transpoet
contaminants between floors by way of
stairwelly, elevator ehafls, utility choses,
aud other openings.

The amount of outdoor air considered
adequale for praper veatilation has varied
substantially over time. Becatise wpdating
wuilding codes often takes several years,
cureent building codes may requits mare
ventiletion then when the system was
designed. ASHRAE ventilation standards
ace used 2 the basis for most building
ventilation codes. A table of outdoor ax
quantities in schools as recommended by
ASHRAR Standard $2-2001, “Venttlation
for Augaptable Tndoor Air Quatity,” is
shown to the left. Please note that this isa
lienited portion of the Standard, and that
the quantities listed are in units of ¢fim per
person, which are cubic fest per tainute of
outdaor air for each person in the ared
served by that ventilation sysicm.

POLLUTANT PATHWAYS AND
DRIVING FORCES

Airflow patterns iu buildings resuit from
the combined forces of mechanical
ventilation systems, human achivity, and
natural affects. Air pressurs differences
created by thege forces move airharne
pallutanis from areas of higher pressure 19
azews of lower pressute throngh sny
avsilable openings in building walls,
ceilings, ficors, doors, windows, and
HVAC systems. For example, 85 fong a8
the opening to an inflatad balloon is kept
shut, no air will flow. When opened,
however, ait wilt move from inside (drea
of higher pressure) to the outside (area of
lowser pressure).



Even if the opening is smal, air will
mave unt) the inside pressure is equal te
the outside pressure. I present, the HVAC
ducts are generally the predominant
pathway and driving foree for air
movement in buildings. However, all of 2
building’y components [walls, czilings,
flaats, doors, windows, HVAC
equipment, and eccupants) intéract to
affect how air moverment distributes
pollutarts within a building.

As sir ranves from supply outlets 1o
return inlets, for curmple, itis diverted or
ohstructzd by walls and furnishings, and
redirectad by openings that provide
pathways for air movement, Ona
{oealized hasis, the movemenls of people
have a major impatt on polkutant
transport, Some of the pathways change
as doors and windows opea and close. 1t
is useful to think of the exlire building—
the rooms with connecting corridors and
utility pessageways between them—as
part of the ats-distribution system.

Afr movement Gan transfer emissions
from the pollatant source:

s [0 adjacent rooms or spaces that are
under lower pressurs.

¢ Inio other spaces thiough HVAC
system ducts.

» Frem lower to upper levels in mnlti-
story schools.

¢ jnto the building through either
{nfiltration of qutdoor sir or reentry of
exhatst sir.

+ To vasious points within the room.

Natural forces exert an importent
influence on air movement between a
scheols intsrior and exterior, Both the
stack effect and wind can overpoww a
buildings HVAC systern end disrupt air
circulation and venlilation, especially if
the school envelope (walls, eeiling,
windows, ete.) is leaky.

Wind effecls are transient, oreating local
greas of high pressuze (on the windward
sids} and Jow pressure {on the leeward
side) of buildings. Depending on the size
and location of lcakage openings in the

building exterior, wind can affect the
pressure redationships within and between
rooms. Entry of putdaor gir contaminants
may be intermitient o variable, occuring
anly when the wind Howa from the
direction of the poltutant source.

Mast public and comnercial buitdings are
designed to be positively prassurized, 30
that uncondidoned air does not enter
theowgh openings in the building eavelope
¢causing discamfort or air quality
problems. The interaclion between
pollutant pathways and intesmitient of
varisble driving forces can lead to 2 single
source tausing TAQ complaints in a8 sr¢s

_afthe schoo! that is distant from die

poilutant seurce.

BUILDING OCCUPANTS

Ocoupant activilies can directly affect
pollutant sources, the BVAC system
(operalion, maintenance, controls),
pathways, and driving foroes, Occupenls
can alsa be camiers of communicatlc
disease and allzrgens, such as pet danden,
Teachers may use dry-erass markes or
lzboratory chemicals that emit pollatants.
Simitarly, many dicsning materialgused in
achools contain VOCs that can degrade
1AL,

Teachers and administrators often sbstmet
proper air movement in thelr classiooms
and offices by using ventilation wiits a3
bookshetves, anknowingly restricing the
pathway for fresh air to enter the ares.
Similarly, covering air return ducts (With
posters, for axample) restricts proper gir
cirewlation. Therefore, i i3 lmpostant for
eecupants to understand how Uheis
activities direcily affect ventilatien
pathwiys and sources of pollutanis in their
school. ,

Occupants can contribute to & heslthy
indoor emvironment by completiag the
1AQ) checklists, monitoring their own
behavior, and immediately aletisg the
140 Coordinator of any IAQ preblems.

1t is important
foy oecupants to
understand how

their activities

directly affect
ventilation path-

ways and sources
of poltutants in their
school.






Section 3 - Effective Communication

d comemunication can help to
prevent 1AQ problems and can allay
unnecessary fearg. In addition, sehools
should respond promptly and sffectively
to any [AQ issucs that may arise.
Commurication can assist schoel
occupants in nndersianding how their
aetivities affect 1AQ), which will enable the
pceupants to improve their indoor
environment through proper choices and
actiong, EPA%S {AQ T/S Communications

Ciide (EBA 402-K-02-008) provides more

{nformation on communication strategies
for addressing IAQ concerns. To obtaln
a sopy of the Guide, call 1AQ INFO at
800-438-4318 or visit EPAS Wob site at
www.epa.goviagschools,

PROACTIVE COMMUNICATION

Schools and school districts can Teap many
‘benefits from taking a proactive approach
to addressing JAQ issues. The positive
pubiic relations thal can sesult from {his
approach can lead lo a better
understanding of 1AQ by schoot cccupants
and the community, Communicating
effactively—both internally and
externally—is & key element.

Build rapport with the tocal media now.
An informed medita that is aware of your
&fforls to prevent TAQ problerns and Ihat
understands the basict of [AQ in schools
can be an asset instead of a linbility during
en JAQ crisis.

Communicating the goals of the 1AQ
Management Plan to those within the
school-wtegchers, custodians,
administratars, aupport staff, the school
mirse, stadents—is key, The following
steps can help develop good
communication between you and the
achool oceupants:

1. Provide accurale informatian about
factors that are affectng AQ.

2. Clacify the responaibilities and
activities of the IAQ Coordinator,

3. Clarify the responsibilities and
activities of cach ocgnpant.

4. Notify occupants and parents of
planned activivies that may affec fAQ.

B. Employ good listening skills.

The checklists, forms, and information
contained i this guide will assist you in
zccomplishing the first three objeciives.
Tn' addition, refer to the list of communi-
cabion principles an the next page.

The necessary leved of cormunication is
often dependent on the severity ofthe 1AQ
complaint. If the complaint can be
resolved quickly (¢.g., an anncying but
harmless odor from an eavily identficd
source) and involves 8 small number of
people, communication can be handlcd in
a strightforward maoner without risksng
confusion and bad feeling among sehool
occupants. Communisation becomes a
more ceitical isque when there are delays
in identifying and resolving the problemn
and when serious health concerns are

“involved.

The fourth objective deals with informing
accupants and parents hefore the Xart of
significant planned activities thatproduse
odors or contaminants. If occupants and
parents are uninformed, they may become
goncerncd about unknown air
contaminants, such as strange edors or
excessive levelz of dust, and register an
IAQ complaint. Examples of plarned
sclivities include pest conlrol, puinting,
roofing, and instellation of new flooring.
Notification of planned activities can also
prevent peoblems from arising with
gtudents and staT with speoial meeds. For
example, an asthmatic student may wish v
svoid certain arcas within a scheal, or use
alfcrnadive classrooms, ducing times when
a mujor cenovation project will produce
higher levels of dust. A sampie
notification feter is provided ist the model
psinting policy in Appendix B
“Deyeloping ndoor Alr Policies,” in the
IAQ Coordinators Gride: A Guide to
Implemanting az 14Q Program.




“the fifth objective invelves uffective
listening, Schoof ovcupants can often
provide information that helps prevent
problems, and being “heard” may help
defuse negative teactions by occupants if
indoor air problems develap.

RESPONSIVE COMMUNICATION

When an IAQ problerm ocours, you can be
assured thet the school community will
learn about it quickly. Without open
communication, any TAQ problem can
become complicated by anxiety,
frustration, and distrust, These
complications can jncreass both the kime
and money needed to resolve the problem.

jmmedisic communication is vital, snd is
casiest if a few sirategic steps are baken
befarc an IAQ problem arises. First,
ensure that & spokespersan is ready by
having  working understanding of the
communication guidance found in this
section, and s background knowledge of
1AQ a5 outlined in Sections 1 and 2. This
person should also have camplete avcess
1o information as the investigation
progresees. Because of these
qualificstions, the IAQ Coardinator may
be a gaod choice for spokespemen.
Scoond, establish a plan for how you will
communicate to the school community.
‘Ihe sohool community inchudes ull
oecupants of the school, parents, the
school district administration and sehoal
buzed, the local union, and the local news
media,

Paying attention ts commun jcation when
solving a problem: helps to ensurc the
support and coaperation of schonl
occupants as the probiem is investigated
and resolved, There are basic, yot
important, messages to comvey:

+ School administrators ure committed to
providing a healthy and safe school.

« Good TAQ is un essential component of
8 healthy indoor environment.

« 1AQ complaints are taken seriousty.

When a problem arises, communication
should begin immediatcly, You should not
Wait uatit an investigation is neadty
completed or until final data are available
before providing some basic elements af
information. Communications, whethcr in

conversations of in wriling, should include
the following elements ina factuat and
toncise mammar,

« The general nature of the problem,
the types of complaints that have bees
received, and the locations thet are
sffected;

« The agministration’s policy in regard to
providing a healthy and safe
environment;,

+ What hes been done fo address the
problers or compiaints, including the
types of information that are being
gathered;

+ 'What is currenily being done, inchuding
factors that hiave been evatuated and
Tound Kot to be causing or contributing
te the problem;

» How the school community can help;

+ Atterapts that are being made to
imptove LAQ);

« Work that remains to be donc and the
expected schedule for its completion;

+ The name and telephanc number of the
1AQ Coordinator, who can be contacted
for further information or to reglster
complaints; and

» When the school will provide the next
updats,

Productive relations will be enhanced if
the school community is given basic
progeess reports during the process of
diagnosing and solving problems. Itis
advisable to explain the naturc of
investigative activities, s that rumars atd
suspicions can be countercd with factual
information. Notices or memoranda can
be posted in general usc sreas and
delivered directly to parents, 1he school
board, the local uniam, and other fnrested
constituenis of the schoul comonnnity.
Newsletter articles, the school Web site, or
other established cormmunication channels
can also be used to keep the school
corumunity up-to-date,

Probiams can arisc from saying either wo
fittle or too much, Premature release of
information when data-gathering is still
incomplete can cause canfusion,
frusieation, and future mistrust. Similar
problems ¢an result from incostect



representation of risk—improperdy
assuining the worst case or the best.
However, iT even simple progress reports
are not ziven, people Will think that either
nothing is being done or that something
ferrible is happening.

Even after the problem is correctly
dingnosed and a proper mitigation strategy
is in place, it may take days or wesls for
confuminants to dissipate and symptoms
to disappear. I building occapanis are
informed that their symptoms may persist

for some lime after selving the problem,
the inability to bring instant relief is 1858
likely to be seen as a failure.

Remember to communicate as the final
step in problem-selving—although you
may know that the problem has beta
resolved, the school community may not
know, 3o be sure to provide a summary
status report, The geaphio balow
summarizes the main steps for respontive
communications.

[

BEFORE FROBLEM { DURING PROBLEM

COMMUNICATION PRINCIPLES

+  Be houest, frank, and open, Once trust
and credibility are losl, they ure almost
impossible ta regain. If you don’t know
&N answer oF A UNCCIYRIN, say 80,
Admit mistakes, Get back to people
with angwers. Discuzs dals
snoertainties, sirengths, and
weaknesies.

+ Respect your audlence. Keep
explanalions simple, avoiding technical
Janguage and jargon as much as
poasible, Use concrete images that
comnunicale on a paisonat fevel,
Peopte in the community ars often
more concerned abont such iesues as
credibility, competence, faimess, and
compassion thaa about stakistics and

mm“mm-—pw_——n-—t——-—-—-——-—-

Prmmie N
o Summary .
- StiisRgpart

details. However, provide safikient
infermation o audicnces that arg
capable of understanding more
technicat explanations.

« Employ yenr best listening skills. Take
time to find out what people an
thinking, rather than assuming that you
already kaow.

+ TaHor communication strategies to
your audience, Use mass meda for
providing information, and
interpersonal techniques for changing
attitudes.



Tnvolwe school emplopees. An informed
staft is fikely to be a supportive staff.

Involve parenss. Inform parents about
what is being dons and why, as well a5
what will happen {f problams ace
defected.

Inuoive the schoo! hoard. Encourage
boand reambess to observe the provess
{¢.g., taking a walk-through of the
school with the 1AQ Coonlinator).

Involve businesses that provide
services to the school (e.g.,
exterminators, bus feet adminisirators!
oparatars) and businesses located
araund the school, which may also
nepatively impact IAQ.

Emphasize actfon. Alvaysiry to
include o discussion of actions that are
waderway ot that can be taken,

Encourage feedback. Accentuate the
positive and fearn from your mastakes.

Striva for an informed public. The
public shonid be involved, interested,
reasonable, thoughtful, sotution-
oriented, and collaborative.

Be prepured for guestions, Provide
background materia) on complex
jssues, Avoid public conflicts or
disagreements among credible
aonrces.

» PBe responsive. Acknowledge the
emotions that people express and
respond in words aud actiong. When in
doubt, fean toward shazing more
information, not less, or peoplc may
think you arc hiding samething.

Cambut rumore with facts, Fou
exampts, set up a chalkboard in the
teachers’ lounge or in saother general
st ares for recording what is heard.
Recond umors 15 they arise and add
respouses. Then pass out copies to the
staff.

Da nof over promise, Promise onky
what you can do aad follow theough
with each promise.

Work with the mediz. Be accessibla to
reporters and respect desdlines. Try to

establigh long-term relationships of
trust with specific editors and raporbers.
Remember that the media are
frequently more intorasted [n politics
than in science, more inerested in
simplicity than camplexity, and more
interested in dangex than safsty.



Section 4 - Resolving IAQ Problems

eyolving [AQ problems involves
diagnoting the cause, applying practical
actions that either reduge emisalons from
poliutant sources, remove pollutants
from the air {2.g., increasing ventilation
o air cleaning), or both. Problems
pelated to sovrces gan stem from
improper material sslestion nr
application, atllowing conditions that can
increase biolegical contaminetion zed
dust accurudation, or source location.
Ventilation prablems stem from
improger design, instaflation, operation,
or maintenance of the ventilation
systern.

This Guide provides information on most
TAS) protlems found in sshools, and does
not require that pollutant measurements be
performed and analyzed. It s important to
take reporied (AQ preblems seriously and
respond quickly:

+ 1AQ problems can be a serious health
threat and can cause acute discomfiont
{irritation) or asthma attzcks.

+ Addressing an [AQ problom promptly is
good policy. Pavents ars scnsitive to
nanecessary delays in resolving
problems that affect their children. Staff
have enough bordeny without
axperiencing frusiration over unresolved
problems, and unaddreysed problems
invariably lead fo grester cornplaints.

« Dingnosing a problem is often sasisr
immediately afler the complaini(s) bas
been seceived. The source of the
problem may be intermittent and the
symptoms may come and go. Also, the
camplainant’s memory of ¢vents is best
immediately after the problem cecurs,

In some cages, peopls may believe that
they are being adversely affected by the
indoo air, but the basis for their
perception may be some ather form of
stressor not directly related to 1AQ.
Section 6: “Solving TAQ problems,”
discusses some of thess sireseors such 25
glare, noise, and atress.

1S THIS AN EMERGENCY?

The first decision that must be mads in
dealing with an [AQ problem is whether
the problem requires an emegrncy
response, as shown in the diagram below,
Some LAQ incidents require immediate
response-—for example, high carbos
monoxide levels or certain toxic
chomical spills will require gvacuation
of sl afected areas in the schoel, and
biological contaminants such as
Legionella may require a similar
fesponse. In recent years, large
oulbresks of influenza have caused
entire zchools and districts fo ciase
operation temporarily. Some schools
and disteicts may already have
gstablished policies on what comlifules
a life and safety emergency. Lol and
state health depariments can also be
heipfusl in defining life- and safuy-
threatening emergencies.,

If this is an emergency sitnation, in
addilion to immediate action to protect life
and health, it is vital ihat the school
slminisization, parents of studenls, and
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For most JAQ issues,
schoals can pull
together a team of
in-house staff to
solve and prevent
problems.

appropriate authorities he notified of
the sitnation in a carefully coordinated
tanner. You must algo he prepared to
dea! quickly and property with questions
from local media. Review the guidance in
Section J: “Effcctive Communication,”
and in BPAY /40 TfS Cammanications
Guide (EPA 402.K-02-008) to asaist in
managing the issues of notiflcation and
communication, The Guide is available
from NECEP (800-490-9198) and EPAY
Web site.

WHO WILL SOLVE THE
PROBLEM?

Rar most EAQ issues, schoolg can pull
together a team of in-house staff with an
appropriate range of skilis to resolve and
prevent problems. The JAQ Backgrounder
and checkdists provide information on
typical [AQ problems found in schools.
On the othet hand, unique or covnplex
1AQ problems may best be handled by
professionals who have speoialized
knowledge, experlence, and equipment.
Knowledge of your stafi™s capabilities will
help you decide whether to use in-house
nersonne] ar hire outside professionals to
respord to & specific 14Q problem.

Regurdless of whether it is in-house stall
o1 outyide assistance that diagnescs and
resplves the problem, the 1AQ
Coordinator remains tesponsible for
managing the problem-solving prooess
and for communieating with all
sppropiiate parties during the process. I
an 1AQ Coardinulor hias not been
appointed already, picase refer to Sectinn
41 'R ole and Functions of the 14Q
Coordinator” in the JAG Coordinarer’s
Guide.



Section 5 - Diagnosing 1AQ Problems ]

ﬁhc goal of diagnesing an JAQ problem
i3 to identify the canse of the problem and
implement an appropriate solution. Often,
more than one problem cun exist,
tequiring more than one sofution. For this
reaton, EPA created the Problem Solving
Checklist {Appendix A: “TAQ
Coordinator’s Forms” in the 149
Coordinater’s Guide) and tbe JAQ
Problam Solving Wheel (a sepatate tab of
this Kif). Far best results, i€1¢ also
important to have good background
knowledge of the basies of IAQ as
cutlined in Sections 1 and 2.

The FAQ dingnostic process begins whena
complaint i3 regisiered or an TAQ problem
iz discovered. Many problems can be
sirple to diagnose, requiring 2 basic
knowledge of 1AQ and some commen
sense. If the cause (ur causes) of the 1AQ
problem has already been identifisd,
proceed to the solution phase ouilined in
Seetion 6: “Solving 1AQ problems.”

Not all occupsnk complaints aboul 1AQ
ars cansed by poor indoor air. Other
factors such as noise, lighting, and job-,
family-, or peer-related stress can—
individually and in combination—
contribule to v pecception that TAQ is
paer,

HOW TO DIAGNOSE PROBLEMS

The Probiem Salving Checklist ard the
140 Problem Solving Wheel vee your
primary tools for finding solutions to
prablems. They will help simplify the
process and lead the imvestigation inthe
right dircetion.

Start with the Problem Soiving Chechlist
and encourage school staff to answer
questions or perfarm activities posed by
the checklist and the wheel. Follutant
sources and the vanlilation system may
act in corbination to create an 1AQ
problem. Resolve a5 many problemses .
possible and note any problems that you
intend to [ix laier,

Once you identify the liksly cause of the
YAQ problam, or the solution is readily
apperent, refer fo Section 6 “Solving
EAQ) Problema,” for putential courses of
action.

SPATIAL AND TIMING PATTERNS

As o fisst step, usc [he spatial pattem
{Jocations) of comploints to define ke
complaint area. Focus on areas in the
schood where sympioms or discomfori
have been reported. The complaint erea
may need ta be revised a5 the investigation
progresses. Pollutant pathways ca sause
complaints in parts of the school that are
logated far away from the source of the
problerns. See the “Spatial Paticrns of
Conplaings® table on the next page

After defining & location (or groupod
Jocations), ook for paitsms in the lining
of comnplaints. The timing of sympioms
and complaints can indicate poteatial
canses and provide directions for further
investigation, Review the data for ryelic
patterns of symploms {e.4., worst during
periods of minimum ventilation orwhen
specific sources arc most zclive) that
may be related to the HVAC sysem or
te olher activitles affecting 1AQ i or
near the school. See the “Timing Fatierns
of Complaints” tabie on the next page.




SPATIAL PATTERNS OF COMPLAINTS

SUGGESTIGNG

Widesgread, no apparent spatial pattern

Check ventilation and temperatre cantrol for entire building.
Check outdaor air quality.

Review sources that ars spread throughout the building (e.g., clesning
materialy or microbiolagical growth inside the ventllation systent).

Cheel for distribution of 2 sourea to multiple locations through the
ventilation system,

Localized {e.g., affecting individual
rooms, zoags, or ait handling systems)

Consider explanatians ather thau ait contaeninants,

Check ventilation and temperature control within the somplaint area.
Chieck outdoor air qualily.

Review poliutant sources afferting the complaint area,

Cherk Jocal HVAC sysiern componeits that oy bs acting as sources
or distributars of poblutants.

Individaai(s)

TIVING PATTERNS OF COMPLAINTS

Check for drafls, radiant heat (gain or loss), and other lozalized
temperatars conlrol or ventilation problems near the affected
individual(s). :

Cansider that coramon background sources msy affect only
susceptible individuals.

Consider the possibility that individuat complaints may bave different
causes that are not nesessartlyreieted oo the buildiag {particulerly if
the symptoms differ amang the individuals).

SUGGESTIONS

Syraptotns begin andfor are worst at the
start of the oceupicd period

Teview HVAC operating cycles, Pollutants from building rwaterials,
or fram the HVAC system itseif, may build up during unotcupied
periods.

Symptoms worsen over coutse of
oceupied period

 Consider thut veantilation maynot b sdequalc to handie routineg

gctivities or cquipment oparatipn within the huilding, or that ter-
pevaure is nol properly contolled,

Intermittent syraptoms

Consider spills, other unrepeated ovents ag sourdes.

Single evant of symptoms

Look for daily, weekly, ot seasonal cysles o weather- related patisrns,
and check Bnkage to other eventy in and arcund the school.

Symptems disappear when the individeal{s}
feaves the school, cither immediately, over-
night, ot (in some caxes) after extended
pesiods away fram the building

Cousider thal the problem mey be building-associated, though not
necessatily dus to air quality, Other stressors {c.g., lightivg, noise) may
be fuvolved.

$ymptoms pever disappesr, even after
extended absence from school (8.2
vacahions}

Congider that the prohem tay not be building-related,



Section 6 - Solving IAQ Problems

e purpose of this section is to provide
an ynderstanding of basic princigles in
selving JAQ probiems. This guidance can
be helpful in selecting a mitigation
strategy and in evaluating the peacticality
and offectiveness of proposals from
outside professionals ar in-house staff.

DEVELOPING SOLUTIONS

The seleetion of 2 solulion is based on the
data gatherad during diugnostics (Section
51 “Disgnosing 1AQ Problems™). The
diagnostics may have determined that (he
problem was either a real or & perceived
TAQ problem, or a combination of
enultiple problems. For each problem that
is identified, develop a solution using the
besic coatrol strategies described brlow.

These are six basic control methods that
can lower concentrations of indoor atr
poljutants. Often, only a stight shift in
emphasis or action using these controf
methods is needed to cattvel IAQ muore
effectively, Specific applicetions of thess
basio control strategias can be found in
eoch team member's checkdist,

1. Source Managament - Managing
poltutant sources, the most sffeative
conirel strategy, includes:

v Source removal - Eliminating or not
allowing pollatant sources to enter the
school, Examples include not allowing
busss to idle, especisily not near
outiloor air intakes, not placing garbage
in rooms with HVAC equipment, and
replacing moldy materials.

» Souree reduction - Impraving
technology and/or materials to reduce
emissions. Examples include replacing
2-stroke fawn and garden equiptaenl
with lower emitting options (c.g.
munual or electrically powered ar 4-
siroke}); switching to low emissions
portable gasoline containers; and
implementing technology upgrades to
reduse emissions from schoal buses.

+ Source substitution - Replacing
pollutant sources. Exampies include
selecting Jess- or non-toxic art materials
or interior peints.

v Source encapsutalion ~ Placing 8
barrier around the souree so thet it
releases fewer polhutants into the indoor
air. Examples includs covering pressed
woud cabinetty with sealed or
laminated surfaces or using plastic
sheeting when rencvating to contin
contaminants.

