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Introduction

derstanding the importance of good

indoor air guality JAQ) in schools is the
barkbonc of developing an effective IAQ

rogram. Poor 1AQ can ieadio s fasge
variety of health problems end potentially
affect comfort, goncentration, and staflf
student performance. In recognition of
tight schaal budgets, this gutdance is
designed lo present practical and often
low-cost actions yon can taks to identify
and address existing or ponential air
quality problems. You can accomplish this
using current school staff to perform a
limited and well-defined set of basic
operationsg and mmainlenance activities,
However, some uclivas may requirs
specialized expertise,

Sections 1 and 2 of this Guide help
schools understand how [AQ problems
develop, the importance of good 1AQ, and
Hs impasi on studants, staff, and building
oceupants, Communicatiog this important
informatinn with studeats, staff, parsnis,
and the cormunity is the next step, which
is cullingd in Section 3. Schools dealing
with &n 1AQ orisis will find the seation o1
communivation particularly helpfil.
Sections 4 to 6 cynfain valuable
information for schools thatneed
assistance diagnasing and responding 1o
TAQ problems with

incxpensive, practical sofutiotis.

Refer to the appendices of this Gutde for
detailed information on 1AQ-related topics
mcinding mold, radon, secondhand
smoke, asthma, and portable glassrooms.
Schools may find the explanations of
intsgrated pest management Programs,
typical indoar air poitutants, gnd
polhutants from rootor vehicles and
equipment helpful while developing
school policies or pinpointing Sources of
poor TAQ: In addition, schools

indoor Air auah'

investigating or resclving 1AQ problems
muy wank |0 refer to appendices ot basic
measucement squipment, hiring
prafessiona) assistance; and cadesand
regulations. There are numerons rasuIES
avsilable o schools through EPA awd

other organizations, many of which are e
fisted in Appendix L. Uso the information Tools for Sehools
in thit Guide to create the best postible
learning cnvisorment for stdents and
maintain a com{ortable, healthy building
{ot school occupants. This common-
sense guidance is
designed o help
you prevent and
sgive the
majority of indoor
air problems with
mainimal cost and
involvernent.
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DISCLAIMER

Any infarmation gathered using this Kitis
for th henefit and use of schools and
schanl districts. EPA docs not require
retention or submiesion of any
information gathered, and EPA has ne
tegulatory ar enforcesnent authority
regarding general indoor air quality in
sohaots. This Kit has been reviewed in
accordance with EPAS policies.
Information provides the cursont scientific
and technical understanding of the isgucs
presented. Fallowing the advice given will
net necessatily provide complete
protection in aft situations or ngainst ail
health hazards that may be caused by
indoor air pollation.

Mention of any trade nemses af
comenervial products doss not conslitule
endorsement of secommendation for use.

WARNING

", Please note the following as you preparé
to use this Kits

+ This Kit js not infended as 2 subatitute
for uppropriate emMEIgEOcy actien in g
hazmrdous situation thet may be
immediately threntening to life or
safety.

+ Modification of building functions,
equipment, or strickare 1o remedy sir
guality complainis may create othee
indoor alr gualily problems and may
impact life-safoty systems angd energy
ase. A thorough understanding of alt
the factors that interact 1o create indoor
air quality probiems can help avoid (his
undesirable outcome. Consult with
professionals a3 eCessaTy.

« TIn the gvont that medical gecosds arg
used while svaluating anJAQ problem,
maintain confidentiality.

REFRODUCTION

This Kit contains public informalion that
ouy be reproduced of wmgdified inwhols
ar in pert without permission. ifitis
reproduced or modif ied, EPA would
appreciate knowing how it is used, Please
write:

IAQ Toois for Schuols

Tudoor Brvironnents Division, RG6093
1.5, Environtentsl Protection Agency
1200 Penusytvanis Avenue, MW
Washington, PC 20460

For mots information, sse E£PA'S Web sites
www.epa pviag.






Section 1 - Why IAQ Is Important

to Your School

@ost people are aware that outdaor air
poliution can impact theiy health, but
indoor sir pollution en alye have
significant and harmiful health effects. The
17.8. Environmental Profection Agency
(EPA) studies of human sxposars ta air
poliutsnts indicate that indoor fevels of
poliutants may be twa to five times—and
occazienally more than $00 times-~higher
than outdoor Jevals, These levels of indoor
air poilwlants are of particalar concem
because most people spend aboud 50
percent of thelr tirme indooys, For the
purposes of this guidanee, the definition
of good indoor aiv quatity (IAQ)
management inclades:

+ Cantrol of airborne pojlutants;

+ Introductian and distsibution of
adeguate outdoest gir; and

+ Maintenance of sceeplable ismperature
and relative humidity.

Temperature and humidity cannol be
overlooked because thermal comfort
conceins undertie many complaints about
“pooy alr qualitg” Fusthermore,
temperature and haridity are among the
many factors that affect Indoor
¢ontaminant levels,

Outdeor seur¢es should also be
considered since outdoor air enters schoal
buildings through windews, dasrs, and
ventilation syseems, Thus, transportation
and grounds mainlenance activities
become factors that affect indoor
pollutsnf levels a5 weil as cutdoor air
quality on schoot grounds.

WHY IS 1AQ IMPORTANT?

In cecent years, comparative tisk shudies
perfoemed by EPA and ita Science
Advisory Board {SAB} have consistently
ranted indoor mir pollution among the tog
five enviconmental risles to public health.
Good IAQ is an imporlant component of 2
healthy indoor envitonment, and cat help
schaols reach their primary goal of
educating children.

Failure to prevent ot respond gromplly %
1AQ problems can:

v Increase long- and short-term health
problems for students and staff (such as
cough, cye irritation, headache, allergic
reactions, and, in Tarer cases, life-
theeatening conditions such ag
Legionnairs’s discase, or carben
monoide peisoning).

+ Aggravale asihma and other respiratory
illnesses. Mearly 1 in |3 children of
school-age has asthma, the leading
cause of schoo! absentecism dus 1o
thronic iiiness, There is aubstantial
gvidence that Indoor environmental
exposure lo allergens, such as dust
mites, pexts, and molds, plays arofe in
triggering asthraa symptoms. These
ailergens are common in schonls, There
ig also cvidenee that exposure to diese!
cxhuust from school buses and cther
vehicles exacerbates asthma and
allerpies. These problems can:

+ Impact student attendancs, comfiot,
and performance.

+ Reduce teacher and staf
performance.

+ Agcelerate the detesioretion and
reduce the efficicnicy of the school’s
physical plant and equipment.

+ Increase potential far school closings
or relocation of ocoupants.

+ Stratn rolationships among school
administration, parents, and staff.

» Ctenle pegative publicity.
» Impact community frust.
» Create liability problems.

Indoor air problems can be subtlc and do
not always produce easily recognized
impacts on health, well-heinpg, or the
prysieal plant, Symptams, such as
headache, fatigue, shormesa of brath,
alnus congastion, coughing, sneezng,
dizziness, nausea, and irritation olthe eye,
nose, throat and skin, are nol necasarily

Good 180
contyibutes to a
favorable
environment for
students,
performance of
teachers and staff,
and a sense of
comfert, health, and
well-being. These
giements combine
to assist a school in
fts cave mission—
educating children.




due to ait quality defigiencies, bt may
alsn be caused by ather factors—ypoor
lighting, steass, noisa, and move. Due to
varyiog sensitivities among school
vecupants, TAQ problems may affect 2
group of peopla or just ane individual, In
addition, 1AQ problems may affect people
in different ways.

Tndividual¢ that may be pagticularly
susceptible ta effects of indoor air
contaminants include, butare nol fimited
to, people with:

+  Asthma, allerpies, or chemical
sensitivities;

+ Respiratory diseeses;

« Suppressed immune systamy {due to
radiation, chemotherapy, ot disrase);
and

+ Conract lenses.

Certain groupa of people may be
patticularly vuinesable to eXpoAUIea of
certain pollutants o pullutant mixhares,
TFor exsmple:

+ Degple with heart discase may be
mote sdversely affected by exposure
10 carbon monoxide than healthy
individuals.

« Peaple exposed w sig pificant levels of
nitrogen dioxide are ot higher risk for
respiratory infoctions.

[ addition, the developing bodies of
children might be mate susceptible to
environsental exposuces than those of
adults. Childeen breathe more air, eat
more {oad, and drink more liquid in
proportion their bady weight than
aduits, Fherefore, air quality in schoals is
of particular soncerm. Proper maintenance
* of indoor

air is more than a “quality” isaue; it
encompasses safety and stewardship of
your imeestment in students, staff, and
facilities.

UNIQUE ASPECTS OF SCHOOLS

Unlike other buildings, managing schacls
invoives the combined cespo nsbkity for
public funds and ghild safety issues. Thess
can instigats atrong reactions from
conceraed parents and the general
community, Many other aspects are unique
lo achools:

v Qocupanly are closa ragether, with the
typical schuol having approximately
four times 8s many ecoupants a4 office
buildings for the same amount of floot
space.

+ Pudgels are tight, with maintenatce
ofters roceiving the largest cut during
budges reductions.

+ The presence of 5 vaniely of pallutant
sources, including =t and seience
supplies, industriat and vocational arts,
home economic classes, aad gyms.

« A large number of heating, ventilating,
and air-conditioning equiprent place
an added strsin on maintenansa staff.

+ Copcentcated diese] cahmust exposure
due to school buses, (Students, staff,
and vehicles congrogate af the sane
places at ¢he same time of day,
increasiog exposuce to vehicle
emissions.) Long, daily gchoal bus
rides may contribute to glevated
exposuce to diesel exhaest for many
students.

At sehools ade space, the apetation and
maintenance of cach addition are often
different.

+ 8chools sometimes wse raoms, portable
classconms, or buildinga that wene not
originally designed to gorvice the
unigus requivemieats sl schools.



Section 2 - Understanding {AQ

Problems

er the past several decades, exposure
10 indeor air poliutants has increaged due
fo & variety of factors. These include the
construction of more fightly sealed
buildings; reduced veatilation ralgs lo save
encrgy; the use of synthetic uiiding
materials and furnishings; the use of
personal core products, pesticides, and
housckeeping supplics; and the increaged
use of vehicles and pover equigment. n
atdition, activities and decisions, such a8
deferring maintenance 10 “save” money,
can izad o problems from sowces and
ventilation.

The indoor environment in suy building is
4 result of the interactions aimong the site,
climate, building Structurd, meckanical
systernx {as originally desipned and later
modified), constrtion technigues,
contaminant SOULCes, building vocupauts,
and ontdoor mobile sources {cars, buses,
1rucks, and grounds maintenance
eruipment}, This section condsns 2
discustion on how these glements can
causs 1AD problems, and Section 6:
wSolving TAQ Problems” pravides
solutions. These elements ate grouped inlo
four categories:

+ Sources

s+ Hesting, Ventitation, ang Adr-
Conditioning (HVAC) Sysems

+ Pathways

+ Qcpupants

SOURCES OF INDOOR AR
POLLUTANTS

tndodr air pollutants can originate within
the building or be drawn in from gutdoots.
Air contaminants censist of numerous
particuiates, fibers, mists, bivaerosolg, and
gases. it is important ko control it
pollutant sources, of JAQ problems can
atize—aven i the HVAC gystem i3
properly opetating. |t may be helpful 10
think of it pollurant sources #l fitting wito
ane of {hie categovies in the lable on the
foliowing page, “Typical Soueces of Lndoor
Air Poltutants. The examples given for
cach cafegory 27e not intcnded to he an
exhaustive list. Appendix E: “Typical

Indoor Air Pollutants™ confains a tistuf
spesifio air pollutants with descriptions,
sourees, and control MCHSErES.

1o addition to ihe number of potentiat
pollutants, another complicating faglor is
that indoor air poliutait concentration
jevels can vary by time and lacation
wilhio the sehatl building, or cvens
ringle classroom. Pollulants can e
emitted from a varicty of sources
including:

- Point sourcea (such as from soiens
storeraoms);

. Area sources (such as newly painzed
surfaces); snd

v Mobile sources (such us cars, bacs,
and power equipment).

Pollutants can also vacy with time since
some achvities take plece over a shor!
period of thne (suoh as Stripping floors) ox
seour consinnousty (such 28 mold growing
in the HYAC system).

[ndoor air ofien containg & variety ol
contarinants at concentrations thal are
well below the published pecupalional
ctandards. Given our present knowledge, it
is often difficult to relale specifichealth
eifects o exposures 1o specific pellutent
concenirations, especiatly since it
sigmificant GXPOSILITS KY be ducta low
\evels of polfutant mixtuces.

(NTERACTION OF SOURCES,
HVAG SYSTEMS, PATHWAYS, AND
DCCUPANTS

Jf independently evaluated, 8 minor roof
leak and & dicty classroom carptivaight
ot cause much concerm, But if the water
from the raof leak reaches the carpel, the
watet can wet the dirtin the cacget and the
mold that has been dormnant in the carpet.
The molt can grw and becomea
poltutant source that releasss spores into
the classroom air. The HVAC system may
act as 3 pathway that disperses the spores
to plher parts of the school, witte
pecupants may experience allemgic
renctions.
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TYPICAL SOURCES OF INDOOR AlR POLLUTANTS
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HYAC SYSTEM DESIGN AND Not ali HVAC systems accomplish all of

CPERATION these functions. Some buildings rely only
on natunal ventitation. Others lack

The HVAC system includes all hoating, mechanical cooling equipment, and many

cooling, and ventilating equipment serving  function with little or ao humidity control,

a school: Boilers or furnaces, chillers, The festures of the HYAC system inn

cooling townss, alr-handling units, exhavst given building wilt depead on:
fans, ductwork, and filters. Properly

designed HVAC cquipmead in 9 schook ¢ Age of the design;

helps to: » Climate;

+ Control temperaturs and refative + Building codes in effect at the time of
humidity 1o provide thermal comfort; the design;

« Digtibute adequate amounts of outdoot + Budget for the project;
air to meet ventilation needs of school . o
occopants; and + Designers' and school distriets’

individual preferences;

+ Tsolate and remove odors and other o
contaminands through pressuce contral, » Subsequent medifications,
filiration, and cxhaust fans. + Space type; and

* Expected ocoupancy.




DESCRIPTION OF HVAC SYSTEMS

The two most corumon HVAC deaigns in
schonls are unit ventilators and central ait-
handling systems. Both can perform the
same HVAC functions, but 8 unit ventilator
serves a single room while the central air-
handling unit serves multipie rooms. For
basic central air-handling units, it is
important that all rooms served by the
central unit have similar thermal and
ventilation requirements, 1f these
requirernenis differ significantly, sume
vooms may he too hot, tao cold, or
onderventilated, while athers are
comforfable and adequately ventitated.

Most air-handling enits digtribute 3
mizture of cutdoot air and reciroulated
indoot air. HVAC desipng may also mehude
units that introduce 100 percent outdaor air
o that simply vecirculate indoor air within
the building. Uncontrolied quantities of
ocukdoor air enter haildings by leakage
through windows, doors, and gaps inthe
building exterior. Thernal comfort and
ventilation needs are met by supplying
w“gonditioned” air, which is a mixture af
outeloor aad resirculated air that has been
{filered, heated ot cooled, and sometimes
humidified or dehurnidifivd. The basic
components for  ceniral ai handling unit
and 2 unit ventilator are {llustrated in the
TAQ Backgroundec

THERMAL COMFCRT

A nurnber of variables intersct lo
dstermine whether peoplc are comfurtsble
with the teraperature and rslative bemidity
of the indoor air. Factors such as ciothing,
activity level, age, and physiology of
people in achools vary widely, s0 the
thermal camfart requiremcnts vary for
¢ach individual. The American Society of
Heating, Refrigerating, and Air-
Conditioning Engineers (ASH RAE)
Standacd 55-1992 deseribes the -
terperatre and humidity raoges that are
comfartable for BO percent of people
enpaged in largely sedentary aclivitics,
That information is summarized it the
chart to the right. The ASHRAE standard
aseumes *riormal indoor clothing.” Added
layers of clothing reduce the e of heat
loss.

Uniformity of temperature is iraportant 0
comiort. Rooms that sharg a comimon
heating and cooling systom controfled by 8
single thetmostat may be at different
tomperturcs. Temperatusg stratification 8
a commen probiem caused by
convection—the tendency of light, warm
air to riss, and heavier, caoler air to sink.
If air {5 not properly mixed by the
ventilation system, (he lmperature near
{he ceiling oan be several degrees warmer

or cooler than near the floor, where young All schools need
children spend much of their sime. Even it yentilation, which
air is propetly mixed, uningulsted foors 4 f
ovet unheated Spaces can create is the proc:ess 0
discomfort in some climete zones. Largs supplying
fiuctuations of indoor temperaluee con outdoor air to
also ocour when theymostats kave awide accupied areas
" &1 1+

dead band” (a ternperatue range within the s chool.

which neither heating or cooling takes
place),

Radiant heat transfer may cause people
focated near very hot or very cotd surfaces
w be uncomfortable even though the
\hermostat setling and the measured air
temperaturs ace within the comfort range.
Schaols with large window areas
sometimes have acute problems of
discomfort du lo radiant heat gaiws and
fosscs, with the lesations of comp Lints
ehifting during the day as the sun angie
chanpes. Poorly insulated walls can also
produce & flow of siataraliy-sonveding air,
leading to complaints of draftiness.

RECOMMENDED RANGES OF TEMPERATURE AND
RELATIVE HUMIDITY

Relative huvidity iiney Tevperatae Summmer Taimpersture
% HEE - 155F T
% HOF - 150'F 75F - 84F
1A woF-H5F T
% GEF- 160 F T BIE-15F

Recommendations apply for persensiothedin typleal summier and wintet tlothing, ot hgit,
mainly sedentary, activity.

Souce ddoged fove ASHAAE S S-190, Tl Eromenl Confdons fe Fomm Ouopiny

.




Selected Outdoor
Alr Ventilation
Recommendations
{Minimum)

Cebit Feet per Minsle iefrd

Closing curtains reduces heating from
direct suniight and reduces otcupant
exposute to hot oc cold windaw surfaces.
Large schools may have intedior {“core™)
spaces in which year-round coaling s
required o compensate for heat gonerated
by occupants, office equipiment, and
lighting, while perimeter rooms may
requite heating ar cooling depending an
outdoor conditions.

Humidity is & factor in ther mal comfort,
Raising relative humidity reduces
pesson's hility to lose heat through
porspiration and evaporation, 50 that the
sffect is similar to ralsing the temperatute.
Hunidity extremes caa alsq creale other
{AQ probiems. Excesstvely high ot fow
relative humiditics cun produce
discomfort, high relative hupaidities can
promote the prowth of mold and mildew,
and low relative hamidities can aceolerate
the release of sparcs inko the air. (See
Appendix M “Wold and Moistare.")

VENTILATION FOR OCCUPANT
NEEDS

Ventilation is the proccds of supplyitg

grack cifect @8 the pressure-dnven airflow
pmduwi by convection, the endency of
warm ait o vise. Sreck effect exists
whenever there is an indoor-outdeor
wemperature difference, and the effeet
peqomes Stronger a3 the tempersiure
differcnce inereases. Multi-story schoois
are mote affected than vingle-story
schools, As heated giy wacapes from upper
|evels, indoor air meves (rom lawei 10
uppet 1eyels, and outdoor alr ie drawn into
the lower levels o roplace the air that has
apeaped. Stack effect ean wansport
coptaminants between floges by Way of
siairwells, elevator chafts, utility cheses,
and other openings.

The acnount of cutdoor 8ir considered
adequate for propes veatitation bas vared
subiantisily over time. Recause updating
puilding codes often takes saveral years,
cureent building codes may fequits more
ventilation then when fhe system was
designcd ASHRAE veatilation standards
are tised as the basis for most building
ventilation codes. A table of autdoor ait
quantities in cchoots 85 recommended by
ASHRAR Standard &2-2001, “Ventilation
for Acgeptable Indoor Air Quality,” i8
shown to the left, Please note that this is 2

outdoor air to the occupied areas in the

VSP‘ndatdL‘\ S_P"i.t- Aseds - . "‘.s schoot while indeor alrig ¢ yhausted by tienited pomen of the Standard, and that

Paying Finors 20 fans ot altowed to eschpe through the quantities isted are i units of clm per

aif é{é;ﬁe‘ o aeid oponings, fhus rertoving indoor air PErSON, W!iinh are culbic feet per tainute of
MRS SPREE, - Lm0 poilutants. Gften, this exhaust air is taken outdoor air for each pecson 1A the ared
Conferance Roams P feom arcas that produce abe pottutants served by that ventilation system.