2. tocal Exhavsl - Ramoving (exhausting
furne hoods and tocal exhaust funs ti the
auiside)} point soucces of indoor pollutants
tefore they disperse. Examples include
exhaust systems for restrooms and
kitchans, science labs, storage rooms,
printing and duplicating rooms, and
votationaindustrial aveas (such as
welding booths and firing kilns),

3. Ventikation - Lawering poltutant
concenirations by dilnting polluted
(indoor} air with cleancr (outdoor) als.
Lacal building cades iikely specifythe
quenlity (and sometimes quality) of
gutdoor alr that muust be continuansly
supplied in your school. (If not, se
Section 2 of Lhis Guide for ASHRAE

recommendations.) Temporarily increasing

veptilation as well as properly using the
exhaust system while painting or spplying
pesticides, for example, can be useful in
diluting the concenlration of noxious
fumes in the air,

4, Exposurg Conirol - Adjusting the time
and location of poliutant 2xposurs,
Lacation conirel invelves movingihe
polivtant source away from cecupants of
aven relocating susceptible oczupints.

+ Time of vse ~ Avoid use of pollutant
saurces when the schaal is seavpied.

For example, ship and wax foors (with

the ventilation systern functioning) on
Friday after schaol is dismissed, This

aliows the floor products to off-gas over

the weekend, reducing the level of

if people are
provided with
information, they
can act to reduce
poilutant
exposure.



polintants in the air when the school is
reoccupicd on Monday. Anather
exaraple is to mow around the building
and near play ficlds only before or after
school hours,

+ Amount of wuse - Use air-polluting
sgurces as little 25 possible to minimize
contamination of the indoor air,

v Location of uge — Move pailuting
Sources as far away a3 posyibie from
occupants or relocating susceptibic
pceupants,

5, Alr Cleaning - Filtering particles and
gassous conlaminants #¥ 3ir passes
through ventilation cquipment. This type
of system shonld be cngineered on 2 case-
by-case basis.

6. Education - Teaching and taining
school accupants about [AQ issues.
Peopls in the school can ceduce their
sxposute to many pollutants by
understanding basic information about
their environment and Jnowing how to
prevent, remove, or contral pollutants.

Some solutdons, such as major ventilation
changes, may not be praclical lo
implement due 1o fack of resources or the
need for long perinds of non-occupancy 1o
ensure tha safety of the stadents and staff.
Use temporary meaguges to ensure good
}AQ in the meantime, Other solutions,
such as anti-idling programs, offer low
cost options that caa be easily and quickly
faplemented,

SOLUTIONS FOR OTHER
COMPLAINTS

Specific lighting deficiencies or locakized
sources of noise or vibration may be
easily identified. Remedial action may be
fairly straightforwesd, such as having
more o fewer lights, making adjustments
for glare, and relocating, replacing, ot
acoustically insufating a noise or vibration
source.

In other cases, where problems may be
more subtle or solutions more complex,
such as psychogenic illnesses {ariginating
in the mind), enlist the services of %
qualified professianal.

Remedial actions tor lighfing and noise
prablems can range from modifications of
equipment or furnishings to tenuvation of
the building. Reduting stress for school
staff may involve new management
practices, job redesign, or resolution of
underlying lahor-manageruent problems.

EVALUATING SOLUTIONS

To help ensure & successful selution,
evaloate mitigation efforls 4t the planning
stage by tonsidering the foflowing criteria:

o Penmanence;

- Dutﬁbiﬁty;‘

s QOperating priseiple;

+ Installation end operating cost;
+ Confzol capaeity;

+ Ability to institulionalize the solution;
and

s Conformity with codes.

Fertranente. Mitigation efforts that ereale
permancnt solutions to indeor sir
problems are cleacly superior o those that
provide temporary solutians, unless the
problems ars also temporary, Opening
windows o1 running air handters on full
outdoor 8iv inay be suitable mitigation
siretegies for a temporary prablem, such
85 off-gassing of volatile vompaunds
from new furnishings, but they are not
acceptable permanent solutions because
of inreased casts for energy and
maintenance. A permanent solution to
microbiological contamination invatves
cleaning and disinfection as well as
fmoisture carteol to prevenl regrotwth.

Durabllity. 1AQ sotutions that are durable
are mote attractive than approaches that
require frequent maintenance or
speciatized skills, Mew items of equipment
should bie quiet, cnexgy-efficient, and
durable.

Cperating Principle. The operating
principle of the LAQ solution needs to
make sense and be suited to the problem.
If a specific point scurce of contaminants
is identified, treateent at the sourca by
removal, sealing, or local exhaust is 2



more appropriate correction strategy than
diluting |he conlaminant with increased
ventilation. 1f the TAL) problem is caused
by outdoor air cuntaining contaminands,
then ingreasing the autdoor air supply will
only worscn the situation, nnless the
supply of outdoor ait is clsancd.

installation and Operating Costs, The
approsch with the Towest initiat cost
may nal be the least expensive over the
long run. Long-lerm Loonemic
considerations include energy cosls for
equipment operation, increased staf
tirne for mainfonance, differential cost
of aliernative materials and supplies,
and higher hourly mtes. Strong
consideration should be given to
puschasing ENERGY STAR qualified
products,

Control Capacity. It is important to select 2
solution that fits the size and scops of the
problem. if odors from 2 special use arca
such as & Kitchen entering nearby
slassroome, increasing the ventilation rate
in ¢ classTooms may not be successful. If
mechanical equipment is ncaded to correct
the [AQ problem, it must be powerful
enough Lo sccomplish the task. For
cxample, 2 tocal exhaust system should be
strong enough and close enough to the
source so that none of the conlaminast
moves into other portions of the building.

Abiity to Institutionalize the Solutior.

A solution will be most sucesssful iFitis
integrated into normal building operations,
To ensure suceess, solutions should rot
require exotic equipment, unfamiliar
concepts, o delicatsly maintsined
systems. [€ maintenance, hausekeseping
procedurcs, or supplies must change as
part of the sehution, it may be necessary 1o
provide additional training, Rew inspeclion
checklists, or modifiad purchasing
guidelines, Operating and maintenance
schedules for heating, cooling, and
ventilation cquipsment may alse need

modificzation.

Conformity with Codes. Any modificatian
to building components 6T me chanical
systems should be designed and ingtaited
in confosmance with applicable fire,
¢lectrical, and other building gades,

EVALUATING THE EFFECTIVENESS
OF YOUR SOLUTION

To kinds of indicators can be used &
evaluste the success of carrecling an
indaar air problem:

+ Reduced complaints.

« Measarement of the properties of the
indoor air.

Although reduction or elimination of
complaints appeats to be 2 clear
indication of succeds, 1t may nol
necessarily be the case. Occupants who
feel their concerns ate being heard may
tespporarity siop reporting dizcomfort or
health symptomms, even i the actual coust
of their complaints has not been
vorrected. On Ihe other hand, lingering
complaints may conlinue after sugzessfol
mitigation if peoplc ars upset ovor the
handling of the problem. A smailc
number of ongning complaintd may
indicate that mulliple IAQ problens cxist
and have not been resolved.

Measurements of airflows, ventilation
rates, 2nd Bir distzibution patterns can be
used fo assces the results of control
efforts. Afrflow measurcments taken
during the building investigation can
identify aress with poor yentilation; later
they can be used to evaluate attempts to
improve the ventilation rate, dstibution,
or direction of flow, Studying aft
distribution patterns will show whether a
mitigation strategy has sycoesshly
prevented the wansporiziton of apoitutant
by airflow, While in some cascs
measuring pollutant levels can help
determine whether 1AQ has imgroved, n
mamy cases this may bs difficultandfor
cast prohibitive. Coneentrations of indoos
air poliutants typically vary greatly over
time, and the specific contaminm
measured may not be causing the
problern. Measuting 4 specific poutant
by & professional is appropriate i€ the
problem can be fimited to that poliutant.
Far further information on 1AQ
measurements, see Appendix B “Basic
Measurement Equipment.”

A solution wilt be
most successiul if it
is intagrated intp
normat building
operations.



Ongaing complaints
may indicate that
muitiple 1AQ
problems have not

been resolved.

PERSISTENT PROBLEME

Sometimes cven the best-planned
investigations and mitigation actions will
not résol ve the problem. You may have
carefully investigated the problem,
identified one or mate causes, and
implemented a control system.
Nonethelsss, your efforts may not have
noticeably reduced the concentration of
the contaminant ar improved ventilation
rates ot efficlency. Worse, the problem
may continue 1o persist.

1f your offorts to control 2 problem are
unsuccassful, consider seeking outside
assistance. The problem could be faidy
complex, oocus only intermittently, or
extend beyond traditional fields of
kenowledgpe. It is possible that poor 1AQ is
ot the acmat causc of the scomplaints.
Bringing in a new perspective at this point
can be very effective. Appendix A
“Hiring Professional Assistance” pravides
guidanee on hiving professional 1AQ
asgistance.



Hiring Professional Assistance

osne indoor air quality (TAQ) probiems
are simple to resolve when school
pessennel understend the buitding
investigation process. Manry potential
problerns witl he prevented if siaff and
students do their part o maiafain good
JAQ. Howevet, 3 time may come when
outide egsistance is needed. For exaraple,
professional help might be necessary or
desirable in the following siluations:

+ If you suspeot that you have a serions
building-related illness polentially
linked to biological contamination in
your building, mistakes or delays could
have serious conserrences (such as
health hazards, liability exposure,
regulatory sanctions). Contact your
local or state Health Depariment.

» Tesling for a public health hazard (suck
a3 asbestos, 1ead, or radon) las
identified a problem thal requires
prompt egsponse.

+ “The school administration believes that
an independent investigation would be
better received or more effectively
documentsd than an in-house
investigation.

« Tnvestigation and mitigation cfforts by
school stadl have not refieved an JAQ
prablem,

+ Prefiminary findings by stafl suggest
the need for measurements that require
specialized equipment and skills that
are not available in-house.

HIRING PROFESSIONAL HELP

Ay you prepare to hiwe professional
services for a building investigation, be
aware that TAQ is & developing area of
knowledge. Most individuals warking in
1AQ received their primary tyaining In
other disciplines. It is important to define
the scope of work clearly and discuss any
potential consullant’s proposcd app roaeh
to the investigatiog, inctuding plans for
coordinating efforls among team
members. The school’s representatives
st exercise vigilence in overseeing

diagnostic activities and corrective actio.
Performance specifications can helpto
ensure the desired results. Sample
performance specification language is
provided at the end of this appendixin
italicized fonl.

Other then for lexd and asbestos
remcdintion, there are no Federal
regulations covering professional gervices
in the general field of indoor air oqualily,
although some diseiplines {e.g-, engineers,
industrial kygienists) whose practiioners
work with LAQ problems have licessing
and certification requircments. Individuals
and groups that offer services in this
evolving fiefd should be questioned
tlosely about their related experience and
their proposed approach to your problent,
tn addition, request and contact
references.

Local, state, or Pederal government
agencies (2.8 education, health, of aiv
polbution agencies) may be ahble to provide
expert assistance or dircetion tn salving
1AQ problems. If aveilable govemment
agencies do not have personnel wifk (he
appropriate skills Yo assist in solving your
1AQ probiem, they may be able o divec!
you ta firms in your ared with experience
in 1AQ work. You may aisn be abls 10
focate patentiat consultants by looking in
the yellow pages {¢.g, wnder “Engineers,”
“Eqyironmental Services,” Laboratories -
Testing®' or “lndusteial Tiygienisy'), or by
asking other schools for referrals. Often, 8
multi-disciplinary team of professionals is
needed 10 investigate and resclve an 1AQ
problem. The skills of heating, wenilation,
and air-conditioning (HIVAC) engineers
and industriel hygienists ere typically
usefuil for this type of investigation. nput
from other disciplines such as chemistry,
sychitecture, microbiclogy, or medicine
may also be important,

If prablems other than 1AQ sre involved,
experts in Highting, acoustic dusign,
interior design, psychology, or sher filds
may be heipful in resoiving octipant
complaints about the indoor edvizonment.




EVALUATING POTENTIAL
CONSULTANTS

As with any hiring process, the hetter you
Tnow your own geds, the easier it will be
to select individuals or firms to service
those needs. The more clearly you can
define the project scope, the more likely
you afe to achieve the desired result
without paying for unnecessary services.
An lnvestigation strategy based on
gvaluating building performance can be
uged to solve a problem without
necessarily identifying a particutar
chemical compound as the cause. The idea
of testing the ak to leatn whether it is
“safe™ or “unsafe” is vory apnealing. Most
existing standards for aichomne pollutants,
however, weze developed for industrial
setlings where most ocoupanis are usually
healthy adult men. Soms state regulations
call for the involvement of a professional
enginger for any modifications o
additians to 1 ychool HVAC system.
Whether or aot this is legally mandated
for your school, the grofessional
angineer’s knowledge ol air handling,
conditioning, and sequencing stratsgies
will help to design ventilation system
raodifications without crealing other
probiens. In many situations, propes
engineering ¢An save energy while
improving LAQ. An example of this mighl
be the redesign of outside sir-handling
strategies to improve the performanice of
an cconomizer cyelz.

The following guidetines may be helpful
in evaluating potential consuitanis.

1. Competent professionals will ask
questions sbout your situation t se¢
whether they can offer seryices that
will agzist you.

The causes and potential remedies for
1AQ problems vary groatly. A firm
necds at least a preliminary
understanding of the facts abowt what
iz ging on in yout building to
evaluate if it can offer the
prafessional skills necessary o
address your concerns and to make
effective use of its personnet from the
oulset,

2. Consultants shauld be able to describe
how they expect to form and test
explanations for and solutians to the
problem.

Discuss the proposed approach 1o the
building investigation. It may involve
movitg suspected contaminant
saurces or manipulating HVAC
contyols to simulale conditiond st the
time of comphaints or to test posyible
cortective actions. Poorly designed
stadics may lead to conclusions that
are either "Eales negalive” (1o, falsely
conclnding that there is no problem)
ot “false positive” (i.e., falsely
concluding that a specific condition
caused the complaing),

Sotne consultants may produce au
inventory of problems in the building
swithout determining which, if any, of
those problems caused the ariginal
complaint. If investigators discover
TAQ problems unrelated o the
soncern that prompted the evaluation,
those prablems shovld be noted and
reported. It is important, however, that
the original complaint s resalved.

3. The decision te take LAQ messurerments

should be approached with caution.
JAQ investigators ofter find a lacge
manbér of potential sources
contributing Low lavels of various
contaminanis ta the aiz. These (indings
fiequently raise mofe queéshand than
{hey answer, Before starting to take
measurements, investipators need 2
nar undorstanding of how e results
will be used and interpreted, Withont
this understandiag, planning
sppropriate sampling locations and
times, instrumentation, and analysis
proceduses is mpossible, Non-routing
measurements {such as relatively
expensive sampling for volatile organic
compounds {VOCs)) should not be
conducted without site-gpezific
justification. Concentrations thel
comply with industrial occopalional
slandards aze not necessarily protective
of childeen, or other scbool occupants.



4, A qualified TAQ investigator should
have appropriate exparisnce,
demonsieele a broad undeestanding of
1AQ prablems and the conditions that
can fead to them (e.g., the relationship
betwaen TAGQ und the building stmctore,
mechanical sysiems, sources, and
{raman activities}, and usa a phased
dagnostic approack.

Have the firm identify the personnel
whe would bo responsible for your
case, their speoilic uxperience, and
related qualifications, Contract only
for the services of those individuals,
or require appraval for substitutions.
When hiring an engincer, inok for
someons with the equipment and
expertise to perform 4 ventilation
system assessmnent and with strong
field experience. Some engincers
rarcly work outside the office.

B. Inthe proposal and the interview, 3
prospective consultant should present
a clear, delailed picture of the
proposed services and work producis,
insluding the following information:

+ The basic goal(s), methodology,
and sequence of the investigation,
the informmation to be abtained, and
the process of hypathesis
davelopment and testing, includiay
criteria for decision-making sbout
further data-gathering.

+ Any tlements of the work that will
requirs a time commitment from
school stufl, including infonnation
to be collected by the school.

= The s¢heddule, cost, and wark
praduct(s), such ag 8 written repol,
specifications, and plans for
mitigation work; supetvision of
mitigation work; and training
program for school etaff.

¢+ Additional tasks {and costs} that
may bz part of solving the JAQ
problum but are outside the scope
of the contract, Examples inclnde:
medical examinalion of
complainenls, laboratory fees, end
contractors fees for miligation
wark,

+ Commuanication hetween the IAQ
professional and the client: How
often will the contractor dizouss the
progress of the work wifh B
school? Who will be notified of
test results end other data? Wil
communications be tn wrilieg, by
tetephure, or face-to-face? Will the
consultant meet with students and/
or school staff to collect
information? Will the conseltant
mect with siaff, parent
organizations, or others to discuss
findings, if requested to dosa?

+ Refercaces from clients who have
1eceived compatable services.

JAQRELATED VENTILATION
MODFICATIONS

The school’s reprasentatives necdio
semember: Quersee the work and a5k
questions that wilt help you ensuct the
work is propetly performed, Specialized
measurerients of airflow or pre- ond post-
mitigation contaminant concentrations
may be needed to know whether the
oorrective action it cffective.

Parformance speeilications can beused as
part of the conteact package to estsblizh
criticat goaly for system design and
operation. Performance specifications can
be used lo force contractors to
demonsirale that they have mel those
goals, At the same time, performance
specifications should avoid dictating
specifio design featurss such as duct sizes
and locations, thas teaving HYACsystem
designers free to apply their professionel
experlise, You may be able to adapt
appropriate sections of the follewing
sample performance specifications for
your school,

Parformancs Specifications

+ The contro! spstem shall be medified
and the venfilation system reptired and
adjusted as needed to provide suidoor
air ventilation during occupied hours.
The amount of outdoar air venilation
shall meet ASHRAE Standurd §2-200]
minimun recomméndations or shalf be
the paximum possible with the cureent
air-handling squipment, byl inno cose
shull tha mintmum outdoar ait



veniliativa rate be fess than the
ventilatlon guideline in effect at the
time the sehool was construcred,

When designing the ventilntion system
modifications, it is imporiant to ensure
thai: 1) inereased outdaor alr intake
rates do not negarivaly impact
occupent comjort; 3) heating coils do
nof freeze: and 3} the cooling system
can handle the increased enthalpy
Iad. A load analysiy shall be
performed to determina (f the existing
haating (or cooling) plant has the
capacily 1o meet the laads imposed by
the rettored or ingreasad vontiation
ratas.

If the existing plant cannot meel this
load or, if for some ather reason, it is
decided nol to use the existing heating
system (o condition outdoor air, then a
heating (o cooling) plant shall be
designed for that putpose. The proposal
shall inelude a life-cycle cost analysis
of anergy conservation oplions {e.g
eeonontizer cooling, heal recovery
venfilation).

Al scraens in outdoor aiy intakes shall
be inspected for proper mesh siza.
Screens with mesh size smaller than
172 inch are subject to clogglng: if
present, they shall be removed and
replaced with larger-sized mesh (ot 5o
large as to allow birds to enlar).

pamonstrating System
Performance

. The proper operalion of control
sequence and outdoor air domper
operation shall be verifled by school
personnel or the sehool s GgARf afler
ventilasion system modifications and
repairs have been completed. This shall
irclude, but wot b limited to:
chservation af damper position for
differing settings of loy: limlt Stas and
reom sials, meaneremend of aiy pressure
af room stats and owidoor air damper
actuators, divect measurement of atr
Jlow through sutdoor air intakes, and
divect measurement of air flows at
gxhaest grifles. Tha contractor shalt
provide o weltten repor! documeniing:
1) Tesi procedhires used to avaliate
veniilation system performance; 2} tesi
locations, 3) [TVAC operating
conditions during testing; end 4)
findings.

Institutianalizing the Correstive
Action

« After the veniilation system
modifications arz compisted, sehool
facifity operutors shall be provided with
sratuing and two coples of @ manuet
that documents the verilation system
control Sralegy, operating paranelers,
and mainianance requizements.



Basic Measurement Equipment

o prevent ot resolve indoor air quality
(TAQ} problems effectively and efficiently,
you must be able to take four basie
mensurements relating to the air within the
school. Your school or school district may
already own sems or ali of the equipment
necessary to make these imeasuremenis. {f
not, buying or borrowing that equipment
iz important to assess the 1AQ conditions
in your school accurately and ensure that
the venlilafion squipment is working
properiy {which can sava the school
money in heating and cooling bills), as
well a3 improve TAQ. Cheek with your
EPA pegional office shout equipment
availability (see Appendix L
“Resources,” for a complete List of EPA
regiona! ofTices).

Four measurements are important to the
activities in 1his Guide:

+ Temperature,

* Relative hamidity.
< Air movemsni.

v Airlow volume.

In ackidition, & carbon dioxide (CO,)
monitor is useful for indicating when
vatdoor aix ventilation may be inadequate
(see the Pendilation Checklish).

Samypling for pollutants iz oot
recommended, sioce results are difficult fo
interpret and can require costly
measurement squipment as well as
significant training and experience, The
activities described in this Guide are Bkely
fo prevent or uncover problems more
effectively than pollutant sampling. The
four mezasnrements fisted above are readily
available, do not require expensive
euipment or special training, and arc
straightforward (o inferpret.

if your sehool's budget does not allow the
purchase of some or all of the equipment,
try a cooperative approach:

+ Combine resources with other schools
in the djstrict or neighboring schools.

+ Contact sehoo) organizations and local
governmen! lo inquire about
conperative purchasing options,

v Borrow cquipment from another school,
district, a state or local govemnment, or
an EFA regiona! office.

Do nof Jet o lack of equipment prevent you
froc: conducting the recommended
mctivities, Conduct a5 many activities as
pussible with the equipment you have
svailable. IF you cannot obtain the recom-
mended equipsnent due to lack af e~
gourees, prioritize your equipment
purchases o5 follows:

1. Temperaturs, relative hurmidity, and
chemical smoke device for indbaling
air movement;,

2. Airflow volume measuring devices; and

3. CO, monitor,







Codes and Regulations

POLLUTANT-RELATED
HEGULATIONS

The Federal gavernment has 2 long
history of regulating outdoor air qualily
and the sonconiations of aithome
contaminants in industrial settings. In an
industrial environment, specific chemicals
relcased by industris] processes ean be
presenl in high concentrations. It has been
posxible to study fe bealth effeets of
industrial exposures and calablish
regutations to limit thase £XpOSULes.

Same siates have established regnlations
regarding specific poliutants in sehoals,
such as testing for radon and lead. Various
Sratas have ulso established anti-idling
policies that gstablish maximum idling
times for school buses and other vehicles.

Indoor xir qoality (IAQ) in schools,
however, presents a diffcrent problem. A
large variety of chemicals used in
ciaseraoms, offices, grounds maintenance,
and kitchen and cleaning applications
exisl at levels that are almost always lower
thar the concentrations found in indusiry,
The individusl and combined effects of
{hese chemicals are very difficult o stody,
end the people exposed mey inslude
pregnani women, children, and others who
ave moare susceptible to heaith problams
than the aduit typically gresent in
regulated industrial setiings.

There ts stitl weuch to feam about the
effects of both acute (short-term) and
chronic (tong-term) exposure o low levels
of multiple indoar uir contaniinants. At
this time, there are few Federal
regulations for aitborne contaminants in
non-industrial gettings. The Occuputional
Safety and Health Administration {OSHA)
is the Federal agency sesponsibie for
workplace safety and health. Tn the past,
OSHA focused primarily on industrial
worksites, but most recently has
broadened e efforts to address other
worksite hazatds, Tn spring 1994, OSHA
introduced & proposed rule regarding faQ
i non-iadustrial epvironments, slihough
the proposal was withdrawa in December

2001. School employest may be abls 10
shtain advice (in the form of training shd
information) from theit state OSHA office
on how to reduce their exposurc ¢
potential air contaninants. [n slates
without OSHA organizations, the tegional
OSHA contact muy be able fa provide
information or assistance (see Appendix
Lz *Resources’}.

VENTILATION-RELATED
REGULATIONS

Ventilation s the other major influense i
TAQ that is subject to regulation. The
Federal govermment does not regulalc
yentilation in non-industrial sertings.
However, mesy state and lacal
governments do regulate ventifatlon
systesn capacity through their bullding
codes. Building codes have been
developed te promnote good congtraction
practices and prevent health and safely
azaeds. Professional associations, such a8
the Americsn Society of Heating,
Refrperating, and Air-Condltioning
Engincers (ASHRAE) and the Nitional
Fire Protestion Agsocialion (NPPA},
develop recommendations for appropriste
building and equipment design and
instaliation (¢.8., ASHRAE Standerd 62-
2001, “Ventilation for Accoptable Tadoor
Air Quality”). These recommendations
acquire the facce of faw when adopted by
state or local regalstory bodies. There is
generally a time 18g between the adoption
of hew standards by conssnsus
organizations such as ASHRAE and the
incorporation of those new standarde as
code requivementy, Contact your local
code enforcement offieial, your State’s
Educalion Department, or a consulting
entpinect to leacn about tha code
requirsments thal apply 1o your schaol.

Tn general, building cotle requirsments sre
anly enforceable during gonstucton and
tenovation. When code redpirments
change over time (as code orgimizations
adapt to new information and




technologies), buildings are usually not
tequired to modify thewr structure oF
ageration te copfurm ta the new codes.
{ndeed, mapy buildings do not aperste it
conformance with curcent codes, or with
the codea thay had to mest at the time of
construction, Tox exarnple, the outdoor air
flows that ASHRAR's Standacd 62
recommends far classrooms were reduced
fram 30 cubie foot per minute (efin)f
person to 10 cfm/person in the 1930s, and
reduced again to 5 cfmperson in 1973 in
response 10 higher heating fuel coaty
resuiting from the oil embarga. Concern
sbout TAQ stimulated reconsideration of
the standard, so thal its most recent
version, Standard 62-2001, calls fora
ritimum of 15 cfm/petson in classrooms.
However, many schools that redused
outdoor aic flow during the energy crisis
continuc to operate at ventilation rates of
5 ciin/pesson ot lass, This
underventilation is conteary to current
engineening recommendations, bul, in
fost jurisdictions, it i3 sot against the
law.



Asthma

sthma has reached epidemis
proportions in the United Siatas,
affecting millions of peonls of all ages
and races. Asthima is one of the leading
causes of school sbsentesism, accounting
for more than 14 million missed sehool
days in 2001,

Asthna can ocour al any uge but is

more commos in children than in adults.
According to the Conivis for Disease
Contrel and Prevention (CDC), asthima is
the third-ranking ¢ause of hospitalization
for children 15 years of age snd under.
Moreover, the asthma rate among children
ages 5 ta 14 rose 74 percent between 1980
and 1994, making asthma the most
commen ¢hronic childhood distase.

WHAT IS ASTHMAY

Asthma is a chronic disease typically
characterized by inflammation of the
airways. During an asthma episade, the
airwnys in the lungs narrow, making
breathing difficult. Symptoms usually
include wheering, shoriness of breath,
tightness in the cheet, and coughing.
Asthuna atiacks are often separated by
symptom-free periods, The frequency and
severity of asthma altacks can be reduced
by following a comptehensive asthma
management plan that incorporates
medical tzeatment and environmental
managemant of asthma. While scientiste
de not fully understand the causes of
asthma, outdoor air poitution and
envirgnmental contaminants commonly
found indoars are known to trigger asthma
atlacks.

ASTHMA TRIGGERS

Bscuuse Americans spend up to 90 percent
of their lime indoars, cxposwe ta indoot
ullergens aud irvitants may play &
significant role in triggesing asthma
episndes. Some of the most common
environmental asthma triggers foand
indeors imclude:

v Animal dander

» Cockroaches

v Mold

» Secondhand smoks
+ Dust mites

+ Desel exhanst

Other ssihms triggers include respiratory
infections, poliens (trees, grasses, weeds),
putdoor sir pollution, food aBergies,
exercise, and cold air exposure.

ANIMAL ALLERGENS

Any werm-blooded animal—including
gerbils, birds, cats, dops, mice, and rats—
can cause Rlergic reaclions or trigges
asthma atiscks. Proteine may act a8
allergena in the dander, urine, or suliva of
warm-blooded animals, The mosl corman
source of animal aflergens in schools is 3
pet in the classroom, If an animal is
present in the school, direct exposute &
the animal's dander and bodily fluids is
possible. It is important to realize tat,
even after cxlonsive ¢leaning, pet silergen
tevels may stay in the indoor envinnment
far several months after the apimal is
removed.

Schoots can minimize exposuze to2nimal
allergens by:

v Seating sensitive students away from
pels or considering remaving pets from
the ¢lassroom.

v Vecunraing the classroom frequently
and thoroughly.

s Cleaning cages and the surrounding
acea regularly and positioning these
vages away from ventilation systems.

COCKROACHES

Cockroaches and ather pests, such as rats
and mice, often exist in the schos| setting.
Allesgens from pests may be significant
asthrma triggers for students and saff in
schools. Certain proteing that actag
allergens in the wasts products and saliva
af cockroaches can cause atlengic
reactions o kigger esthma attacks in some
individuals. Pest problems in schools may




be ceused or worsened by a variety of
conditions such as plambing lzaks,
moisture problems, end improper food
handiing and storage practices. [t is
important to avoid exposure to thése
alicrgens through the use of commonsense
approaches and integrated pest
manzgement ({PM) practices threughout
ke entire school.

Schools can minimize cockraach exposure

by

« Removing of covering food or garbage
found in classrooms or kitchens.

+ Stoting food in sirtight contatners.

+ Clesning &/l food crumbs or spilled
liquids immediately.

» Fixing plumbing leaks and other
moisture problems.

« Using poison baits, boric acid {for
cockroaches), and traps bofore
applying pesticidal sprays.

» TF pusticide sprays ans used, the sehool
should:

~ Motify staff, stadents, end pareats
before spraying.

- Limit spreying to the infested area.

- Only spray when rooms a2
unoceupied.

Ventilate the area well during and after
spraying.

MOLD AND MOISTURE

Maolds czn be found atmost anywhere;
they can grow on virtuaily any substance
when moisturs is present, Molds produce
timy spores for reprofuction that travel
throngh the aic continually. When meld
spores land on 4 damp spol indoors, they
may bogin growing and digesting
whatever they ate growing on in order 19
survive, Molds can grow on waad, paper,
carpet, and food. If gxcessive moistuee of
water accuranlates indoors, axtensive
motd growth may accur, particularly if the
moisture provlem remaing undiscovered
orignored, Bliminating all mold apd motd
spores in the irdoor environment is
{mypractical-—the way to control indoot
vl growth is to control moistare.

When motd growth oecurs in buildings,
reports of health-related symptoms from
tome building accupants, particularly
lhasc with allergies o respiratary
problems, way follow. Pqtential health
effocts and symptoms assaciated with
mold exposures include allesgic reactions,
asthima, and other respiratory complaints.

gchools can minimize mold and moisture
cxprsure by:

+ Tixing plombing leaks and other
unwanted souregs of water.

+ Ensuring that kitchen areas and hocker
rooms ate well ventitated. . -

+ Maintaining low indoor humidity,
ideally between 30 and §0 percent. The
hurnidity feve! can be measured with 2
hygrometer, available at lncal hardware
stotes.

+ Qleaning mold off hard surfpees with
water and detergent, then drying
completely.

+ Replacing abserbent natetials, such as
ceiling tiles and carpet, if they are
contamirated with mold.

SECONDHAND SMOKE

Secondhand smoks is the smoke fror the
berning end of a cigarstte, pige, or cigar
or the smoke exhaled by a smoker.
Seeondhand gmoke exPOSULS £aWES 3
uirber of serious health effects in yoveg
children, such as coughing, wheezing,
hronchitig, pneumonia, €T infections,
veduced lung function, and mpce severe
asthma attacks Secondhand smoks is an
{rritant that may trigger an asthma
episode, and increasing evidence suggests
that secondhund smoke may ¢ause asttma
ia pre-school aged children. EPA estimates
that between 200,000 and 1,000,000
children with asthma bave exacerbated
asthima, conditions cgused by sxposure 1o
secondhand smoke. Secondhand smoke
can also lead to buildup of fluid in the
rmiddie sar—the most common reason for
aperations in chiidren,



Most schools in the United States
prohibit smoking an school grounds.
Howaver, smoking often voours in

scheol bathreoms, in lounges, and near

school antrances. If smoking occurs
within the building, secondhand smoke
cant trave] through the ventilation
gystem to the entire schuol. Even when
people smoke outside, secondhand
smake may enter the ychool through the
ventifation system, windows, aad doors.

Schools cun minimize txposure ¢
secondhand smoke by implementing
and enforcing nonsmoking policies,
particularly indeors and near sehool
entrances.

DUST MITES

Dust mites are toe small 1o be seen, but
they are found in homes, schools, and
other buildings throughout the United
States. Dust mitcs live n nmttresses,
pillows, carpets, fabric-covered
furniture, bedeovers, clothes, and
stuffed toys. Their primucy food source
is dead skin flakes. Dust miw allergens
may sause an aliergic reaction or Irigger
ag esthma episode. In addition, there is
gvidence that dust mites may cause
asthma.

Schools can minimize dust mits
exposurs by:

+ Vacuuming carpet and fabrie-covered
furniture regutatly, Use vacuums with
high-ciciency filtars or central
vacuwuns, if possible,

+ Removing dust from hard suifaces
with 2 damp clath and sweep floots
frequently.

+ Purchasing washable stuffed toys,
wazhing them often ia hot water, and
drying them theroughly.

Combining steps for reducing
environmental iriggers with other
proaclive measures—relocating arcas
where vehicltss {8.g., buses and delivery
trucks) idle away from air intakes,
ensurisg sufficient ventilation in
classrooms and offices, eliminating the
use of air fiesheners, choosing building

materiats with minimal formeldebyde
cootent, and purchasing env ironmentally
preferable clcaning produets --can help
schools reduce student and staff exposure
10 asthma triggers. .o

For additional information on asthma and
asthma Iriggers, refer ic Appendix E:
“liypical indoor Air Pollutants" and
Apypendix L: “Resources
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Typical Indoor Air Pollutants

he fallowing four pages present
information about several indoor air
poliutants common 1o schoois, in 2 formar
that ailows for easy comparizon. The
potlutants preseated inclada:

+ Biological contaminants (mold, dust
mites, pet dander, pollen, etc.)

+ Carbon dioxide (CO,)
+ Carbon ronoxide {CO)
« Dust

+ Environmenta tobacco smoke (ETS} or
zecondhand tmake

+ Pins particulztc maticr (M)
« Lead {fb)
+ MNitrogen oxides (NO, NO)
¢ Pestlcides

"¢ Radon (Rn)

+ Qther volatile organic compounds
(VOCs) {formaldehyde, sotvents,
¢leaning agents)

Each palletant is described or snalyzed
across five categories:

= Descriplion
« Sources

« Standards and guidelines for indoar air
quality

» Health sffects
v Control meagures



Indooy Air Pollatant

Rascription

Sources

Biological contaminants

Commen Hological contarninunts include mold,
dust raites, pet dapder {skin flakes), droppings
and Yody patts from corkroaches, todsas and
othar posts or imets, vicuaes, and bacieris.
Mamy of thess bickogicat contamingnty gtz smatl
enough to be ishaied,

Hiakogical contaminants are, of e produced by,
living thinge. Biotogics] comletiitianty sre glien
forued dts rent tiat provide food and moiakire.
Damp o wrl areas mach o8 coniing coils,
hurridifiers, candeusqts pacs, or unvented
yailitonms 643 be meldy. Draperies, badding,
carpa, aad other et where dust catlects ey
sccumulats Biclopical contaminints,

Carhon diexide (€0,)

Carbon dioeide {CO,) is & colortess, odorlase
protuct of carbon combustion,

Iumea sneiubelic grocesees and all cumbusiien
praceses of carbon focdy, Jike (huss in cais,
buses, drucks, 81c., are sonfuea 0E €O, Exhaied
air it apudily 1he largest seutoe ¢f €O, in
clasira s,

Carbon monoxide {(COJ

Carban manoxide (CO) is a olerlegs, odorless
gos. W results Bom incomplets axidation of
carboa [n cambustion proceases,

Common spurces of €0 in schools are
impropetly veuted furasces, malfunctioning gas
rangss, of sbaust fumes thal have been denwn
beack inta the building. Ware or poorly sdjusted
ané madntaincd wombesiion devices {eg- boilers,
farmpzesh, ora Thuethat 1s Snproperly sized,
incked, disconaccted, or making, con be
sipnificanl sources, Aute, truck, o0 bus exhaust
ftom attached garages, aenchy roads, of idng
wehictes in purking aress can 1iso be sowees.

Dust iy rade up of particies i the it Tt saue
on warfaces, Large panicles setle quiskdy and
oty bo alimineted v greatly reduced by the
body's natural defonse mschanistos, Smatl
partictes ate e likely o be prborae snd xe
sopable of pageing through the bodys defenses
ond anfericg the hmgs.

tlady sourcas cats produce dust inchudlog: sail,
fleccy sarfaces, potlen, load-based paind, g
burnicrg of wosd, oll, o coal.

Environmental tohaceo smoke
(ETS}, or seconshand smoke

“Tokaceo smake consists of solid particles, liquid
draplets, vapors, and geses resuhing frovn obices
combusticn. Over 4,000 specilic chemitaly have
e idearified in the particulate snd associsted

BFaRs.

Tebacco produst combugtion



Standerds or Guldelines

Heatth Effects

Contral Measures

Theve sro corrently no Fedecal pavernment
standards fox biologicals in sehaal indeor al
enviranIments,

Mold, dust smites, pet dandes, and pest droppings
arhody pats cantrigger asthma, Biclegieal
contamizanis, inchadiag malds and pofleas tan
canss ailergie reactions for o signillcant portion
of the populntivs. Tubsiculoxis, meastes,
Swphylocorexs nfectiora, Legonellaand
inflnenza 2z keowas fa be tmnmired by it

Graeral pood hovsckeeping and wmainsenance of
hieating and aie sunditioning cquipment ate very
important. Adctunte ventifation and goud #ir
distripation also help, The key w0 mold control {3
moistone control, I muald s o problem, get 34 of
cxtess woter or molstune and clean up e mold.
Mainsaining sie relativetramidicy betwzea 30
st 60 percent will hielp conlrol mald, dun
miiles, and tackroaehcs, Empley integeated pest
ramsgerent {| FE) to conbrol inseet atd animet
attergens, Cooling tower teanwrt procedines
sk o roducn lovels of Laghmiell and ther
orginismd.

ASHRAE Standard §2:2001 recommends 60
PPm gbove the ouidpqr concenizaiion as the
vpper fimit for sccupied chwrsrooma (usuaity
around 000 ppm).

CG, izan dphystam At soncunltafions abave
.5 percest (15,600 ppm) sama Joss of menta)
acuity haa been notes, {1he recommended
ASHRAR standard of 200 ppm sbove the
outdoor conveatration {5 to prevent vody ndor
levels from baing olfensive.)

veatilation with suffizient owsdaor air conticls
€0, leutly, Reduce velicle and ewn sad
gnném oquipment idling and/or weags.

The GSHA standnsd for werkers is s mare than
50-ppm for § hous of siposwre, NIOSH
recommends oo neare than 35 ppen for § hows,
“Fhe 11,5 Nationa Amtbiens Air Quatity Standands
for ©O are 9 ppen ot 8 hors and 35 ppen for §
tour, The Conturnss Prodaet Safety Commision
rocommends levels not to excasd 15 piim for |
hour or 25 pprr for § hours.

G0 s i asphydiate. An necurrslation of thls gas
may renult i 4 vericty of symptans deriving
fran the compound 'y affipity for and
combination with hemngiabin, forming
carkosyhomoglobin {COHD) and distupting
oxygen transport. Tissues with the highest
orygea needs-—asppocardivn, brain, and
prercising rousclo—are the fisst affzoied.
Symptors may mimic influenza anad inglude
fotigue, headdache, dizsiness, nauses sod
Yomising, coguitive impairment, sid tchycardia
A bigh cencentiatiens CO axpesirs ;o be
FATAL.

Cosmbuztion eepipment must bamaintained W
asqure tier there aee no Bockages and sy and

firel ndxtres st be property sdjted lo tosure
prere commplete sambusion, Yehioular useshould
be carsfully murmged agjient ty buildings and

in voestianal programs. Additioml vestilation £an
bouskd a5 4 tsmptary measima when high levels
QEC0 arvexpeeted for short periods of lime.

Tha EPA Amblent Air Quakity standard for
particles 15 than 10 miotons is 50 ugfo! per
Ivour for an annuel average and 130 pg/m’for s
24.hour avcrage.

Health afizets vary deponding upos the
charatteristics of the dust and any sssotisted
toxic materials, Dust particles may conein fead,
posticidn yesidues, radan, or qther toxie
rasicrialy, CAhwr particles ey bo ivitants of
erecinogens {v.g., 1sbestos).

Keep dust 103 mindmum with good
Tpuegeketping. Consider darip dusting Lad high-
sfficiency vassrns clegnors, Upprade e in
ventilstion systaens 1o mediam efficiency when
possitie and chasge frequently Bxfraust
combustinnappiisnces 1o e outside and ¢ ¢an
ared maintain Moes and cimneays, When
consBetion or emodsling i underay, mpeoiat
precautians should be nsed 10 3eparee wolk
wreas from peoupiod areas.

Many office huildings snd arcat of public
sesambly have baaned smoking indoors or
roquired specislly designated smaking amas with
dedicated ventiizton Tysicron bs available. The
“Pro-Childten Ant of 1994" prowsbils smoking in
Head Stant facikities and in kirdegaeter,
shemeninry, and ssevadary schools thatcein
Federal fonding fron the Depsrtment of
Edusation, ths Depastme nt of Agricultum, or (e
Dzpartiment of Heslth end Human Services
{exsept Mediosre or Medicaid).

The effects uf lobagea sencka on smokess inclad:
thidtipharyugitis, nasalcangestior, pecsitten
cough, onjunctival irritation, keadache,

- whetzing, snd exsterbatini of chronle respiatory

conitions, Sccondhand smoks as Hesn
clsutified ma n "Crtnp A™ carcinogen by EPA and
bas moltiphs heatth effects on ohrildhen. Ithasalm
e nssociated with (he gescrof 2sthmp,
ez severlly of ot Jiffiulty in controling
wsihuna, froqueat upper respinatory fnfections,
parsistent onidele- sar effusion, ShoTing, ropaatid
prsumpnia, and bronchitis,

Simaks buiside away Trom it intakes. Smoke
sy in mome that ar¢ properly vensilated and
exfisusted 10 e swdoors.



Indoor Alr Pollutant

Descrintion

Sources

Fine Parficulate Matter (PM,)

Fine pacticutats mauler (FM, ), or soot, it &
component of diesel axhausl, and & lesc than
2.5 micrans in dizmeter; in eomparizon, the
averags human hair is about {00 miczons
thick. [t ey consist as 3 tiny solid or tquid
droplnt containing a vartety of eompounds.

The roin 10urcs of PM,  is dleset engines in
wucks, buses, and nonroad veliclex (8.3,
matlpz, construction, egricufiral, and
(pearnative). Diesel engines omil loege
guantitiss of harmilt pallutants anmally.

Lead {Fb)

Lezd is a highly toxiv meul,

Zaurces of lead include drinking water, food,
contarminated $oil and dust, and aie, Lead-basest
paind i & sommon seurce aflead dust

Nitrogen vxides (NG, NO,}

The two st pravalent axides af nitrogen are
nitesgen dioxide (NOJ and nitric axide (WD),
Bath are toxic gates, and MO, i5 3 highly
renelive oxidant and cofzasive.

‘The prirsary soueses indoars s combuastion
proceases, suoh as umyanted combision
applinnces {6.g., E3$ StOVes, vented eppliances
wlth deTuctive instailsiions, wekding, and
whaccn sraake). Ouldoor sourdey, auch o3
vehicles and lswn acd garden equipment, 2l
conribue to witogen oxide levels



Standards or Guidelines

Health Effects

Control Measures

Thers un ciurently 1o Pedere) govermment
standards for PM, ,; in schiol indour aix
envimonments, BPAS Naticnal Ambieod A
Quality Standards list 19 pgfm’ 3 the atnual
Tinds and 65 pgfm? a3 the 24-houe limil for
PM, , in ourdgor air,

Particulate nuatier it asrociated with a variety of
serious healh offacts, including fung discase,
asthsiin, and other respicaiery problems. 1n
generat, children are sspeciily sensilive to ok
poihaion because they bieathe 30 parsent nigre
air pec potnd of body weight than sduhs, Fine
paniculato matier, or M, , pasee the greatest
Bewlih risk, bocause itcan paas tiwongh the hose
and throm and becowia lodged inthe ungs.
These particles cirt aggravate sxisting
respifatory conditions, suth as asthona and
broashieis. and they havo beon dicectly
assosiated with Increesed hospila) adraisalnng
and wmergency Toom yisis fue hoart and fung
direasy, deorensed lung funclion, and juertamire
death. Shorl-rerm cxposle MAY C2USC
shoriness of breath, eye and fung Wiritation,
neuscs, light-beadedness, and possiole zllecgy
spEravations.

Eifactive techaologhes to roduce PM, | include
pictienlate filters and axtalysts el san be
tgtalied on buses. An casy, no-east, wd
effective way 1 conurol fing pacticulate maner
it minimizs idling by tuses, frac ke, and
giher vehiclex.

In V978, the Consumer Froduel Safety
Commirsion banned lead in paint.

L.2ad can caws seriows damnage ta the biain,
Kidneys, netvous éystem, and red Ytood cells
Chilkiran are pasticularly salnorable. Lead
expogure i children ¢an tosalt in defays In
physical daveloprent, Townr 1Q levels, shorer
sbtention gpins, and ant increase inbehaviorat
problems,

Preventive meakured to reduce lead exposure in
Suildings painted before 1978 inchufac Clzanieg
play areas; frequenily mopping Roors and wiping

indow ledges ad oth th fax areae with
damp cloths; kieping children sy from areas
whare paint is chipped, pecling, oF shalidng;
prevesting ohilters fipm chewing on window siils
and aiher printed weas; and ensuring thal iy s
oleasedt Sreeuenily and hands ars washed before
meals,

No dandards have been agread wpon for mirogen
axidet in Intloor slt ASHRARand the 0.8, EPA
Watiemal Ambicnt Air Guality Standards st 0.053
POt as the wverage 24-bowr limit for NO, in
RIBOOT 8ir.

WO, acts mainly as 4o it affccting the
muamn of the eyes, noss, thisat, and respiaiory
wract, Extresnely high-doss exposws (04 n s
uilding Fieg) 10 NO, may result in pabmonasy
edema end Siffose fuag injury. Continaed
sapasure to high 1O, tevels tam contrilute 10 the
dovelupenent of acute ar ehionic beenchitis,
Low-Jevel MO, cxposure may ckuss ingreased
ionchial peactivity in soms séthmatics,
Socreased ooy Ranction (s patients with chyonic
gbsmulive pulmenary discess, pad inereased
risk ol respiratary infections, especially in young
childeen,

Yenting e NO, sourees tothe.oudeors and
assming Wipssambustion appliarces ate cormerily
inttallad, waed, and winiained & i most
efibcuive mzammes to seduce crpasurea. Develop
anti-idling procacures for afl vebicies snd
noneoad engings (cart, buses, mucks, Rwn amd
garden equipment, eie.),






Secondhand Smoke

e:andha::d smoke, also known as
environmental iobacca smoke (ETS), isa
mixture of the smoke given of] by the
burning end. of a cigaretie, pipe, or cigar,
and the smoke exheled from the lungs of
sraokers. This mixturc confainy more than
4 00 substances, more than 40 of which
aze knownt bo cause cancer in humans or
animals and many of which are strong
irritanty. Exponure o sacondhand smoke
is called involuntary smoking or passive
smoking.

EPA hes classified sccondhand smoke a3 a
known canse of cancer in humans (Group
A carcinogen), Passive smoking causes an
cstimated 3,000 lung cancer deaths in
nonsmokers each year. It also causes
frritation of the gyes, nose, throat, and
bungs. ET8-induced irritation of the lungs
feads to cxcess phlegm, coughing, chest
dizcomfort, and reduced lung function.
Secondhand smoke may also affect the
cardiovascular system, and some studies
have linked exposure to it with the onget
of chest pain.

SECONDHAND SMOKE EFFECTS ON
CHILDREN

Secondhand smake is a serious health risk
lo ¢hildren. Children whose parenls smoke
are amony the ntost seriously affected by
exposure 1o secondhand smoke, being at
increased risk of lower respiratory tract
jnfections such as pneumonia and
bronchitis. GPA estimates that passive
smoking s responsible for between
150,000 and 300,000 lower respiratory
tract infections in infants and childrea
ander 18 monthe of ape annually, rasulting
in 7,500 to 15,000 hospitalizations per
year.,

Children exposed 1o secopdhand smoke
are also more lkely to hava reduced lung
function and symptoms of sespiratory
irritation like coughing, excass phlegm,
and wheezing, Passive smoking can lead
1o a buildup of fuid in the middle car, the
most common cause of hospiralization of
children for an operation.

Asthmatic children are sspecially atrisk.
EPA estimates that exposure 0
seeondhand smoke increages the number
of episodes and severity of syneptoms in
between 200,000 and 1,000,000 asthmatic
chiliren, Pessive smoking is also arisk
Factor for the development of asthma in
thousands of childien.zach year

RECOMMENDATIONS

EPA recommsnds that every organizalion
dealing with children have a smoking
nolicy thet effectively protects chiideen
from exposure to secondhand smoke.
Parent-teacher assosiations, schon)boerd
members, and school edininistraton
should work together to make school
enviconments smoke-fiee. Xey featires of
smoking cducation programs inciude
multiple ses5ions over many prades, secial
and physiological consequences of
tobacco use, information about social
influcaces (peers, parents, and media), and
training in refusal skills, School-hated
non-swmoking policies are imporian|
because the school environment stould be
free from secondhand smoke for health
reasons and becavse teachers and siafl are
rale models for children.