Simokia Lo, R Py such as restroonts, kitchens, soteace:

o siorage clusets, nd fume hoods POLLUTANT PATHWAYS AND

Kipehda (Goodag) . s Modeen achools generaily vse mechanical DRIVING FORCES

Airflow patterns in buildings resuit from
the comibined forces of mechanicsl
venlilation systems, human activity, and
natural effects. Air pressure differences
crented by these forces move airhorng
poliutanis from areas of higher pregaute 10
arews OF lowsr pressure thoongh any
availabie opernings in building wails,
ceilings, fiovrs, doats, windows, and
HVAC systems. For example, 83 long as
the opening o an inflated Balloon is kept
shut, no atr will fiow. When apened,
howeyee, air will move from inside (4128
of higher presure) 10 e outzside {srea of
lowes pressute).

onrer ASHEXE Scandard $2-260 w‘enli{aﬁm systems to iptre:iuce outdoor

Ventiteslon ford crep!a&h}pd‘anr.ﬁ; gir during proup ed pcmds, but some

Quoliyy schoots wse only patural ventilation or
exhaust fans bo TomovE gdors and
contaminants. in naturally ventilated
buildings, ungceoptable indoor gir qualily
is particularly likely whea occupants kesp
the windows closed due to extrems hot o
cold outdqor temperatures. Even when
windows and doots ace oper, inadequate
vergijation is Wikely when aix movement
forces ate weakest such as when there is
littte wind or when there is Wtele
temperature difference peiween inside and
outgide {slack effect).




Even if the opening is small, air will
mave unti) the inside pressare is equal to
the cutside pressure. If present, the HYAC
duets are generally the predominant
pathway and driving force for air
movement in buildings. Howsver, all ofa
puildingy componeuts (walls, ceilings,
flaors, doors, windows, HVAC
equipment, and acoupants) interact ko
affact how air movement distbutes
pollutants within a building.

Ag air moves from supply outlets o
cetarn inlets, for cxample, itis diverted or
obstructed by walls and fumishings, and
redivected by openings that provide
pathways for aie mavemenl. On e
locatized basie, the movements of people
have @ major impact on poliutant
trenspors. Some of the pathways change
ag doars and windows open and close. It
is useful to think of the enlire building—
the rooms with contecting corridors and
utility pessageways between them—as
part of the atr-disteibution systent.

Alr movemen€ can fransfer ernissions
from the pellutant source:

s Into adjacent rooms or $paves that ase
under lower pressurs.

« lnto other spaces thiongh HVAC
system Guets.

+ From lower to upper leveis in mnlt-
story schaols,

o Intp the building through either
infiltration of cutdoor air or fepnlry of
a4 han KL Hir.

+ To yasions points within the roam.

Watural forces exert an imporient
influcrtce on air movernent betvicen 2
school's intzrior and exterior. Both the
gtack effect and wind ¢an gverpowes a
building® HVAC systern and disrupt air
cireulation and venlilation, especially i€
the school envelope {walls, ceiling,
windows, etc.) is leaky.

Wind effcets are Wansiont, creating Tocal
areas of high pressure (on the windward
side} and Jow pressure {on the leeward
side) of buildings. Depending on the size
and location of leakage openings in the

Building exterior, wind can affacs the

pressure telationships withia and betwesn
rooms. Entry of outdaor air cantaminanty
may be imermitiont of variable, scourring
anty when the wind tiows from the

divection of the poliutent source.

Most public and commencial Woitdings e
designed to be positively pre ssurized, 30
that unconditioned sir does not enter
through openings in e puitding cavelope

¢ausing discomfos! or air quality It is impaosrtant
problems. The jntrragtion between o
pofintant pathways and intermitientor for occupa;t; :N
variable driving forces can fead to s single U“de_"s‘ta‘? _ o
souyce causing JAQ complaints in a0 afen their activities

of the schoo! that is distant fiom the directly affect
pollutant SONCE: yentilation path-
BUILDING OCCUPANTS \fNaV;‘; *:“dtsf’]“':;:ir
Oceupant aclivities can dicectly afiect ot po ‘;;:): I ."

pollutant surces, the BYAL system
{operation, mainicnence, controls),
pathways, snd driving forces. Occupants
¢an also be cariers of commumicale
disease and alleegens, such as pet dander.
Teachers muy uss dry-srase markas or
laboratory chemicals that cmit poliatants.
Similarly, many ticaning materialsused in
schools contain VOCs that can degrade
1A0.

Tenchers and adminiytators ofter obstruct
proper air movement in their classiooms
and offices by using ventilation units a3
bookshetves, usknowingly restricting the
pathway for fragh air to enter the ared.
Similarly, covering air refum duets {with
posters, for cxample) reslricts proper air
cirentation. Therelore, it is imporiant for
QUSUPARIS 10 anderstand how theic
activities dircctly affect ventifation
pathweys and sources of pollutan's i their
schoal. _

Decupants ¢an contribute to a healthy
indoor enviroament By completing the
1AQ checklists, monitoring their own
behavior, end immediately alerting the
1AQ Courdinator of any 1AQ problems.






Section 3 - Effective Communication

d communication can help to
prevent [AQ problems and can allay
urnecessary fears, In addition, schools
should respond promgily and effectively
1 any [AQ issucs that may arisc.
Communication can assist school
occupants in understandiog how their
aetivities affect 1AG, which wili enable the
gocupants (o Improve their indoor
environment through proper choives and
actions. EPA% /AU TfS Communications

Cuide (EPA 402-K-02-008) provides more -

information on commuhicafion strategies
for addressing FAQ concerns. To obtain
a copy of the Guids, calf 1AQ INFO at
200-438-4318 or visit EPA's Web site at
www.epa.goviiaqischools,

PROACTIVE COMMUNICATION

Sehools and school districts can reap many
benefits from teking a proactive approach
o addressing [AQ issues. The posilive
public relafions that can sesalt from this
approach can lead la a better
undersanding of 1AQ by school occupants
and the community, Communicating
effectively—both internally and
externally—is a key elemend.

Build rapport with the tocal media now.
An informed media fhat is aware of your
&fforts to prevent 14Q problerns and that
anderstands the basict of IAQ in scheals
can be an asset instead of a kiability during
an JAQ crisis-

Communicating the goals of the 1AQ
Management Plan lo those within the
school--teachers, custodians,
administrators, support staff, the school
purse, students—is key, The following
steps can help devlop good
communication between you and the
school oecupants:

1. Provide accurate informatian sbaoul
factors that are affecting JAQ.

2. Clarify the respensibilities and
activities of the TAQ Coordinatorn

3. Clarify the responsibilities and
activisies of each ocenpant.

4. Notify occupants and parents of
planned activities that may affect 1A

B. Employ good listening skills.

The checklists, forras, and infarmation
contained In thig guide will assisl you in
accomplishing the first three objectives.
Ta addition, vefer to the list of communi~
calion principles an the nexs page.

The necessary Jovel of comimunicafion 15
often dependent on the severity ofthe 1A%
complaint, [f the complalat can be
resolyed quickly (e.5., an anncying brut
harmless ador from sn easily identificd
source) and involves & smalk number of
yeople, comminication can bs handled in
a strnightforward rmanner without rigking
confasion and bad feeling amongschocl
oceupants. Communigation hacomad a
prere criflcal issue when thece are delays
in identifying and resolving the eatlem
and when serious health concernyare
involved.

The fourth objective deals with informing
oceapants and parents hefore the start of
significant planned activities thet producs
adars of conteminants. If eccupmis and
parents are uninformed, they may become
concerned about unknown air
contaminants, such as strange odors or
excessive levels of dust, and registor a0
JAG complaint. Bramples of planned
scfivities include pesi contrel, painting,
ronfing, and {nstallation of new flooring.
Notification of planned activities can also
prevent problems from arising With
studenls and staff with special needs, For
example, an asthmatic sradent may wish lv
svoid cerfain areas within # schoal, or use
altcrmative classrooms, ducing times whent
a mujor renovation project will prochice
higher levels of dust. A sample
notification fettcr is provided inthe modcl
peinting policy in Appendix Bi
“Deyeloping fndoor Air Policies,” in the
[AQ Coordinator’s Gaide: A Guide to
Implementing an 1A Program.




'Ihe Fifth objective involves uifective
listening. School pocupants can often
provide information that helps prevent
problems, and being “heard” may help
defuse negative resclions by occupants if
indoot air problema develop.

RESPONSIVE COMMUNICATION

When sn 1AQ problem ocours, you cai b
assured that the school ormnonity will
jearn about it quickly, Without open
communication, any TAQ problern can
becomz complicated by snxiety,
frustration, and distrust, These
complicationg can increase both the time
and maney needed to resolve the problem.

Immediaic communication i viral, zod is
casiestif o few strategic steps ate taken
befare an TAQ problent arises. First,
ensure that a spokespersan i ready by
having a workieg understanding of the
commurication guidance found in this
section, and s backgrouad smowledge of
1AQ 25 outlined in Gections 1 and 2. This
persan should also have complete suCESS
ro information as the jovestipation
progresees. Because of these
qoalificstions, the JAQ Coordinator may
e & good choice for spokesperson.
Second, esteblish a plan for how you will
communicate tc the school cormnanity.
‘The yohool comemunity inchudes all
ogeupanis vf the gchool, parents, the
schood district administration 4nd schoal
board, the local uaion, and the [acal news
media.

Paying atiention @ communication when
solving 3 problem helps to ensurs the
suppart and coo peration of schonl
gecupants as the problem is investigated
and resnlved, There are tanie, yet
important, messages o convey:

+ Sohool administratos are committed to
providing a healthy and safe school.

« Good 1AQ s an cssential componsnt of
u heatthy indoor environment.

- 1AQ complaints ars taken seriously.

When a pioblem arises, communication
should begia immediately. You should not
wait until an investigation 1s nearly
completed o until final duta are available
pefore providing some pasic elements of
informalion. Communications, whether in

conversations of tn writing, should inslude
the following elements ina factuat and
conclse manner:

. The general nature ofihe problem,
the types of complaints that have beest
received, and the locations that are
affected;

. The administration’s pelicy in regard to
providing 3 neatthy and safe
envirunment

+ What has been done (0 address the
problems o camplaints, including the
types of information that ave being
gathered;

+ What is cursently heing done, including
Tactors that have been evaluated and
found niot to be causing of contribuling
10 the problem;

How Ihe school community can help;

Atterapts that sre being made to
improve 1AQ;

. Work that remains to be done and the
expected schedule for its complction;

+ The name and telehhone number of the
1AQ Coorditator, who can be sontacted
for further information or to register
complaints; and

. When the school will provide the next
updats.

Productive relations witl be enhanced if
the school pommunity is given basic
propress veports during the process of
dingnosing and solving problems. Itis
advisable to explain the nature of
investigative activities, so that rutnocs ané
suspicions can bt countered with factual
iaformation. MNo¥ces pr memotanda can
be posted In goneral use 8reRs and
delivered disectly to parents, the school
board, the local union, and other integested
constitustuls of the school comonunity.
Newslettar articles, e school Web site, or
other establishad commumication ¢hannels
can also be used to kezp the gchool
contmunity up-to-dats.

Foblems can atise from saying gilher too
Hedle or ton much. Fremature telease of
information when data-geihering i st
incomplets can SaUSE canfision,
frustration, and future mistrast. Similar
problerms can tosult from meortect



representation of fisk—-improperty
assuming the worst case or the best.
However, i tven simple progress reports
are not given, people will think that sithar
ngthing is being done or that something
terrible is happeaing,

Even after the problem is correctly
diagnosed and & proper mitigation strategy
is in place, it may take days or wesks for
confsminants to dissipate and symptoms
to dizappear If building occupants ae
informed that their symptoms may persist

far some lime after salving the problem,
the inability to bring instant relief 5 leas
Tikely to be seen as a failure.

Remembe to communicate 85 the final
step in problem-solvin g—although you
may know that the problem has beth
resoived, the school community m&y not
know, so be sure 10 provide a sumnary
status repart, The graphio below
summarizes (ke main steps for responsive
comunications.

!

REFORE PROBLEM { DURING PROBLEM

COMMUNICATION PRINCIPLES

« Be honett, frank, and open, Once trust
and credibility are last, they are almeost
impossibie to regain. T you don't know
an anEwer ot ars unceiain, say 86,
Admit mistakes. Get back to people
with angwers. Discuss dals
uncertainties, sirengths, and
weaknesses.

« Respect your qudience. Ksep
explanations simple, avoiding technical
language and jargon as prach as
possible, Use concrete imaget that
communicate on a pessonal level.
People in the comwmunity aré often
mote concerned nbout such issues as
credibility, corapetence, {aimess, and
compassion than about stafistics and

I
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details. However, provide sufficient
information to audicnces that ae
capable of underatanding more
technical explanations.

+ Employ yonr best listening skills. Take
lime to find out what peopie ae
thinking, rather than assiming thet you
already know.

v Taifor comumunicatlon strolegiesto
your andience, Use mais meda for
providing, inforsation, and
interpersonal techniques for changing
attimdes,



Involve school employees. An informed
staft is likely to be a supportive staff,

Tuvolve parens. infocn parents about
what is being done snd why, as well us
what will happen if problems ate
detected.

Invoive the sckeol heard, Encoursge
board members i observe the process
{e.g., teking a walk-through of the
schioot with the 1AQ Coordinator).

Involve businesses that provide
sarvices to the school (8.8,
axteeminators, bus flest adminisirators/
pperatats) and businesses located
around the schoal, which may also
nepafively impuct I1AQ-

Emphasize action. Always try to
include a discussion of actiong that are
waderway ot thal can be taken.

Encourage feedback. Accentuate the
positive and fearn frote your mistakes.

Strive for an informed public. The
public should be involved, intarested,
reasonable, thoughtful, solution-
orientes, and collaborative.

Ba prepared for questions. Provide
background matetial an complex
issues. Avoid public conflicls of
disagreements AmMong credible
SoUrces.

- Be rasponsive. Acknowledge the
emnations that prople express and
respond in words and actions. When in
doubt, tean toward sharing maore
inkormiation, not less, of peoplc may
think you src hiding something,

Combat rumors With facts. For
cxampls, setupd chalkboard in the
teachers’ lounge ot in gnother penem!
use area for recording what is heard.
Record rumors a3 fhey arise and add
responses. Then pass ot copies to the
staff.

Do naf aver promise, Promise only
what you can do and follow theough
with each promise.

Work with the media. Be accessible to
repartets and respect deadlines. Try 10

establish long-torm relationships of
rrust with spesific editors and reporiess.
Remernber that the media are
frequently more intorasted in politics
than in actence, mote interested in
simplicity than gomplexity, and more
interested in danger thaa safely.



Section 4 - Resolving |AQ Problems

exolving [AQ probiems involves
diagnesing the cause, applying practical
actions that cithet resuce eraissions from
poliutant sources, remave pollutanis
from the air (e.g., inercasing ventilation
or air cleaning), or both. Problems
related to sources can stom from
improper mafcrial selection or
application, atlowing gonditions that can
increase biological contamination and
dust sceumulation, or source location.
Yentilation problems stem from
improper design, instatlation, operation,
or maintenance of the ventilation
systen.

‘I kis Guide provides information on most
1AQ problems found in sehools, and does
nat raquire that pollutant measurements be
performed and anatyzed. It is important to
take reported [AQ problems seriously and
respond quickly:

+ [AQ problems can be a serious hezlth
threat and can cavss acute discomfort
(irritation) or asthma atacks.

. Addressing an [AQ problem pramptly is
good pofiicy. Parents ats semsitive to
unnecessary delays in resolviog
problems thet affect theiz children, Staff
haye enough burdens without
experiencing frustratiop over urieesolved
problems, and unaddressed problemis
invariably isad to greates cornplaints.

» Disgrosing & problem is often easicy
immediately afler the complaini(s) has
been received. The source of the
problem mey be intermittent and the
sympioms may come and go. Alsg, the
complainant’s memory of events is best
immediately after the problem ccours,

In some cases, people may believe that
they are being adversely affected by the
indoor air, but the basis for their
perception may be some othcr form of
stressor not dicectly related to JAQ.
Scetion 6: “Sotving TAQ problems,’
discusses some of these siressors such a8
glars, noise, and stress.

1S YHIS AN EMERGENCY?

The First decision (hat must be mads i
dealing with an 1AQ problem is whether
{he problem requires an smergency
response, as shown in the diagram balow.
Sorme TAQ inciderus require immediate
response—for example, high earbon
monoxide levels or certain toxic
chemical spills will require cvacuation
of 8l affected areas in the school and
biological contaminan(s such &s
Legionella may require 8 similar
response. In recent years, targe
sutbreaks of influenza have cawsed
enfire schools and districts fo cLase
operation temporarily. Some schools
and disteicts may already have
established policies on what comlitules
a life and safety emergency. Lond snd
stale hoalth departments can also be
helpfil in defining life- and zafely-
theeatening emergencies.

If this 15 an emergency Sitwation, in
addition to immediale action to protect life
and health, it is vital that the schoot
wiministration, parents of students, and
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For most 1AQ issues,
schools can pull
together a team of
in-house staff to
sclve and prevent
prablems.

appropriate authorities be notified of

the sitaalion in 4 carefully coordinated
manncr. You must also be preared Lo
deal quickly and properly with questions
from local media. Review the guidance in
Sectian 3: “Effective Communication,”
and in EPAS /40 7/3 Communications
Guide {EPA 402-K-02-008) to assist in
managing tae issass of notiflcation sod
commusication, The Guide is available
from NECEP (300-490-9158) and EPAS
Web site.

WHO WILL SOLVE THE
PROBLEM?

For most TAQ issues, schools can pull
togethet a feam of in-house staff with an
apprapriate range of kills 1o resolve and
prevent problews. The 140 Backgrounder
and checklists provide information on
typical [AQ problems found in schools.
On the other hand, unique or cornplex
1AQ problsms may best be handied by
professionals who kive specialized
knowledge, experlence, and equipment,
Knowledge of your safis capabilities will
help you degide whether to use in-house
personne] or hite outside professionals to
respond to & spevific 1AQ problem.

Regardless of whether it is in-house stalf
or qutsids assistance that diagnascs and
resolves the problem, the IAQ
Coordinator remains responsible for
managing the problem-solving procsss
snd for commupicating with sl
sppropriate parties during the process. if
an 1AQ Conrdindtor has not heen
uppoisted aircady, please refer to Sectlon
A1 "B gla and Functions of the 1AQ
Coordinater,” it the JAQ Cpordingror’s -
Guide,



Section 5 - Diagnosing 1AQ Problems

Eihe goal of dixgnosing an IAQ probiem
{5 10 identify the canse of the problem and
implement an appropriate golution, Often,
more than one problem cum exisl,
tequiring mere thap one solution. For (his
reason, EPA created the Problem Sobving
Chacklist (Appendiz A: “TAG
Coordinator’s Forms” in the 240
Coordiator’s Guide) and tbe 14Q
Probiem Selving Wheel (a separate tab of
this Kit). For best results, i1z slso
important to have good background
knowledge of the basics of TAQ as
cuttined in Sections 1 amd Z.

Tha JAQ diagnostic process begins when®
complaint i3 registered oF an 1AQ problem
is discovered, Many prablems can be
sirnple to diagnose, requiring a basic
kpowledge of TAQ and some sammaon
sense. If the cause (or cauges) of the TAQ
probiem has aiready been identificd,
proceed to the solution phase putlined in
Section 6 “Solving 140 peobiems.”’

Not all pecupant complaints avont 1AQ
are cansed by poor indoor air. Other
factors such as noise, fighting, and job-,
famnily-, or peer-related stress can—
individually and in combination—
contribute to & perception that IAQ is

paor.

HOW TO DIAGNOSE PROBLEMS

The Problem Solving Checkfist and the
JAQ Problem Solving Whee! sig your
primary tools for finding solulions to
problems. They will help simplify the
process and lead the jmvestigation in the
right dircction.

Srare with the Problem Solving Checkiist
and encourage school staff to answer
questions or perform activities posed by
the checklist and the whesl. Pollutant
sonrees and the ventilation system may
act ins combination to create 3D 1AQ
problem. Resolve s many probiems 83
possitle and note sny problems that you
intend to [ix later.

Once you identiy the likely causs of the
JAQ problem, or the solution i readily
apparent, refer to Section 6: “Solving
IAQ Probloms;” for potential courses of
action.

SPATIAL AND TIMING PATTERNS

As o fisst slep, use the spat al patiem
{locations) of complaints to detine lhe
complaint area. Focus on 4roas in the
schoot where symploms o discomforl
have bes seported. The comptaint sred
may need 1o be revised a8 the invesligation
progresess. Potlutant pathways cancause
complaints in pstts of the school thet are
lacated far away from the source of the
problems. Jee the “Spatial Patistni of
Complaints” table on the next page

Ater defining » location (or group of
lacations), Yook for pattems in the fning
of complaints. The timing of sympoms
and complainis can indicate poteniat
causes and provide directions for further
investigalion, Roview (e data foreyelic
pattemns of symptoms (8.8 worst during
periods of minimuin ventilation of when
specific spurces are most active) that
may be related to the HVAC system of
to other activitles affceting 1AQ in ot
pear ke school. See the “fiming Faterns
of Complaints” table on the Rex! FAES.




SPATIAL PATYERNS OF COMPLAINTS

SUGGESTIONS

Widespread, no apparent spatial pattetn

+ Check ventilation and tempsrataré eontrol for entire building.

« Check gutdner air quality.

+ Raview seurces that are spread throughout (he building (e.g., cleaning
matarials pr miccobiologieal geowth inside the veutllation system}.

o Cheek for distribution of 2 spure 10 multipls tocations through the
ventilation system,

Lacalized (2.g., affecting individual
YOS, ZORES, ar air handling systems}

. Consider explanatians ather fhau ait contaminants.