LEGISLATION

In genesal, the Federal government does
not have regulatory authority overindoor
air or secondhand swaoke paliciesat the
state or local level, Restricting smeoking in
public places is primarily a state and local
issue, and is typically addressed in clean
indoor air laws enocted by slates, counties,
and municipalities, However, the "Fro-
Children Act of 1994" prohibits smoking
in Head Sturt facilitios and in
kindergarten, elementary, and sccondary
schools thut receive Fedoral funding from
the Department of Bducation, the
Department of Agricuiture, or the
Departsment of Health and Hurman
Services {except funding from Medicarz
or Medicaid). The At was signed inlo law
a5 part of the "Goals 2000: Educate
americs Agt”




What follows are excerpts from the Act,
which took effect Decernber 26, 1994,

PRO-CHILDREN ACT OF 19%4

Following are excerpts from Public Law
103.227, March 31, 1594,

SECTION 1047, DEFINITIONS.

(1) CHILDREN. The term “children”
means individuals who have nof atipined
the age of 18.

(2) CHILDREN'S SERVICES. The term
“children’s services” means the provision

on & rowting or regulr basis of health, day
care, education, or Hbrery services—

{A) Thatare funded, after the date of
the snaciment of this Act, disectly by the
Federal gavernment ot through etate or
local governments, by Fedesal grant, loan,
joan guarantee, of Contract prograte—

(i) Adwinistered by either the
Secretary of Health and Homan Services
or the Stcretary of Education (other than
services provided and funded galcly andet
fitles X'VIII and XIX of the Sovial
Seeurity Acl); of

(ii) Administered by the
Sestetary of Apriculture in case of 2
clinic; or

(B) That ars provided in indaos
facilities that ere constructed, operated, or
maintained with sych Federal funds, as
determined by ths appropriate cerétary in
any enforcement action under this fitle,
except that nothing it clanse {ii} of
subparagraph (A} is intended 1o include
facilitics {other than clinics) where
coupons are redeemed undes the Child
Nulrition Ast of 1966.

{3) PERSOM.The term “person’ means
any stata or lacal subdivision thercol,
agency of such state ot subdivision,
cocporation, of partnevship that owns oF
operates of atherwise controls and
provides childrens seryices or any
individual who owns or operates ot
otherwise controls and provides such
services.

SEC. 1043. NONSMOKING POLICY
FOR CHILDREN'S SERVICES.

{a) PRCHIBITION. After the date of the
erdctment of this Act, 06 person shall
permit smoking within any indoos facility
owtied ar lessed or contracted for and
wiitized by such person for provision of
routine or reguloar kindergarten,
elepaentery, ot seconday education o
tibrary services to children.

(v) ADDITIONAL PROBIBITION. Aler
the dalc of the enactment of this Act, ha
ptrson shall permit smioking within any
indoar facility {or portion thereof) awned
o leased ox contracted for und utilized by
such peeson of regulat o rouliog health
gare or doy care or early childhood
devetopment {Head Start) services (o
chilaren or for the us¢ of the employees of
such persan who provides such services.

() FEDERAL AGENCIES.

(1) KINDERGARTEN,
ELEMENTARY, OR SECONDARY
EDUCATION, OR LIBRARY SERVICES.
After the date of the enackment of this Act,
no Federal agency shall permit smeking
within any itndaot facility in the United
States operated by such agency, dicectly or
by contract, ta provide routine of regular
kindetgarten, clementaty, ot secondary
education or fibraty services to children.

() SPECIAL WAIVER

{1) IN GENERAL. On reccipt of an
application, the head of the Federat agency
may grant 2 special waiver to a petson
described in subsection {2} who employs
Individuals who are members of a fabor
organization and provide children's
services pursuand to a coilective
bargaining agreement that—

(&) Took effect before the date of
enactment of this Act; and

(B) Includes provisions relating
to smoking privileges that are in viotation
ofthe requirements of this section,

(2) TERMMATION OF WAIVER.
A special waiver granted nnder this
subsection shal! terminate on the eaclier
of—



(AYThe [irst expization date
{after the date of endctment of this Act) of
tite collective barguining agreement
containing the provisions relating to
smoking privileges; ar

{B)Y The date that {s 1 yeac after
the date of the enactment of this Act,

() CIVIL PENALTIES.

{1} IN GENERAL. Any failure to
comply with a proliibition in this section
ghall be a violation of this section and
any parsan subject to such prohibition
who commits such violation, or may be
subject to an admiinistrative compliance
ordet, or hoth, as determined by the
Sceretary. Each day a viclation
coptinues shall constitute a separate
violation.






Radon

BACKGROUND INFORMATION

BPA and other major national and
international scientific crganizations heve
conclyded that radon is 2 nan
carcinapen and a serinus public health
risk. An individual’s ek of developing
lung cancer from radon increascs with the
tevel of radon, the duration of exposure,
and the individual’s smoking habits, EPA
estimates that 7,000 to 30,000 lung cancer
deaths in the United Siales each yeur are
athibuted to radon.

Because many people spend much of their
lime at home, the home is likely to be the
must significant sosrce of vadon exposure.
For mosl sehocl children and staff, the
seennd largest contributor to their radon
exposure is fikely to be theic school. Asa
result, ERA recommends that homes and
school buildings be tested for radon.

RESULTS FROM A NATIONAL
SURVEY OF RADON LEVELS
IN 8CHOOLS

A nationwids survey of radon levels in
schools estivnales that 9.3 percent of U8,
schools, nearly one in five, have at least
one frequently occupied ground-contact
oo with shattsteem radon dcvels al or
above the action level of 4 pCilL
{plcocuties per ltary—the level ¢ which
FPA recommands mitigation.
Approximately 73 percent of these schools
will have anly five or fewer schoolrooins
with radon levels above the action level.
The other 27 percent will have six or more
such sshoolronms. If your buillding has &
radon problem, it is unkikely that cvery
roor in your school will have an elevated
radon level, However, testing atl
froquently occupied rooms that have
confact with the ground is necessary to
identify schoolrcoms with elevated radon
Tevels.

GUIDANCE FOR RADON TESTING

EBAY docsment, Radan Measurement in
Schools ~ Revised Edition (EPA 402-R-32-
p14), provides guidsnce on plaaning.
implementing, and cvalusting a rmdon
testing program for a school,

o assist schools with festing, helpful
gids, such us a cheoklist of the testng
procedure, are included in the Jocument.
Befers initiating radon testing in your
sehonl however, contact your state Radon
Office {see Appendix L: “Resounes”)
for information on amy state requiements
concerning radon testing or for 2 topy

of the decument. Cheok
uwww.epa.goviingfschools for documents
on raden in schools.

To reduce the health risk asaociated with
radon, EPA recomnaends that officials test
every school for elevated radon fevels,
Beause the entry and movement of radon
in buildings is difficuit to predict, officials
should test all frequently occupied
schoolooms that are in tontact with the
ground, If testing identifics schooireoms
with radon levels of 4 pCIL or gmater,
officials should reduce the radenlevels
wsing an appropriate mitigation shalegy.

GUIDANCE FOR RADON
MITIGATION

Ifyou identify a cadon problem in your
schoo!, EPA developed guidanee onradon
mitigation entitfed Reducing Radon in
Sehools — A4 Tenm Approoch (EPA 402-R-
94.0083) that describes the recommended
spproach to radon mitigatian in whogls
and provides an overview of the mitigation
precess to the 1AQ Coordinalor.

For a free copy, please call NSCEP at
1-300-430-9198 or contact yourstate
Radon Office (see Appeadix Lt

UR ssoMrees’).




GUIDANCE FOR RADON
PREVENTION IN RENOVATIONS AND
NEW BUILDINGS

EPA’s document entithed Radon
FPrevention i Design and Construction of
Schoals and Other Large Buildings (ERA
625R-92-016) provides guidance for
incorparating radon resistant and/or €asy-
to-mitigate features into the desigs ofa
new school building including design
recommendations for heating, ventilation,
and aic-conditioning [HVALC) systems.
This guidance is useful to school
personne] (.8, schoal business officials)
and srehiects lnvolved with the new
sehoot construction.

For & free copy, contact 1-800-450-9138.

THAINING FOR TESTING AND
MITIGATION

To develop public and private sector
eapabilities for radon testing and
mitigation, EPA formed four Ygioned
Radon Training Centers (see Appendix L.!
*Resnurccs™). These training genters offer
courses on testing and mitigation in
school buildings designed to simulats
hands-on sctivities by having participants
salve practical problems. Contact your
state Radon Office {see Appendix L:

wit azources™) for information on loeal
training opportunities or state training
requirements.

TESTING AND MITIGATION (0STS

Cost for tadon testing in & typical school
building ranges from 5500 to 1 ,500.
Costs Jor testing depend on the type of
measurenient device uscd, te size of the
schrood, and whether gesting is performed
in-house using school persennel or
feasurernent copiractor

1f4 1adon problem is identified, the cost
for radon mitigation 1ypically ranges {rom
3,000 to $30,000 per school. The cost of
mitigating a school depends on the
mitigation strasegy, te gchnal building
deyign, the radon concentration in the
school room{s), and the number of achael
rooms affected. The appropriate mitigation
strategy will consider the school building
design and fnitial fevels of radon.
Mitigation costs st the high end of the
cost range are often sssociated with s
miligation strategy involving the
renovation of szhool HYAC systems.
Although the cost is aigher, this steategy
has the added benefit of improvieg
venlilation within a school building,
which contzibittes to the overall
improvement of TAQ.



Mold and Moisture

clds can be found alraost anyvwhere;
they can grow on virtually sny substance,
providing moisture is present. Mpolds can
grow on and within wood, paper, carpe?,
and foods. When sxcossive moisture
acconnlutes in buildings or on building
malerials, mold growlh wili ofien occor,
particularly if the moisture problem
remaing undiscovered or unaddressed.
These is no practical way to efiminate sl
mold and mold spores in the indaoy
enviconment: the key fo control indoot
meold growth is lo controf moisturs, 1f
motd is discovered, clean it up
immediately and remove exgess walée o
moaisture. In addition, maintaining the
tefative humldity between 30 and 60
percent will heip control mold.

Molds produce tiny spores to repraduce.
Mold spores waft through indaor and
cutdoor air continually. When mold spores
Jand on a damp spot indoors, they may
begin growing and digesting whatever
they are growing on fo survive.

Thete are many diffecent kinds of mold.
Molds can produce allergens, toxins, and
irritants. Molds can canse discoloration
and odor probilems, deteriorate building
materials, and lead to health problems—
stich as zsthma cpisodes and allergie
reactions—in susceptible individuals,

CONDENSATION, RELATIVE
HUMIDITY, AND VAPOR
PRESSURE

Mold growth does not require the
presence of standing waler, leaks, ar
floods; moid can grow when the reiative
humidity of the air is high. Mold can alsa
grow in damp srcas such ae unvented
bathrooms and kitchens, CTaw] SpaLEs,
dugts, utitity tannels, gyms, locker rooms,
wet foundativns, leaky roof aress, and
dump basements. Relative humidity sed
the factors that govern it acs ofien
misunderstood. This section discusses
relative humidity and describes commion
mosture problems and thefr solutions.

Water enters buildings both as a liquid and
a3 a pas (waler vapor). Waler is intraduced
intentionally in bathrooms, gyrn aress,
kitchens, and arf and utility arces, and
actidentally by way of leaks and spilts.
Same of the waler evaporates and joing the
water vapor that is exhaled by building
otcupants, Water vapor also moves into
the building through the ventilation
system, through openings in the Luitding
shell, or directly through building
materials.

The ability of air to hold water vagr
deceeases ns the air tempecature falls. ifa
unit of sir contains half of the watet vapor
it can hold, il is said to be 8¢ 50 percent
retative humidity (R11) or greater. The RH
ingreases as the air coofs and approackes
saturation. When eir cantains sl of the
vrater vapor it oan hold, it is at 102 percent
RH ot greafer, and the waler vapos
gonderes, changing from a gastod
tiquid, The tempevature al which
condensation ocours ig the “dew point.”

Reaching 100 peregnt RE without
changing the air fesmperaturs is possible by
incrensing the amount of water vapor it
the air {the “absolute humidity™ or “vapor
pressure”). 1t is also possible fo 1each 100
percent RE without chanping the amount
of yeaier vapor in the ait, by Toweriag the
gir temperature (o the “dew poim”

The highest R in a room is always next
10 the coldest surface. This is referred 1o
as the "first condensing surface;’ as itwill
be the location where condensaion
happens first, if the relative humidity of
the air next to the surface reaches 160
percent, Understanding thiz is impertant
when tying {a undcrstand why mold is
growing on ane patch of wall oronly
along the wall-ceiling joint. The surface of
the wall is Tikely to be cooler than he
room air because of 4 gap in tht insuletion
or becauss the wind is blowingthrough
cracks in the exierior of the bulding.




TAKING STEPS 70 REDUCE
MOSTURE AND MOLD

Respond to water damage within 24-48
hours to prevent mold growth, which
depends on moisture.

Mold growth can be reduced if relutive
mumiditics neoc surfaces can be
maintsined below the dew point, This can
be done by: 1) reducing the mojstare
content (vapoc pressure) of the air; 2)
increasing air movernent at the surface, ot
3y increasing the air temperature (either
the general space temperature, or e
terperature at building surfaces),

Either vapar pressurs ot sucfece
temyperature can be the dominant factor in
2 mokd probiem. A vapor pressure-
dominated rold problem may not respond
well to increasing temperatures, wheteas a
surface icmperature-dominated mold
problem may vot respond very well to
increasing ventilation, Understanding
which Factor dominates will help io
selecting an effective control silegy.

If the refative humidity neac the middle of
2 room is fairly high (e.g., 50 petcent at
70° By, mold or mildew problems in the
raom ate likely to be vapor pressure
dominated. If the relative humidity near
the middls of a room is fairly low (2., 30
pescent ar 70° F), mald or mildew
probiems in the room are tikely to be
surface temperatue dominated.

VAPOR PRESSURE-DOMINATED
MOLD GROWTH

Vapor pressurc-domitated racid growth
can be saduced by using one or more of
the following strategles:

+ Use source cantrol (e.g., ditect venting
of moisture-generating activities such
ag showers to the gxterior).

+ Dilute molsture-laden indoor ait with
outdoor ait at a lowse absolute hurnidity.

+ Dehumidify the indoor air.

Mote that dilution is only useful as 2
control strategy during hesting pertods,
when cald cutdoor air contuins little tolpl
ioisture, During cooling periods, cutdaor
air often conlains as much molsture as
indoer air.

Consider a school locker room that has
mold oa the ceiling. The ocker roon
exhaust Fan is broken, and the relative
humnidity in the room is 60 percent 3t i
T This is an example of 2 vepor proseure:
dominated mold probler. In thig case,
incressap the surface temperature i
grabably not an effective way 10 vupect
the mold prablem. A better strategy islo
cepatr or replace the exhaust fan,

SURFACE TEMPERATURE-
DOMINATED MOLD GROWTH

Surface tcmpcramrc-éaminated tnold
growth can be reduced by increasing the
sarfzce femperaturs using one or more of
the following approaches:

s Raise the temperature of the ait neal
raotr surfaces.

» Raise the thermostat setting.

+ Jmprove air cicculatioh 50 that supply
alr 5 more ¢ffective at heating the rom
surfaces,

v Decrease the heat loss from roatt
surfaces.

«  Add insulation.

« Cloge eracks in the exterior wall to
prevent “wind washing” (air that entets
2 wll at ons exterior jocation and exils
paother exterior location without
penetrating iato the building).

Consider an old, leaky, poorly insulated
school that hag mold and mildew in the
coldest coeners of one classcoont. The
indoor relative humidity is tow (30
pevcent). [t is winter and cold ait cannot
hald much water vapor. Therefure, outdpor
air entering thiough leaks in the bullding
Jowers the airharhe moisture levels
indatrs. This is un example of 2 suface
temperatute-dominated maold problem. Is
this building, increasing the ouldeor air
ventilation rate is probably not en effective
way to control interior mold nd mildew.
A betier strategy would be to ingrease
surface temperatares by nsulating the
axteriar walls, thereby ceducing relative
bumidity in the cornets,



MOLD CLEAN UP

Because moisture i8 the key o motd
canlxol, it is essential to clean up the meld
apd pet rid of excsss water or mwisture. If
the excess watse o moiature problem is
not Fixed, mold will most probably grow
again, even if the area was completely
cleaned. Clean hard surfaces with water
and detergent and dry quickly and
completely. Absorbent materials such es
ceiling tiles may have to be discarvded.

Note that meld can cruse health offects
such as allergic repctions; remediatory
should avoid expusing themselves and
others to mald. Wear waterproof gloves
Juring clean up; do not touch mold or
moldy items with bare hands. Respiratary
protection should be used (a most
remediation sitwatians to prevent
inhalation exposure to mold. Respiratory
protection may not be necessaty for senall
remediation jobs with fittle exposure
potential, Referto Appendix b:
“Resources,” for mare information on
mmold remediation. When in doubt consult
a professional, experienced remediator,

IDENTIFYING AND
CORRECTING CONMMOR MOLD AND
MOISTURE PROBLEMS

Exterior Corners and Walls

The interior zurfaces of exterior COMErS
and hehind fucnishings such as chalk
boards, file cabinels, and desks next 1o
ontside walls ave common locations far
raold growth in heating chimates. They
tend to be closer ty the outdeot
temperature than other parts of the
building surface for ane or more of the
follpwing reasons:

+ Poor indoor air circulation

- Wind washing

+ Low insilation levcls

+ (Grester surface apea of heat loss

Sometimes mold growth can be reduced
by remaoving obstructions o airflow {¢.8.
rearranging farniture). Buildings with
forced air heating systerns endfor room
ceiling fans lend 10 have fewer mold
problems than buifdings with Jess air
movement.

SETBACK THERMOSTATS

Set-back thermostats {programmabie
thermostals) are commonly used to reduce
entsgy consumption during the hesng
season. Mold growth can occur whea
temperatures arc lowered in buildiags with
high telative humidily. (Maintaining &
rooin at ton low a lempsratues can have
the same effect as 4 set-back thermostat.)
Mold can often be controlied in golder
climates by increasing interior
temperanires during heating periods.
Unfortunately, this also increases caergy
consusmption and reduces yelative
humidity in the breathing zone, which can
credte discomfort,

AIR-CONDIFIONED SPACES

Mold probiems gan be as cxtensive in
cooling clivrates as they aré in hesiing
climates. The same principles apply: sither
surfaces am too cold, meisturs Tovels are
too high, or both.

Qe comnon example of mold prowth in
cooling climates can bt found in raomy
where conditianed “cold” air blows
against the interior surface of an axterior
wall, This condition, which may be due o
poor duct design, diffuser location, ar
diffusar performanca, creales 2 cold spot
at the interior finish surfaces, possibly
allowing meistue o condense.

Possible solutions For this problem
include:

+ Eliminate the cold spots (i o, clevate
the temperature of the su tface) by
adjasting the diffuscrs o defiecting the
air away from the condensing surface.

« Inersase the room tempenratur i avoid
avercooling. NOTE: Duting the cooling
season, increasing temperatue
decreases enstgy consumplion, though
it could cause comfort problems.

old problcms can also goour wilhin the
wall cavity, when outdoor air £mEs iR
cuntact with the cavity side ofthe ronled
interfor surface. Tt fs & pat ticudr problem
in rooms decorated wilh low maintenance
interior finishes {e.g., imperméable wall
covering such as vinyl wallpapee), which
can trap moisture between the finish and
the pypsum board. Mold growth can be
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A posslble solution for this problem is to
ensure that vapor barriers, facing sealants,
and insulation are propesly specified,
ingtalled, and tnaintained.

THEPMAL BRIDGES

1 ocalized cooling of surfzccy commonly
occues as a result of “thermat bridges,”
elements of the building structure that are
highly conductivs of hieat {£.2., steol studs
in exterior framie walls, uninsulaled
windew lintels, and the edges of concrete
floor skabs). Dusl particles sometimes
mark the locations of thermal bridges
because dust tenils to adhere to cold spots.

The use of insulating sheathings
significantly reduces the impact of
thermal bridges in building emvelopes.

WANDOW

Tn winter, windows are typically the
coldest surfaces in & ropi. The interior
surface of a winduw is often the first
condensing surface in 2 roonm.

Condensation on windave surfaces has
historically been contralled by using storm
windows or “insulated glass” (¢-8.,
double-gtazed windows or selective
sarface gas-filled windows) to Faise
intexior surface temperatures, In older
kuilding enclosures with less advanced
glazing systems, vigible condensation o0
the windows often aterted pscupants to the
need for ventilation to flush out interior
moistare, so they kaew o open the
windows.

The advent of higher performance glazing
systems has led to 2 greater pumber of
moisture problems in heating climate
building enclosures because the buildings
cannow be operated at higher interior
vapor pressures (moistare {evals) without
visible surface condensation on windows.

CONCEALED CONDENSATION

The wse of thermal insulation in wall
cayities increases interior surface
temgeratures in heating climates, teducing
the Tikelthood of interior surface mold and
candengation, The use of thermal
insulation without # propesty installed
vapor barrier, however, may increase
moistare condensation within the wall
cavity.

The fizst condensing surface in 3 wall
cavity in 2 heating climate is typically the
inner surface of the exterior sheathivg.

Concealed condensation can be ¢o ntrolled
by any or all of the following sieategles:

+ Reducing the entry af moisture info the
wall cavities {e.g., by controlting entry
andfor exit of moisture-laden gir with 2
contipuous vapor batrier).

» Raising the temperature of the first
condensing sorfacs,

+. Tn heating-climate locations: installing
exterior ingulation (assuming that no
significant wing washing is weourring).

¢ in cooling-chmate locations: Installing
insulating sheathing to the interior of
the wall framing and between the walt
frarwing and the interior gypsum board.



Emissions from Motor Vehicles

and Equipment

missians frora gas or diesel-powered
engines anc a source of pollution for
schoo! grounds and buildings. Exhaust
ztnissions come from mobile sources such
as school buses, cars, delivery trucks, and
motercycles, gasoline ar dicscl vehivles,
engines, and equipment used for
construction and grownds maintenance.

“Mobile sources™ is a term used fo
describe a wids variety of motor vehicles,
engines, and equipment that generate air
poltution and that move, or ear be rmoved,
from place to place.

MOBWLE SOURCES AT SCHOOL

Sorme mohile sources at your school may
include;

- Schoaihuﬁes

¢ Cary

= Delivery trucks

» Portable fuel containers

+ Mowers, snowblowers, trimmers, and
other equipment used for grounds
mamtenance

Spucial situations involving motor
vehicles or equipment off school propesty
may also contribute to the deterioration of
the overall air quality aear schople, These
might include, for example, truck loading
docks or construction siles,

VIOBILE SOURCE EMISSIONS

Mobile sources poliute the air through fus
combustion and fuel cvaporation. These
emissions contribute to air pollution
nationwide and are the primary cause of
alr pollution in many arces, Mobile
sounrces emit soveral signifieant air
pottutants that affect human hedlth and the
environment, inclnding carbur monoxide,
hydrocarbons, nitrogen oxides, and
particulate maticr. Sec Appendix B:
“Typical Indeer Air Potlulants,” for more
information about these pollutants.

In addition, mobile sources produce air
taxing {¢.g., acetaldehyde;, acrolein,

benzena, 1,3-tutadiene, dicsel exhaust,
and formaldehyde), which are poliutants
known or suspected to couse cancet of
other serious health or environmantal
effeots. Mohile sources are responsibie for
about half the gir toxin emissions md risk
nationwide.

Fine particulate matter (PM, ) in dicsel
exhaust creates further hiealth ctmcerns.
Recent atdies suggest that childwen oo o
siear school buses may be exposedto
eievated levels of diesel exhaust. Chikdren
are especially susceptible to advance
respiratory effects of PM,, becaure it can
penelrate children’s narcower ainwys,
reaching deep within the lungs where it is
likely to be retained, and because children
have higher rates of respiration per unit of
thoic body weight than adults.

AR QUALITY 1SSUES

. iMabile source air polhatants can

contribute Lo air quality issues atschools.
With sufficient concentrations and
durstion, these poflutants muy increase the
chance of cancer or other serious heatth
effects, such as asthma.

+ Srydies indicate (hat stedents tan be
exposed to high levels of diesel exfzust
when they arc inside school buses, near
idling achoot buses, and even inside
schaols (due to cxhaust penetration
from idling buses), Queuing of buses
for pick-up and drop-off and periods of
idting during the bus commue fisclf
tay be particular problems, Diesc]
exhaust can aggravate respiratory and
cardiovascular discase and existing
psthona, It cun also cause acic
respiratory symptoms, chronic
bronchitis, and decreased lung funclion.