+ Cheek ventilation and teraperature control within the complaint area.

« Check ontdeor air quatity.

+ Review polfutent 500rCes affecting the complaint acea.

+ Cheek locul HVAC systemt components thik may Y acling ag SOMICEs

or distributars of potintasts.

1ndividual(s)

TIVING PATTERNS OF GOMPLAINTS

» Check far drafis, radiant beut (goin or losa), and other loralized

temperaturc conirol of ventilalion problems near the afeeted
individual{s}. .

+ Consider that common background souress may affect only
susceptible individuals.

. Consider the possibility that individual complainis may bave differsat
calises that are nat pecessatilyrelated to the buildiag (particularly if
the symptoms differ among the individuals).

SUGGESTIONS

Symptoms hegin and/or ave worst ut the
stagt of the occupied period

. Review HVAC operating sycles, Pollutsnts from building materials;
o from Ihe HVAC system {tseif, may build up duning unisseupisd
pesiods.

Symptams worsen over courss of
ocoupied period

. Consider that ventilation mey B0t bo adequete to handie rautine
activities or squipment operation within the huilding, or that tem-
peratre is nol properly conicolied.

Tneecmittent symptoms

. Consider spills, ethet untepeated svenis a5 SOUYDES.

Single event of symploms

« Look for daily weekly, ot seasgnal gycles o1 weathee related pansrns,
and check linkage to other cvenls 10 and around the sehool.

Symploms disappeat when the individual{s]
leaves the school, either {mmediately, over-
night, ot (in some cases) after extended
pericds away fram the building

. Considec thal the problem ey be building-associated, though not
necessanily dug to air quality. Giher stressors (.5, lighting, naiss) may
be fnvolved.

$ymptoms sever disappess, even after
extended absenee from school =24
vacaiions)

[T

v Congider that the probiem may not be building-related.



Section 6 — Solving IAQ Problems

purpose of this scttion i3 to provide
an understandiag of basic principies in
solving JAQ problems. This puidance tan
be helpful in selecting a mitigation
strategy and in evaluating the practicality
and effectiveness of proposels from
outside professionals or in-house staff,

DEVELOPING SOLUTIONS

The selection of a solution is based on the
data gathered during dizgnostics (Section
5; “Diagnosing [AQ Problems™). The
diagnostics may have determined that the
problem was cithera real or a prrceived
TAQ problem, or a combination of
multiple problems. For tach problem that
i identified, develop a solution using the
busic control strategies described below.

These are 5i% basic control meihods that
can lower concentrations of indoor air
poliutants. Often, only a slight shiftin
ermphasis or action using these contiol
methods is nesded to control IAQ mors
effectively, Specifiz npplications of these
basic control strategias can be found in
ench team member’s checklist,

1, Source Mianagement - Managing
poliutant sources, the most effective
conttol stratepy, includey:

. Source removal - Elimiating or not
allowing polintant sources to entey the
schoal. Exampics inchude nat allowing
tuses ta idle, especially not ety
outdloor air intakes, ot placing parbage
in rooms with HVAC equipment, and
replacing motdy matezials.

+ Source reduction - Improving
lechnology and/or materials to reduce
emissions. Bxamples include replacing
2.stroka lawn and garden equipment
with lower emitting options {C.8.
mapuel or electrically powered o7 4-
siroke); switching to fow emissions
puriable pasoline containers; and
implementing technology upgrades to
reduce emissions from schaal buses.

« Source substitation — Replaciag
pollutant sources, Examples include
selecting lgss- oc non-toxic art matecials
or interior paints.

+ Spurce cncapsutation — Placing s
barriet sround the soutce 5o that &
releases fower poliutants into the indoar
air. Examples include covering pressed
woud cabinetry with sraled or
taminated surfaces or uging plastic
sheeting when yenovating to contain

contaminants.
% Local Exhaust- Removing (exhausting i Penulﬁe are
fume hoods and local exhaust fans © the provided with
aulgide) point sources of indoor polintants information, they
ticfore they disperse. Examples ingiude
exhaust systems for restrooms and can a¢t to reduco
kitcheys, science labs, storage reoms, poilutant
printing and duplicating roems, and exXposure.

vocationatfindustrial aceas (suchas
welding booths and firing filus).

3. Ventifation - Lowering poliutant
concentrations by difuting polluted
{indoog) it with cleancr (outdoo}ar.
Local building cndes likely speeify the
quanlity (and sometimes quality) of
outdoor air that must be conti nuensly
supplicd in your school. (If not, se
Section 3 of this Guide for ASHRAE
recommendations.) Temporarity increaging
ventilation as well a3 property using the
exhaust system while pasnting o1 wplying
pesticides, for example, can be ueeful in
dilating the soncentration of naxious
fumes in the air.

4. Exposure Control - Adjusting fhe Ume
and location of pollutant £Xpasurs
Location couirol invelves movingihe
pollutant source AWEY from QeCUpints or
aven relocating sugceplible OCCUMIMS.

« Time of as¢ — Avoid use of polutant
sources when the schaal is actupied.
For example, steip and wax flors (with
the ventilation system functioiing) on
Friday after school is dismissed. This
alipws Le floor praducts te off-gas over
the weekend, veducing the level of



pollutants in the air when the school i
reoceupied un Monday. Another
example s to maw around the buildicg
and nieax play ficlds only before or after
wchool houzs,

+ Asmoant of uge - Use air-poliuting
sources as little a5 possible to minimize
contamination of the indoor aix

' Location of use — Move poliuting
sources 8 far away as possibie from
oceupants of telacating susceptible
occupants,

5, Alr Cleaning— Filtering partleles and
gaseous contaminangs & air passes
through ventilation cquipment. This type
of system shonld be cngineered on 2 case-
by-case basis.

&, Education — Teaching and taining,
school accupants about LAQ issuds.
Peogle in the school can reduce their
exposute te many pallutants by
wilerstanding basic information about
their environinent and knowing kow to
prevent, remove, of contral pollutants.

Some solutions, such as mujor ventilation
changes, may net be practicat to
implement due 1o lack of resources ot the
geed for long perinds of non-occupandy o
encure the safety of the smdents and staff.
Jse tomporary meagures 10 ensuce good
1AQ in the meantime. Olher solutions,
such as anfi-igling programs, offer low-
cost options that caa be easily and quickly
implemented.

30LUTIONS FOR OTHER
COMPLAINTS

Specific lighting deficiencies or localized
sources of noise or vibration may be
casily identified, Remedial action may be
fairly straightforward, such as having
yore oF fewer lights, maling adjustments
for glare, and relocating, replacing, ot
acoustically insulating a noise of vibration
SOUSCE,

Tn sther cases, where problems may pe
move subtle or solutions more complex,
such a3 psychogenic ilnesses {ariginating
in the mind), enlist the sarvices ofa
qualified professional.

Remediat actions for lighting and noise
problems can range from modifications of
equipment or furmishings to renovatian of
the building. Reduting stress for schaol
staff may involve new management
praciicss, job redesign, or resglution of
anderlying labor-management problems.

EVALUATING SOLUTIONS

Te help ensure & successful solution,
evaluate mitigation efforts & the planning
stage by considering the following criteria:

& Permanence;

. Dumbility;.

+ QOperaling principlé;

+ Instatfation end operating cost;
« Condro) capacity;

« Ability to mstitutionalize the solution;
and

+ Conformity with codes.

Permanence, Mitigation efforts that create
permaneni solutions o indoor air
qroblems sre cleaddy superior to ihose that
provide temporary solutions, unless the
problems are also temporary. QOpening
windows of runging ait handiers on full
outdoar giv ey be suitable mitigation
strategies for a temporary problem, sech
15 off-gassing of volatile compounds
from new furnishings, but they ars fot
scoeptable permanent solutions because
of increased casts for energy and
maintenance. A, permanent sotution to
microbinlogical contamination invnlves
cleaning and disinfection as well as
moisture control 1o prevent regrowth.

Durability, 1AQ solutions that are durable
att more attractive than approaches that
requise frequent meintepance of
specialized skills, New items of equipment
should be quiet, envrgy-efficient, and
durable.

Operating Principle. The operating
principle of the 1AQ solution needs o
make sense and be suited to the problem.
1 a spesific point source of sontaminants
is Identified, treatment at the source by
rernoval, sealing, or local exhaust is 2



more appropriate correstion strategy than
diluting Ihe contaminant with increased
ventitation. If the TAQ problem is caused
by cutdcor air contalaing contaminants,
then incceasing the outdoor air supply will
only worscn the situation, unless the
supply of outdoor air is cloaned.

installation and Operating Costs. The
approach with the lowest initial cost
may nol b the least expensive over the
long ron. Long-term economic
considerations inglude energy costs for
equipment operation, incrensed stafl
tirna for mainfonance, differential cosk
of aliernative matcrinis and supplics,
and higher hourly rates. Song
consideration should be given to
purchusing ENERGY STAR quatified
products.

Control Capatity. Tt ia important to select a
solution that £its the size and scope of the
problem. I odors from a special use a6d
such as & kitchen entering nearby
classrooms, increasing the ventilation rate
in the classzooms may not bs successful. If
mechanical equipment is needed to cocrect
the 1AQ problem, it must be powerfnl
enough to accomplish the tagk. For
example, 3 looal xhaust system should be
strong enough and close enough to the
source so that none of the confaminant
moves inta other portions of the building.

Abiltty to Institutionalize the Salution.

A solution will be most successful ifitis
integrated into normat building operations.
To engire suceess, solutions shouid not
require esotic equipment, unfarsitiar
concepls, or delicately maintained
systems. Tf maintenance, Bausekesping
procedures, o supplies must chiange as
part of the solution, it tnay be necessary W
provide additional training, new inspection
checklists, or modified purchasiag
gnidelincs, Operating and maintenance
schedules Tor heating, cooling, and
ventilation cyuipment may ulso need
modification.

Conformity with Codes, Any modification
to building components OF mzchanical
systems should be designed and installed
in conformance with applicable fire,
clectrieal, and ather building cades,

EVALUATING THE EFFECTIVENESS
OF YOUR SOLUTION

Twa iinds of indicators can be used L
evaluate the success of correcting an
indaat sir problem:

+ Reduced complaints.

« Measurement of the properties of the
indoor air.

Althouph reduction of elenination of
complaints uppears to be aclear
indication of succeys, it may nol
necessarily be the cass. Occupants who
{ee] their tonceris ate being heard mav
lemporaily stop reporting discomiort oF
health symptoms, even iF the actas) cause
of their complaints has notbeen
corrected. On the other hand, lingeing
gomplaints may continve after sucsesstul
mitigation if peoplc are upset overthe
handling of ihe problem. A strialler
nurnber of ongaing complaintd mey
indicate that multiple IAQ problems exist
and have not been vesolved.

Measurements of afrflows, ventHation
rates, and gir distribution patierm oad be
used 16 asseas the results of contol
offorts. Airflow measurcrnents taken
during the building investigationtan
{dentify arcas with poor ventilation; Iater
they can be used to evaluate attempts to
improve the ventilation rale, distibution,
ot direction of flow. Studying air
distribution patterns will show whether a
mitigation strategy hay successfully
preveated the teansportation of 2 pollutant
1y airflow. While in somG GaBes
measusing potiutant Jevels can help
determing whether TAQ has improved, in
matry cases thi may e difficult andfor
cost prohibitive. Concentratians of indoor
air poliutants typitally vary grealy over
time, and the specifie gontaminmt
measured may not e cavsing the
problem. Measuring a specific poliutant
by » professional is appropriateif the
peoblom can be limsted to that poliutant.
For further information on 140
megsurements, sce Appendix 3: “Basic
Measurement Bquipment.”

A solution will he
most successiul if it
is integratad into
normal buitding
operations.



Ongeing complaints
may indicate that
muitiple 1AQ
problerns have not

been resolved.

PERSISTENT PROBLEME

Somutirnes cvor the best-planned
investigations and mitigation actions will
rot resolve the problerm. Yo iy have
carefully investigated the prablem,
identified ane or more causes, and
implemented a control aystem.
Monetheless, your efforts may not have
toticeably veduced the conce ntrstion of
the coplaminant ot tmproved ventilation
wates ot efficiency. Worse, the problem
may continus 10 persist,

1f your effarts W coptol @ problem aze
unsuccessfut, sonsider geeking autside
gssisrance. The problem could b faidy
complex, oceus only intermittently, oF
extend beyond waditional fields of
nowledge. JLis possible that poor 1AQs
nat the acrual cause of the complaints.
Bringing in 2 REW perspective at this poimt
can be very effective: Appendit A
“Hiripg Professional Asolistance” pravides
guidance on hiring professianal 1AQ
agsistance.



Hiring Professional Assistance

ome indaor air quatity (1AQ} probiems
are simple to resolve when schonl
personnel understand the buitding
iervestigation process. Many potential
problems will be prevented i staff and
students do fheir pari o matnkain good
IAQ. However, a time may Come when
outgide gssistance is peeded. For euanaple,
pmfcssiunal help might be necessary or
dusitable in the Tollowing situations:

v ifyou suspect that you fiaye a serions
puiiding-related illncss potentistly
finked to biological contamination in
your buiiding, istakes or delays could
have serious consequences (3uch 83
heaith hazards, liability expusdst,
repuiatory sanctions). Contact your
Joval of stete Health Department.

« Testing for a public health hazard {such
ag gsbestos, lead, or radon) Yas
identified a problem that roquires 4
prompt LEEPONSS.

¢« The school achiinistration believes that
an indepandent investigation would be
petier received of more effactively
documented than an in-house
investigation.

. Tavestigation and mitigation ciforts by
school staff have nGt relieved an TAQ
prablem.

+ Prelicninary findings by staff supgest
the need for measurements that require
gpecialized equipment and skills that
are not available in-houss.

HIRING PROFESSIONAL HELP

As you prepare to hize professional
services for a buildiug tnvestigation, be
aware that 1AQ is a developing areé of
knowledge. Most individuals workmg in
TAQ received their primary training in
other disciplines. Tt is impoctant to define
the scope of work clearly and discnss oy
potential consuliant’s proposed approach
1o the investigation, including pians for
coordinating efforls among team
members. The school’s representatives

st exercise vigilance in ouarsesing

dagnostic sctivities and corrective action.
Parformance specifications can helpta
ensure the desired resuits. Sample
performance specification languags s
provided 2t the end of this appendixin
italicized font.

Qther than for lead and ashestes
yemediztion, there are #a Federal
segulations covering professional peavices
iw the general field of indour air quality,
slthough some disciplines (.., ENYINRETS
indusirial hygienists) whose practifiones
work with IAQ problems have Hosssing
and certification requizements. Individuals
and groups that offer services in this
evolving field should be questioned
closely about their reiated experieate and
theic proposed spproach 1o your problent.
In addition, request ang contact
refer¢nces.

L.ocsl, state, or Federal government
agenoies (8.8 edncation, health, or T
poliution agenicies) may be able to pravide
expert assistance ot direction in solving
1AQ problers, If available goveminent
agencies do not puve personncl wilh: the
appropriaie skills 10 assist in solving your
1AQ problem, they may be able to diresl
you to firms in your ared with experiencs
in 1A work. You maY also be able to
locate potential consuitants by looking in
the ysliow pages (e.g., under “Engineers,
“Epyironmentsl Services,” v abomtoriss ~
Testing,' ar “pdusteial Hygienists”), or by
asiing other schools for refermis Often, 2
multi-disciplinery tese of professionals is
needed to tnvestigate and resolve an 140
problem. The skills of heating, veniilation,
and ait-conditioning {HVAQC) enginesrt
and ndustrial hygienists 8re ypically
useful for this type of investigation, Input
from other disciplines such as chomistry,
grchitecturs, microbiclegy, of medicine
may alao be jrnportant.

If problems other than IAQ art involved,
experts in lighting acoustic Sesign,
sterior desigm, gsychology, o olher ficlds
maay be felpful in resolving ocenpant
complaints about 1he indoort suvironment.




EVALUATING POTENTIAL
CONSULTANTS

As with any hiring process, the beter you
know your own needs, the easler it wilkbe
to select individuals or firms to service
those needs. The more cleatly you can
define the project ztope, the more tikely
you af¢ to achieve the desired pesult
without paying for unnecessary services.
An investigation stratcgy Pased on
evaluating bujlding peformince can be
uzed to solve a problem without
necessarlly identifying a pacticular
chemival compound as he cause. The idea
of testing the gir to learn whether it is
ugafe” or “unsafe” is very appesling. Most
existing standards for airborme potlutants,
however, wexe developed for industrial
gethings where most occupants are usually
healthy adult men. Some state regulations
call far the involvement of a prafessional
enginser for any medifications o
additions to a school FIVAC system,
Whether or act this is lepally mandated
for your #chool, the grofessional
engineer’s knowledge of air handling,
conditloning, and sequencing strategies
will help to design ventilalion system
medifications without sreating other
problems. In many situalions, peopes
engiueering can SaVE SUSIEY while
improving LAQ- An example of this might
be the redesign of outside glr-handling
strategics to Lsprove the performance of
an economizer cyele.

The following guidelines may b helpful
i evaluating potential con suttants;

1. Competent professionats will ask
questions sboul your gituation o see
whether they can offer seryices that
will azsist you.

The causes and potential remedies for
JAQ problems vary preatly. A firm
neods at least a preliminary
understanding of the facts about what
is going on in youl buiiding io
evaluate if it can offer the
professional skills necessary 1o
address your concerns and ta make
effective use of ity personnel from the
oulsct.

. Conswliants should be sbie to desueibe

how they expect ta form and test
explanations for and solutlons to the
problem.

Discuss the proposed approach Lo the
huilding investigation. It may involve
moving suspected contaminant
sources of manipulating HVAC
controls to simulute conditions at the
time of cotagaints or 1o test posaible
corrective setions. Poorly desipned
stadics may lead to conclusiona that
are either "false negaiive” (i.., falsely
concluding that there is no problem)
ot “false positive” (i, falgely
concluding that a gpoeific condition
cansed the complaing).

Same conpsullants may produce an
inwentory of problecas in the bailding
without determining which, ifany, of
those problems caused the original
cotnplaint. I investigatncs discover
1AQ problems urrelated ta the
concern that protapted the evaluation,
those problens should be noted and
repocted. §t is important, howeve, that
the original somplaint is tesolved.

_ The decizion to take LAQ EASLITInENTS

shouild be approached with caution.
JAQ investigslars often find a lacge
riurnbiee of putential sources
contributing ow levels of various
contarinants o the ¥t These findings
fiequently raise Mot questions thaa
(hiey answer. Before starting to take
measurements, investigators peed a
clmar understanding ofhaw the results
will be used and interpreted. Without
this understanding, plasning
approptiate sampling locations and
times, instrumentation, and analysis
praceduses s mpossible. Non-routitg
measurements {such as relatively
expeasive sampling fot valatile organic
compocnds (VOCs)) shouid not be
condugcted without sike-specific
justification. Concentrations that
comply with industriat occupational
standards ase a0t necessarity proteciive
of childeen, ot other schipol cccupants.



4, Aqualified JAQ investipator should
have appropriate sxperience,
demonsirate a brosd understanding of
TAQ problemns and the canditions that
ogn lead to them (z.g, (he relationship
botereen JAQ and the building stmetue,
mechanical systems, sourses, and
framan activities}, and use a phased
diagnostic approgch.

Have the firm identify the personnel
who would be responsible for your
case, their speeilic experience, and
related qualifivations. Contract only
for the services of these indjviduals,
pe require apprava for substitulions,
When hiring an engineer, leok for
someont with the equipment and
expertise to perform & veniilation
systemn assessiment and with strong
field exparience. Some engincers
rarely work oulside the office.

5. Inthe proposal and the interview, 3
prospective consultant should presenl
a clear, detaited picture of the
proposed serv ites and worl products,
including the following information:

+ The basic goal(s), methodology,
and sequence of the investigation,
the information to bie obtained, and
the process of hypothesis
development and testing, inchading
criteria for decision-maling about
further data-gatheting.

+ Any slements of the work that will
require a time commitment from
school stafl, in¢luding infoonation
to be collscted by the school.

» The schedule, cost, and wark
product(s), such 432 weitten repoti,
specifications, and plans for
mitigation work; supervision of
mitigation work; and training
prapram far sthool staff,

+ Additional tasks (and costs) that
may be part of solving the TAD
problem but are outside the scope
of the contract, Examples incinde:
medical examinalion of
complainants, laboratory fees, and
contractor's fees for mitigation
work,

+ Communication hetween the 1AQ
professional and the client: How
often will the contractor dismuss the
progress of the work with e
school? Who will be notified of
test resulis and othet data? Wil
communications be {a wriling, by
lclephone, or face-lo- face? Wil the
consultant mest with students and/
or schoo! staff to collest
informetion? Will the consultant
meet with staff, parent
organizations, or others 10 discuss
findings, if equested lo do s0?

« Reforences from clicnls who have
Jeceived compatable services.