+ Quidoor emissions can infilmte
through windows and &it intekes,
resulting in student end staffexposare
to poiiutants snd toxics.

+ Chemicals and gasoline stord in
schaol buitdings can contribuic to




indoor ait quality concerns, and
equipment usage ¢a result in cxposure
to air pollutonis and roxics.

+ Students, staff, and vehicles sometimes
congregate in the same place at the
tarne time, which increases their
eXposuIe.

REDUCING EMISSIONS

Successhul reduction of vebicle and
squipraent emission involves variety of
aperoaches, some of which are no- or low-
cost options. Thase concerned about
impraving air qualily in and around school
can choose from optious ranging from
betuer vehicle technotogy aad Better transit
options to cleaner fucls.

Schools ¢an help reduce air peliution from
mobile sources in 2 pumber of different
ways. A corprehensive program might
inchude bus rslrofits and replacement, anli-
idling policizs, reduced power squipmant
usage, envitonmentally friendly
transpertation chuices, and equipinent
replacement. Some othey smarl actions
that reduce ernissions include adopting
driving prachices that save gas nnd improve
milcage, maintaining vehicles on 3 regular
besis, sad using sleaner fuels.

ANTIDLING

Policies to minimize idling offer 8 smast,
effective, and immedialke way to reduce
eatissions at lirtle or no cost. In fact,
reuced idling will save money in most
cages hegouss idling wastes fuel. The
cagicst way ko reduce vehicle fedking
erpissions is o "ust g it off1” Today's
bus engines generally require ondy three to
five minutes of WatM-yp Hme, cven in
cold weather, The probledt of dieset fuel
gelling in cold westher has been resolved
by the creation of winter blends of fuet and
fael additives that batter withstand colder
temperatures.

Contrary to popalar belief, idling aclually
does more damage to & engine than
starting and stopping. Idling cavses
additional wear on an engine’s internal
puris and, thetefors, Ca0 NCHEase
mulntenance costs and shorten the 1ifs of
the engine.

Several States and loeal communizies have

already implcmemedan!i-idiing laws.
These Progratns 6an raduce pollution,
adar, and noiss, and save schools raoney
by reducing engine wedr and fuel
consuenption, Finally, anti-idhing
information is tasy t incorgorate inta
sxisting teafning 20d communications
opportunities, Sce Appendin B:
“pyeveloping Indoot Air Policies” in the
[AQ Coardinntor’s Guide for sample anti-
idfling policies and a sample mema lo bus
drivees.

TRANSPORTATION CHOICES

Alternative lrsnsportation choices ¢an alse
be betoficial for reducing epsissions. For
instance, “school-pooling” programs
encourage cacpoals, bike pariners, of
#walking school buses” that roduce the
number of vehicles on school grounds.
Public transit buses roay afso be an
appropriate option for some students or
staff.

OTHER MOBILE 50URCES ON
SCHOOL GROUNDS

Since cars and trucks ate not the only
mobils sourtes on scheol grounds,
attention should slso be paid ko Jawn and
gardon equipracnt for reducing emissions.
The Lwo main wayd o reducs rmissions
from such equipment ace Lo replace
cxisting cquipment with cleaner options
{e.g., mamal, electric, or new d-stake,
gasoline engines) and to reducs vsage.

EPA adopled more stringent standards for
gasoline-powered equipment, sach a3
{awnmowes and string teimmers, which
will lower Sydrocarbpn aad hitrogen oxide
emissions. Schoals can reduce harmful
evatssions by ensuring theit prounds
maintenence squipment nests current
standards, Like school bus retrofits ard
replacements, allernate equipment chaices
will b spesific to your scheol’s situation.
While matual and electric equipment are
most beneficial becauss they do not
produce emissions, these aplions are not
akways practical for large grounds.

Porteble gasoline containers are anothes
cource af emissions on school grounds.
Dug to evaporstion of gasaline, these cans
pollute ever whep they are not being used,
and gspecially when they are slored in a



warm place. New, low-emission gasoline
cans are dasigned for sesy use and have a
ihicker Lining in order to reduce fuel
gvaporation. They meet pecified
standurds t6 minimize air pollufion,
inclading automatic ¢losurs, automatic
shui-off, only one opening, and limited
permeation. Many porfable containers
available nationwide meet ail but the
permeation stundard, In addition, they are
inexpensive (approximately $19), making
them cast-effective solutions for mducing
exposure to evaparated fust,

Finally, proper maintenance and storage
help decreans expoawre to emissions from
{awn and garden cquipment, For example,
Tawn and garden equipment should be
maintained regutarly according fo
manufactnrer guidelines to prevent
prublems that decrease efficieney and
increase enussions, Keeping equipmeat
tuned and in good condition is incxpensive
and beneficial for minimizing émissions.
In addition, fuels, chemicals, and
squipmicnt should be stored appropnalely
in a well-ventifated, cool, and dry space.
For extended periods of stosage (e.g.,
winlertime), gascline should bs emptied
from equipment and containers or a
stabilizer should be added to decrease
svaporation. ‘

BENEFICIAL OR ENVIRONMENTALLY
FRIENDLY LANDSCAPING

Beneficial landscaping refers to a suite of
landscaping practices that yield
environments], economic, and acathetic
benefits. These environmentally friendly
practices include planting native spevies
mnd low-maintenance turf grasses,
reducing lawn area, sirategic use of trees,
integrated pest manegement (see
Appendix K: “Integrated Pest
Management™), and optimizing walet
efficiency, Ultimately, beneficial
landscaping produces a healthier
snwironment and reduces air, water, and
sil pollution by minimizing emissions
from power equipment, chemicals,
fiertilizer, and water

In addition, beneficial landscaping is
offeclive on any size of land. Emixsion
raductions from beneficial landscaping
alone gan result in nesrly 100 pounds less

of smog-forming hydrocarbens and 10
pounds less of nitrogen oxide smissions
per year per acre of lawn converted o
natural fandscaping due o reduced
menwing. Hence, even small converied
arcas can contribute to notable raductions
in emissians.

Grass can be replaced with trzes, shrubs,
native witdflowers, and other native planls
that do not require mowing and are
already adapled to local canditions, Tress,
shruhs, and native plants sbsorh watr
more efficiently than avms and therfore
minimize ranoll and crosion. They can
alse decreage the amounnf of tine you
spend on weeding and watering and
reduce the need for fertilizers and
pesticides.

Beneficial Iandscaping can result in

reduced building heating and coolirg
costs. Far example, planting decideous
trees on the south side of a building
provides shade, reducing heal abrotbed by
the building during the swrmmer, This
practice can decrense it conditioning
costs by up to 20 persent. In the winter,
deciduous trees lose their loaves, allowing
the winter sum lo warm the building,
Planting conifers on the northwest side of
a building hefps to blosk northwes! winds,
reducing healing costs. Finally, planting
tretlis vines on the bare walls of buildings
helps to keep these walls cooler by
absorbing the sunlight. Planting trees
around parking lots helps shade paved
areas and fircther reduce sunhezling
effects.

Finally, schoals should use outdoorwater
efficiently by laying mulcl in appropriate
ateas and insalling cfficient irrigatiea
gystems.

WHAT ARE GOOD PRACTICES TO USE
IN AREAS WHERE MAINTAINIRG
LAWNS IS NECESSARY?

Where lawns are necessary on schoal
grounds, such as on play areat of iporis
fields, the following practices are best
suited for reducing crvivonmental impacis:

 Plant low-maimtenance turf gresses that
grow slowly and require: less mowing.

¢ Leave prass clippings on lmwas, This
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praclits decreases the ceed for
fortilizers and the amount of municipal
solid waste entering landfilla,

+ Keep grars well maintuined. Only one-
thicd of the grass blade should be cut
oft at one time, and nw more than one
inch should bs sut at one time.

WHAT ARE THE BENERITS?

Many advantages are associated with
beneficial tandscaping. Beneficial
landscaping cen be incosporated inta
science 2nd environmental education. It
creates hands-on jearming experienses for
studers, while encournging them ta learn
about natural habitats and take an intercst
in theis surronndings. -

Beneficial landcaping heips creatc &
safer enviranment by teducing student and
staff exposure to harmful emissions. it
1eads to fower emissions from fossil fcl
consuragd during mowing, less fertilizer
uge, and Jower landscape maintenance labor
and costs. Baneficial lundscaping can also
help decrease heating and cooling bills,
teduce noise pollution (dus to less
tnowing), conserve water, reduce flooding
and stormywater management c05ts, and
decrease the strain on municipal waste
collection and water teeatment plants. In
addition, it can bead W cieaner walcr podies
for fisking, awimming, and drinking dus to
reduced chemical use and ecosion.

ADDITIONAL RESOURCES

For more information sbout mobile
sources on schoo! grounds, please visit
the EPA Clean School Bus USA nitiative
at www.epa.govicleanschootbus. Clean
schoot Bus USA provides {aformation
and resonrces ta school distrists on how to
reduce poltution from school buses
theough retrafit, replacement, and anti-
idling programs.



Portable Classrooms

urc than 385,000 porisble classicoms,
or relocatables, are used in approximately
36 percentt of school districts across the
nation, according to the Natianal Centet
for Education Stelisties (INCES). Portable
classrooms arc attractive to many school
Jistricts because they provide a quick and
relatively inexpensive way to deal with
uopiedictable school enrollment numbers,
lmited building construction funds, and
the time 1z between identification of
nend and the construction of new
facilitics. While portable clasyrooms are
intended to provide fexibility to school
districts, in reality, portable classtooms
are seldom moved and often become
permanent fixiutes of the school.

fecent surges in student populstion fueled
an explosion in the use of portable
clagsronms in many parts of the country.
Health-related concerns associated with
poriabie classiooms have arisen. Teachers
in the new unils frequently complain of
chemical odors, In older units, cdor
problems are aften associated wilh moldy
classroom carpets. Both new and older
units are ofien subject to comptaints aboul
poor ventitation and indoor air quality

{IaQ).

INOODR AIR QUALITY AND
PORTAELE CLASSROOMS

Ali school buildings use similar
construction and Furnishing materials, $0
the types of chemicals present in the
indoor aiv are fiot Hikely to be different for
portsble versus permanent classtooms.
Howsver, pressed-wood produstse, which
may contain higher concentrtions of
formaldebyde, arc uzed mors frequently in
factory-built portable units than in
msildings construcled on-site. Asa resuit,
concentratiors of some aitborne chernicals
muy be higher in new portable classrooms,
zspecially if ventilation is reduced.

The most common prablems with poriable
classraoms include:

+ Poorly fanctioning ventilalion systems
that provide inadequate quantitics of
outside air;

+ Poor acoustics due to foud héaling gnd
coaling systems;

+ Chomical off-gassing from pressed
woad and other high-emission
materials, which may be of greater
concern biecanse of rapid ocoupincy
and poor ventitation after constction;

« Water éntry andd mold growth; snd

s Site poltution frotm neatby parking lots
or loading areas.

RECOMMENDATIONS FOR SCHOOLS
USING PORTABLES

Although portable classrooms are oftes
the lowest cost option for housing
students, they range in quality. Care
should be taken during specification and
selection to ensure [hat the healthiof the
students is not compromised on
tnexpansive, low qualiry designs. When
districts specify a portable design, they
typically create a term contract that other
disteicts can use to purchase the same (oF
slightly difforent) design. Thiz practice
(often called “pigey-backing”) can save a
district valiable time 2nd money on
specifications pnd approvails, butif can
also campound poor decisions made by
the origina} procurement.

Like ail school facilities, portable
dassronms shovld conlain appropriaie
building raaterisis and propezly designed
ventilation systems to minimizethe
presence of indoor air polhatants,
Commissioning and regular maintenunce
ace slso important to maintain the guality
of the indoor environment,




Thﬁ: Falowing steps can help. schocls
ma!main a healthy indasor enviconment in
their portable classrooms:

Specifying New Portable
Classrooms

+ Spesify the appropriste vapor batrier
location for exterior wall construction,
cangistent with the climate whess the
classroom will be used.

+ When specifying a new portable
clageroom, engure that the heating,
ventilation, and air-conditioning
(HVAC) system cin: (a} provide
inlom of 450 ciin of outside air
(based on 30 occupants at 15 ofm/
accupant); and
(5) heat and cool this outdear airal
design outdoor aif temperatures for the
specific geographic location where
cach classroom i installed.

s Order an additiona! “outdoar sir kit"
since manufaclurers do nat include
outdoor air intakes in their standard
classtaom models. Outdoos air jotakes
shontd nat be located under portable
units; these areas ars typically not well
ventitated and are prong to moisture,
biological contathinants, and other
poltutants,

- Dutdoor air should be supplied
confinuousty when g classroom is
aeeapied. Tn order to provide a
continuous outdoor air supply, it is
important to ensure that the HVAC
thermantat fan switch is set in the “on”
or continucus mode when occupicd.

+ Air Filters are needed for protection of
HVAC components gud reduction of
airborne dust, poltens, snd micro-
organisms from recirculsted and
outdoor air streams. Ait §ilters should
have u spot rating between 33 and B0
percent or a Minimum Elliciency
Rating Value (MERV) of beeween
Band L.

+ 1f catpets are specified, use carpets that

‘have been tested under the Carpel and
Rug Institute’s Green Lahel Carpet
Testing Program. Do not use carpet in
entryways to classrooms with Hirect
outdoor access, Supply waterproof
mats and walk-off mats over carpsted
entryways and other areas wsed for
drylng clothing and umbzelius.

+ [.ocats ¢lassroom away from arens

where vehiclas idie or water
accumitlates after raing.

+ Ensure that at least one supply git

register 4014 TERITR 3 grille are losated
in each enclosed area. Also, make sure
that bullding aic intakes are located
awsy from amy exhaust ontiet{s) ot
ather contaminand sources.

+ Specify operable windows Lo provide

user-controlled ventilation when
needed,

+ Locatc HVAL and air handler units 24

far away 45 possible fram teaching
aceas to reduce noise.

+ Specify minimal use of VOC emitling

building materials.

¢ Install an awning over the poriable’s
eatsance to help prevent rain snd snow
from blowing direstly Intn clagsrocms.

+ Specify complete documentation of
gporation and maintenance
equirements.

Camimissioning

. Prior to cecupany of any now portable
units, operate HVAC systems af their
maximum vutdoor it intake rate
continuously for several days. Start the
*fhush ouf” a3 soan as the HVAG
system ig operational, and continle
after furniture lnstallation. During this
periad, do not re-circulats gzeum air. In
bumid clismates, avoid introducing
significant amounts of moistute during
the flush out,

+ Measure the amount of utdoos aic
entering the outdoor air intake of the
HYAC unit to ensure 3t mecis or
exceeds the amount specified or 15 ¢fm
per person, whichever is greater.

« Do not "beke out” the unit. “Bake out”
is defined as incrzasing lemperatures
up to 100°F in order to “atificially
age”™ building matedals. Iis
effectiveness has not been proven and it
may in fact damage parts of the HVAC
syslem or building components.

+ Eatablish and implement an egrated
Pest Management plan.



Operations and Maintenance

+ Provide training on operation and
maintenance of aew HYAC equpment
for appropriste staff, tnstruct toachers
apd staff on proper use and settings of
thermostat and ventilation controls.

- Train teschers how to minimize
potential toxic smissions from the
decorations and cleaning materiata used
in their classrooms. Develop and
implement a “'list of things to do before
starting the class,” iscluding enstring
that the ventilation system is operating
at least one hour beforc the class starts
and walching for rust spots, wet spas,
and ather signs of deterioration of
infrastructure. Teachers should also be
educatcd sbout the potential risks of
turning off HVAC systems,

» Lstablish a regular and tmely plan for
resting, inspecting, and performing
specific maintonance tasks; Inspoct
roofs, ceilings, walls, floor, and carpet
for cyidence of water leakape (2.8,
saing), and for mold growth or gdor.
Replace waler-damaged materials
promptly and fix teaks a3 so0n as
possible,

ADDITIONAL RESOURCES

fior more information about portable
classrooms and recommendations for
designing, constructing, and renovatiog
school facilities to maintain good 1AQ,
please visit EPA'S J4Q Design Toole for
Schools Web site at www.epa.gov/iag/
schooldesign/.

Mational Clearinghouse for Educational
Facilities Portable Classroomsfviogdular
Construction Resource List available at
www.edfacilities.orghl/portable cfm.

California Advisory on Relocutable and
Renovaled Classrooms available at
wrw.cal-ing.orgf ADVISORY pdf.






Integrated Pest Management

Entegratcd Pest Management (IPM) is 2
comprehensive approach o eliminating
and proventing pest problems with an
emphasis on reducing pest habitat end
food sources. [¥M is & safer and usually
Jess costly option for affective pest
management in the school community, A
well-designed integrated post management
program is both effective and
eivironmentaily sensitive, IPM relies on &
combination of (1) low-iapaot pesticides;
(2} comprehansive information about
pests; {3) available and ceonomical pest
conlrol methods; and (4) safery
sonsiderations for peaple, property, and
the envircrument,

Pests stk habitats that provide basic
neods—air, moisture, food, snd shelter.
Pest populations can be eliminated,
prevented, ot conteolled by

+ (Creating Inhospitable pest
environments;

+ Removing basic eftments that pests
nead for survival; or

+ Blocking pest access into buildings.

Pests may also be managed by other
methody such as traps and vucuums.

MANAGING PESTS iN SCHOOLS

Common pests found in scheols (ot on
schoo!l grounds) include fies,
cockroaches, yeliow jackets, unts, spiders,
mice, and termites.

Although they can help coniral pests,
pesticides neod to by used carefully.
Childrer may be more sensitive to
pesticides than adults. In particukar, young
children may be particularly susceptible as
they can encounter pesticides while
crawling, explaring, or through hand-to-
mouth activities,

Public concern about health and
snviranmental Tisks associated with
pesticides and othes chermicals i
increasing, particularly when children are
involved. Schoot administrators and

others respansibie for docisions about
sehool-based pest conteol need ta be aware
of these risks and knowlcdgeable about
fe alternatives,

There ste many safe JPM practices for
schools:

+ Keep vegetation, shrubs, and weod
snich at [east one faot away fan
siractures,

« Fill cracks and crevices in walls, floars,
and pavement.

+ Empty and clean lockers and desks 8l
{past twice a year

« Clean food-comuminated dishes,
utensils, and surfaces right away.

+ (lean garbage cang and dumpsiers at
least birmonihly.

+ Collect and properly dispose of titter o7
garbuge at least once & waek.

+ Tdentify the problem or pest before
taking zction.

+ Apply smaller amounts of fertilizers
several times during the year (spting,
summer, and fai), for example} rather
than one heavy application.

« Use spot applications or pesticides GF
necessary) tather than area-wide
applications,

+ Stors pesiicides in well-ventilated
buildings that are inaccessible lo
undesignated persomnel or located
affsite,

. tock ligs of bait boxes and place baic
away from the runway of thabex,

ESTABLISH AN IPM PROGRAM FOR
YOUR SCHOOL

An efficient IPM program can snd should
be integrated with other schoo!
anagoment activities, such as preventive
maintensnce, janilorial practices,
landscaping, eccupant edweation, and stall
training.




To establish an [PM program It your
school:

Step 1: Develop an offieial 1PM Policy
Statement. In addition 10 showing the
district's suppent for an integrated
approach to pest management, the
staternent should outline methods 10
educate and traio staff, store pesticides,
notify parents and achool occupants of
pesticide applications, and keep acourate
records. This policy statement can also act
as @ guide for the [PM manages while
developing an IPM pregram.

Stap 2: Designatc specific roles for pest
management personnel, school vesupanis,
and key decision-makers. Fof exzmple,
encowrage aceupants to keep their aread
clean, encourage parents to ieacn about
[PM practices and Eallow them at homs,
designate 2 qualified persen to e the pest
manages, and gain the suppart decision-
malkers who control the funds for IPM
projscts. Establish methods for good
communication sMang these groups of
people, and edugate of train them i their
respective roles.

Step 3: Sel specific pest munagement
ohjectives for each site. Tailor sach
objective to the site and sitation.
Exampies of chjeotives for school
pulidings may includs preserving the
jategrity of building gtruchures or
greventing interference with the lezrning
envirorument of the stadents. Providing
safe playing ameas and best possible
atuletic surfaces are sample objectives for
tchool grounds.

Step 4; Inspect site(s) to identify and
estimate the extent of pest problems. After
identifying potential pest habitats in
buildings and ob school grounds, develop
plans to modify the habitats {for example,
cxclusion, repain, and sanivation}
Establish 8 monitoring program that
{nvolves routing inspections ta track the
cuccess of the habitat modifications snd
1o estimate the size of the pest population.

Step 5: Set thresholds fox taking sction.
Trese thrasholds are the lovals of pest
populations of site eavironmental
conditicns that require cemedial action. It
is important to consider gensitive
tadividuals when setting thresholds.

Step 6t Apply IPM strategies to contcol
pests when you reach an aclion threshol
or to prevent pest preblems. These
aralegies may {nclude redetigning and
repairing STUCRITCS, establishing wetsting

- pnd mowing practices, snd stoting

esticldes in well ventilated aress. Referte
\he DM Checkitst for 8 list of possible
strategies for indonr and putdgor sites 8
well as information on safe pesticide usc
and storage,

Step 7: Evaluate the results of your BM
pracsices to determing if pest mansgement
objectives aro being met, Keep writlen
records of all aspects of the program,
including records for Stae and local
tegulations.

EVALUATING THE COSTS

{PM programs may achaatly cost less in
the long-tetm than 2 conventional pest
contral program that relies solely on the
use of pesticides. Altnongh the long-term
labor costs for IPM may e higher then
those for conventional pesticide
treatmonts, the lebor goats are ofien offsat
by teduced expenditures for materials.

W hetler an TPM program raiges ot lowers
coslg dependy in part oo the nature of the
current hausekeeping, maintenance, ad
pest management operations. The CoLS of
implementing an IPM program aiso
depend on whether the gest management
sepvices are contracled, performed in-
house, of 8 cumbination of botb. To fit the
1PM program inta the existing budgetary
{ramewark, schoot administrators mst
consider what additional and cedisteibuted
expenditures ace involved. Ag with smy
progeam, insufficient resources will
Jeopardize the success of an LPM program.

SUMMARY

1P provides schools with an economical,
enwironmentally friendly ltemnative o
control and prevent pest problems,
Schools should teilot IPM programs lo
mect theix speci fic neads and sat
appropriste objectives and thresholds to
heip them mplement successfi pest
management progrant.

For additional information on 1P, ses
Appendix Lz “RELOUTEES.



Resources

his appendix lists organizations with infarmatian or services related to fndoor air qualify
(1AQ). fn addition, the sppendix jncludes 2 section on 1AQ-related publications. Following is
a fist of the subseotions Contained in this appendix.

Federal Agencies with Major Indoor Alr

Responsiilities for Public and Commercisl Buildings 6
EPA Reglonal Offies &
Other Federal Agenies 6t :
State and Leca! Agenles 62 e § e*l\lqte
. . - Reference hergin
Professional and Standards Setting Crganizattons 52 - fo any spedific
Product Manufasturer Assotiations 8 i__%gﬂftf%oggs;,‘ .
i ati . arservice bytrade -
Butlding Serviea Associations g4 e tadamark, -
Urdens &
Envirormentai/Hesth/Consumer Organizatiens &
Muttipte Chemical Sensitivity Related Dreganizations 56
Organizations Offering Training on Indoor Air Quality £6
Raden &
Other EPA Contacts and Programs of intersst Bl
Pubfications 84
General Information it
fndgor Air Quality 64
. Secoudhand Smoke (Enviconmental Tebacco Smoke)
- Asthma
- Radon
- Ashestos
. Biological Contaminants
. Carban Monaxide
- Lead
- PCBs
Building Management, lnvestigation, and Remediation 7
New Butiding Design %
VantilstionfThermal Comfort [L
Standards snd Guidelines %



FEDERAL AGENCIES WITH MAJOR INDDOR AR RESPONSIBILITIER FOR PUBLIC
AND COMMERTIAL BUILDINGS

The LS. Environmscutal Protection Agence conduets & nort-cegnlnory {AQ program that
empliasizes resaacch, inforoation disscmination, teehwical guidance, dad trining. EPA
issues regulations and gardes out other activities thal aifeet FAQ wnder the [aws for
pesticides, loxic substances, und drinking water.