IAQ-RELATED VENTILATION
MODFICATIONS

The school’s representatives necd 1o
sememhber: Quersee the work and 14
questions Gat will help you ensurs the
work i properly performed. Speeialized
measurements of airfiow or pre- and post-
witigation coplaminant coneentrations
may be needed to know whether the
sorrective action is cffective.

Performance specilications can be used 25
gart of the contract package 1 esublith
critical gouts for system desizn and
operation, Performance specifications can
be used lo force conliactors 10
dermonsirate that they have met thiss
ponls. At the same time, performance
spetifications should avaid dicialing
specific design features such as dect sizes
and locations, thus teaving HYACsystem
designers fros to apply their profusione
expertise, You may be able 10 adapt
appropriate Gections of the following
sample performance specificatios for
your school.

performance Specifications

+ The control systam shall be medified
and the ventilation Spsten reptired and
adfusted as needed to provide auidoor
air venitlation during oceupied Aours.
The amount of outdeor oiF venlilation
shall meet ASHRAE Standurd §2-2 &
miniman recommendations o shall be
the maximaint possible with dhe cirrent
air-handiing equipment, bt inno cese
shull the mintmum ouldoor ait



venillativn rate be less than the
ventilatlon guideline in effect at the
time the school was constructed.

When designing the ventilation system
modifications, it is important io ensuré
thai: 1) increased outdoor alr intake
rates do not negatively impact
accupant comfort; 3) heating coils do
not jreeze. and 3} the cooling system
can handle the increased enthaipy
Inad. A load analysis shall be
performed to delerminé if the existing
heating (or cooling) plant has the
capacily o meet the loads imposed by
ke pastorved or increased venfilriion
rafas.

If the existing plant canno! meel this
lnad an if for someé other reason, [ i5
decided not to use the existing heating
system to conditlon outdoor air then a
heating {or cooling) plant shall be
dexigned for that putpose. The proposal
shall inelude a life-cycle cost analysiz
of energy conservation aplivns {e.g-
econontizer cooling, heal recovery
venrilation}.

Al screens in outdoor &F intakes shall
be inspected for praper mesh size.
Screens with mesh size smatler thar
172 inch are subject to clagging:
present, they shall be removed and
veplaced with larger-sized mesh (ol 50
large as to atlow birds ta anter).

pemonstrating System
Performance

+ The propeét operaliok of control
sequence and outdoor air damper
operation shall be verified by school
personnal or the sehool's agart after
ventilaiion sysiem modifications 4
repairs have been completed. This shall
include, but sot be Jimited to:
obgervation of damger pasition for
differing teflings af lovi fimit stats and
roans slals, measurement of air presure
af room stats and axidoor atv damper
aciualors, divect weasurement of air
flow through sutdoor air ininkes, and
divect measurement of air flonws af
axhaust grilles. The coniractor shall
provide o wrltteh reporl documeniing:
1) Test procedures used fo evaluate
veniilation sysiem performance; 2 tesi
tocations: 3) HVAC operating
conditions during testing; and 4)
findings.

1nstitutienalizing the Carrective
Action

+ After the ventifalion spsiem
modificalions are complsted, school
faciltty operutars shall be provided with
walning and two copies of @ manual
that documents the vantilation system
control strategy, operating parareelers,
and mafntanance requirements.



Basic Measurement Equipment

0 prevent or resolve indgor air quality
(1AQ) problems effectively and efficiently,
you must be able to take four basic
snensurements relating to the air within the
school. Your school or schoud distriel may
atready own some or all of the equipment
necessary fo make these measursments. Il
aot, buying or borrowing that equipment
is important to assess the 1AQ condilions
in your schoal accurately and ensure that
{hie ventilation equipment is working
properly (which can save the sehool
money in heating and ¢ooling bills), as
well 88 improve JAQ. Check with your
EPA regionat office shoul equipment
availability {see Appendix L
“Resourges,” for a complete list of EPA
regiong! ofTices).

Four measurements are important to the
activities in this Guide:

v Temperature,

+ Relative humidity.
» Air movemssl,

+ Airflow voleme.

In addition, s carbon dioxide (CO,)
manisor is useful for indicating when
ouldoor pir ventilation may be inadequate
(sce the Ventilation Checklist).

Sampling for pollutanta is oot
resommended, since results are difficult lo
interpret and can requice costly
measnrement squipment as well as
significant training and experience, The
activities described in this Guide ere Likely
to prevent or uncover problems more
effectively than potlutant sampiing. The
fout measurements fisted abova ass readily
available, do not require expensive
equipment or special training, and arc
straightforward to interpret.

I[f your school’s budget does not aflow the
purchsse of some or all of the equipment,
tty a cooperative approach:

+ Combine resources with other schools
in the digtrict er neighboring schoals.

+ Contsct schoo} orgenizations and local
government o inquire abowt
cooperative purchasing options.

+ Borrow cquipment from another schaok,
district, a state ot local goversunent, of
an EPA regional office.

Do not fet a lack of equipment provent you
frorn conduoting the recommended
activilies. Canduet as many activiies a3
pussible with the equipment you have
available. If you cannot oblain the recom-
mended equipment dus to lack afie-
sources, priovitize your equipttnt
purchases bs follows:

1. Temperature, relative hurnidity,and
chemical smcke devine for indiating
air movenent,

2. Airflow volume measuring devices; and

3. CO, monitor







Codes and Regulations

POLLUTANT-RELATED
REGULATIONS

The Federal government fias a long
history of regulating putdnor air qualily
and the concenbrations of aitborne
contaminants i imdustrial settings. Inan
induslrial environmend, gpecific chemicals
reicased by industris] processes can be
presenl in high concentrafions, Jt has been
possibie to study the health effects of
industrial exposures and cateblish
regulations o limit thase CXPOSUSEs.

Some states have extablished reguiations
reparding specific poliutanis in schoals,
such a5 testing for radon and lead, Yaricus
Statas bave also gstablished anti-idling
policies that establish maxtowm idling
limes for sehool buses and other vehicies.

Indoor sit quality (1AQ) in schools,
however, presents a difforont problen. A
large variely of chemicals used in
clastronmos, officts, grounds maintenanee,
and kitchen and cieaning apptications
exial al levels that ase almost always lower
than the concentrations found in indusiry.
The individusl and combined effects of
these chemicals are very difficutt i shudy,
and the people exposed may include
[ECENENE WOTEN, ¢hitdren, and others who
are. more susceptible to tenlth problems
thsan the aduit typically present in
regulated industrial settings.

There is still much to leam about the
effects of both acule (shert—term) and
chronic (long-term) exposure {0 low levels
of multiple indoor air contaminants. At
this time, there are few Fedoral
regulaticns for aichorne contaminants i
non-industrial setiings. The Occuputional
Safety and Health Administration (OSHA}
‘s the Federal agency responsibie for
workplace safely and health. In the past,
OSHA focused primarily on industrial
worksiies, but most recently has
broadened its efforts ta address other
worksite hazatds, In spring 1994, OSHA
introduced a proposed rule regarding [4Q
in nen-industrial eivironments, githough
the proposal was withdrawn in December

3001. Sehool eraployess may be ableto
ohtain advice (n the form of training and
information} from their statc OSHA office
on how to reduce theic exposure to
potential air contaminants. [n states
without OSHA organizations, the regional
OSHA contact may be able 1 provids
information or assistance {see Appendix
L: “Resourees™).

VENTILATION-RELATED
REGULATIONS

Venliiation is the other major influence e
TAQ that is subject to regulation, The
Federal government does not regulale
yentilation in on-industrial seHings.
However, muny stale and lacal
governments do tagulate venlitation
systern capacity through their building
codes. Building codes have been
developed to promnote good construgtion
practices and prevent healtte and safely
hazards. Professiona) assoctations, such a8
the American Society of Heating,
Refrigerating, and Air-Condltioning
Engineers {ASHRAE) and the Nationzt
Fire Protection Assacintion (NFPA},
develop recommendations for appropriate
building and equipment design and
{nstaliation {8 ASHRAE Standard 62-
2001, *Ventilation for Acceptable lndoor
Alr Quslity™). Thase recommendalions
acquire the force of Taw when adopted by
state or local reguiatory bodies. There is
generally 8 time lag betweca the aduption
of new standards by consensus
organizations such a5 ASHRAE and the
incorporation of those new standards #s
code requirsments. Contact yaue tocal
code enforcement official, you State’s
Tducation Depariment, or2 consulting
enpineer to learn about the code
requirsments that apply 1o your sthaol.

n general, building code requirsments sre
onky enforceable during constraciion and
renovation. When cade requitmments
change over fme (as code organizations
adapt to new information and




technologies), buildings ate usually not
required ko modify their structure oF
aperation to copform £ the new cades.
{ndeed, many huildings do not operate in
conformance with gurrent cades, of with
the codes they had to mest 3t the time of
construction. Fox exarnple, the outdoor aiv
flows that ASHRAE'S Standard 62
recommends for classroanis Were reduced
fram 30 cubis foot pex rainute [efm)f
person to 10 cim/pereon in the 19308, and
reduccd again to 5 cfnpersen in 1973 in
responsc tohigher hesting fuel coaty
resulting frore the oil gmbarga, Concers
about JAQ stimulated reconglderativn of
the standard, so that its mast recent
version, Standard §2-2001, calls fore
mminimum of 15 cimfpetson it classrooms.
Howevet, many schools that reduced
outdaor air flaw during the energy crisis
continut to operate &t ventilation rates of
5 cim/person ot 183s, This
anderventilation is contrary 0 earrent
enginesnng recommendations, bal, in
most jurtsdictions, it 1 ot against the
law.



Asthma

sthma has reached tpidemic
proportions in the United States,
affecting miltions of people of all ages
and races. Asthma is one of the leading
causes of school absentesism, aecounting
for more than 14 million missed schocl
days in 2001,

Asthmna can oceur &t any age but s

more commen in children than in adilts.
According to ibe Couicis for Disease
Control and Prevention (CDC), asthma is
the third-ranking cause of hospitalization
for children 15 years of age snd under.
Moreover, the asthma rate among children
ages 5 ta 14 rose 74 percent between 1930
and 1994, making asthma the most
common chronic childhood disease.

WHAT IS ASTHMAY

Asthma is a chronie disease typically
characterized by inflammation of the
airwoys. During an asthma episode, the
airwuys in the longs narow, making
breathing difficult. Symploms usually
include wheoting, shoriness of brcath,
tightness in the chest, and conghing.
Asilima attacks are often seprrated by
symptom-free petiads. The fioquency end
severity of asthma aitacks can be reduced
by following a comprehensive asthma
munagement plan that incorporates
raedical treatment and enviranmentzl
managestens of asthma. While scientists
do not fully understand the causes of
asthma, outdoor air pofution and
enviropmental contamitants commonly
found indoors are known to trigges asthma
attacks.

ASTHMA TRIGGERS

Becayse Americans spend up to 90 percent
of their lime indoors, cxposwe @ indoor
allergens and yrvitants may play &
significant role in triggering asthma
episodes. Some of the most common
environmental asthms triggers found
indoors include:

v Aniraal dander

« (ockroaches

» Mbpld

« Segondhand smoke
¢ Ihyst mites

v Dicsel exhavst

Other seinma triggers include resparatory
infections, pollens {trees, grasses, weeds),
outdoor sir poliution, food allergies,
exarcise, aml cold aiv exposure.

ANIMAL ALLERGENS

Any warm-blooded snimal—including
gerbils, bisds, cats, dogs, mice, and rats—
can cause elergie reactions or triggr
axthma stiacks. Proteins may act 8
allergens in the dander, urine, of siiva of
warm-blooded animals. The most comman
soarce of animal allergens in schocls s
pet in the classroom. 1 an animal s
present in the schao, direct exposure 10
the animal’s dandex and bodily fuids i8
possitle. It is important to reafize that,
even after cxtonsive elearing, pet siergen
levels moy stay in the indaor envimpment
for several months after the mimal is
ramoved.

Schools can minimize exposuss © animal
allergens by:

« Seating semsitive students sway from
pels or sonsidering removing gsis from
the ¢lagaroomm.

v Yacuwmning the classroem frequently
gnd thoroughly.

« Cleaning cages and the surrounding
sepn sepularly and positioning these
cages sway from ventilstion systems.

COCKROACHES _

Cockroaches and other pests, such a5 rats
and mice, often existin the schaol sefting.
Allergens from pests may be significant
asthma iriggers for students and staff in
schools. Cextain proteins that actas
allergens in the wasts products and saliva
of cockroaches can cause atferpis
reaclions or HigEer agthina attacks in sorne
individuals. Pest problems in schools may




be caused oF worsensd by a vadiety of
conditions such as plumbing leaks,
moisture problems, and impeoper food
fiandling and storage practices. ktis
imporsant to avoid axposure to these
allergens through the use of comemonsense
approaches and integrated pest
management (PM) practices fhreughout
the entite school.

Schools can minimize cockraach puposure

« Removing or covering faod or garbage
found 1 classrooms of kitchens.

+ Storing food in sirtight containets.

+ Cleaning sl food crumbs o8 spilled
fiquids immediately

. Fixing plumbing leaks and othet
maisture problems.

« Using poison baity, boie acid (for
cockroaches), and raps before
applying prsticidel sprays-

v JF pesticide spréys are gged, the sehool
ghouldk:

. Notify staff, studenis, and parsats
gefore spraying.

- Limit spraying to the infested area.

. Drly spray when raoms are
unoccupied.

Ventilate the arte well during and after
spraying-

MOLD AND MOISTURE

Molds can be found almost anywhere;
they can grow on virtually any substance
whet moisture is present. Molds produce
tisry spoxes for repr duction that teavel
through the aic continually. Whea mold
spores land ona darp spot indoors, they
may begin growing and digesting
whatever they ate growing o in grder o
survive. Molds can grow on waod, paper,
garpet, snd food. If excessive maoigtare oT
\watar accuronlates indouts, SX1ensve
motd growth may oceus, pacticutarly if the
moistare problem mains undiscovered
or ignored. Aliminsting all mold znd mold
gpores in the indoor environment is
{rpras ical—the way to control indaot
anld growthis o control moishize.

When motd growth occurs in buildings,
reports of taaish-rejsted symptoms from
come building DOCHPINES, particularly
inase with allergies o respimatory
problems, WAy Follow. Patential healih
effects and symptoms associated with

mold exposurss inclnds allesgic reactions,
asthma, snd other Teypiatory compluints.

gchools can i nignize mold snd moisture

chpasore byt

. Tixing plumbing teaks and other
yne/anted sources of watef,

. Ensuring fhat kilchen ateas and Jooker
yonms gzs welt ventitated. - -

Maintaining low indoot humidity,
ideally between 30 and 60 percent. The
huraidity fevel can be easured with 8
hygrometet, available at local hardware
stores.

. Cleaning mold off ward surfoees with
water and detergedt, then drying
completely.

+ Replacing absosbeat materials, tuch es
ceiling tiles aod carpet, if they ate
conteminated With mold.

SECGNDHAND SWOKE
Secondhand amoks ig the smoke rmrg the

tyuroing end al & cigarstie, Pipe, Of (83T
or the smake exhaled by a smoker.
Seconghand seoke exposurs crUses A
panber of serious health effects inyoues
children, such 23 coughing, wheezing,
bronchitis, pnenmonia, ¢3t infrctions,
reduced lung function, ane moce Severé
asthma attacks Secondhand smoks i3 20
irritant that may tigger an psthmta
episode, and incceasing evidence suppess
that secordband amoke mey cause asthma
i pre-school aged childten. EPA sstimates
that between 200,000 angd 1,000,600
children with asthma have exaxttbated
asthrna conditions cansed by SXposure 1o
segondhand smoke. Secondhand smoke
can also kead o tuildup of fiuid in the
middie zar—the most common reason for
aperations i children.



Mast sohools in the United States
prohibit smoking on schoul grounds.
Howsver, smoking often oeeurs in
school bathrooms, in founges, and near
school entrances. I smoking occurs
within the bullding, secondhand smoke
can fsavel through the ventilation
gystem to the entire schooi, Even when
peopie smoke outside, sevondhand
smoke may enter the school through the

ventilation system, windows, and doors.

Schools cun MINIGIZE Skpoture 10
secondhand smoke by implementing
and enforcing nonsmoking policies,
particularly indoors gnd near sehool
gntrances.

DUST MITES

Drst mites are loo small to be seen, but
they are found in homes, schiools, and
other buildings throughout the Unjted
States. Dust mites live n nmttresses,
plilows, carpets, fabric-covered
fumiture, bedcovers, clothes, sad
stuffod toys. Their primury foed source
is dead skin flakes. Dust mite ollergens

rnay cause an allergic reaction o Migger

an asthina episode, Tn addition, there is
evidence that dust mites may cause
asthma,

Schonls can minimize dust mite
exposius by

+ Vacquming carpet and fabrie.cavered
furpiture reguiarly, Use yacoums with

high-cHicieney filtars or central
vacuwns, if possivle.

. Removing dust from hard surfaces
with a damp cloth and sweep floots
frequenthy.

+ Purchasing washable stuffed toys,

washing thern often in kot wales, and

drying thern thoroughly.

Combining steps for reducing
environmental triggars with offier
proachive measures—relncating areas

where vehicles (&.g., buses snd delivery

trucky) idle avay from air mtakes,
ensunng sufficient yentilation in

classrooms and offices, gliminating the
use of air fresheners, choosing building

materizls with minimal formaldebyde
content, and purchasing env fronmentally
prefereble clraning products --can help
schools reduce studlent and staff exposure
to asthima triggers. .o

Por additional information on asfhme and
asthna triggers, refex 10 Appendix [ X
wiymical mdoor Air Pollutents” and
Appendix L “Resources”’



. Fxpasirs to,ouitdaar
can drigeer an asthmarg
-that schools ¢an take

.8 ‘Cigaider chah

| e,

Sl N

‘e, siz pollutieh.

mdtrer;

ple geticns




Typical Indoor Air Pollutants

he following fovr pages present
information about several indoor air
pollutants common to schools, in a format
that allows for easy comparison, The
pollutants presented include:

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

= Carhon dioxide (CO,}
v Carbon monoxide (CC)
+ Dust

« Environments! tobaceo smoke (ETS) or
secondhand smoke

+ Fine particulate matter (PM)
« Lead {Pb}
+ Nitrogen oxides (NG, NQ)
+ Pesticides

"+ Radon (Rn)

+ Other volatile organic compounds
(YOQs) {formaldehyde, solvents,
cleaning agenis)

Each poliutant is described or snalyzed
across five calegories:

« Desenption
« Sources

« Standards and guidelines for indocr air
quality

» Health sffects

+ Control measures



tndoor Ak Pollutant

Description

Sourees

Blological cantaminants

Commin Wologicsl consaininants include mold,
Just ites, et dander {akin flakes), drappings
and ody pacts from sockrosches, todents 4nd
ofer pest ar is2tis, viruses, snd bacuerin.
Many of these biokgisal contaminants ars smetl
enough o s ihated,

e —
Cathon dioxide {C0)

Coybon dineide {CO,) is 4 cqloriess, odoriasE
procuct of ceshon combustion.

Pategical camaninants s, o ¥ produced by,
living things. Riotogicsl comiaminams sre gften
found it srens it provide food amd ruishith
Damp of Wel aress such as tonling coils,
hurnidifiers, candeastis pro%, o urwented
paihrooms can be moldy, Dropeties, bedding,
garpet, and ollier ansts wheye dust callecis oAny
securnolete iclogicy! eonlainants.

T

fluteza menbetic progestesandall cumbustion
provesses of carban fazly, like thuss in 6255
bages, trucks, Eie., 7€ SOUILSS +L €Oy, Exhaitd
air is wanally the largest soutoe Lo n
cIassEoots.

Carbon monaxide (CO)

Carben tanokide (COY is 2 golofless, odnrisss
gog. 1t roults fom incompizic oxitlaticn of
enthon combustion pracessss.

Common sources of €O in shools are
imprapetly venkd fupiaces, malfunctioning ga
rangss, Of sAtAUs furnes hat hawe bsert drawn
tuack inta he building. Werm arpacrly adjusted
s afnésined combmiion devites (eg. bolless,
fmates, axa Thue dhat s Rnpropesty sized,
blocked, discaaected, oF {eeking, conlre
significant sources. Adt, truck, or bus exhsest
feoqm attached ungu,mathy roads, of idhing
yehiches in parking ereas can 1lsa be gousees.

st it made op of particles 36 the.mir Jat sewtie
on sutfces, Lége particles sattle quickty and
onn e alinrinsted o groally reduoed oy the
body's natufal delonse mechanisms, Smail
particles 3¢ are fikely lo be slibothe and we
capabic of passing through the bady defanses
aned entering he hangs-

Many sourcss G produes dust ipgloding: sadl,
fleecy sutfaces, palied, ieadt-tased paint, and
burning of wood, ot oreoat.

Environmental tohaceo smoke
{ETS}, or secandhand smoke

“Takareo STrake GRASIS of salid perticles, liquid
deapless, vapori, and gases regulting from wbacen
combustion, Over 4,000 spexilie chemicals heve
oo Mectifiedin VB porticulate and rsociuied

BRSAS.

Tabaccs pmdﬂclmmtu.stim



Standards or Culdelines

Haalth Eifects

Control Measures

There see cunently o Federal govemment
standards for biologicsls in sehool indaoe air
SRYITORTRENS.

Mald, dhest riten, pat dander, and pest droppings
arbody pang santrigger asthma, Biclogical
comamirants, ichading malds aad peflens can
causs allergio resclions for & significan! plrHon
of the population, Tubaculosis, meattes,
Staphylocorens infections, Laglenella and
influenza ae known 1g be tanimiid by afr.

b

Geareal good bouskeeping and malnoeace o
hesting 1d 8it candiioning tquipmentate vary
imponant. Adcquals wentilation and good air
distibation also elp, The key o meld comirot i
ravittues controk. [fmatd iva prokiem, pet rid of
cxtess waler o mbitha sud chean up-tire meld.
Maintining thse relative bumidity betinen 16
and 60 percent will help canlrol mold, dun
miles, and corkeoaches. Bnploy integrated pest
mamgsment (i)} to control inteetand anjmal
aikergens, Cooling 1ower el procgduces
st 10 Toducs fevels of Leglonelln sttt pther
prginismd.

ASHRAE Swanderd 622001 recomemends "G40
ppm zhave the outdoor coneenlestion ag che
wppet litait for oceupied classiooms {ugually
around 1,000 ppm).

CO, isan ppbyxiate At conconirations abave
L5 percent {1 5,000 ppm) some joa3 of msenta)
acuity has boen nated. {ite recommended
ASHRAE standard of 700 ppraabovethe
outdoor conosnbiation fs to prevent body ndor
(ovels (rom being offentive))

venkitation with snlfivient owtdoar aft coniols
€0 eyels, Reduce vehicle and lowe pad
gné-,n tquipment 1dling andior ueagy

The OSHA standsed ot workers is 20 maie fhan
50 ppm for § hour of sxposse, NIOSH
recommends ne mars than 3§ ppea for | howr,
The US. National Anient Alr Quakity Stendands
for CO are § ppm for § hours end 35 ppm for i
Tour, The Contures Produe Safery Commission
cocomineads [evels ot W excaad 15 pym for |
tgur or 25 ppm for § howrs.

G0 in wn esphyatinte. An acesrmistion of this gas
iy result in 8 varioty of symplms deriving
from: the campound's kifisity for 2nd
eorbinasion with hamoglabia, Rring
ctrhoiyhemogiobin (COHY) snd distupting
oxygon mansport Tikawes with the highest
oxyges neads—myocsrdium, brain, and
exersiting magcio—are the first affcoted.
Symiptotys may mimic smfluenaa ard fglude
fatigue, headache, dizdnest, nausel and
Jomiting, cogritive irpaicmrent, and tachy<ardia.
A bigh concentrations &0 exposire wan be
FAEAL-

Cambuition equipment must b matieained W
acsure that e aze o Hleckages snd shand

fiseh pribxures must be propeily 3djusted to psore
ohare complete oorsbucton. Yehientar wse should
e carcfully mansged adjscend to Buiidings and

irt voscational programy. Additional ventilation ean
o ustd 852 I0TOpOraTY Mrtasems when high levels
oF 0 are expetted [or shoriperiods af ime.

“Tha EPA Amblent Air Quality standad for
particles k58 than L3 miszons is S0 pgfot per
hour foe & snmual average and |50 pe/m’ for s
2. hour aveIBgs

Health affects vary deponding upost the
charanteristics af the dost and any sssociated
toxie malerials, Dusl pastitles may conmin fesd
pasticids residues, radon, o1 qther toxic
mkieeinls. Othar parkiclas may be fritantd of
caminvgens (8§, asbeston).

Keep dust 102 Enindmun srith good
Tnerkesping, Consider damg dustiog knd high-
sfficienny vazim clsandrs. Upgrade Nkws in
vertilstios gysteens Lo medlom efficicnce wheit
passible and change frequently Bxhaust
sombusfion applisncss to te outside and ¢lean
amd maintaiy flwes snd dhimneys. When
conslruction o emadeling is underway, special
precautions should be uced 1o Stpasad wotk
1reas from oevgiad igat,

Many office huildings aed areat of putiiic
assembly have banned smoking indoors ar
roquired specially desigraisd smolGng areas with
dedicaned venlilation sysiams bo available. The
“Pro-Childten Actof 1994 prowibits smoking in
Head Shart facilities pnd in kindergasten,
elemenipry, and soroodary school tat reteivm
Federal funding frots the Department of
Situsation, this Depastme nt OF A gricullurs, of e
Depastiment of (Health and Human Secvices
{exsepe Medicere oz Medicaid).

The effects uf fobarco smovd an smokess inciods
¢hiniti s, tasal congEstion; persistent
cough, conjunetival irritation, hezdache,

- piheexing, snd sasecbatioh gf chrenic respiestasy

canditions, Serondhand tnoks s 147
classificd pa p " Croup A” circinogen by EPA wed
has muftiphsheath effecta on chitdion, s alm
ben sgsaciated with he gasctof astump,
meroused severlty of ar difiioulty in comtrolling
ssfhwna, frequent upper Tespiratory infections,
persistent vidite-sar oBFugion, snoring, rapeated
pneumupia, and tronchifis,

Smolce gutside peeny from sit intgles. Sroke
anly it eoorns Gt ars properly vemiiated ad
echausted 10 the owdoars.



Tndoor Alr Pollutant

Description

Sources

Fine Parficulate Matter (PM, )

Fine pacticulsté mailer {FM, ), o1 z00l, isa
component of diese] axhaust, and ¢ less than
2.5 riicrons in dimeter; in compaeinon, the
vetage human hair is about 100 micrans
thick. It may comsistas 3 finy Jobid or Hquid
deaple contrining 2 vATity of compgands.

Lead {Pb)

<he mein soucca of L, , is éiese) eogines in
wrucki, osas, and nontoed vehicles (&2
maripe, conseruclion, agricniuiral, and
lpcarnuties). Dissel cngines cmit Bt
guantities of fiarmit pollutanis annualiy

Lezd is 2 bighly toxiv metal

Suurees of ead inclode drinking water, food,
contminaizd sofl and dust, and aie, Lead-basedd
prind {3 4 ¢omimon 3uIe aftead dwst

Nitrogen oxides (NO, NOJ

The {wo mott pravatens oxides of RIGEN Me
sitragen divxide (NO,) sad niuic oxide (NO}.
Bolh are {oxic gaees, and MO, 82 highty
ranctive Gxidant and cortosive.

The pricaary soures jadoare pto combaztion
processes, suth a6 unvenied combusiion
applisnces (6.8 B0 stoves, ventsd appliances
with dafetive Envtalinsions, veekding. amd
tohacen staake}. Outdoor 0UrGeS, such #3
vehicles and lswm aad gueden ¢quipment, alsr
coniribuses 1 itrogen oxide {evals



Standards or Guidelines

Health Fifects

Conirol Mangures

TFhers we cirtantly no Peders) govemaent
standarats for PM, , In #chool indoot &
environments, BPA' Netonel Ambicnl Aie
Quakity Standards 1 LF pyfm’ a3 the annuat
fmif and 65 pgfm® o5 the 24-hour limit for
EM,,ie oyrdear eif.

Pacticulate natter. i associated with a varioty of
serious healih offects, lncludiog Tung discrse,
agthma, and other respiraaory probiems. In
genarat, chikiren are sspecially sensilive 10 i
poiluion beonuse they bieaths 30 poreent niars
siv per pound of body weight than sdults, Fine
particulato matrer, of P, poses s grealer,
healih risk, because it aan psas Uirolgh the nost
and throed znd becoma todged in (he fungs.
These panticles cin aggravate exissing
respiratory conditions, such a3 ssthima aod
tronshitis, ad ey Fave Boen disectly
sssociated with increaned hoapilz} admistineg
snd emavaency room visily fax koatl and lung
Jieaso, degreased long funcliol, Brd prematiic
death. Shorkierm caposre MY ¢2USE
shariness of breath, sy and fung Wrritation,
nauses, light-headodnest, wd possible llérgy
sggravasions.

Effective rechnologies to reducs P, include
piniculate filkess and catalysts that chn be
ipstalicd on buses, An gasy, no-£0sh, wd
effeptive wiy 0 soairol fine pasticulats mater
jir to stinimize idling by Buses, Trucky, and
ather vehicles.

Tn 1978, the Consumer Froduel Safety
Cammission banned lead in puint.

Lead can Gatme seriaus dasmage 1a the brain,
Tidneys, nervous system, 380 rod blood celit,
Childran are particutarly volnerable. Lead
exposuee  childson can fosult i delys in
physical developrient, lowr I levels, shoget
Attention speng, sad an increase b pehiseiarsl
prablems.

Proventive measurad (0 reducs lead expasure in
Busil dings painted befoie 1978 in¢huge; Cleaning
yhay avias; fiequenstly mopping fleors and wiging
windmw leiges tad othor sanoth flat areas with
darnp clot; ketoing children sy From areas
whert print is chipped pecfing, & sheliing;
presenting vhildeett from chewing on window sil
and ather minted eas; and easuring, tal sys A
cleaned Fraquenily and hasds are wazhed before
maalt,

o standards have been agresd tpon for nilRgen
oxidee in indooralz ASHRARand the DS EPA
Wationel Asmbic Alr Quatity Staodards tist 0.053
ppm an the sverups 24-hows limit far MO, in
PULBODT i

NO, sets mainly ag an jryhant affecting the
muca af the eyes, nozs, Wioat, and respiranry
woct. Extremely Sigh-tlose expasere (14 ins
building fire) 1o NO, mey yesult in potmonary
edewn and Wiffuse luag injury. Convipnsd
cxpararedo high MO, tevels sen coniyitute 1o the
develupment of cule g7 chionic anchitis,
Lovwr-Tevel 40, taposure msy cAuss increamd
ronchial reactivily in soms apthmiatios,
decreaned lump Reiorion in patients with chionic
obsmuctive pulinonaty discaze, and increased
itk of respheatury infecions, especially in young
children,

Vierding s MO, soumcs 10.the ouiduors and
astuing PIAt Combustion appHLnes ¢ correctly
inttalled, uaed, and ersintained ar the mast
sitetlve measures 1o reduct exposurss, Dievelop
anti-isling procadures ot aff vehickes wnd
nonroad Engines (5aTh, buses, trucks, Jawn F]
gatden erulpment, 216,






Secondhand Smoke

ecnndhand smoke, also known as
envitonmental tobacco smake (ETS), isa
mixture of the smoke given off by the
burning end of 2 cigaretie, pipe, or ciger,
and the smoke exheled from the lmgs of
srokers. This mixture confainy more than
4,000 substances, mors than 44 of which
are knownt [0 cause cancer in humans of
animals and many of which are strong
irritanty. Exposure ta secondhand smoke
is calted Livoluntary smoking or passive
smoking.

EPA hss classified secondhand smoke 92 a
known cause of cancer in humans (Group
A carcinogen). Passive sraoking causes an
cstimated 3,000 lung cancer dsaths in
nonsmokers cach year. 1t also causes
irritation of the syes, nose, throat, and
lungs. ETS-induced initation of the tungs
feads to cxcess phlegm, coughing, chest
discomFort, and rednced lung function.
Seconslmnd smoke may also affect the
cardinvagcular system, and some studies
fhave linked exposure to it with the onset
of chest pain.

SECONDHAND SMOKE EFFECTS ON
CHILDREN

Secondhand smake is 2 serious health risk
to children. Children whose parcats smoke
are among the most seripusly affected by
expasurs 16 secondhand smoke, being at
increased risk of lower respiratory tract
infoctions such as preumcnia and
bronchitis, EPA estimates that passive
simoking {5 responsible for between
150,000 snd 300,000 lower respiratory
tract infections fa infants and children
under 18 months of age annually, resulting
in 7,500 to 13,000 hospitslizations per
year..

Children exppsed to secondhand smoke
are also mare likely Lo have reduced lung
function and symploms of mespiratory
irritation like coughing, excess phlegm,
and wheezing. Passive smoking ¢8h lead
10 a buildup of fuid in the middle car, the
most cotamon cause of hospitalization of
childten for an operation,

Asthmatic children are especially atrisk.
EPA estimates that exposurs 0
secondhand smoke increases the number
of episodes and severity of symptoms in
between 200,000 and 1,600,000 asthmitic
children, Pessive smoking is also arisk
factor for the development of asthms in
thousands of children.cach year.

RECOMMENDATIONS

EPA recommends that svery organizafion
dealing with children have a smoking
palicy that effectively protects children
{rom exposure to secondhand smoke.
Parent-tescher associations, schooibasrd
members, and schoo! sdministraton
should work together fo make schedl
environments smoke-fiec. Key featires of
smoking cducation programs include
mabliple sessions over many grades, social
and physictogical conscquences of
1obacco use, informetion about soriul
influcnces (peers, parents, and medta), and
training in refuszl skills, Schoot-hused
non-smoking policies ars important
because (he school environment should be
free from secondhand smoke for health
reasons and becauss teachers and stafl are
rale molels for chitdren.

LEGISLATION

In genexal, the Federal government does
not have regulatory authority over indoor
air or secondhand smoke policiesat the
state or local level, Restricting smoking in
public places i primarily a state and local
issus, and is typicaily addressed in clean
indoor air laws enacted by slates, counties,
and municipalities, However, the "Pro-
Children Act of 1994" prohibits smaking
{n Head Start facilities and in
kindergarten, elementary, and secondary
schools that receive Tederal fundimg frem
the Department of Education, the
Department of Agricultare, or the
Department of Health and Human
Sarvices (except funding from Medicars
or Medivaid). The Act was signed into faw
as part of the "Goals 2000: Educate
America Act”




What follows are excerpts from the Adl,
which took effect Decernber 26, 1004, .

SRO-CHILDREN ACT OF 1954

Following are sxeerpts from Public Law
103-227, March 31, 1994,

SECTION 1042, DEFINITIONS.

(1) CHILDREN. The term “ohildren”
maans individuala who have not attgined
the age of 18.

{2) CHILDREN'S SERVICES. The term
s children’s services” means the provisian

on & routine or reguler basis of health, day
care, education, or iibmry services—

{A) That are funded, afer the date of
the snactment of this Act, diseetly by the
Federal gavernsment o through state or
local goverarnents, by Fedesal grant, loan,
joan guarantee, or contract programs—

(i) Adeministered by gither the
Secretary of Health aud Himan Services
or the Szoretacy of Edueation (other than
services provided and funded soicly wndet
fitles X'VIII and XIX of the Sovial
Security Act); of

(i} Administered by the
Secretary of Apriculture in case of 2
clinic; or

{B} That arc provided in indaor
facilitics thet sre constructzd, optrated, of
maintaincd with such Federst funds, 28
deterrined by the appropiate Seeretary in
any enforcemeit action under this title,
except that nofiting in clause (iiyof
subparagraph (A)is intended 1o inolude
facilitics {other than clinicy) where
coupons 818 redeerned undey the Child
Nutrition Act of 1965.

{3) PERSON. The teym “person’”’ meRns
aay stats of {ocal subdivision theren L,
agency of such state 0¥ subdivision,
corparation, of partnecship that pwns of
operates of atherwise controls and
provides childeen's services or any
individual who owns or operates of
otherwise controly snd provides such
gervices.

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

{a) PROHIBITION. After the date of the
spactraent of this Act, no persen st
permiit amoking witlyin any indoor facility
owned ar lessed o contracted for and
uhitized by such person for provision of
rontine or regulor kindergarter,
lementary, ot secondary education of
iibrary rervices to children.

{b} ADDITIONAL PROALBITION. Afer
tha date of the enactment of thds Act, ha
person shall permit smoking within any
indoar Gacility (or portion thereof) awned
ot leastd or contracted for and utilized Wy
such peeson of repular oo voutice health
cars ot day care or eatly childhood
development (Head Start) services ko
chiidean or for the us¢ of the employees of
such person who pravides such seTViCes,

(¢) FEDERAL AGENCIES.

(1) KTNDERGARTER,
ELEMENTARY, OR SECONDARY
EDUCATION, OR LIBRARY SERVICES.
After the date of the enactmerl of this At
no Federal agency shall pesmnit smoking
within any indoor facility in the LUnited
States aperated by such agency, directly of
by contract, to provide routine or regulac
kindezgarten, clementary, of secondary
education or libracy secvices 1o childeen.

(¢} SPECIAL WAIVER.

(1) IN GENERAL. On receipt of an
gpplication, the hetd of the Federal agency
say granta speeinl waiver 1o a person
described i subsection (a) who ermploys
ixdividuals who ere members of a lzbor
organization and provide childrert’s
services pursnantto d collective
pargaining agreement that-—

(&) Toalk effect before the date of
enactment of this Ach and

{B) includes provisions refating
to smoking privileges that are in viofation
of the requirements of thig section.

(% TERMBATION OF WAIVER.
A special waiver pravted under this
subsection shatl tepminate on the eariier
of--



(A Fhe first expiration date
(after the date of enictment of this Act) of
the collactive bargaiging agreement
containing the frovisions relating 10
smoking prvileges; of

(B} The date that s 1 yeac after
the date of the enactment of this Act.

(f) CIVIL PENALTIES.

(1) IN GENERAL. Ary faiture to
comply with a prohibition in this section
ghall ba a violation of this scetion and
any persan subject to such prohibition
who commits such violation, or may be
subject to an adminisirative co mpliance
order, or both, a5 determined by the
Seorctary, Bach day a viclation
continues shall constitute 2 separate
viglation.






Radon

BACKGROUND INFORMATION

EPA and sihet major national and
internationa! scientific organizations have
concluded Ihat ricion is 2 naman
sarcinogen and 3 serious public health
risk. An individual's risk of developing
Jung cancer from radon increascs with the
level of tadon, the duration of exposure,
and the individual's smoking habits. EYA
wsstimates that 7,000 to 30,000 lung cancer
deaths in the United Siates each year arc
athibuted to radon,

Beoause many people spend much of their
lime at home, the home is likely to b2 the
mast significant source of tadon xposurs.
For mos! school children and staff, the
second largest contsibutor to theic gadon
expoaure is likety to be theic sehool. Asa
rcsult, EPA recommends that homes and
school buildings be tested for radon.

RESULYS FROM A NATIONAL
SURVEY OF RADON LEVELS
N SCHOOLS

A nationvids survey of radon levels in
schools estimates that 19.3 percent of U8,
schaols, nearty onc in five, have al least
one frequently occupied ground-contacl
room with shact-term radon Jevels &t ot
above the action level of 4 pCi/L
(picocuries per lter)—~the level at which
FPA recomtaends mitigation.
Approximately 73 percent of these schoals
will have anly five or fewer gchoolronins
with radon levels above the action level.
The other 27 percent will have six or more
such schoolronms. If your building has &
radon problem, itis uniikety that every
roorn in your school will have an elgvated
redon level. However, testing all
frequently occupied rooms that have
contact with the ground iy negessary to
identify schoolrcoms with elevated yadon
Tevels.

GUIDANCE EOR RADON TESTING

EBA's ducument, Radon Measuremens in
Schools — Revised Edition (EPA 42-R-32-
014), provides guidence on planniog.
implementing, and cvaluating a radcn
testing progeam for & school,

“To nssist schools with festing, helpful
aids, such a5 & checklist of the testing
procedurt, AT included in the document.
Before initiating radon testing in your
school however, contact your state Radon
Offica (sce Appendix Lt 6Resoures”)
for information on amy state Tequiments
goncerning rudon testing o for 8 ©pY

of the document. Check

www epa.geviing/schools for documents
o vadon in sghools.

To reduge the health risk associated with
radon, EPA recommends that officials test
every school for elovated radon kevels.
Beoause the entry and movement of radon
in butldings is difficult to predics, officials
should test all froquently occupied
schoolooms that ate in conlact wilh the
ground. [f testing jdentifies schoolrooms
with radon levels of 4 pCI/L ar grater,
officials should reduce the radenlevels
using an appropriate itigation siategy.

GUIDANCE FOR RADON
MITIGATION

If you identify a tadon problem it your
school, EPA. developed guidance onredon
mitigation entitled Reducing Radon in
Schools — A Team Approach {EPA 402-R-
94.008) that describes the recommended
spproach ta radon mitigation in chools
and provides an overview of the mitigalion
process ta the 140 Coordinuier

Fora [ree copy, please call NSCEP at
1-300-490-9198 pr contact Your state
Radon Office (see Appendix Li
“REesources )




GUIDANCE FOR RADOM
PREVENTION IN RENOVATIONS AND
NEW BUILDINGS

EPA's document entitled Radon
Prevention in Desigr and Construction of
Schools and Other Large Buildings (EPA
§25R-92-016) provides guidance for
incorporating radoa resistant and/fox easy-
to-mitigate features into the desiga of &
new sciool building including design
recommendations for ating, ventitation,
and ale-conditioning (KIVAC) systems.
This guidance is useful to school
personne! (.4, schoot business officials)
and scchitects tivolved with the new
scheoh consteuction.

Fot a frae copy, contact 1-800-490-9198.