EPA Indoor Exvivoaments Divishon £PA Qftice of Transportation and
{Headguation) Alr Guality

Mailing Address: Nplional Viehicle and Frel Emissions
1200 Penosyivaria Avenus, #6609 Liboratory

Washington, D.C. 20460 2000 Teaverwood Drive
www.epa.govfiag Ann Arbor, MIE 48105

134.213.4333 (voicemuall) o
2144462
www,apa. goviolag

Additonal Resources fom EPA

Advenens clean fiels wnd rerinology to
vecnmeile the tanspariation sector with the
emvironment umd prowaty more lvabie
communitias. Sponsory o voluntary diusel
retrofi progran.
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EPA REGIONAL OFFICE

Address inguicies to TAD staff nthe BPA regions offices at the fallowing addreswes:

{CE, ME, MA, NE, RILVTY (AL, FL,GA, KY, m8, NC, SC,TN)
EPA Regton 1 ' EPA Regivn 4

! Cangress Steeet, Suite 1100 (CAP) 61 lorsyth Suweet, SW

Boston, MA 02) 14-2023 Adluntz. GA 303031104
(17-918-1639 (indous gir) 4045620143 {indnor if)
617-914-1285 (radon) 404.562-9145 {rador)
617.913-1524 (asbestos) 404-562-3978 fashestas)

. NY,IPR.VI) (1L, 1N, M1, MN, OH, W1)

EPA Region 2 EPA Region 5

290 Broadway (MC R2DEPDLY) 77 W, Jackson Bovlavand

28* Floor (T AE- 7)) (MC AT-183)

Now Yok, NY lDUQ’J‘-I%ﬁﬁ Chieage, IL 6060:4-3590
212-637-4013 (indoor ai) Reglon § Civivonrental Holine:
212-G3T-4013 (vadon) 1-800-521-8421

112-637-4081 (asbestos} 312.353-2000 (outside Region 3)
(DC, DE, MD, PA, VA, WY) 3l 2-836:605} {indoar air)

EPA. Rugmn 3 3]2‘380“‘1053 {mdﬂll)

1650 Arch Strzet, (3?:\452) 3{2-353-9062 {asheslosr
Philadeiphia, PA 19103-2028

215.814.2086 {indoor aic)

415.314-2080 (radon}
215-314-2103 (ashestes)




(AR, LA, NM, 0K, TX)

EPA Reglon &

1445 Rogs Avenue, Suite 1200
{6 PD-T}

Dallas, TX 75202-2733

Region 6 Environmental Hotline:
1-300-887-6063

214-665-7298 (induor air)
714.665-854 1 {radan)
214-665-3127 (asbestos)

(IA, KS, MO, NE)

EPA Region 7

501 N. 5 Street (MC ARTD/RALD
Kansas City, K3 66101
§13-55%1-7391 (indoor air)
913-551-7605 (radon)
913-551-7020 {ashestos)

(CO,MT, ND, SD,UT, WY)
EFPA Region 3

959 18% Street, Suile 300
{MC BP-AR)

Denyer, CO BOZ02+2466
303-312-6017 {indoor air)
403-312-6031 (radon)
303-312-6406 (asbestos)

(A7, CA, HI, NY, A8, GU))

EPA Region 9

75 Hawlhorne Street (MC AIR-6)
San Francisco, CA 94103
415-947-4189 {indoor aic}
4150474193 {sadon}
£15-947-4168 (ashestos)

{AK, 1B, DR, WA)

EPA Regicu 10

1200 Sixth Avenne (MC DAQ-107)
Seatile, WA 981019797
H36-553-1189 (indoor air)
204.553-7660 (radon)
$08-553-4762 {ashestos)
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OTHER FEDERAL AGENCIES

Occupational Safety 2nd He alth
Admintstration (OSHA) promulguies
safely and health standards, facititates
training and consultation, and enforces
regulations to tasurs that workaxs are
provided with safe and healthfat working
cenditions.

Raoom MNI641

200 Constitution Avcnue

Washington, DC 20210
1-300-321-CSHA

www.OSHA. gov

National Ingtitute for Qccupationzl
Safely and Health (NIOSH) canducts
research, recommends standards to the
1.S. Department of Labor, and conducts
training on various iysues including 1AQ 1o
promote safe and healthful workplaces.
Undertakes investigations at request of
emplayees, employsts, Dther Fedoral
agencies, and state and local apencies to
identify and mitgae workplace problers.

Requests for Field Investigations;
Hazard Evalugtions and Technieal
Assistance Branch (R-9)

4676 Columbia Parkway
Cincinnali, QH 45224
5138414382

Reguests for Infermation:
1-800-35-NIOSH
www.cdc.goviniosh

{enters tor Disease Controt &
Prevention

4770 Buford Highway, NE
wiail Stop K30

Atlunts, GA 30341
710.448-5705

www.ede.gov

. Office on Smoking snd Realsh
Disyeminates information eboui the
henith effects of passive smoke and
siralegies for reducing exposurd 10
secondhand smaks.



- Nationul Center for Envivonmental 1S, Department of Ensrgy

Health Epergy Efficicacy wnd Revewuble Encigy

Providas information and materials 1000 ndependence Avenue, SW

regarding air pollution and respiratary Washington, DC 20585

health, including asthma education and 202-586-9220

prevantion. W, RIS aNeTRY. 20V

www.cde.govinosh Developing industry standards for
» Division of Adolescent and School ventilation and ventifation stratagies.

Health « Bonneville Power Adminisiration

Pravides information on school health, PO, Box 3621-RMRE

including environmental health policy Pailand, OR 97208

and guldence. 503-230-3000

www.ede govincedphp/dash 500-282-3743

wwiwbpa. gov

Natipnal Heart, Lung, & Blood Institute Within the Deparbient of Energy, BFA
Information Center serves the Nerthwest and provides
P.O. Dox 30105 information on radon-resistant
Bothesds, MDD 20824-0150 construction teckniques, source coniral,
301.592-4572 and removal lecknology for indoor iy
www.nhibi.nih.gov poltutants. Akse provides teachsr
Provides information and materials resources and  variety of classroom
regavding asthma education and prevention. curriculd.
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STATE AND LOCAL AGENCIES

Your questions and concstns about indoor air problems can frequently be answered most
readily by the government agencies in your state of Jocslity. Responsibilities for TAQ igsues
are ysually divided smong many different agencies. You will often find that salling or
writing the agencies responsible for heslth oz air quatity control is the best way to atart
griting infotmoation from your stats or loca) government. Check the EPA Web site for state
agency contacts (www.ep&gmliaq!wntacw.hunlj_

g ks e b A T L T O e T
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PROFESSIONAL AND STANDARDS SETTING ORGANIZATIONS

Adr and Waste American Conference of
Management Association Governmental Industrial Hygienists
1 Guteway Center, 3 Floor 1330 Kemper Meadow Drive
Pittsbnacgh, PA 15222 Cincinpati, OH 45240
412-232-3444 513-742-2020
wwWw.awma.org www.acgih.org
Air-Conditfaning and American Industrial
Refrigeration Institute Hygiene Agsociation
4301 N. Faicfax Dt., Suite 423 2700 Prosperity Avenue
Arlington, VA 22203 Suble 250
763-524-88G0 Fairfay, VA 22031
www.arLog 703-843-8838

www.aiha.org



The American Institute

of Avchitects

1735 New York Avanue, NW
Washington, DC 20006
202-626-7300
www.aiaontine.com

American Sociely for Testing

and Materials

100 Bar Harbor Drive

West Conshiohocken, P& [5428-2959
610-832-9710

www.astm.org

American Soclety of Healing,
Refrigerating, and
Air-Conditioning Engineers
1791 Tullie Circle, NE
Adtlanta, GA 30329
404-636-8409

www ASHRAE.org

Art and Crafl Maserials Institute

PO, Box 479

Hanson, MA 02341

781-283-4100

www.actiinet.org

Conducts a certification program 16
enture nontaxicity (or proper labeling}
and quality of products, Works ro develop
and mainiain chromic hazard labeling
standard for art and craft materials.

g Sty AR SRR e e v R e I, ST e BRI e B O AL B
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Astociation of Higher Education
Facilities Offices (APPA)

1643 Front Street

Alexandria, VA 22314
101-684-3446

WWW.AppA0IE

Coonell of Edwncational Facilities
Planuers Teternationat (CEFPY)
9180 E. Desert Cove Drive, Suite 104
Seottsdalc, AZ 85260

480-391-0840

wew.cefpiong

National Association

of Schoal Nurses

1416 Park Street, Suite A
Castle Rock, CO 80109
1-866-627-6767

National Conference of States i
Building Codes and Standards, Inc.
505 Huntmar Park Drive

Swile 210

Herndon, VA 20170

703-437-0100

wwwncRbrs.org

PRODBUCT MANUFACTURER ASSOCIATIONS

Adhesive and Seslant Council
7979 Oid Georgetown Road
Bethesca, MD> 20314
301-386-3700

wwwascouncl) org

Asbestos Institute

1062 Shesbrooke St West

Suite 1750

Montreal, Quebse

Cunada HIAILS

514-844-1956
www.asbestos-instibute cafmain html

Assaciation of Wall and Ceiling
Industries, International

807 West Broad 3treet, Suite 60D
Falls Church, VA 22046
2013-534-8300

www.awel.org/

¢-mall: jones@awci.otg

Curpet and Rug nstitate
310 Holidey Avenuc
Dalton, GA. 30720
704-278-3178
www.sarpet-nig.oon



Chemicai Specialties
Manufaciureys' Association
1913 [ Street, NW
Washingtor, DC 20006
202-872-8110

Electric Power Research Institute
PO Box 10412

Falo Alo, CA 24303
650-355-2802

wWWw.epri.com

GasTechnalogy Institute

1708 Scuih Mount Prospect Road
Des Plaines, 11, 60018-1304
847-768-0500

www.gii.org

Manufacturers of Emissions Controls
Associztion

1560 L Street, NW

Suite 1100
.Washington, DC 20036

202-296-4797

WWW.IECA.0lg

SRR AR SRS,

BUILDING SERVICE ASSOCIATIONS

Air-Conditlaning and
Refrigeration Institute
4361 North Fairfax Drive
Suite 425

Adlington, VA 22203
703-524-REC0
www.orl.ong

Air-Condilioning Coniractors
of Ametica

1712 New Hampshire Ave., NW
Washington DC 20009
202-483-9170

WWWACCE.0f

Anerican Councd of Engineexing
Compxnies

1015 15% Street, N'W, Suite 802
waghington, DG 20005
202-347-7474

WWW.ACEC.OI

Assaciated Afr Balapce Couteil
1513 K Street, NW, Snire 53
Washington, DC 20005
202-737-0202

www.aabehg.com

by Y e LT UTH Y LT AT
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National Paint and

Coatngs Association

1500 Rhode Istand Avenue, NW
Washington, DC 200035
2024626272

wwwpaint.org

North American fasuiztion
Manufacturers’ Associalion

44 Canal Center Plaza, Suite 310
Alexanidria, VA 22314
7031-684-0084

Www N ms.00g

Outdoor Power Equipment Instiinte,
Inc.

141 Soath Patrick Street

Alexandria, VA 23314

T03-549-7600

WL IROW.008

Sustainable Buflding Industry Couneil
£334 H Street, N.W, Suite 1000
Washington, DC 26005 USA
02-628-71400 k210

worw.shicouncil.org

T

Association of Enevgy Engineers
4025 Pleasantdale Rd., Suite 420
Atianta, G& 30340

404-447-5083

WWNLAELCEIET. O

Asvociation of Speclalists in
Cleaning and Restoration Ind,
229 Clover Leaf Drive, Suite 460
Mitlersville, MD 21108
410-723-9500

WNWASCLATE

Nafional Air Duct

Cleaners Associktion

1518 X Strect, NW, Suite 503
Washingtan, DC 20005
202-137-2926
wwwnadcacom

National Association

of Bower Engineers

5707 Semingry Rd, Suite 208
Falls Churech, VA 22041
763-843-71055

wwwrzpe netnape.himt



National Energy " Mationa) Pest Control Assaciation, Inc.

Wianzgement Instifute 3100 Oak Street
601 Worlhs Fairfax St., Suite 120 Puni Lering, YA 22027
Alexandria, VA 22314 T03.573-3330
703-739-7100 www pestworld.org
wwy.nemionline.org Sheet Metal and Air Conditioning
Natfonal Environmenta) Cuontracters National Association
Balancing Bursay PO. Box 221230
8575 Gravemont Circle Chantilly, VA. 20153
Gaithersburg, MD 20877-4121 703-803-2980
301-277-3698 www.smacnadig
www.nebb.org
L AL Gy VI At o PR B P O R B S R A SRR R S R
EMPLOYEE UNIONS _
American Associaiion of Classified National Education Asseciation
School Emplayess 1201 }6“ Street, WW
7140 SW Childs Road Washington, DC 20036
Lake Oswogo, OR 07035 202-833-4000
503-620-5663 WWWRER. 01
WWW.AACSE. OTF
Americun Federation of Teachers
555 Mew Jersey Avenue, NW
Washington, DC 20001
202-§79.4400
www.af.ong
b AT S AR M "-‘2’.‘\“:2‘}".“.{.?;"'-.,"-':1‘;'?:;&:?:-‘;E‘.Eﬁ‘a‘ﬁ.:-’.‘ié’s'{%%"im:!.i.:ﬁ’;i;i‘i:ﬁi‘.:ﬁ‘;ﬁ!i-:iﬁﬂ': FLIb-ded
ENVIRONMENTAL/ REALTH/CONSUMER ORGANIZATIONS
American Lang Asiociation Occupational Health Houndatie
{or your local jung association) 815 16 Street, NW, Room 312
61 Broadway, 6™ Floor Washington, DC 20006
Tew York, NY 10406
21231 5.8700 wWild Ones——Matarat
www.lungusa. org Landseapers, Ltd,
P, Box 23576
Conapmer Federation of America Milwaukee, W1 53223-0576
1424 16% Styaet, NW, Suite 604 020-730-3986
Washington, DC 20036 wwwe.Sor-wild.org
202-387-6121
wwweonsumerfzd.ofg Natfona! Education Assoclation
Heatth Information Network
Naiionel Envicanmental 1201 16th St NW, Suite 521
Wealih Association Washington, DC 20036
720 South Colorade Blvd. 200-718-8387
South Towes, Suite 870 e ncahin.org
Deaver, CO 80222
103-756-9090
wweneha org



MULTIPLE CHEMICAL SENSITIVITY (MCS)-RELATED CRGANIZATIONS

Human Ecology Action Leagus (HEAL) Natlonal Foundation for the
P.0. Box 29629 Chemically Hypersensitive
Ablants, GA 30159 4407 Swinson Road
404-248-1898 Rhodes, M1 48652
www.members.aol.conyHEALNatn 517-589-6369

National Center for wwsmostelief.com
Enviroxmental Health Strategies

1100 Rurel Avepuse

Voorhees, MY 03043

856-429-5158

www.ihcehs.org

B AT R SRR
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ORGANIZATIONS OFEERING TRAINING ON INDOOR AR QUALITY

Alzo, note Regional Radon Training Centers in next seotion.

Americat Industrial Mid-Atianiic Esvironmental

Hygime Association Hygiene Resource Center

2700 Prosperity Avenue, Suitc 250 University City Science Center
Fairfax, VA 22031 4624 Market Street, 17 Floor East
7638498848 Philadelphis, PA 19104

www.afpa.org 215-187-2235

Sponsors 140 courses in conjuticiton with Provides fraining to occuparional sufity and
meatings for AIHA members oniy, health professionals and paraprofessionals.
American Seciety of Hertlng, OSHA Training Enstitute
Relrigerating, ind 155 Timee Drive

Ajr-Conditioning Engingers Des Plaines, (L 60018

1791 Tullie Circle NE werw.OSHA. gov/fsofote/training/
Atlants, GA 30029, gralning sesources.himl

404-636-3400 OSHA uesd.edu

www. ASHRAE.org Provides courses to assist health and safety
Sponsors professional developmen? professionals in avaluating JAQ.

seminars ¢n IAQ

%t'ﬁ-ﬁ%fﬁli‘ﬁ'ﬂﬁiﬂﬁ#‘fzﬂ B i T e TR

State Radon Offices

For informatian, call the redon sontact in the EPA Regionol Office for your state, 0¢ visit the
EPA Radon Web site www.epagoviiadon

Regianal Radon Training Centers
EPA has coordinated the famation of four Regionat Radon Training Centers (RETCs). The

RRTCs provide 2 1ange of radon training and proficiency examination courses to the public
for a fee. Set www.epa.gnvlmdwmas.hlmi



Eastern Regional Radon Teaining
Conter (ERRTC)

Cark College.

102 Ryders Lang

New Brunswick, NJ 08901-8319
7329328271
wwweookee.ratgers.edu/programs/
tadon himl

Midwest Universities Radon Congorilum

MURC)Y

University of Minnesota

1994 Buford Avenue (246)

St Pant, MM 55108

800-843-5634 or 612-624-4754

radon. azact ksucdwmdon _courses him.

RN T A I SR A

Southern Regional Radon Trainkag
Center (SRRTC)

Auburs University

217 Ramsay Hall

Auburn University, AL 36849-533
800-626-2703 or 134-844-5719
sag.auburn.sdwcantedw/pd/radont
index.html

Western Regional Radon Tr nining
Center (WRRTC)

Univessity of Colorado

{420 Austic Diuffs Parloway
Colorado Springs, CO 80914
1-877-721-6601

www.wrrlc.net

B e R AR

OTHER EPA CONTACTS AND PROGRAMS OF INTEREST

EPA Ashestos and Smsll Business
Ombudsman

1200 Pennaylvania Ave., 5W

tMail Code: 28CBT

Washingion, DC 20460
1-800-353-5888

Tittp:forvew epa povisbof

Provides information un asbestos.

EPA Clesn School Bus TS, Initiative
734-214-4780

Email; clemschoolbususa@epa.gov
www.epa govicicanschoolbus
Provides information and resovrces 1o
sehoals and schoof districts on how fo
redice pollution from school buses
through retrofil, replacement, and
enfl-idling programs.

EPA Buzroy Star Programs

1200 Pennsylvania Avenue, NW. (6202])
Washingtot, DC 20460
}-838-STAR-YES
yrarw.spa.goviencrgysiox

EPA Healthy Schools Web Site
www.ept.gov/schools

Comprehensive resource for all healthy
schpols-related progroms at EEA. Links fo
individual EPA programs.

IPM School Centacts

Biopesticides and Pollution Prevenlion
Division (751C)

poltudon Prevention Staff

Ariel Rios Building

§200 Pennsylvania Ave, W
Washington, U.C. 20460
www.epa.goviopptppd Lbiopesticides!
bppd_contacts.htm

Eicid and Bxternal Affairs Divisioa
(7506C)

Diffice of Pesticide Programs
Ariel Rios Building

1200 Pernsylvania Ave., NW
Washington, DC 20460
www.epa.pov/pesticides/

Nadional Lend Information Center
1-800-424-5323

Provides information on laad, leod
contamination, and lead hazards.

Nutional Pesticide Informaltion Center
Oregon State University

333 Weniger

Corvallis, DR 97331-6502
1-80D-858-7378

npis.orst.edul

Natlonal Pesticides Telecomnsimications
Network

t-800-848.7378

Tn Texws: 806-743-3091

Provides tnformation ou1 pesticides,
bazards, and risks.



Purdue University’s IPM Techuical
Reseurce Cenfer

Serves only Illinois, Indlana, Michigan,
Minnesota, Ohio, and Wisconsin.
1-877-668-31PM {1-877-663-8476)
www.entm.purdue.odu/entamalogy/
outreach/schoolipm/

EPA Supported Technical Rasource Center
Jor IPM in Schools and Day Cares.
Provides tonls, traiing and fechnical
support for schools and day cars canters
to start ar IPM program. Iraining
opportunities, IPM principles, and specific
management techniques ave available for
cusiodial and matnienance staff.

RCRA/Superfond/EPCRA Hotline
1-800-424-9146

Safe Drinking Water Hotline
1-800-426-4731

Provides information on lead in drinking
water,

Stratospheric Ozoune Inforreation
Hetline

1-800-296-1496

Pravides informotion on
chiorafluerocarbons (CFCs).

Texas A&M University's IPM Technlcah
Resource Center

Serves anly Texas, Mew Mexice, and
Oklohoma.

L-AT1147-6872

EPA Supported Technical Resource Center
for IPM in Schouls and Day Carss.
Provides tools, iraining and technical
support for schools and day care centers to
siart an [PM progrom. Tratning
oppartunities, {PM principles, and specific
panagement facknigues are avai lable for
custodial and maintenanee siaff.

TSCA Hotling Service
202-554-1404

Provides information on asbestos and
othar toxic subsiances.

University of Flarida’s IPM in Schoals
schoolipm.ifasufl edu/

Provides fres, useful information for school
adminiszrators, staff members, pest
managers, and parenis lo siart an 1eM
program.

Voluntary Diesel Retrofil Pragram
Office of Transportation and Air Quality
{54014A)

1206 Penutsylvania Avenue, NW
Waskinglon, DC 20460

202-564-1682

wiy.epa. govietagfretsofit

Addresses pollution from diesel
construction equipment and heavy-duty
vehicles thet are on the roed todey

schoulipm.tan.edw/
RN T ST A R SRR
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Items marked * are svailable for order from the National Service Center for
Environmentsl Publications (NSCEF}. 1.-800-490-9198 or Fax: §13-489-8695. Contact:
PO, Box A2419 Cincinnati, O 45242-0419. www.epa. govincepihom/index hien

Ttems marked ** axe availeble for order from NIOSH Publications Dissenination. 1-300-
456-4674 oF 513-333-8287. Contact: 4676 Columbia Parkway, Cincineall, QH 45202. View
the Jist of available publications at www.cde.gownioship abfised-html

ltems marked *** ace available for order frum thc 1.5, Geneyal Accounting Office. 202-
§12-6000, Fax: 202-512-6061. Contacl: PO. Box ¥7050 Washingtor, DC 20013, Scarch for

available publications at www.gao.gov:A 785/



General Information

Amerlca’ Schaols Report Differing
Condstions. (June 1996)**¥ Prepaced by
the US. Ganeral Accounting Office,
Report 1o Congressional requesters on
Schoal Facilities. GAO/HEHS 36-103
Publication #¥B260872,

Conditions of dmeriens Schools,
(Februsry 1995)*#* Prepared by the US.
General Accounting Office. Report to
Congressional requesters on sshool
facitities, GAO/HEHS 95-61 Publication
#B25%307,

Healthy Bulldings, Healthy Peopie: d
Vision for the 21+ Ceanury. (Octaber
2001)** Prepared by US. EPA_EFA 402-
K-31-003.

Profiles of School Condftions by State.
(June 1936)*** Prepared by the US.
General Accounting Office. Reportte
Congsessicnal requesters on School
Facilities, CAOKEHS 96-143 Publisadion
#B272038,

Repors of the Inier-ministerial Commiziee
on Indoor Air Quality. {L¥88) G. Rajhans.
Contact: G. Rajhuns, Health and Safoty
Support Services Branch, Minigiry of
Labour, 400 University Avemue, 7% floor,
Toranto, Ontario, Canada M7A 1T1.
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Indoor Air Quality
General IAQ Information

1AQ Tooks for School Kif (CD ROM).
(Thicd Bdition, December 2003)*
Preparcd by US. EPA. Includes sfl wrilten
materials provided in the Kit, including lhe
TAQ Hackgrounder and chevkligts, v
Adcbe PDF and M8 Windaws PageMaker
format. EBA 402-C-00-002.

Indoor Air Quaily and Student
Perfarmance. (Augnst 2003)* Prepared

by 1.5, EPA. Presents information ghout
the problem of poor 140Q, its causes, health
consequences, snd sotutions, EPA, 402-K-
03-006,

Indoor Aiz Quality Tools for Schools:
Actions to Improve LAQ. (September
1995)" Prepared by US. EPA. Servesas
marketing tool for the JAQ Tools for
Schoots Kit snd program, EPA 402-F-99-
008,

Indoor Air Quality Tools for Schools Case
Studies.* Prepared by U.S. EPA. Shares
experiences, including issues in
comnmunicating problems, financing, and
remediation, of schools across the counlry
that have or sro implerenting the JAQ TS
Kit. View a list of case studies available for
order o the EPA Web site at
www.epa.goviingfschools

Tndoos Afe Quality Tools for Schodls
Cormmunications Guide, (September
2002)* Prepared by U.S. EPA. Offers
cormunication stratepies for schoal
personpel addressing 1AQ concenis
expressed by the schoal commaity. EPA
402-K-02-008.

Indoor Air Quality Tools for Scheols
Program: Benefits of Improving Air
Quality fit the Schaol Frvironiment,
{Octaber 2002)* Prepared by U5, EFA.
ERA 402-K-02-005,

Tndaor Air Quality Taols for Schools
Training Modules T and 2.(CD ROMY*
Prepared by U.S. EPA. Provides thite
modules, including Power Point
presentation slides, fo assist in the training
of school district personnel for useofthe
TAQ Tools for Schools Kit. EPA 402-C-99-
002

Yudoar Air Quality Tools for Scheals
Companion Documents

Alr Quality Guldelines for Eirape,
Prepared by lhe World Health Organization
(WHO). (1987) Available fromWHO
Publications Center USA. Contact; 49
Sheridan Avenwe, Afmany, NY 12210,
WIIO Regional Publications, Eugopean
Series Number 23.