TRAINING FOR TESTING AND
MITIGATION

Ta develop public and private sector
eapabilities for radon testing and
mitigation, EPA formed four Regional
Radon Training Canters (see Appendix LI
wResnurces™). These teaining centers offer
coutses on testing and mitigation ja
schoel buildings designed simulate
hands-on activities by having participants
solve practical problems. Contact yout
state Radon Office (see Apperdix L
wRespurces”) for information on focal
training apportunities of state training
requirements.

TESTING AND MITIGATIDN COSTS

Cost for radon testing in & typical school
building ranges fiom £500 to £1,500.
Costs for tegting depersd on the typo of
measurement devics used, the size of the
school, and whether testing is pecformed
in-house using sehock personnel ora
easurement COMIacton

1fu 1adon problem is identifiad, the cost
For raden mitigation typically TAngcs from
3,000 to $30,000 per school. The costof
mitigating a school depends on the
mitigation sirategy, the schaal building
design, the radon concertration in
school reom(s), and the sumber of 2chool
raoms affected. The appropriaté mitigation
sirategy will consides the school busiding
design and initial tovels of raden.
Mitigation cests at the high end of the
cost range ace often associated with a
mitigation stralegy irvolving the
renovation of school HVAC systems.
Although the costis higher, this strategy
has the added benefit of improviag
ventilation within a scheol Drilding,
which contribiites to the overall
improvement of 1AL



Mold and Moisture

ctds can be found alraost anywhere,
they can geow on virtuatly sny substanes,
providing moistre is present. Meolds can
grow on snd withia wood, paper, ¢arpet,
and foods. When sxcessive moisture
accuranlates in buildings or on building
materials, mold growth wil oficn occur,
particularly if the mojsture problem
remains undiscovered or unaddressed.
There it nio practical way to eliminate all
moid and mold spores in the indooy
environment; the key to cantrol indaot
mold growth is to cantrol meishure. L
mold is discovered, clean it up
immediately and remove excess waler or
woisture. In 2ddition, maintaining the
refative humidity between 30 and 60
percent will help control mold.

Molds produce tiny spores to reproduce.
Mold spoves waft theough lndaor and
outdoor air continually. When mold spores
laud on o damp spet indoors, they may
begin growing and digesting whatever
they are growing on to survive,

“There are many diffecent kinds of mold.
Molds can produce allecgens, toxins, and
irritants. Molds can cause discoloration
and oder problems, deteriorate building
materials, and lcad to health problems—
such as asthima pisodes and atlergic
reactions—in susceptible individuals.

CONDENSATION, RELATIVE
HUMIDITY, AND VAPOR
PRESSURE

Mol growth does not require the
presence of standing water, teaks, or
floeds; motd can grow when the relative
humidity of the air is high. Mold tan alsa
grow in damp arcas such a8 unventsd
bathrooms and kitchzas, ¢rawl spaces,
duots, utility tannels, gyms, locker rooms,
wet foundations, leaky roof 2r¢as, snd
dump basements, Relative hymidity and
the factors that govern il ars ofien
misunderstood, This section discusss
relative humidity and describes cammon
smoisture problems and fhieir solutions.

Water enters buildings both a @ liquid and
as a gas (water vapor}, Water is intraduced
intentionally in bathrooms, gy ateas,
kitchens, and wet and wility arces, and
accidentally by way of lcaks and spilts.
Some of the water svapiorates and joins the
water vapor that is exhaled by building
ocoupants, Water vapor alse moves into
the uilding throngh the ventilation
system, through openings in the tlding
shei), or direcily through tuilding
materials,

The ability of aic tohold water vapor
decreases us the air temperature falls. 1fa
arit of air containg half af the watef yapor
it can hold, i1 5 said to be st 59 percent
relative humidity (R17) or greater. The RH
increases 25 the air coois and approaches
saturation. Whe air contsins all of the
water vapor it can hol, 3 is at 100 perceat
RE or greuler, aad the weler vapos
sondenses, changing from a gas 1o
fiquid. The temperature & which
candensatian oceurs iz the “dew joint.”

Reaching 100 poreent RH withou
ghanging the air femperature is possible by
increasing the amount of water vapur in
the air (the “absolute humidity” or “vapor
pressuee’’). i is also possible lo reach 100
perceat RH without changing the amount
of waler vapor in the air, by lowering the
ait temperaturc 1o the “dew point”

The highest RH in a room is always next
1o the coldest surface. This is refercd 1o
ag the “ist condensing surface” as it wilk
e Ihe logation where condensafion
happens first, if the relative humidity of
the air next to the surizce reaches 100
percent. Understanding this is importaat
‘when trying to undrstand why meld is
groving on ane patch of wall aronly
along the wall-ceiling joint. The surfece of
the wall is liksly to be cooler than the
room air becausc of u gap in tht insutation
or becanse the wind is blowing through
cracks in the exterior of the bulding.




TAKING $TEPS TO REDUCE
MOISTURE AND WOLD

Respond to wates damage within 2448
hours to prevent mold growth, which
depends on moisture.

Mold growth can be reduced if rclutive
humidities neac surfaces can be
mainteined below the dew point, This ean
be done by: 1) reducing the moisture
conteat (vapor pressurc) of the air; 2)
increasing sir movement at the surface;, &
1) increasing the air temperature {either
the genera) space mperamnre ar the
temperature at building gurfaces),

Bither vapor pressuse ot sucface
ternpetature ¢an be the dominant factor in
2 mold problem. A vapor pressurs-
dominated mold problern mey not respond
weil to increasing temperahues, whereas 2
surface 1msptmture-dominatcd mold
problem may ot raspond very well 10
increasing ventilation, Undesstanding
which factor dominates will helg in
selecting an effective goutrol saftiegy.

|f the relative humidity near the middte of
2 room Is fairly high (e.g., 50 pereent at
70 ), mold or mildew problems in the
roumn are likely to be vapor pressure
dominated. If the relative Humidity near
the middie of a rootn is faitly low {e.g. 30
percent ar 70° F), mold or mitdew
problems in the yoom aze tikeiy to be
suface tempcratuie dominated.

VAPOR PRESSURE-DOMINATED
MOLD GROWTH

Vapor pressure-dominated mold growth
can be saduced by nsing one of More of
the following strutegies:

v Tlse source control (.8, direct venting
of moisture-generating activities such
a9 ghowers to the exterior).

+ Ditute moisture-laden indoor ait with
outdoor ait at a lowee absolute husmidity.

« Dehumidify the indoor air,

Note that dilution i oy usefutas 2
control etrategy dvring hesting periods,
when caid cutdoer it containg litle total
moisture. During eooling periods, outdoor
gir often contains a8 much motsture as
indoor ait.

Consider a schoal locker room that has
mold on the ¢eiliog. The iocket oo
axtinust fan is broken, and the relative
yuraidity it the roam is 60 percent 3t 107
F Fhis is an example of a vepor pressute
dominated mold problem. In this case,
increasing the surfece temperaturs 8
grabably not an effective way io corred
he mold problem. A better stratgy isto
repalr or replace the exhaust fan.

SURFACE TEMPERATURE-
JOMINATED MOLD GROW/TH

Surface tcmpmmrc-domimteé mold
geowth can he reduced by incressing the
surface lemperaturs using one of more of
the following wpproaches:

, Raise the tetnperature of the ait neat
room surfaces.

+ Raise the thermostat satting.

+ Jmprove air ciccufation S0 that supply
aix ig more e{{cotive at heating the room
surfaces.

+ [ieoresse the heat loss {pom raamm
gurfaces.

= Add insulaticn.

+ Clege cracks in the exterior wall 1o
prevent Mwind washing” {air that enters
2 wall 2t oue exteriof location aed exits
appther exterior locadon without
penetrating iato the building)-

Consider an ald, leaky, poorly insulated
school thet has mold and mildew in the
coldest gorners of one ¢lasseoom. The
indsor relative humidity is Tow Q0
percent). [ is winter and cold sir cannat
hold much water vapor. Thercfure, outdoor
air entering through leaks in the building
lowers the aichorne molstuee levels
indaars. This is s cxample of a purface
temperature-dominated moid problem. In
this building, increasing the vutdoar air
yertilation rate is probably not en effective
way to control interior mold and mildew.
A betior strategy would be to increase
surface temperatures by jnsujating the
exteriar walls, theseby reducing relative
humidity in the cornets,



MOLD CLEAN UP

Becavse moisture i3 the key 10 raotd
canirol, it is esseatial to clean up the mold
and get rid of excess waler or moisture. I
the exceds wates or moigture problem is
not fixcd, mold will moat probably gow
again, even if he arca was completely
cleansd. Clean hard surfaces with water
and desergent and diy quickly and
completely. Absorbent materials such a3
ceiling tiles may have to be disearded.

Note that mald en cause heaith offects
such as allergic repctions; remediatorns
should avoid expasing themselves and
others to maold. Wear walerproof gloves
Juting clean up; do not tonch mold o7
moldy items with bar¢ hands. Respiralory
protection should be uzed in most
remetiation situatians to prevent
jnhalation exposure to mold. Regpiratory
proteciion may not e necessary for small
ramediation jobs with little exposure
potential, Refer o Appendix L2
upesources,” for more information on
mold remediation. When in doult consull
a professional, experienced remediator.

DENTIFYING AND
CORRECTING COMMON MOLD AND
MOISTURE PROBLEMS

Exterior Corners and Walls

The interior surfaces of exterior SOMETS
and hehind furnishings such as chalk
boards, file cabinets, and desks next {0
colside walls a0¢ Common Incations far
raold growth in heating climates. They
tend to be claser 1o the outdoot
temperature than other parts of the
puilding surface for one or more of the
foliowing reasons:

» Poor indoor air circulation

- Wind washing

« Low insulation levels

. Gresier sutface area of heat toss

Sometimes mold growth can be reduced
by removing obstructions to aieflow (c.g
rearranging farniture). Buildings with
forced air heating systems zndfor room
ceiling fans tend 10 have fewer mold
problems than buildings with tess air
maveniett.

SETLBACK THERMOSTATS

Set-back termostats (programmable
thermostats) are commonly used to reduce
snerpy consumption during the ieating
geagon. Mold growth can oceur when
lermpecatures arg lowered in huildiogs with
high rolative bumidity. (Maintaining 8
cooin at to0 low a ferperature can have
the same effect as & set-back thermestat)
Mold cen often be controtled in older
climates by increasing interior
temperahires dUring heaing perivds.
Unfortunately, this also increases Cuergy
consumption and reduces 18 Iative
fwmidity tn the breathing zone, which can
create discomtort,

AIR-CONDITIONED SPACES

Mold problems can be 88 extensive in
cooling slimates as Ihey are in heeling
olimates. The same principles apply: sither

surfaces era too cold, moisture jevels are
too high, or both.

One common exampie of mold growth in
cooling climates can he fouad in omy
where conditioned “eold” wir blaws
against the interior surface of an sxterior
wall. This condition, which may t due Lo
poor duct design, diffuser 1acation, af
diffuser performance, creales a cold spol
at the interior finish surfaces, passibly
allowing moistare to condense.

Possible sohutions for this preblem
ineluds:

» Eliminate the cold spots {i.c. elevate
the temperature of the suriace) by
adjusting the diffsers o defiscting the
air away fram the condensing susface.

. Tneresse the coom temperatur lo avoid
avercooling. NOTE: Dwing the cooling
sgason, increasing temperatue
decreases eNCIZY consumption, though
it coutd cause comiort problims.

tviold problems €an also acour within the
wall cavity, when outdoor air comes in
contact with the cavity side ol the rouled
interior surface. Itisa particulir problem
in rooms decosated wilh low maintenants
interior finishes (.8 imperméable wall
covering such as vinyl wallpapec), which
can trap mojsture betwsen the finish and
the gypsum board. Mold grovih can be
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rampant whea these interior finishes are
coupled with celd spots and exterior
mpisture.

A possible sotution for this problem is lo
enswe that vapor barriers, facing sealants,
and ingulation are propesly specified,
instalied, aud teintained.

THERMAL BRIDGES

Localized cooling of susfaces commonty
occirs a8 a result of “thermal bridges,”
clements of the building struture that are
highty conductive of hieat (6., Stued studs
in exterior frame walls, uninaulaled
window lintels, end fhe edges of contrete
floor siabs). Dusl particles seragtimes
mark the lacations of thermal bridges
pecause dust tends to adhere to cold spots.

The use of insutating sheathings
sighificantly reduces the impact of
thyermal bridges in building envelopes.

WINDOW

Tn winter, windows are t ypically the
caldest surfaces in @ room. “The interior
qurface of a window is often the firat
condensing sutface in ¢ room.

Condensation on window surfaces has
historically begn contralled by using stort
windows of “insulated glazs” (e-8-+
double-gtazed windows ot selective
surface gas-filled windows) to raise
interior surfave terperaturcs, [n older
building cnelosures with less advanced
glazing systenss, visible condensatian o0
the windows often aterted occupants to the
need for ventilation 10 flush out interict
moistare, so they kacw to open the
windews,

The advent of higher performance plazing
systers has led o 2 preater number of
moistare prablems i heating climalc
Building enclosutes bacause the buildings
can now be operated at higher interior
vapol pressures {moisture fevels) without
visible surfact condensation on windows.

CORCEALED CONDENSATION

The e of thermal insulation in wall
cayilies increases interior susface
jemperatures in heating climates, reducing
the Tikelthood of intecior surface toold and
condensation, The use of thermal
insulation without » properky installed
vapor bagrier, however, may increase
molsture condensation within the wall
eavity.

The flcst condensing sarface in 3 wall
cavity in a heating climate ig typically the
inner surface of the exterior sheathing.

Concealed condensation can be controlied
by any or al of the following strategies!

+ Reducing the entry of moistust into the
wall cavities {&.8., bY controliing entry
apdlor exit of wmoisture-laden air with 2
continuons vapor batrier).

¢ Raising the temperatuce of the figst
condensing sarface,

«. In heating-climate lacations: Lnstailing
gxtedior ipsalation {assurning that no
significant wind washing is ocourring).

« In cooling-chimate locations: jnstalting
{nauhaling sheathing to the interior of
the wall framing and between the wall
frarning and the interior gypsum board,



Emissions from Motor Vehicles

and Equipment

misaions frora gas or diesel-powered
engines are a source of poilution for
schoo! grounds aud buildings. Exhaust
emissions come from mobile sources such
ax school buses, cars, delivery trucks, and
motareycles, gasoline ar dicscl vehiclea,
gngines, and equiptent used for
gonstruction and giounds maintenance.

shobile sources” i a term used fo
describe a wids variety of moter vehicles,
engiass, and equipment that penerate air
potlution and that move, or can be moved,
from place t0 place.

MOBILE SOURCES AT SCHOOL

Some moblle sources at your school may
inciude;

- Schoal bures

v Cam

= Delivery trucks

- Portable fuel containers

+ Mowers, snowblowers, trimmsts, and
other equipment used for grounds
maintenance

Special situations involving motor
vehicles or equiptent off schaol property
may also contribute to the deteriaration of
the overall air quality near schools. These
might include, for exampte, truck Jouding
docks or constenction sites.

MOBILE SOURCE EMISSIONS

Mobile sources poliute the aik throngh Tast
combustion and fuel evaporaticn. These
amissions contribute ko air poflution
nationswids and are the primary cause of
air pollution in many arsa. Mobile
sources emit scveral significant air
poltutants that affect humsan hedhth and the
amvitonment, including carbon mornoxide,
hydrocasbons, nitrogen oxides, and
pasticulate matter. See Appendix E:
“Typical Indoor Air Pollutgnis,” for moré
information abaut these pollwtants.

In additian, mobile soutces produce air
toxing (.. acetaldehyde, acrolein,

henzene, |,3-butadiene, diesel exhaust,
and formaldehyde), which are pollutants
kenown or suspected 10 cause sance oF
other serious health or environmental
effegts. Mobile sources are responsibic for
about half the gir toxin emissions md risk
natiomwide.

Fine particulate matter (PM, J in diesel
exhaust creates intther health conctrms.
Recent studics suggest that childwen an 01
near school buses may be exposedio
clevated levels of diesel exhaust. Children
are especially susceptible to advance
respiratory effects of PM,, becmuse it ¢an
penelrate children’s aarrawer airwsys,
reaching decp within the lungs where it is
likely to be retained, and bevawse childrsn
have higher rates of respiration pef onil of
their body weight than adults.

AR QUALITY ISSUES

Mobite source air poltutants £an
contribute 1o air quality issues al schools.
With suificient contentrations and
duralion, these pollutants may inoeise tha
chance of cancer or other serious health
effects, such o3 asthma.

+ Srudies indicate that students pan be
exposed to high levels of gies exhaust
when they s inside school buses, near
idling achoo} buses, and eveninside
sohasls (due lo mthaust penstration
from idling buses), Queuing of boses
for pick-up and drop-off and periods of
idting during the bus commulz self
tnay be particular problems. Diesel
cxhaust con aggravate respivalory and
cardiovayculat disease and exisling
a5thing, It cun also cause 200k
Tespiralory SYmptoms, chronic
bronchitis, and decreased fung function.

+ Quidoor emissions can infilinte
through windows and gir intzkes,
resulting in student and staff exposure
to poltatants snd toxics.

+ Chemicals and gaseline stored in
schaol buildings can confributeto




indoar air quality concerns, and
equipment usege gag 1asult in cxposuce
to air pollutents and toxics.

+ Students, staff, and vehicles sometimes
congregate in the same plave al the
sarne time, which increases theis
expoSUTE.

REDUCING EMISSIONS

Successhul reduction of vebicle amd
squiprent emission invalves a variety of
approaches, some of which are no- o low-
cost aptions. Thase concerned about
improving sir qual ity in and around schanl
<an choose from options ranging from
better vehicia techuciogy and bettes fragsit
options to cleaner fuels.

Schools can help reduce air peltation front
mobile sources in & pumber of different
ways. A comprehonsive proaram might
tefude us relrofits and replacement, anti-
idling poticies, reduced powes sguipmant
usege, anvionmentatly friendly
transportation choices, atd equipment
replacement. Some othet smarl actions
that reduce ernissions inclide pdopting
driving practices that save gas und {mprave
mileage, maintaining vehicles on a reguiar
basis, and using cleaner fuels.

ANTHBLING

Policies to minimize idling offer & smart,
effective, and immediate way ta reduce
aissions at little or no ¢ost. In facl,
reduced idling will says MOREY in most
cages becauss idiing wastes fuel. The
easicst way to reduce vehicie idling
epigsions is to “Just lure it off1” Today’s
ks engines generslly require onty three Lo
five minutes of warm-up lime, sven in
cold weather. The problem of diesel fuel
gelling in cold westher has beent resolved
Py the creation of winter blends of fuel and
fuel additives that better withstand colder
tempersares.

Contrary to poputac welief, idling sctually
does more damage toad engine than
starting and stopping- fdfing CAUKS
additipnal wear 00 an engine’s interna}
parls and, therefors, £ab InCrease
mnintenance tosts and shoxten the ifs of
the cngine.

Several Stales and local commu nities have

aiready implementad anti-idiing laws.
Thege programs can reduce polfuion,
adot, and noiss, and save schools reoney
by reducing engine Wedr and fiel
consumption. Fiaglly, anti-idling
infojvaation is tasy t incot povale inta
exigting wcaining 20d communications
oppartunities. See Appendix B
«Developing Indoot Air Policies” i tne
TAQ Coordinator's Gulde for sample anti-
{dting poticies and 2 seraple werma to bus
drivers.

TRANSPORTATION CHOICES

Alternative Leansportation choices can alse
be bedeficial for ceducinyg emissions. For
instance, wgehpol-pooling” proprams
encotage carpoaks, bike partuers, of
“walking school uses” that reduce the
nurebet of vehicles oh schiool grounds.
Public tranyit buses rady also bie 2n
apptopriate option for sane sindents or
staff

OTHER MOBILE SOURCES ON
SCHOOL GROUNDS

Since cars and trucks ate not the only
mobilc sources on schosl grounds,
attention should slso be paid 1o juwm and
garden squipment for reducing emissions.
The twe main ways {0 reduce missions
from such equipment ar¢ Lo replace
existing equipment with ¢leaner options
(e.g., manual, glecttic, OF REW 4-stoake,
gasolin engines) and to reduce usage.

EPA adopled more stringent standasds fot
gzsnﬁnc-puwered equipment, such 83
{awnmowets and string feimmers, which
will lower hydrorarbon snd nitrogen oxide
emistions, Schoals can reduce harmful
erissions by ensuring theit grounds
maintenence equipment meets cureent
standards. Like school bus setrofits and
replacements, allernate 2quipment choices
will ye spesific to your sohool’s situation,
White matiual and clectric equipment are
moast tieneficial becasse they do not
produce ernissions, these aptions axe ool
always practical for large grounds.

Porlabls gasoling containers 3z another
source of emissions on school grounds.
Dug to evaporation of gasoline, these cans
polfute even whep they are not being wsed,
and especially when they are storetdin a



watm place. New, low-emission gasoline
cans are designed for casy wse and have a
hicker lining in order to reduce fuel
evaporation. They meel specified
standurds to minimize air poliution,
including automaic closuse, automatic
shut-off, only one opening, and limited
permeation. Many portable containers
avaitable nationwide meet all but the
permeation standerd. In addition, they ase
nexpensive (approximately $10), making
them cost-effcctive solutions for reducing
exposure ta evaparated fusl,

Finally, proper mainienance and storage
help decreass expoaure 10 gmissions from
jawn and garden equipment. For example,
lawn and garden equipment should be
maintained regularly according to
manufacturer guidelines to prevent
problems that decrease gificicney and
increase emissions. Keeping equipment
tuncd and in good condition is inexpensive
and beneficial for minimizing emissions.
in addition, fuels, chemicals, and
cqnipment should be stored appropriately
in  well-ventilated, cool, and dry space.
For extended periods of storage (€.2..
wintertirag), gasoline shouid be emplied
from equipment an containeds or a
stabilizer should be added to decrease
evaporation. '

RENEFICIAL OR ENVIRONMENTALLY
FRIEMDLY LANDSCAPING

Beneficial landscaping refers to a suite of
landscaping practices thal yield
ervironmental, econenic, and aesthetic
benefits. Thase environmentally friendly
practices include planting native species
and low-maintenance turf yrasses,
reducing lawn ares, sirategic use of tress,
integrated pest manegament (see
Appendix Ki “Inlegrated Peal
Management™), and optimizing waler
efficiency. Ultimately, beneficial
1andscaging produces a healthier
enviromnent and reduces air, water, and
soil polition by mrinimtzing crissions
frorn power equipment, chemicals,
fertilizer, and water.

In addition, beneficial landstaping is
effoctive an any size of land. Emission
reductions from beneficial landscaping
alone can result in nearty 100 pounds less

of smog-farming hydrocarbons aed W0
pounds less of nilrogen oxide £rRiskions
per yesr per acre of lawn converted ©
natural landscaping due to reduced
mawing. Hence, even small converied
areas can contribute to notable reductions
in emissions.

Cirass can be replaced with rees, shrbs,
native wildflowers, and other pative plants
fhat do ot require mowing and are
already adapted to local conditio pe. Trees,
shrabs, and native plants absorh water
miore efficicnily than lewns and therefore
minimize ninefl and erosion, They @a
alse decrease the amount of tne you
spend on weeding and watering and
reduce the need for fertilizers and
pesticides.

Beneficial iandscaping can result in
rednced building heating and cooling
costs. For cxarnple, planting deciduots
frees on the south side of a building
provides shade, reduciug heat absorbed by
the buitding during the sutnmer, This
practice can decrease ir gonditioning
costs by up to 20 pereent. Tn the winter,
degiduous trees bose theit loaves, gllowing
the winter san o warm the building,
Planting conifers on the northwestside of
2 building hiclps to blook nocthwesl winds,
rsducipg healing costs. Finally, planting
trellis vines oo 1he bare wails of buildings
heips to keep these walls cooler by
absorbing the sunlight. Planting trres
around parking lots hielps shade paved
areas and further reduce yan-heating
effects.

Pinally, schools shouid use outdoorwates
eificiently by laying mulch n appropriate
areas and instaifing cificient irrigalion
systems.

WHAT ARE GOOD PRACTICESTO USE
IN AREAS WHERE MAINTAINBG
LAWNS 1S NECESSARY?

Where lawng are necessary on scheol
grounds, such as &n play areas of Sporis
ficids, the following practices are best
suited for reducing ervironmental impacis

« Plant Jow-maintenance turf grayses that
grow stowly and require less mowing.

+ Leave prass clippings on lawns, This
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praclice decteases the need for
fertilizers and the amount of municipal
solid waste entering landfills,

« Keep grass well raaintsined. Only ode-
third of the grass blade should be cut
off at ane time, and no more thar one
iach shoukd be cut at one tme.

WHAT ARE THE BENEFITS?

Many advantages are ass ooiated with
peneficial landscaping. Beneficial
landscaping anbe incorpotated into
science and envirormental education. it
erestes hands-on learning experisnces for
siudents, while encoursging them to learn
about naturat habitats and take an intarest
in their surrovndings. -

Reneficial landscaping heips create a
safer environment by reducing gludent and
staff expasure to harmfl emissions, It
Jeads to fewer enissions from fossil fuel
consuraad during mowing, less fertilizer
wge, sod lower tantdscape matutenance tabort
and costs. Beneficid lundscaping can aiso
help decrease huating and cooling bills,
reduce foise pofiution (dus to less
tnowing), conserve waler, reduce flooding
and stormwater mapagement costs, and
deerease the strain on municipal waste
collection and water freatment plants. Tn
addition, it can lead 1o cieaner wefer bodies
for Fishing, awimming, 3nd deinking due fo
reduced chemical use and BL0BICN,

ADDITIONAL RESOURCES

For more information sbout mobile
sourees on sehool grounds, please visit
the EPA Clean Sehool Bus USA {nitiative
at www.epa govicieanschoolbus. Clenn
schoot Bus USA provides fnformation
and resources 1o school distrints op how to
reduce poltution from school huses
through retwafit, replacement, and aoti-
idling programs.



Portable Classrooms

th: than 385,000 portabls classrooms,
ot relocatables, are used in approximately
36 peroent of school districts seross the
nation, according to the National Center
for Education Stalistics (NCES). Portable
classrooms arc gliractive 10 many gchool
districts because they provide 2 qulck and
relatively jnexpensive way 1 deal with
uapredictable schaol enroltment numbers,
hmited building construction funds, and
the timme lag betweet identification of
nead and the canstruction of new
facilities. While portable clasyroqms art
intznded to provide flexibitity to school
districts, in reality, portable classrooms
ave seldom maved and ofien become
permantnt fixtures of the school.

Regent surges in studest population fueled
an explosion in the nse of porteble
classrooms in many parts of the country-
Health-related concerns associated with
portable classiooms have atisen, Teachers
T (e new unily frequentty complain of
chomical edors, In older units, sdor
problems are aften associated with moldy
classroom carpets. Both new and older
units are ofien subject 1o complaints about
goor ventilation and indoar air quality

(AQ).

{NDODR AIR QUALITY AND
PORTABLE CLASSROOMS

Al schosl buildings use similar
construction and Fornishing materials, S0
the types of chemicals present in the
indoor air are not likcly to be different for
portable versus permanent classiooms.
Howsver, pressed-wood produsts, which
may contain bigher gorcentratians of
fortnaldehyde, erc used mars frequently in
factory-built portable unils than in
busidings constructed on-site. As aTesult,
concentrations of some aithorae chemicals
msy be higher in now portable classTooms,
especially :F ventitation is reduoad.

The most common problems with periable
clagsreoms inclade:

+ Poorly (unctioning yentilalion systems
that provide inadequate quantities of
outsids air;

v Poqr acoustics duelo joud heating ard
ooling sysiems;

. Chemical off-gassing from pressed
wood and other high-emission
materiais, which may e of greater
concern becanse of rapid SCOUpENCY
and poor veatilation after canstruction;

« Watgr entry and mold grawsh; sod

s Site poltution from neaiby prrking lots
or toading areas.

RECOMMENDATIONS FOR SCHOOLS
{JSING PORTABLES

Althiough partable classrooims a1& aften
\he lowest cost oplion for housing
students, thay range in quality. Care
shoutd be taken during specification and
selection to ensure that the healthof the
students is nat comgromised on
inexpensive, low quality designs. When
districts specify a portable design, they
typically create a ferm confruct that other
districts can nse i purchase the me {or
slightly difforent) design. This practice
{ofien called *pigey-backing") can save @
district valuable time and money on
specifications and approvals, tutit can
also compound poot decisions reade by
the otigindl procurament.

Like aif school facilities, portable
classrgoms should conlain appropriale
building materials and propecly designod
ventilation systems 10 minirnizethe
presence of indoor six poliutani,
Commissioning and regutar maitenunce
arg glso impartenk ko maintain the quality
of the indaor environsaeht,




The Following steps can hzlp schools
maiatain & healthy indoar environment in
their portabls classrooms:

Specifying New Portable
Classrooms

+ Specify the appropriate vapoX barsier
location for externiar veal} construction,
cumslstent with the climate whevs the
elassraom will be used.

+ When specifying a new pattabls
classroom, engure that the heating,
ventitation, and alr-conditioning
(HVAC) syslem can. (a} provide 2
yrinirasm of 450 ofin of oulside air
(based on 34 gceupants at 15¢
ogcupant); and
(6} hedt st cool this outdoor air al
design outdoar i lopoperaturss for the
specific geographic {ocation where
cach classtoom i ingtalled.

« Order an zdditional wontdoor sir kit”
sinice inanufagluzers do not include
autdoor aix intakes in their stendard
classraom modsis. Outdoor nir jotakes
shom!d net be located ynder porlable
units, these areas aré typically not well
ventitated and are prona to TIiStUTT,

 biological contatninants, sad othet
poilutants.

» Outdoor alr should be sugplisd
continuously when & elagsroom is
aceuphed. Tn oeder (0 provide s
continuous outdoor ait supply, it is
important to ensure that the HIVAC
Usesmastat fan switch is set in the “on”
or contintous mode when ogsupicd.

. Air filters are needed for protestion of
HVAC components and reduction of
airborne dust, poltens, and micta-
organisms fron recircnlated and
gutdoor air streams. Ai filters should
have @ spot rating hetween 35 40d B0
percent 01 a Minimum Efficiency
fating Value (MERY) of beawecn
gand 1

+ If carpets are gpecified, use carpets thal

ave been tested under the Cagpet and
Rug lnstitute’s Greett Lahg] Carpet
Testing Program. Do not use carpet in
enlryways to classrooms with direct
outdoor aczess, Supply waterpraof
s and watk-off mats over carpetest
entryways and other areas used £or
drylng clothing and umbeelins.

+ 1ogats classroom away from dreps

where vehicles idle or water
accuinulates after raing.

+ Bnsuge thatat teast ane supply sit

register ¢nd teturn air grille are tgrated
i cach enclosed ates. Alsd, raznke suré
that building air intakes are lacated
away from any exhaust outlet(s) at
athes contaminant soupces.

. Specify opcrable windows to provide

aser-controlled ventilation when
nesded.

+ Locate HVAC and air handler units &

far away a3 possible from teaching
areas to reduce noise.

» Specify winimal use of VOC mitting

building materials.

+ Justsll an awning over the poslable’s

enteance to help prevent rain and suow
from blowing directly {sto classTooms.

« Specify comnplete documertation of
speration and masntenunce
requirctients.

Commissioning

- Prigr to pecupany of any new portable
units, operate HVAC systems b their
maximum vutdoor air intake rate
continuously for several days. Stant the
offysh out” a4 soon 8s the HVAC
system is operational, and continte
sfter furniture (nstallation. Duging this
period, do ot ra-circulats etomn air. in
humid climates, avoid introducing
significent amounts of moisture during
the flush out.

« Measure the smourt of ko oT 8l
entering (he outdoor Aif inteke of the
HVAL, unit to ensure it reels of
exceeds the amount epetifiedor 13 cfnt
per person, whichever bs groaler.

+ Do not "bake out” the unit “Bake out"
ix defined a5 increasing temperatures
up to 100" F in order to "yetificially
age™ building materials. Its
cffectivennss has hot been proven and it
may in fact damtage pasts of the EVAC
system or building components.

+ Establish and implement aa Integrated
Pest Management plan.



Operations and Maintenance

« Provide training on aperation and
maintenance of new HYAC equipinent
for appropriate staff, nstrict teachers
and staff an proper use and settings of
thermastat and ventifation gontrols.

« Traineachers how 1o minimize
potential toxi¢ pissions from the
decorations and <leaning materiala used
in theit classrooms. Devalop and
implement 2 “1is! of things so do before
starting the class,’ inclnding ensuring
that [he ventilation system 35 operating
a1 lcast one hour before (he class starts
208 walching for rust spobs, wet spots,
and other signs of deferioration of
infrastructuse. Teachers should also be
cducated about the potential visks of
tuening off HVAC systems.

+ Estaplish a regaiar and limely plan for
resting, inspecting, and performing
specific maintenance tasks: Enspect
roofs, ceilings, walls, floof, and carpst
for evidence of water lcakage (s.g.,
siaing), and for mold growth o odet
Replace water-damaged materials
promptly and fix leaks a5 soon 85
possibte,

ADDITIONAL RESOURCES

Tor mate informalion about portable
classrooms and recommundations far
designing, constructing, and renovating
school fapilities to maintain good 1AQ,
please visit EPA’s {dQ) Design Tools far
Schools Web site at www.epa.goviag!
schooldesipn/.

Nationsl Clearinghouse for Educational
TFacitities Portable ClassroornsiModuiar
Construction Resoures List available at
www.edfacilitics.nrgfﬂ]pmtablc.efm.

California Advisory on Relovatable and
Renovaled Classcooms available &t
ww.cal-ing.org/ ADVISORY.pdf.






Integrated Pest Management

Entegmtcd Pest Management (TPM) is &
comprehensive appronch I elimninating
and preventing pest probletns with a1
gmphasis 00 reducing pest habitat ‘wd
food sources. [PM it & safer and usually
tess costly option for effestive pest
management in the school community. A
well-designed integrated post managemeant
program is both effective and
environmentatly seasitive. 1PM relies ona
sombination of (1} \ow-inpact pesticides;
(2) comprehensive inforraation about
pests; (3) available and economt cal past
conlyol methods; and {4 safery
considerations for people, property, and
the envircnment.

Pests seek habitals that provide basic
needs—alr, molshure food, snd sheltsr.
Pest populations can be eliminated,
prevented, ot controlled by

« (Chreating inhospitable pest
environments,

« Removing basic elements fhat pests
peed for survival; ot

. Blocking pest access into titdings.

Pests may also be managed bY ather
methods such as traps and vacuurmns,

HANAGING PESTS IN SCHOOLS

Common pests found in schoals (et on
school grounds) include flics,
cockroaches, yshow jackets, &ris, spidets,
mice, and termites,

Although they can help coutrol pests,
pesticides need e used carefully,
Children may be more sensitive 1o
pesticides than adults, In particular, young
children may be particularly susceptible as
fhey can encounter pesticidas while
crawling, exploring, ar throngh hand-t0-
mouth activities.

Public concern about healts and
savironmental risks associated with
pesticides and other chemicsls i3
increasing, particutarly when children 218
involved. Schoot admmnistrators and

others responsibie for dceistons abeul
schoal-based pest conteol need o he aware
of these risks and knowlcdgeable sbout
safe atternatives.

There are many safe IPM practices for
schools:

v Keep vegetation, shrubs, and weod
imulch at ieast one foot away fran
gimctures.,

+ Fill cracks and crovices in walls, floors,
and pavement.

+ Empiy snd claan loekers and desks af
lcast twice a yeat.

« Clean food-contd riinated dishes,
utensils, and surfaces right awsy.

+ Clean garbage ¢ans and dumpstess 3t
1east bimoathly.

s Colleot and properly dispose cfbitter o
garbage at feast once & Weok.

+ Tdentify the problem or pest hufors
taking action.

+ Apply smaller amounts of fertilizers
geveral times during the year (spring,
summer, and fall, for pxanple) rathics
than one heavy application.

+ Use spot applications of pesticides (if
noeessary) rather that arca-wids
applications.

« Store pesticides i welt-ventilated
buiidings that are inaccessitlt 16
undesigneted personnel oF {otaled
offsitc.

. Lock lids of bait boxes and plece bait
away from the runway of thebox,

ESTABLISH AN IPM PROGRAM FOR
YOUR SCHOOL

An efficient IPM progeam car and shoutd
be integrated with olher $ohool
managemsnb activities, such A preventive
rnainieniance, janitorial practices,
landscaping, ocoupant edusation, and stafl
tralning.




To esteblish an [FM program o your
school:

Step 1t Develop an officiat 1PM Palicy
Statement. In addition t0 showing the
district's support for an integrated
apptoach ta pest managentent, the
stateraent should suttine methods
educate and train staff, store pesticides,
notifly parenis and schoot accupants of
pesticide applications, and keep accurste
tecords. This policy statement can also 2ct
as 2 guide for e [PM manages while
developing an TPM program.

step 2: Designate specific sales for pest
management pzrsonncl, school oesupants,
and key decision vers. For example,
epcowrage oteupants W keep their areal
¢elean, ERCUNFRRS yareuts to learn about
[PM practices and fallow them at fome,
designate 2 quolified pecsen to e the pest
manager, and gain thie suppott decisions

who control the funds for IPM
projects. ‘Eatablish methads for good
communication AMATE these groups O
prople, and echycate OF train therm in their
yespective roles.

Step 3: Set specific pest mynagement
objectives for each site. Taitar each
ohjective 10 the site and situstion.
Faxamptes of objoctives for school
pulidings may include preserving the
integnity of building struckuras of
preventing interference with the learning
envirorument of the studeats. Providing
gafe playing areas and best possible
athletic surfaces 818 gampie ohjectives fas
schoot grounds.

Step 4: Inspect site(s) to identify and
estimate the extent of pest problems: After
identifying potential pest habitats in
buildings and oD schoot grounds, develop
plans 10 modify the habitats (for example.
exciusion, repait, and sanitation).
Estahlish 8 monitosing program that
jnvolves routing inspections 10 wrack the
success of the habitat modifications and
(o estimate the $iz¢ pfthe pest population.

Step 5: Set theesholds for taking action.
These thresholds are the levals of pas*
opulations of site environmente
conditions that reouire remedial action. it
12 important {0 cansider sensitive
|adividuals whep petting thresholds.

- and mowing pra

geep 6 Apply tPM strategics 10 contcot
pests when You rench an action theeshold
of to prevent pest probleas. These
egies may Toclude redatigning an

repairing siruciures, establishing watenag
ctices, and storing

esticides in well ventilated areas. Referle
he JPM Checkilst for u listof possible
strategies Tor idoor aud outdoos sites 85
well asinfo riration. on safe pesticidc use
and storage.

Step 7: Evaluate fhe reswits of your 1PM
actices to deterruine if pest management
phjectives are being met. Keep writlen
records of al aspects of the fogravh,
incuding recoriis for siate and local
regulations.

EVALUATING THE COSTS

1PM programs Mey actualty cost desd in
ie long-tetm than & copveational pest
confral progiam that refies golely on the
use of pestisides. Although the Tong-term
labor cests for IPM way e higher than
those fer gonventiopal pesticide
treatmEnts, he jsbot Gosts At often offset
Ly reduced expenditures fot materials.

\Whaelher an TPM program raises or lowers
costs depends iu part oo nature of the
curzent housckespink, mAINtENEnce, A
£it management operations. The costs of
implementiag ab [pM program alse
depend on whether the pest managemenl
aRrvicEs A1t contracled, performed in-
house, 07 3 cuabination of both. To fithe
1PM program intd the exizting budgetaty
{ramework, schoal administratots st
consider what additional and cedistdibuied
egpehditares &s involued. AS with sny
program, isufficient resaurces will
jeopardize e snecess of 2n 1P progremm.

SUMMARY

102 provides schools with an economicsl,
envirormentally friendly alternative
control and preveist pest problems.
gehools shoutd tailor [PM programi to
meel theix specific peeds and set
appropriate ohjectives andl thyesholds to
heln them implement 2 successful pest
fnanagement progran.

For additional {nformation of IPM, set
Appendix L: "Resburets.”



Resources

his appm:‘lix lists nrganizations with information ar services relsted to indoor & quality
{(1AQ). tn addition, the appendix includes section on JAQ-rslated publications. Following is
a list of the subscctions contained in thiy appendix.

Federal Agencies with Maior lndoor Air

Responsibilities for Public and Commercipl Buildings il
EPA Raglonal Offices ]
Other Fadersl Agenties 81
State and Local Agencles 62 HGE o
. . - - Raférence’herein
Professiona) and Standards Setting Organizations g2 : c‘;‘qﬁgﬁgﬁ@@iﬁﬁ :
Proditct Manufasturer Associations [ ;?g:ﬂ:g‘?mms :
Bullding Servica Associations # ., argbrvice bytrade -
Uniens & P
Environmental/Health/Consuraet (Organizafions £
Muitipte Chemical Sensitivity-Related Qcganizations §
Organizations Dilering Training on Indoor Air Quality 66
Radon 6
(ther EPA Gontacts and Programs of Inferast [}
Pubfications &
General information 89
tndgor Alr Quatity &9
. Secondhand Smoke (Envivonmental Tobacca Smoke)
- Asthma
~ TRadon
- Asbestos
. Biological Contamninants
Carbon Monoxide
» Lead
- PCBs
Building Management, Investigation, and Remetiation B
Kew Bullding Design %
Vantilation/Thermal Comfort 16
Standards and Guidelines It



FEDERAL AGENCIES WITH MAJOR INDDO
AND COMMERUIAL BUILDINGS
The Li.8, Environmiestal Protection Agency won

emphssizes tesenrch, in formation disseminatiot
isucs regutations and sardes o9 ather sctivitie

R AR RESPONSIRILITES FOR PUBLIC

ducts & nomseegntatory 1AQ program that
1, techyical guidance, dnd trining. EPA
5 that alleet TAQ nader the fnwa for

pesticides, toxic substances, and drinking water.