Purdue University’s FPM Techaical
Resouree Center
Serves only Hiinois, Indiana, Michigan,
Minnesora, Ghio, and Wisconsin,
1-877-G68-81PM (1-877-668-3476)
wwrw.entm.purdue. edu/entomatopy/
outreach/schaolipm/
EPA Supporied Technical Resource Canter
for IPM in Schools and Day Cares.
Provides tools, training and techmical
support for schaols and day care centers
ta gtart an JPM program. Training
opporiunitics, IPM principles, and specific
management lechnigues are available Jor
custodial and maintenance staff.

RCRA/Superfund/EPCRA Hodline
1-800.424-9346

Safe Drinking Water Hotline
1-800-426-4791

Provides information o lead in drinking
wafet,

Stratospheric Ozone heformation
Hotlhine

1-800-206-1996

Providas infovmation on
chlorofluoracarbons (CFCs).

Texas A&M University's IPM Techpical
Respurce Canter

Serves only Texas, New Mexico, and
Oklahome,

1-877- 14716872

schoolipm. teru ed/

EPA Supparted Technical Resource Center
Jor IPM int Sehools und Day Cares.
Provides tooly, training and technical
suppor! for schaols and day caré cenlees t
dtart an [PM program. Trairing
opportunities, IPM principles, and specific
management technigues are available for
custadial and maintenance staff.

TSCA Hetline Bervice
202-554-1404 °

Provides information on asbestos and
ather toxic substances.

{niversity of Floxida’s 1FM in Schonls
schoolipm.ifas ufl adw/

Pravides fren, useful information Jor schoo!
admintstrators, staff memibers, pest
managers, and parents ko start an IPM
program.

Voluntary Diesel Retrofit Program
Office of Transportation and Air Quality
(64014)

1200 Prnnsylvania Avenue, NW
Washingtan, DC 20460

202-5G4-1682
www,epe.goviotagfretrofic

Addresses pollution from diesel
congtruction egquipment and hedvy-dudy
wehicles thit are on the road today.
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PUBLICATIONS

[tems marked * are avaitable for order fror the Natiomal Service Center fur
Lnvironmental Publications (MSCEP). 1-200-450-5198 or Fax: 513-489-8695. Contact:
PO. Box 42419 Cincinnati, OH 45242-019. WW.cpa.govlnucpihnmﬁndex.hlm

[tesns marked ** ace available for arder from NIOSH Publications Dissemination. 1-500-
156-4674 or 513-333-8287. Contact: 4676 Colirobia Parkway, Cincianati, OH 45202 View
the list of available publications at wonw-cde.gowniostypublistd heml

Hems marked *** are available for order from the U.S. Genera) Aceounting Office. 202-
5126000, Fax: 202-512-6061. Contact: 2.0. Box 37050 Washingtor, DC 20013. Search for
available publications at www.ga, av'8765/



The Health Consequenses of liveluntary Ths Secondhand Smoke Community
Smoking: A Report of the Surgeon General. Action Kit (online ouly),* Prepared by

(1986) Preparcd by U.8. Department of U.S. EPA. Assists community leaders in
Health and Human Services, Public Health educating communities about the dongess
Servies, Officz on Smokwung and Health, of secondhand smoke. EPA 402-C-06-005.
1600 Clifton Read, NE (Matl Stop K50)

Atlanta, GA 30333,
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Asthma

Astkma Media Campaign: Fish Oui of Clear Your Home of Asihma Triggers: Tour
Water Brochure. Prepared by U.S. GRA. Childran Will Breathe Easisr.* Prepared by
Provides information to people with U.S. EPA. This tri-fold brochure educales
asthma and parents and caretakers of parents and caretakess of childien with
ehildren with astiuna on strutegles fot asthma on commun eavimnmental
managing asthms and exposurc to triggers. allergens and asthme triggers found inthe
EPA 402-F-01-008. {Also available in hoee snd offers suggestions for casy seps
Spanish, EPA 402-F-01.008 A) 1o control exposuirs lo and reduce of

' climminate the presence of allergensin the
Asthma Speokers Kit, Prepared by US, ome. EPA 402-F-99-005, (Also available
RPA. Provides resources, including 33mim in Spanish EPa, 402-F-59.005D,
slides for educating the general public on Vielmamese EPA 402-F-99-0058, Chinese
asthma topics, includiog high-risk [PA, 402-F-09-0054, and Korean EPA
populatious, effects of the induos 402-F-99-005C.}
gnvizanment on astima prevalence, and Health at Home: Controlling Asthna
cormon indoor asthima Iriggers. EPA 403-  (ppgtichySpanish VHS Video)® Prepared
8-01-002. by US. EPA. EPA 402--01-006.
Asthma Speakers Kit {C1D ROM). Prepared
by U.S. EPA. Providcs all resources £AQ Tools for Schools Bulletin: Astima
available in the asthma education module and Alfergy. (Fall 2{'9})“ "Pmpa{edb?
in electronic format. ETA 402-C-01-00Z. 1.5, EPA. Presents afticles on vanous $sues

refating to asthroa and allergies mansgement

Managlng Asthma; A Guide for Schools. in schacls. EPA 402-F-01-019.

Prepared by MHLBL A 17-page booklet
that provides action steps for school
personncl (o develop an asthma
management program for shidents with
asthma. Available for ovder from NIILBL,
PO Box 30105, Bethesds, MD 20824
Publication 91-2450. (Order fez: $3.50.)
Additional resources are available for urder
from the NHLBI Web sife at
emallnhibihin. net



Ration

A Citizen s Guida to Rudon: The Guide to
Protecting Yourself ond Your Family from
Retelon (January 20093* Prepured by US.
EPA, U.S. Departient of Health and
Hurman Services, and U3, Public Health
Service. Offers strategies for testing radon
Jevels and what ta do aftes testing,
discussion of the risks of mdun and
common myths, EPA 402-K-09-001.

Consumers’ Guide to Radoen Reduclion:
How to Redute Radon Levels in Your
Home.* Prepared by ULS. EPA, Frovides
gutdelings for buaildings that have tested
positive for radon and have elevated radon
levels. GPA 402-X-06-094.

Home Buyer's and Sellers Guide to
Radan, (January 2009)* Prepared by

U.5. EPA. Provides information on testing
for sadon in hosmes and relamd health risks
for new homebuyess, seltets, real estate,
relotation profassionsls, end home
inspections. EEA 402-K-00-002. Also
available for downldading in PDF [rom the
EPA Web site at www.epa goviradoo/pdfs/
hmiygud.pdf Also available in

Spanish {EPA 402-K-02-001).

Indoor Radon and Radan Decay Product
Measurement Device Protocals. {1 uly
1992) Prepased by U.S. EPA. Provides
information, recommendations, and
technical guidance for using radon decay
produst measurement methods to establish
standard operating procedures. EPA 402-
R-92-004. Online only at www.epa.gov/
radon/pubs.
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Ashestos

ABCs af Asheseqs in Schools * Prepared by
U.S. EPA.EPA 745-K.93-017.

Abatement of Asbestos-Containing Pipe
Insulation. (1986)** Prepered by US,
EPA. Technical Bulletia No. 16862

A Guide to Monitoring Alrborne Asbestos
in Buildings. {1980} Dale L. Keyed and
Jean Chesson. Environmental Sciences,
Inc., 105 E. Specdway Bivd., Tucson,
Arizona 857035,

Learning About Radon; A Part of Nuture,
(February 2002) Prepared by U.S. FPA.
Targeed (o Native Amerdcans, discusses
e basics of cadon sources in the nawural
snvironmend, testing for radoa and haw
homes can Be fixed to eeduce radon levels.
EPA 402-K-02-002. Onfine valy at
vrrst.epe.goviradon/pubs.

Radon In Schools.(3 Edition, Octoher

.. 2003) Propered by the National

Education Association and the American
Lung Association, Prasents information on
racon to TAise SWETCRRYS RNTGAE students,
tcachers, and paveats for patential radon
problems in schiools. EPA 402-F-03-025.
Online only at wow.epa.govicaton/pubs.

Radon Measurentents in Schools—Revised
Edition, (1993)* Prepared by US. EPA.
FRA 402:R-92-014. Ontine only a
waw.epa. gov/radon/pubs.

Radon Measurement in Schools: Seif-
Paced Training Workbook. (1994)«
Prepared by U.$. EPA. BPA 402-B-94-001,

Radon Preveniion In the Design and
Construction of Schoals and Other Lurge
Bulldings. (Jung 1994)* Prepared by U3,
RR4. Provides comprehenyive information,
fnstructions, end guidelines on desigaing
and constructing a new building with
radon-resistant features and techriques for
radon misigation that arc cusrently being
studied and applied. EPA 625-R-02-016.
Availsble online at www.epa.goviORD/
NRMRL/pubs,

A Guide to Respivatary Protection for the
Asbestos Abatement Industry. (1986)**
Prepared by US. EPA. EPA 560-0T5-86-
001.

Asbestos Abatement Projects: Worker
Protection. 40 CFR Part 763. (February
1987)** U.S, EPA.

Asbestos Bun and Phaseovt Ruie. 40 CFR
Parte 763.160 1o 763.179. ** US. EPA.
Federal Register, huly 12, 198%.



Ashestos Fact Book.™ Prepared by US.
EPA. EPA 745-K-93-(6.

Asbesios in Buildings: Guidanze for
Service and Malntenance Personnal
(English/Spanish). (1985)** Prepared by
U.S. BPA. BPA 560-5-83-018. (“Custodial
Pamphict™

Asbestos in Buildings: Simplified Sampling
Scheme for Surfacing Materials. (1985) ™%
Propurcd by U.5. EPA. 560-5-5-030A.
(*Pink Book™)

Ashastos in Schools: Evaluation of the
Asbestos Harard Emergency Response A<t
{(AHERA)* Sunmary report prepured by
U.8. EPA. EPA 560-491-012.

Construction Indusiry Asbestes Standard.
29 CFR, Part 1926.58.

Fact Sheek: Asbestos.* Prepared by US.
EPA. EPA 745-F-93-007.

Fact Sheet: dsbesios in Schools:
Zvatuation of AIIERA.* Prepared by US.
EPA. E¥A T45-F-91-100.

General Indusiry Asbestos Standard. 23
CFR Part 1910.1001

PR TR AL M R T E R

Biological Contaminants (Mold, Pests, EY

A Briaf Guide to Mold, Moisuae, and Tour
Home,** Prepared by U.S. EPA. Provides
information and guidance for homeawnets
and renters on how 1o clean up residential
moid and maisture problerms and how lo
prevent build-up. (Available in Spanish.}

EPA 402-K-02-001. Availzbie for
downloading in FDF from the EPA Web

sito st www.spa.govimaldipdffmoldguide pdf

Bivacrosols, Assexsment and Control.
(1999) Prepared by the American
Conference of Governmental [ndustrial
Hygienists, Inc. Cinsinnali, OH. [SBN I-
$82417-29-1. 513.742.2020.
www.aagih.otg

Fact Sheet: Meld I Schools. {2004)7°
Prepared by U.S. EPA. Provides an
otganized summary of information related
to facts of motd growth in school buildings
and portable classrooms. Bl d(2-F-03-
29,

UL,

Guidance for Controlling Ashestos.
Containing Materials in Buildings.
(1985)%* Prepared by U.S. EPA. EPA 560-
5-85-024. (“Furple Book")

Guldalines for Condwcting the AHERA
TEM Clearance Test to Delermine
Completion of an Ashestos Abatament
Profecs, ** Prepared by US. EPA.EPA
$60-5-89-001,

Managing Ashestos [n Place: 4 Buirding
Ownary Guide 1o Cperations end
Maintenarice Programs for Asbestos-
Containing Materials, (1990y** Prepared
by U5, EPA. 1990, (“Green Book™)

Menswring dirborne Asbestos Following 4n
Abatement Actton, (1983)** Prepared by
U.S. EPA. EPA §00.4-85-049. (“Siteer
Book”)

Mational Emissions Standards for
Hazardoss Air Polfutants. 40 CER Part 61
{April 1984)** Preparcd by U.S. EFA.
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e.)
Guidelineg for the Assessment of
Biogerosuls in tha indoor Endrornenl.
(1989) Prepared by the American
Conference of Governmental lndustrisl
Hygienists. 6500 Glenway Avenue,
Building -7, Clncinnali, OH 45211,

Integrated Pest Management in Schools {4
Beiter Method). {(VHS Video or CD-ROM)
Prepared by Safer Pest controd Project
(SPCP). Expluins in simple [auguage what
1PM is and how to get it started, Availoble
froun the SPCP Welb site at spepweb.otgf of
at 312-641-3575.

Integrated Pest Managentent for Sehoois: A
How-ta Manual. (1997) Preparcd by US.
EPA, Region 9. Provides 3 full discussion
of IEM concepts, policies, and
implementation practicabtics. Tt also has
speeific manegement strategies for 14
common pests and problem skes at
schools. EPA 909-B-57-001, Available



from the EPA Web site at www.epa.govl
pesticidesfipm/schoolipm/index.umi

Mold Remediation in Schools and
Commercial Buildings. (Match 200 1)**
Prepased by U.S. EPA, Presents guidelines
for the remediation and clean-up of mold
gnd moisture problems in schools and
commercial buildingy, including measures
for protecting the: health of building
oceupants and remediators during
improvements, EPA 402-K-01-001.
Availzble for downloading in PIF from
the EPA Weh site st www.cpa.guvimald/
pdfsmoldeemediation. pdf

Pest Control in the School Environsent:
Adopring [PM, (1993)* Prepared by us.
ETA. This booklet iz designed to
encourage and assist school officials in
examining and iaproving theie pest
management practices. It identifics vways
to reduce the use of pesticides in schoal
buildisps and landscapes, as well as
siernative methods of managing pests
commonly found in schools, EPA 735-F-

BT A T b T
Carhon Monoxide

Protact Your Famity and Yourself from
Carbon Monoxide Poisoning. (Ocwber
1996y** Preparcd by US. EPA. This fact
shett discusses common health hazards
asrociated with exposure to CO and
provides guidance on what to do if
suffering from CO poisoning and how 10
prevent exposwre 1o CQ, including the usc
of carbon monoxide detectors. EPA 402-F-
46-005. (Also aveilable in Spanish EPA
4072-F.97-004, Vielnamese EPA 402-F-99-
004C, Chinese EPA 402-F-99-0044, and
Koraan EPA 402-F-99-004B.)
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Lead

Fight Lead Poisoning with a Healthy Diet.
{2001) Prepared by US. EPA. Containg
jead poisoning provention Hps for families.
For hard copies, call the National Lead
Information Center at (800) 424-LEAD.
{Available in Spanish.} EFA 7471-5-01-004.

.

93-012. Availsble from the EPA Web site at
wsy.epa.govipesticidesfipm/brochure.

Pasticides: Uses, Effects and Aliernatives
16 Pesticides in Schools. (Novembet
1999)*** Preparcd by she U.S. General
Accounting Office. Report to the Ranking
Minority Menber, Cammittes on
Governtment Affairs, Resourees,
Community and Economic Development
Divisien. GAGMCED-00-17.

Protecting Children in Schools fraim Pests
and Pesticides. (2002)* Preparsd by US.
FPA_The brochure provides resaurees,
sutcess stories and cxumples of IPM
practices for safer pest management within
our ation's schools. EPA 735-F-02-014.

The ARCs of IEM: A Modular Video
Tralning Course. (VHS Video 2087}
Prepased by the Toxas Agricularal
Extension Service. Availlable fium the
Texas A&M University Web sifc at
schoolipr. tamu.edy/
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What You Should Know Abowt Combustion
Appliances and Indoor Air Pollution.
{1991) Prepared by the U.S, Consumer
Froduct Safety Commission, American
Lung Association, and EPA. Answers
commonly asked questions about the effect
of combustion appliances (¢.g, kitchen
gvens, fuel-burning furnaces, firepleces,
space heatars) on [AQ and human health,
and auggests ways to reduce exposute o
comhbustion pollutants with propes
instailation, use, and mainienance of
conbustion appliances in the home. EPA
470-£-91-100.

ot R
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Lead Poisoning and Your Children. (2000)
Prepared by U.S. ERA. Presents general
lead information and safe practices for
pazents in a foldout poster. For hard copies,
call the National Lead Information Center
at (800) 424-LEAD:. (Available in
Spanish.} EPA 747-K-00-003.



Lead Poisoning Prevention Media
Oresck Kit, (2001}, Prepared by .S,
EPA. Assists state and Iocal health,
enviromental, and housing sgencics in
working with the medis, snd to create
prese and ouireach materials. For hard
copies, eall five National Lead information
Center at (300) 424-LEAD. (Available in
Spanish.) EPA 747-K-01-002.

SRR TSRS T IR

Potychiorinated Biphenyls (PCBs)

A Recommended Standard for
Decupational Exposure tn Polychlorinaled
Biphenyls. (1977) Prepared by US.
Department of Heelth and Human
Services, Public Health Service, Centers
for Disease Control, and National Institute
for Opoupational Safety and Health,
DHHS (NIOSH) Publicatien No. 77-225,
Available from the Nationa} Technical
Information Service, 5285 Port Royal
Road, Springfield, VA 22161.

Current Fntelligence Bulletin 45;
Polychioringted Biph enyls—Potential
Healith Hazands from Electric] Equipnient
Fires or Fatlures. (1977) Prepared by US.
Deperiment of Health And Human
Services, Public Health Service, Ceters
for Disease Contrel, and National Institute
of Qccupational Safety and Health, DHHS
(NIOSH) Publication No. 86-111,
Available from the National Technical
Tnformation Service, 5285 Port Ropl
Road, Springfield, VA 22161.

Transformers and the Risk of Fire: 4 Guide
Jor Building Owners, {1986)** Pregared
by US. EPA. OPA/R6-01.
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Building Management, Investigation, and Ramadiation

An Updaie on Formaldehyde. (1957)
PFrapared by the US$. Consumer Product
Safety Commissiun, Providss information
sbout whers cansuners an come in
contacy with formaldehyds, health effects,
and how to reducs exposure to chemicals.
Available from the CPSC Web site at
WWW.CpSC. pov/epscpublpub/ 725 pdf

Building Air Quality Action Plan (BAQ
Action Plan).** Prepared by U.S. ETA.
TFollows eight logieal steps and includes 2
checklist to assist building owners and
managers in undersianding building
conditions and implementing good 1AQ
management practices, EPA 402-K-98-
001, (A companion to BAQ: 4 Gulde for
Building Owners and Facility Managers.)
Axailable For dewnloading in PDF from the
EPA Web site at www.epa.gov/iag/
largebldgy/pdf_files/bagactionpl an.pdf

Building At Quality: A Guide for Butiding
Owners and Facility Managers. (Dicember
1991)* Prepared by U.S. EFA and 115,
Department of Health ond Tuman
Services. EPA 402-F-91-102. Also
available for downlvading in FDF from the
EPA Web site at www.epa.povfisg/
fargebidgsipd?_filesfiag.pdf

Fact Sheet: Blood Cleanup: Avolding
Indoor Alr Qualizy Problems. (August
1993)* Prepored by U.S. EPA. Provides
tips to avoid ereating JAQ problems during
fiood cleanup and making residential
repaits. EPA 402-F-93-005.

Healthy Indoor Painting Practices, (May
3000) Prepared by U.S. EPA, Offite of
Pollation Prevention and Toxics, the
Consumer Product Safety Cowmmission,
and the Montgomery County Marytand
Deportment of Enviroamental Protectian,



Available For download in PDF from the
KA Web site al www.epa.gov/upptintd
exposure/docsfinpaints.pdf

EPA 744.F.00-01 1. (Also available in
Spamish, www.apa.gcviopptinrr!exposure!
doce/ap-pai~ L.pdf)

TAD Bulliding Bducation and Assessment
Madel (-BEAM). (2001Y** Propared by
115, EPA. [-BEAM soltwars updates and
expands EPA' existing Buiiding Air
Quality guidance and is designed to be
comprehensive state-of-the-art guidance
for managing TAQ in commercial
tuildings. This guidance #as desipned to
tie used by buiiding profexstonaly wud
others interested in indeor air quality in
commercial buildings. {.BEAM contsins
1ext, animation/visual, and interackivel
calcalation companents that can e weed W
perform ruirither of diverse tasks,

EPA 402-C-01-001.

Interipr Painting and Fndoor Air Qualily it
Schooly, (March 1994) Bruce Jacobs.
Marylund State Depariment of Education,
Division of Business Services, School
Facilitics Branch, 200 West Baltimaore
Slreet, Baltimore, MD 21201.
414-333-2508.
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New Building Design

mdoor Air Guulity Design Tools for
Schools, EPA's Web site far guidanse on
degigning and maintaining healthy, high-
performing achoot buitdings.
www.epa.gov!iaqfschaeidesign

Building A Healthy Environmeni. {March
1997) Brepared by Elizabgth Simon.
Dyblished by Learning by Design,

pp 17-20. Available from the Educatioral
Resources Information Centes (ERIC)
Clearinghouse, Pubiication EF 501126.
www.ercse.ong

Healthy Building Desigh Jor the
Commerciai, Indusirial and Institutional
Markesplace. (1999) Prepared by William
A, Turner, Provides examples for high
performance building design. Avnilable
from the ERIC Clearinghouss, Publication
EF 005342, www ericse.org/

Office Building Occupant’s Gulde Io
Jndoor Air Quatity. {October 1997
Prepared by US. EPA. Provides
information on fackerd contihuting to (AQ
in office buildings, promoting 2
partnecship between building managers
and occupants v ensure & comfortable
workiag covirenment. Ep4 402-K-97-003.

Origntation to Indoor Air Quality**
Prepared by US. EPA. Includes instructor
and student matecals to condact a 2day
\raining couzae, (Order fee: $180)

Sciance Labontlories and Indoor Air
Quality in Schools. Bruce Jacobs, Merch
1994, Maryland State Drepartment of
Education, Division of Business Servicts,
Sehool Facilities Breath, 200 West
Beltimore Streed, Raltimare, MD 21201,
413312508

What You Shawld Know Abost [Jsing Paini
Sirippers. (Febraary 1905} <+ Prepared by
U8, 5PA and the 113, Consumst Product
Safety Commission, 1iscusses proper
procedures for handling and vsing paint
slrippets 0 1educs cxposUTE fo chemicals
and lessen health risks. CPSC Publication
#P-147-F-95-002
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High Performance Schools Best Practices
Manual. (Match 2001) Prepared by
Charles Eley, Ed. The Collaborative for
High Prrformance Seharols, This three-
volume gaidé presents guidetines for
designing high performing schaols,
including issues of 1AQ, ventilation and
thermal comfort. Available from Bley
Associstes, 142 Minna Strest, San
Francisco, CA 94103,

Preventing [ndoor Air Quality Problems in
New Butldings. (March 1998) Prepaced by
Lisa M. Jackson. Published by College
Planning and Mapagemet, vi, 12,

pp §3-66, 68-69. Describes how 1AQ ¢an
be built into nesy facility planning, design
and congtruction. Avaifable from the BRIC
Clescinghouss, Publication EE 501170
wewsricse.org/



Right from tha Start - Constructing g
Heabthy School. (Tune 1994) Prepaced by
Mary Jelzel. Published by Schoot
husiness Affsics v 60, 0. 6, pp 4-8, 1011,
Describes school construction practices
used to design high performance schools
in Minnesota. Available from the ERIC
Clesringhouse, Publication EA 529542,
www.ericss.org!

Schaol Indoor Air Quality Best
Management Practices Mansal. (1993)
Prepared by Richerd Halt, Richard Ellis,
and Tim Hardin. Deseribes best practices
that can be followed during siting, design,
constraction and renovation of schools to
ensure gond JAQ. Fublished by the
Washingtan State Department of Health,
Offico of Environmental Health and
Safely. PO Box 47823, Olympia, WA
98504-7825. Available from the ERIC
Clearinghouse, Publication EF Q05693.
www.Lricse o/

Ventilation/Thermal Comfort

ASHRAE materials are available from
their Publfeation Sales Depnrimend, 179¢
Tulkie Circle, NE, Atlan(a, GA 30329, 404-
£36-8400.

Air Clegning Davices for BVAC Supply
Systems In Schooly, (December 1952)
Asthur Wheeler. Marylund State
Drepartment of Edwcation.

Energy Cost and IAQ Performance of
Ventilation Systems and Conlrols Madsling
Stucly.* Prepared by US. EPA. Reporis on
the results from & 1999 EPA study to assess
the compatibilities among cosigy, 1AG,
and thermmal comfort for HVAC systems,
comparing an office building, & sthool,
and an auditorium, wwv.ope.goviiag!
targebldgseiaq  page btm

Guideline for the Commissioning of HPAC
Systems. {Octobier 1989} ASHRAE
Guideline 1-1989. ASHRAE Standerd 62-
1989, Available from the ASHRAE
Joumal. www ASHRAE orgitemplate/
TournalLanding
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Texas Sustaingbls School Design
Guideline. (1399} Prepared by Michael
Nicklas, Gary Bailey, Harshad D Padia,
Nadav Malin. Published by Innovative
Design, Inc, Padia Consuiting, inc.and E
Build, Inc. Explores a detailed Tist of
practices and lechnologies that canhelp
create a sushainable scheol, from siic
selction to construction. Available from
the ERIC Clearinghouse, Publication EF
005555, www.gricse.oryf
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Heathy Indoar Air for America ¥ Hemes:
[ndoor Hazards Every Homeowher Should
Know About.® Prepared by U.S. fPA. EPA
402-X-98-002.

Indoor Alr Tagts, Number T Residential
Air Cleaners. (Februacy {990Y* Preparsd
by US. EPA. Discusses 2ir cleaning a3
method of reducing indoor siv pollutanis
and lists types of air cleaners for the home,
Factots to consider, and sources for
addifional information, EPA Z0A-4001,

[ndoor Air Facts, Number 8: Use and Cure
of Home Humidlflers. (February 1991)*
Prepased by US. BPA. Desoribes the
diffecent types of humidifiets, common
pollutanis dispersed from the water tanks,
and recommendations for the iruse and
maintenance. EPA 4072-F-91-101.

Method of Testing General Veniilation Air
Clacning Devices for Removal Efficiency
by Particle Size. {2000y ASHRAE Standard
52.2-199%,



Ozong Ganenators That Are Sold As Air
Cleaners. Prepaed by U.S, EPA. Provides
geeurate information o congumers an
using azonc-gencrating devices in indoor
ocoupied spaces, www.epa.govling/pubs/

Practices for Measuremen, Testing,
Adjusting ard Balancing of Building
Heating, Ventilation, Air-Conditloning and
Refrigeration Systems. ASHRAL Standard
111-1988. resonrcecentcr ASHRAE. orgf
store/ASTIRAKS

Reducing Emissions of Futly Halogenated
Chiorofluorocarbon (CEC) Refrigeranis in
Refrigeration and Air Condition
Equipment and Applications. {1996}
ASHRAE Guidsliae 3-1996.
vesourcecenter. ASHRAE oxgfstore/
ASHRAF/

School ddvariced Verdilation Engineering
Software (SAVES). Trepased by U.5. EPA.
Helps school designers asess the potential
financial payback and indoor huemidicy
contro) henefits of Boergy Recovery
Ventilation (ERV) systemns {or school
applications. To dowaload the saftware,
visit: nitpdiwwwepe goviing/
schooldesign/saves.btmd.

Residsntial Air-Cleaning Devices: A
Summary of Available Information,**
Prapaced by U.S. EPA. Describes the
general types of residential air cleances
and their effectiveness in reducing indoor
pallutants and provides tips for choosing
an nix cleaner md when to use it.
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Standards and Guidelinas

NIOSTI Recommendations  for
Occupationad Safety and Health,

(1991)*** Prepared by U.S. Departinent of
Health and Haman Services, Public Health
Servics, Centers for Disease Control,
Mations! Institute far Occupational Safety
and Health, Compendium of Policy
Documents and Statements, DHHS
(MIOSH) Publications $1-109.

OSHA Standards far Air Contaminaxis. 29
CFR Part 19101000, Prepated by US.
Departwment of Labor. OSHA Regulations.

Selecting HVAC Systems for Schaols,
{Ostober 1994) Arthur Wheeler and Waltet
Kunz, Jr. Moryland State Department of
fiducation, Division of Busingss Serviees,
chool Facilitics Beanch, 200 West
Baltimore Street, Baltimaors, M 21201
410-333-2508.

Should You Have the Air Ducts in Your
Home Cleaned? {October 1997+
Prepared by US. BPA. Prasents
imformation to help consumers and
homeowners undesstand eir duct cleaning,
assess if they need the service pesformed,
choost & duct cleaner, determine if the
cleaning was done properly, and prevent
contamination of air ducts, EPA 402-K-97-
002.

Thermal Environmenial Conditions for
Human Orcupancy. {1992) ASHRAE
Standard $3-1992.
cesourcecenter ASHRAE argfstore/
ASHRAE/

The Ventllation Directory. National
Conference of States on Building Codes
and Standards, Inc,, 505 Huntmar Park
Dirive, Suite 219, Herndon, VA 2720706,
70%3-481-2020. Summarizes nabeal,
mechanicat, and gxbaust veniilation
requitcments of the model codes,
ASHRAE standards, and nrique state
codes.

Ventilation for Acceptable Indoor Alr
Quality. (2001) ASHRAE Standard 52-
3001, resourcecenter ASHRAE.org/store/
ASHRAE/
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Available from the U S. Government
Peinting Office, Washingten, DC 20402,
907-183-3238. Additione} health standards
for some specific air contaptnants are also
avallable in Subpast 2.

Threshotd Limit Values and Biological
Esposure Indices. {1990-91) American
Confererce of Government Tndustrial
Hygienists, 650 Olenway Avenue,
Building D-7, Cincinnati, CH 4 s211,



Glossary and Acronyms

AHERA — Asbestos Hazard Emergency
regponse Acl

AHU - See "Air handting unit”

AQ1~The Air Quality Index it a toot that
provides the public witk slear and timely
infarmation on local it quality and
whether air pollution levels pose a health
concar.

ASHRAR - Americeil Saciety of Hesling,
Refiigerating, and Air-Conditiening
Enginecss. Se¢ Appendix L “Resources”
for more information.

ASTM - Consensus standard-setting
organization. See Appendix Li
“Resources” for more information.

Altertreatment Device — Fngine
pollulant st ssions efe generalfy reduced
by engine mndif] jcations, fuel
spreifications, or cxhaust gas
afterircatment, An alertreatment dev jce is
a component used ko reduce engine
pollutant gmissiont downslisarn of the
combustion chamber. Catalytic converers
and pasticulate filters are examples of
afterircatment devices.

Air Cleaning —An 140 control stralegy
1o remove various airborne particolates
andlor gases from the air. The three types
of air cleaning most sommeonly used are
patticulate fittration, electrosiatic
precipitation, and gas sorplion.

Ajr Exchange Rate ~The rate at which
outside gir peplaces indoor air in a space.
Expressed in one of two ways: The
pumber of changes of outside air per unil
of time—ais changes per hour (ACH); or
the rate at which a volume of cuteide air
enters per unit of time—cubic feol per
micute {cim}.

Alr Handling Unit — For purposes of this
dacument, refors to equipment that
includes a blower or fan, heating andfot
cooling coils, and related cquipment guch
as cantrols, condensale drain prans, and air
Filters. Doses not include ductwork,
registers and grilles, or bailecs and
chillers.

Alr Toxics - Chemicals in the air that are
known or suspected to cause cancer Of
other serious health effecty, sush as
reproductive problems of birth defects, Alf
Loxics are alyo known as “hazardous air
poliutants.” Mabile sources emit a gumber
of air toxics essosiated wilh both long
tertit 2nd short-term health effects in
people, including heart problems, asthme
symptoms, eye and lung Trritatiun, ¢ANCCT,
and premature death.

Alternative Fuel ~ An altiernative fuel s
any fuel other than gascline and diesel
fuels, such as methanot, cthanol,
comprossed nataral gas, nnd other zaseous
fuels. Generally, alternative fuels bum
mare cleanly and result i les air
pollution.

Antimicyobial - Agent that kills nt crobial
growth, See “giginfeotant “sanitizet” and
Usterilver”

BRI - See “Building-refated illness.”

Benzene — A cancercausing Irydracarbon
(CHHE) derived from petrofeum. Benzene
is a component of gasoline. Benzenc
erissions ccour in exhausl as a byproduct
of fue! combustion and when pasoling
gvaporales, .

Blolegical Contaminants ~ Biclogical
contaminants arc or ars produced by Hving
organizms. Common Bialogical
conlaminants include mold, dustmites, pet
dander (skin flakes), droppings tnd body
parts from cockroaches, todents and other
nesls, or insecls, yiruses, and bacteria,
Biological contaminanis can be inhated
and can causc many types af health ¢ffects
including allergic reactions, respiratory
digorders, hypersenuiliviiy digesses, and
infectious discases. Also referrd o 23
*microbialogicals” or “picrobizle” See
Appendix Et *Typical indoor Afr
Pollutants” for more information.

Brilting-Related Jliness — Disgnosable
fliness with identifisble symptems for
which the cause can be diszctly attributed
1o airborne building pothrtants (¢.g.,
Legionneites disense, hypersensitivity
preumenitis}.




Celntrsi AHU = Seg “Central air handiing
unit.”

Centre) Air Handling Uit ~ For
purposes of this dacurent, this is the
same a5 an Air handiing unit, but serves
moge than onz arcd.

CEM — Cubic feet per minute, The
amount of air, in cubic feet, that flows
through a given space in sae minute. 1
CEM equals approximately 2 liters per
second (LJs).

CO — Carbon monokide. See Appendix
E: “Typical Indoor Air Polfutents” for
more information.

CO, - Carban dioxidc. See Appendix B:
“Rauic Measutement Equipment” and
Appendix E: “Typical dndoor Afr
Pollutants” For tnote information.

Combustion - The process of burning.
Motar vehioles and cquipment typically
burn fuel in an engine to oreate power.
Gasoline and dicsel fucls are mixtures of
hydrocatbans, which ere compounds that
contain hydrogen and carbon atoms. In
rperfect” combustion, oxygen ia the air
would combine with afl the hydrogen in
the fuel to form water and with all the
carbon in the fuel to form carbon dioxide.
Nitrogen lo the air would emain
unaffected. Tn reality, the combustion
pLocess 1S not “perfect? and engines emit
sevetal types of paliutants a8 combustion
bypraducts.

Conditianed Air — Air that has been
heated, sooled, humidified, or
dshumidified to maintain an inte rior space
within the “comfort zone.* (Sometimes
refecred 1o as “tempored” i)

pampers — Confrols that vaty aidflow
through ao air outles, inlet, or duct. A
damper position may be imtnovable,
manually adjustable, ar part of an
antomated control system.

Diesel Engine - An engine that operales
on dicset fuel and peincipally relies on
compression-igmiiox for enigine

operation. The non-use of a throltie during
normal operation is indicative af adiesel
enging.

Diffuseys and Grilles ~ Components of
the ventilation system that digtribute and
cetiten, air 10 promote air citeutation in the

popupied space. As yzed in this document,
supply ait Snters 3 space through a diffuser
or yent and return air [eaves 2 space
through a grille.

Disinfectants - One of three groups of
antmicrobiis registered by EPA for
public health eonceras. A disinfectant
destroys o irreversibly inactivates
wndesimable (aud oiten infections)
organisms. EPA registers thres types of
disinfectant products based upon
cubmitted cificacy data: limited, generalf
broad spactrum, and hospital disinfectant.

Drain Trap - A dip in the drain pipe of
sinks, toilets, floor draitis, elc., which is
designed lo stay filled with water, thetsby
preventing seswer pases from escaping into
the raom.

Emissions - Refcases of poliutants inte
the ir from 2 souree, such a8 & MO
vehicles, furnighings, or ¢leaming
prodacts.

Emjssions Standards ~ Rules and
regulatinns that set lirviits on how much
poilution can be ervilted from a given

 yource, Yehicle and equipment

munufhcturers have resgponded to maty
emobite Enurce emissions standards by
redesigning vehicles and engines to teduce
pollution.

EPA - United States oy ironmental
Protection Ageney. See Appendix e
“Resources” for more infocemation.

ETS — Environmentat tobacco smoke.
Mixturs of smoke fror the burning end
of a cigaretie, pipe, or ciger and smoke
exhaled by the amoker (also secondhand
smake or passive smoking). See
Appendix E: “Typical Indoor Air
Pollutants,” Appendix Fs "Secondhand
smoke " and Appendix Lt “Resovroes” for
meze information.

Fvaporation ~ The process by which e
sabstance is converied from a fiquid toa
vapor, “Evaporative cnizalons” oecur
when 2 liquid fuel evaporates and fuel
ralecules escape into the aimosphere. A
considerable amount of hydrecarben
poliution resulis from evaporative
enissions that ocour when gasaline ledks
or spills, or when gasuline gets hot and
svaportes from the facl Llonk or caginc,



Exhaust Ventiletion ~ Mechanical
semoval of air from 2 building.

Fine Parficulate Matier (PM, or

PM fine} ~ Tiny patticics o Tiquid
droplets fess thyn 2.5 microns m dlameter
suspended in the air that can contain 3
varicty of shemical componcnts. BM fine
patticles are 5o small that they are not
typically visible tu the naked cye. Thest
tiny particles can ko suspended in the air
for long periods of time and are {he most
tarmfiul to huran health because they can
penetrate decp into the lungs. Some
particles are directly cmilted into the air.
Virlually alt pacticulate mailer from
mobile sourees is PM, . See Appendix B
*~Typical Indoor Air Pollutants™ for move
information.

Flow Hood ~ Devics thut eatily measuies

airflow quantity, typically up 10 2,500 cfm.

Highway Engine - Any engine thal is
designed to iansport peuple or property
on a sireet of highway,

HYAC - Heating, ventilation, and air-
conditioning systemm.

Wypersensitivity Diseases - Diseases
characlerized by allegic responses 1o
potlutants. The hypersensitivity diseases
most clearly assoviated with indoor air
guality are asthma, rhindtis, and
hypersensitivity pneumonitis.
Hypersensitivity pneumsnilis is a rare bt
sorious discase that involves progressive
lung damage as long as there is exposurs
to the causative agent

TAQ - Indecr air quality.

1AQ Backgroneder - A general
introdictiva Lo JAQ issues as well as TAQ
program jmplementation information that
accompanies the IAQ checklists,

[AQ Checklist — A list of sug gested casy-
to~do activities for school stnff to inaprove
ar maintain good indoor air guality. Each
focuses on topic arees and actions Lhat are
targeted to particular school staff (2.8,
teachers, administrators, iditchen staff,
maintenance staff) or specific building
fanctions (o-g., HYAG system, toofing,
renovation). The checklists ate 10 be
completed by the staff and returned to the
140 Coordinator as a record of completed
activitics and requested axd istance,

1AQ Cenrdinator — An individual st the
school andfor ehool district level who
provides fendership and coordination of
TAQ activities, See Section 2 “Role and
Functions of the TAQ Coordinatory’ in the
1AQ Coordinator's Guide for more
informakien.

Indoer Adr Pollutant — Paticies and duast,
{ibets, mists, bioatrosols, and pascs of
yapars, See Scction 1 “{Undesstanding
1AQ Problems” snd Appendix F: “Typical
Tndoor Alx Pollutants” for more
nformation.

IPM — Integrated Pest Munagement. A
cuinprehensive spproach to eliminsting
ani preventing pest problems with an
crnphasis on reducing pest hahitat and
fand sources, See Appendix I
“Peyeloping ndoor Air Policies™ in the
14Q Coordinufor’s Glde and Appendix
K: “Tntegrated Pest Management” for
tore information.

MCS ~ See “Multiple Chemical
Sensitivity!

Make-ap Alr - Se¢ “Outdeos Air
Supple”

Mierabialogicals —Se¢ “Aialogical
Comtaminants.”

Mebile Sources ~Motar vehicles,
engincs, and equipment that mwve, O CED
Be moved, from place 1o place. Mobile
soucees include vehicles that gperale on
roads und kighways {“onwroad” or
“highway” vehicles), & welt as nonroed
vehicles, engines, snd equipment.
Examples of mobile sources aie cars,
truchs, buses, carti-maoving sxpigment,
tawh and garden power 1auls, ships,
raflroed Iotomotives, and aimlanes,

Multiple Chemical Sens itlvity MCSE) -
A gondition in which a persan reports
sensitivity or intolerance {as distinct fram
waltesgic™) to 8 numbss of chemicals and
ather writants at very low concenirations,
There are different views among medical
professionals about the existence, sauses,
disgnosis, and treatment of

this condition.

NIOSH — Natignal Institts Boe
Occupalional Safety and Health. See
Appesdix Lt “Resources” for more
information.



Negative Pressure - Condition that exista
when lese 2it is supplied to a space than is
exhausted from the space, so the ait
pressure within thet space is less than that
in surrounding areas, Under this
condifion, if an opening exists, atr will
flaw from surrounding ateas into the
negatively pressurized space.

Monroad Engine — A term thot coversa
divesse collection of engines, equipment,
vehicles, and vessels. Sormclimes referred
1o ag "offronul” or “off-highway,” the
noncead category fncludes garde tractors,
lawtimowars, butldazers, and cranes.
Although nontoed engincs can e self-
propelied, their primary funciion is to
perform  particalar task. Sce Appendix I
“afobile sources” for more information,

OSHA — Occupational Safety and Health
Admiaistration, See Appendix L:
“Resouress™ for more information.

Outdoor ait supply — Al brought inte &
building from the putdoors (often through
the ventilation: system) that has not been
previously uireulated through the system.

Oxidation Catalyst —Atype of catalyst
{catalytic converter) that chemicaily
converts bydrocatbons and garhon
monoxzide to water vapar and cachan
dioxide.

Particuiate Filter Trap — Ao
aftectroatment, anti-peliution devics
designad to trap particles in diesel
pasticulate mateer from engite exhaust
before they can escapa into the akmasphere.

Particulate Matter 2.5 (PM, ) —
Sae “Fine Particulate Matter”.

Plenum ~ Unducted aiz compariment
ysed to rehur aif to central air handling
nit.

Pollutant Pathways ~ Avenucs for
distribution of pollutanis ina

puilding. HVAC systems are the primary
pathways in most buildings; howeven all
puilding componenls apd acoupants
interart to sifect how potiutents are
distributed. See Section 2:
“Understending 1AQ Problems” for more
infarmation.

Pollutants (Pollusion) = Unwanted
chemicals or contaminants found in the
enviropment. Pollutants can harm human
health, the eovirenment, and property. Al

pullutants ocgur 25 pases, liquid dropiels,
and solids. Once released o the

enviconmend, many potlutants can pisist,
fravel long distances, and move from one

awironmental mediom (c.g,, ait, Waten,
tand) to-anniher.

palychiorinated Biphenyls (PCBe} -
Mixtures of synthetic Orgame chemicals
with the game basic chemical struchure
and similar physical propetties ranging
from oily liguids to waxy solids. PCBs
were uged in hundreds of industrial sl
commercial applications including
clectrical, heat tramsfer, snd hydiaulic
equipment; a5 plasticizers in paints,
phastics, and rubber preducls; in pigments,
dyes, and carhonless copy paper, and
eay other applications. Production of
pCBs in the United States eossed in 1971,

Positive Pressure—- Condition that exists
when more air is supplied to 25508 than
¢ exhisnsted, so the air prassure within
that sgace is greater than that in
suczounding arzas. Undet this condition, if
an opening exists, air will flow from the

positively pressurized space into

surrounding arcas,
PPM - Pagts per miflion,

Pressure, Statie ~ n flowing ait, the talal
pIEsSUre minus velocity pressure. The
portion of the pressure that pushes equally
in ali dirsctions.

Pressure, Total = In flowing aix, the sum
of the static pressure and the velocily
[IESSBIE.

Pressure, Velocity - The pressure dut to
the att flow cate and density of ihs 4it.

Preventive Maintenance - Regular and
systematic inspection, cleaning, and
replucement of worm parts, materiats, and
aystems. Preventive raainte nance helps 1o
prevent parts, material, and gystems
faiture by ensuring that parts, materials,
and systains are in good working order,

Pyychogenic Hness ~This syndiome has
peen defined as a group of symplouns that
develop in mn individual {or 2 group of
individuals in the same indoor
enviconment) who are under E0me type of
physical ot emotional stress. This does not
mean that individusis have a psychiatrc
disorder o that they are imapining
gymptoms.



Radou — A colorless, vdorless gas that
geeuys naturally in almost all sobt and
rock. Radon migrates through the soil and
groundwater ant can enter buildings
through sracks or other openings in the
foundation. Radun cap also eater hrough
welt water. Bxposurs to radat ¢an eause
{ung cancer. See Appendix G: “Radon”
and Appendix E: “Typical Indoor Ajr
Pollutants” for mors miprmation.

Re-eniry — Siluation that oceurs when the
aic being exhausted from a building is
immediately brought back into the system
through the air irtake and ather openings
in the building, exvelope.

Retrofif — An engine “retrofit” includes
{but Is not limited to) any of the following
gciivities:

- Addition of new/berter poliution

sontral aftertreatmend equipment to
certified engines,

« Upgrading a ceitified engine ta 2
cleaner certified configuration.

+ Upgrading an uncertificd engine to a
cleaner *cortified-like” configueation.

s Conversion of any cngine to a cleaner
el

» Barly replavement of older engines with

" newer (presumably cleancr) engines {in
lien of regular expested rebuilding).

» Use of cleansr fuel and/or emissions
reducing fuel additive (without engine
conversion).

S$BS - See "Sick Building Syndrome”

Sanitizer - One of three groups of anti-
microbials registered by EPA for public
health uses. EPA, considers &n
antimicrobiz] o be a sanitizer whern it

reduces but daes not necessanily eliminage '

all the microorganisrs on & treated
sutface. To by & registered sanitizer, the
pest esults for & product must show &
reduction of at keast 98.9 percent in the
sumber of cach test microorganism gver
the parallet confrol.

Secondhand Smake — Sec Appendix F:
“Secondhand Srolke” for more informatior.

Short-cireniting ~ Situation that scours
when the supply air flows to retum oF
exhaust grilles before entering the
preathing zonc (area of a room where

people are). To avoid short-circuitiag, the
supply air must be delivered et n
tempereiure and a velocity that result in
mixing throughout the space.

Sick Bullding Syndrome —Term
somelimes used ko describe situations in
which building accupants experience
aculc health and/or canfort effects that
appear to be linked 1o time spent ina
particuler building, but where o spesidic
iliness or cause cen be identified. The
complainés may be localized in 8
particular roora or Zone, oT may b spread
throughaut the building.

Soll Guses— Gares thai enter a building
from the surrounding ground (e g, tadon,
volatile organic compaunds, gases from
pesticides in the sofl).

Sources — Sources of indoor ait pollutants.
indoor air pollutants can originate within
the building or be drawn in from outdoors.
Cammaon sources include people; icom
furnishings such s carpeting,
photacopiets, art supplics, stc. See
Section 5: "Diagnosing IAQ Problems™
for mare infermation.

Stack Eifect ~ The flaw of air that results
from warm air rising, creating & pesitive
pressure area at the top i3 building and a
negative pressuce area at the bottem of 2
budlding, In some cases the stack effect
mmay overpower the mechanical system and
disrupt ventilation and cirentationina
building.

Sterilizer ~ One of three groups of anti-
miceobials registercd by EPA for public
health uses. EPA cansiders an
anfimicrobial to b @ sterilizer when it
destroys or tliminates sl forms of
vacteria, fungi, viruses, and their spores.
Becuase spores are sonsiderad the most
difficult form of & microorganism to
dsstroy, EPA considers the 1erm sporicide
to be synonymaus with “sterilizer”

TYOCs - Tota] wolatile organic carspounds.
Ses “Yolatile Organic Cormponnds (VOC)”

ULSD - Ultra-low Sulfur Fuel The
manufacturers of retrofit technologics,
which reduce sulfur emissions, specily the
maximum allowable subfur level for
eFfcctive operation of its produsts, Tor the
purpeses of the diesst cetrofil prapram,



diesel fuel must contain less than L3 ppm
sulfur to be considered 26 ultr-low sulfur
fucl, The use of uttra-low sulfus fusl alone
can reduce emissions of particulate
matter. Sulfate, 2 major coustitusnt of
pasticulate matter, ia produced esa
nyproduct of burning diesel fuet
containing sulfur. Reduxing the sul fur
content of fael, in wm, reduces sulfate
byproducts of combustion and, therefore,
particulale matter emissions.

Unit Ventilator —A single fen-coil nit
designed to satisfy tempering and
ventilation requiremeats for individual
roms.

YOCs — See “Volatile Orpanic
Cempounds.”

Ventilation Alr - Defincd as the tolal alr,
which is & combination of the air brought
inside from outdoors and the air that is
being recirculated within the boilding.
Bametimes, howevar, used in teference
anly to the air brought into the syslem
from the outdoors; thiz document defines
this air as *autdeor 2it ventilation.”

Yolatile Organic Camnpounds (YOC#) —
Compounds are 3 g#s at room temperss
ture, Comraon sources that may emit
VOCs into indoar Air include hiousekeap-
ing and maintenance products and
building snd furnishing materials. In
sufficieat quantitics, VOCs can cavse eye,
nose, and throat ireitations, headaches,
dizzingss, visual disarders, memoty
impairment; some ars Lnown t0 cause
cancer in animals; some are suspected of
causing, or are known to cause, cancer in
humens. At present, not much I8 known
about what healils effects occur at the
levels of VOCs typically found in public
and commerciet buildings. See Appendiz
£: “Typical lodoor Air Pollutants™ for
move information.

Z.one -~ The occupied space 0r group of
spaces wilaina building that has its
haaling ot cooling controlled by a single
thermostal.
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