EPA Indoor Evviroaments Divislon
{Headguariers)

Mailing Address:

1200 Pegosytvania Averue, #6609
Washtingtan, D.C. 204€0

www.epa goviag

Additons] Resources [rom EPA

ERPERTR Rt L 4

EPA REGIONAL OFECES
Address luquicies to TAQ staff in the BPA regio

{CF, ME, MA, RE, RLVTY

ETA Regton t

{ Cunpress Street, Suite G0 {CAT)
Boston, MA 021 142003
617-918-1639 (indoor air}
$171-918-1285 {rudon)
£17-918-1524 {asbeslos)

I NY, PR.YD

E¥A Regien 2

299 Brasdway (MC R2DEPIEVY
28 Floor

Tow York, IXY 100071866
217-637-4013 (indoor 3i)

7] 26774013 (radon}
212-63740R1 (asbestos)

®C, DE, MD, PA VA, WY}
£PA Reglan 3

1650 Awch Streel, (3PM32)
Philsdelphia, PA 19903-2029
215-814-2086 (indoox air)
215.814.2086 {radan)
715-§14.2103 (usbestos)

£PA Qlfice of Transparistion and

Alr Qualily

National Viehicle and Fnc! Emissions
Lahoratory

1600 Teaveswood Drive

Ana Atbor, ML 43103

T14.213.4131 (voicemall) ot
734-214-4462
wwwap. poviolsq

Advenges clvan fitels cod tephnology io
recmreile the tsporldticn SECOT with the
prviranmeit tridd prOWKIT are Ihabie
commuitizs. Spansors @ volualary diset
retrofi grogiu.

ual oifices ar tie folowing sddresses:

(AL, FL,GA, KY, M5, NG, 5C,TH)
RYA Region 4

61 Vorsyth Swweet, 3W

Adlagt, GA 303033104
404-562-5443 (indoor air)
404.562-0148 (radon)

A04-562-3978 {asbestos}

(1L, 1N, M1, MN, OH, WD)

EDA Region 3

77 %, Jackson Boulevard

(MC A1) (MC ATI8)
Chicagy, L 60604-3590

Tepion 5 Brvisonmental Hoding
1.800-521-4431

3123532010 (outside Region 3}
312-856-6851 {indaor i)
412-886-6053 {radon)
312-353-9062 {ashestos)



(AR, LA, NM, OK, TX)

EPA Reglon &

1445 Rogs Avenue, Huite 1200
{6 PD-T)

Dullas, TX 75202-2733

Ragion 6 Environnental totline:
1-800-887.6063

214-665-7298 {indoor air)
214-665-8541 {raden)
214-665-3427 (asbestos)

(IA, KS, MO, NE}

EPA Region 7

901 N. §* Steeet (MC ARTTYRALL
Kunsas City, K5 66101
913-551-7391 {indoor air)
913-551-T603 {radon}
913-551-7020 {asbestos)

{CO,MT, ND, 8D, UT,WY)
EPA Region 8

999 18% Streat, Suile 300
(MC 8P-AR)

Denver, CO BO2022066
403.312-6017 {indoor alt)
403-312-6031 {radon)
303-312-6406 (2sbestos)

OTHER FEDERAL AGENCIES

Occupational Safety antd Health
Administrativn (OSHA) promulguies
safely and heaith standards, facilitates
training and consultation, and enforses
regulalions to epsure that workezs are
provided with safe and healthful working
conditions.

Raom N3641

200 Constitution Averne

Washingfon, DC 20210
1-800-321-Q8HA

wayw.OSHA. OV

National Tnstitute for Qecupstional
Safety and Health (n1osH) conducts
research, recommends standacds to the
.S, Department of Labor, and gonducts
training on various iysues including 1AQ 10
promote safe and Teatthful workplaces.
Undertakes investigotions & request of
smployees, cmployers, oiher Federa
agencics, and state and lacal apencies 1o
jaentify and mitigate workplace probiems.

w‘zmmﬁhm:‘w*:m;-a.,'fm-;r4arﬁ;ﬁw‘mmoﬂ

(AZ, CA,BL, NV, AS, GUY

EPA Region 9

75 Hawthorne Street (MC AIR-6}
San Brancisco, CA 94105
415-947-4189 {indoor air)
415-947.4193 {vadon)
415-047-4168 (asbestos)

(4K, 1D, DR, WA)

EPA Region 10

1200 Sixth Avenue (MC DAQ-10TY
Scattle, WA $8101-9797
206-553-1189 (indoor air)
206-533-7660 (radon)
706-553-4762 (psbestos)

Requests for Field Investigations:
Hazard Evalugtions and Technical
Assistance Branch (R-9)

4€76 Columbia Parkway
Cincinnali, OH 45226
513-R41-4382

Requests for Information:
1-800-35-NIOSH
www.cie.gov/iniosh

Cepters for Disease Controt &
Prevention

4770 Buford Highway, NE
Mail Stop K50

Attontn, GA 3004 3
110-448.5705

www.cdc.gov

« Office on Smoking gnd Health
Disteminates information sbout the
heatsh effects of passive smokg and
strafegies for reducing exposure 1o
secondhand smoke.



- Nations Center for Envitonmental
Health
Provides information and materials
regarding air potlution and respiratory
heulth, including asthma education and
prevantion.
weew,cde.govinoeh

v Division of Adolescent avd School
Heolth
Pravides infarmation o school kealth,
including environmenial health policy
and gridance.
www.eds govincedphpfdash

Natianal Heart, Lung, & Blood Institute
information Center

PO. Box 0105

Bethesda, MD 20824-0150

301.592-8573

s nhibi.nih.gov

Provides information and materials
regarding asthma education anet prevention.

US. Department of Eneegy

Bpergy Efficicocy and Repeweble Encigy
1008 1ndependance Avenue, 5W
Vhshingson, DC 20385

204-586-9220

WWW.CETE.anetgy. 8oV

Developing Indusiry siandards for
ventilation and ventilation strategles.

. Bonueville Power Administration
PO, Box 3621-RMRD
Pottiand, OR 97208
503-230-3000
g00-282:3713
www.bpa, gov
Within the Deparonent of Energy, BPA
serves the Northwest and provides
infarmation ot radon-rasistant
construrtion lechnigues, source control,
and ramoval technology far indoor air
pollutanis. Alse provides tgacher
resources and o variely of classroom
cupricula.
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STATE AND LOCAL AGENCIES

Your questions and concerns about indaar air probiems can fraquently be answered most

readily by the guvernment agencics in your state of locslity. Responsibilities for TAQ issues
are ysually divided smong many Jiffarent agencies. You will often tind that calling or
writing the agencies resyonsible for heslth o air quality control is the bast way to atert
gelting infotrvation from your stato or lucal government, Check the EPA Web site for state
apency coniact {www.epa.govliaqlcontacts.hunl).
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PROFESSIONAL AND STANDARDS SETTING ORGANIZATIONS

Air and Waste
Management Assectation
t Gateway Cenler, 39 Fioor
Pittsburgh, PA 15222

4 2-232.3444
WWWAWMS, 0T

Air-Condstianing and
Refrigeration Iustitnte

4301 N. Faicfax Dr, Suite 425
Arlington, VA 22203
703-524-8300

wyyw.arl.org

Ametiean Conference of
Governmental Yndusirlal Hygienisls
133 Kemper Meadow Drive
Cincinneli, O] 45240

513-742-2020

www.acgih.org

American Industrist
Hygiene Association
2700 Prospurity Avenue
Suite 250

Fairfax, VA 22030
T03-840-8888
www.atha.org



The American institate

of Architects

1735 New York Avenue, NW
Washinggun, DC 20006
202-626-1300

www aiaonline.com

American Soclety for Testing

and Matevials

100 Bar Harbor Drive

West Coushohosken, PA £9428-2955
§10-832-9710

www.astin.org

American Sotlety of Heating,
Refrigerating, and
Alr-Conditioning Engineers
1791 Tullie Circle, NE
Atianta, GA 30322
404-636-3400

www ASHRAE.Gg

Art and Crafl Materials Justitute
P.O. Box 479

Hanson, MA (2341

781-293-410C

wwrw.aciinet.0rg

Conducets a certification program (0

angure nontpxicity (o proper labeling}
amd quality of products. Works o develop

and mainiain chronic hazard labeling
staudard for artand craft materials.

Association of Higher Educafiot
Facilitizs Offices {APPAY

1643 Front Street

Alexandria, VA 22314
701-684-1446

WWW.ApPLOIE:

Commell of Educational Facihiies
Planuers International (CEFPFY)
5180 E. Desert Cove Dirive, Suite 104
Scottsdale, AZ 85260

480-391-0840

www.cepl.org

Naiional Assocition

of Schaad Nuvses

1415 Park Street, Suite A
C'astle Rock, CO 80109
1-866-627-6767

National Conferznce of States o
Building Codes and Standards, Inc.
505 Huntmar Park Drive

Suite 210

Herndon, VA 20170

703-427-0100

WWWNCRbES.OTf
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PRODUCT MANUFACTURER ASSOCIATIONS

Adhesive and Sestant Counneil
7979 Old Georgetown Road
Hetheada, MD 20814
301-986-9700
www.ascouacil.org

Asbestos Institute

1002 Sherbrookes St., West

Suite 1750

Montreal, Quebet

Canada HIAILG

$14-844-1956
www.asbeslus~instim:c.cafmain.hml

Association of Waill and Ceiliag
Industrits, Internation sl

407 West Broad 3treet, Suile &
Falls Church, YA 22046
703-534-3300

www.aweLorg/

¢-malk: jones@awcl.org

Carpet and Rug [nstitete
310 Holidey Avenudc
Dalton, GA 30720
06-278-3176

WA, CArPEt-NL GO



Chemical Specialties
Manufacturers’ Association
1913 I Street, NW
Washington, TIC 20006
202-872-8110

Flectric Powar Research Institate
2O, Hox 10412

Palo Alto, CA 94303
650-855-2902

wwwepri.com

CGasTechnology lostitute

1900 South Mount Pcospect Road
Des Plaines, 1L, 60018-1804
847-768-05G0

www.gri.org

Manufacturers of Emissions Cantrols
Aszociation

1660 L Street, HW

Suitz 1100
‘Washington, DC 20036

202-206-4797

WWRINECAOE
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BUALDING SERVICE ASSOCIATIONS

Air-Conditianing and
Refrigerstion Instituse
4301 Noeth Fairfax Drive
Suitg 423

Arlington, VA 22203
703-524-8800
www.ar.org

Ajr-Condilipiing Contractars
of America

1912 Mew Hampshire Ave., NW
Washington DC 20009
2072-483-9370

WWWACCROIR

Araerican Couneil of Engingering
Colnpanies

1015 15* Street, NW, Suite {17
Wazhington, DC 20003
2023411414

WWW.ACEC.OTE

Assaciated Alr Balsnce Couneil
1518 K Street, 2IW, Suee 503
Washingtos, DG 26005
202-731-0202

www.aabchg.cord

e LTI SR T et ot
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National Paint sud

Coatings Asseciation

1500 Rhode [sland Avenus, NW
Washington, D 20005
202462-6271

wiwwpaint.org

Moyt Ameriean Jusulation
Wannfacturers’ Associalion

44 Cangl Center Plaza, Suite 310
Alexandriz, VA 22314
1703-634-0084

Wsw.nakmn.aig

Dutdoor Power Equipment Tastiiute,
In<,

141 South Pairick Street

Alexandris, VA 22314

703-549-7600

WHW.INOW.OTE

Sustainable Buflding Industry Couneit
1334 1t Street, N.W,, Suite 1000
Washington, DC 20005 USA
902-628-7400 K210

wurw.shicouncil.acg

e

Association of Energy Eagineers
4025 Pleasantdale Rd., Suite 420
Atlantz, GrA 30340

404-447-5083

www.aceCenier.org

Associafion af Specialists in
Cleaning and Restoration Intl,
279 Clover Leaf Drive, Suite 460
Miflersvillz, MD 21108
410-729-5500

WWINASCT.OME

National Alr Duct

Cleaners Associztion

1518 K Strect, NW, Suite 403
Wathingtan, DC 20005
202-7137-2026
wwwhnadcacom

Nationat Asseciation

of Power Engincers

5707 Sesminary Rd, Sulte 200
Fails Church, VA 22041
701-845-7055
www.nape.ret/nape himl



National Energy
Management Institute

60} North Fairfax St., Suite 120
Alexendria, VA 22314
703-73%-7100
www.nemionline.ory

National Environmental
Balancing Bursau

8475 Grovemont Cixe le
Gaithersburg, MD 208774121
101-977-3698

weni.nebb.org

m"mﬁ'ems'm.;-m«mwﬁmﬁ;{n' i

EMPLOYEE UNMIONS

Arperican Agsaeiation of Classified

School Emiployess

7140 SW Childs Raad
Lake Oswego, OR 97033
503-620-5663
WWW,AACSE.01

Americun Federation of Teachery

555 New Jersey Avenug, NW
Washington, DC 20001
202-§79-4400

wrwe sft.org

Mutionai Fest Cantrol Assaciation, In¢
R100 Cak Street

Dunn Loring, VA 22027

703.573-8330

wwwpestworld.org

Sheet vietal and Air Canditioning
Canlractors National Assaciation
PO, Box 221230

Chantilly, VA 20153

703-§03-2980

WARW.SMECRE,OFE

Nations] Educalion Association
1201 16= Street, NW
Washington, DC 20036
20°-873-4000

WWWACA.UTE
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ENVIRONMENTAL/ REALTH/CONSUMER ORGANIZATIONS

Anterican Long Associntion

{or your Jocal hung association)
6} Broadway, 6% Floor

HMew York, NY 10006
212-315-8700

W lungusa oty

Consomer Federation of Amerita

1424 16 Styoet, NW, Suite 604
Washington, DC 20036
202-387-6121
wwwronsumerfsd.ong

Natloral Envicannental
Wealth Association

490 South Colorsde Blvd.
South Tower, Soite 970
Denvey, CO #0222
103.156-9050
www.ieha.org

Occuputional Health Koondatim
815 16% Street, NW, Room N2
Washingtor, DC 20006

wild Ones—Nal nrat
Landseapers, Lid

PO, Box 23576
Mitwaukee, W1 53223-0576
970-730-3986

wrw. for-wild.oTE

Natlosal Education Assoclation
fealth Information Network
1207 16t St NW, Suite 521
Washington, DC 20036
200-718-8387

wwwocahin. ot



MULTIPLE CHEMICAL SENSITIVITY

Human Ecology Action Leagua (HEAL)
?0. Box 29629

Atlsnta, GA 30359

404-248-1898
wwmemhm.aoi.com]l—lEALNz%nl

Nattonal Center for
Enviroxmental Health Strategics
1108 Rural Avenie

Voorhees, NI 08043
856-429-5358

wwwncehs.org
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{MCS)-RELATED ORGANIZATIONS

National Feundation for the
Chemieally Hypersensitive
4407 Swingan Read

Rhodes, M148652
517-689-6369
wwwmcsrelef.com

gy,
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Alzo, note Regionat Redos Training Centert (n next seotion.

American Industrial Mid-Abantic Esvironmental

Hyglene Association Hygiene Resource Center

2700 Prosperity Avenue, Suite 250 University City Seiencs Center

Fairfaz, VA 22031 1624 Markst Strest, 1 Floor Bast
7073-849-3488 Philadelphie, PA 19104

W2 iDa.org 215-187-1235

Sponyors 140 cowrses in donjusnciion with Provides training lo oceupatianal safety and
maetingy for AIHA members only, health professionals and paraprofessionsls.
Ameriean Society of Heating, OSH & Trajning Institute

Relrigerating, amd 155 Times Drive

Alr-Conditioning Engineers Des Plaities, {& 60018

1791 Tullie Circle NE “W.OSP{A.EOV!fsulelduainiugi

Atlants, GA 20329 trabning resources himl

404-635-3400 OSHA uesd.edu

www, ASHRAE.018 Prowides caurses to axsist healih and safety
Sponsors prafessional development professionals in evaluating JAQ

seminars on [AQ

E&’ﬁ%&l‘iﬂﬂ*ﬁ;ﬁ‘h"{% SRR R Tt Sy BN TR AERETRNE
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State Radon Offices

For infoumatian, call the radon contact in the EPA Tegional Office for yoor state, 0¢ visit the

T.PA Radon Web site wyw.epa.goviradon

Reginnal Radon Training Centers
EPA has coordinated the

formation of four Regional Radon Training Centters (RRTCs). The

RRTs provide a ange of radon training and pruficiency examination cowrses o the public

for a fee. See www.cpa.gnvfmdunfmcs.hlml



Eastera Reglonal Radon Training
Cexter {ERRTC)

Coek College.

162 Ryders Lane

New Brunswick, NJ 089018519
1329329271

www.eaokee ratgers.eduproprans/
radon.hitnl

Wikdwest Universitiet Radoen Canzoritum
(MURC)

University of Minnesota

1994 Ruford Avenue (240)

St Paul, MV 535108

800-843-8636 or 612-624-4754
radon.ozncl.ksn cdwfradon,_courses.him.

Southern Regional Radon Traintig
Center (SRRYC)

Auburn University

217 Ramsay Hall

Acburn University, AL 36849-5331
§00-626-2707 or 134-844.5715
eng.auhltn.cdukamedulpdfradnn!
index.mi

Western Regionai Radon Traiuing
Center (WRRTC)

University of Colosado

1420 Austin Bluffs Parkway
Colorado Springs, CO 80818
1-877-123-66¢)

wwwwrric.net

m&‘:’a"{ﬁ'&}?“ﬂ’%‘fc!"“.b.‘%‘&ﬁff T AT A T o oA B RS TR 8 sk

OTHER EPA CONTACTS AND PROGRAMS OF INTEREST

EPA Ashestos and Small Business
Ombudsman

1200 Pennsylvania Ave., NW

Mail Cods: 1808T

Washington, DC 20460
1-200-368-5888

Tttpdfwww.epa gov/sbo/

Provides information un asbesios.

EPA Clean School Bus US. {nitiative
734-214-4780

Eemail: clemschoslbususa@epa.gov
www.epa govicicanschoolbus
Provides information and resources o
schoals and school districts on how fo
rediice pollution from school buses
through retvofti, replacemen t and
anii-idling programs.

EPA Evescy STak Frograms

1260 Pennsylvania Avenue, NW, (6202))
Washington, DC 20440
).838-5TAR-YES

wrw.epa. govienc rgysiar

EPA Healthy Schools Web Site
www.ept.govischools

Camprehensive resourcs for all healthy
schools-related progravs at EPA. Links fo
individual EFAd programs.

[PM Schosl Contncls

Biopesticides and Poltution Prevenion
Divisien {7511C)

pollution Prevention Staff

Ariel Rios Building

§200 Pennsylvania Ave,, NW
Washington, D.C. 20460
vrww.epa.govioppbypd biopesticides/
bppd_contactshim

Field and External Affaics Divisian
(7506C)

Office of Pesticide Programs
Arigl Rios Building

1200 Pennsylvania Ave., NW
Washington, DC 20460

www.epa govipesticides/

National Lead Information Center
1-800-424-5323

Provides information on Isad, lead
contamination, and lend hazards.

Nalional Pesticide Informaiion Center
Oregon State University

331 Weniger

Corvallis, OR 97331-6502
1-800-858-7378

npic.otst.eduf

Nationnl Eesth:ides‘l‘elecnmmunitatiam
Netwark

1-800-358-7378

Tn Texsy: §06-743-3091

Provides Infarmation o1 pesticiles,
Bazards, and risks.



Purdue Univorsity’s 1PM Techuicsl
Resourze Canter

Serves only Illinois, Indiana, Michigan,
Minnssota, Ohio, and Wisconsin,
1-877-668-81PM (1 -877-668-8476)
www.enmLpurduc.edufemomuiogy!
sutreach/schaotipm/

EPA Supported Technical Resource Center
Jor IPM in Schools and Day Cares.
Provides tonls, training and jechnical
support for schoals and ddy carg centars
to start gn TPM program. Training
oppartunities, IPM principles, and specific
menagement tochnigues are available for
cusipdial and matuenance staff

RCRAISupermndePCRAHonine
1.800-424-2346

Safe Drinking Water Hetline
1-800-426-4791

Provides information on tgad in drinking
water,

Siratospherlc Ozone Information
Hotline

1-800-286-1956

Provides informetion on
chiorafluprocarbons (CFCs).

Texas A&M University's 1PM Technical
Resaurce Center

Gerves only Texas, New hexico, and
Oklohoma.

1-R77747-6872

schoolipm.tanva.ede/

e s e L EIEA R

PUBLICATIONS

EPA Supported Tachnica! Resource Cenier
for IPM i Schouls and Day Cares.
Provides tpols, training and technical
suppart for sehools and day care centers ©
séart an IPM progrant. Tratning
opparbmities, 1PM principies, and specific
management feckniques are awirilable for
custadial and maintenance staff.

T5CA Hotline Service
025541404

Provides information an ashestos and
ather toxic substances.

University of Flarida’s 1M in Schogls
schaalipm. ifasufl.edul

Provides fres, waeful information for schaol
adwiinlstrators, staf] members. pest
managers. and parenis lo stari an M
progra.

Voluntaxy Diesel Retrofit Program
Offiae of Transportation and Air Quality
{54B1A)

1206 Pennsylvania Avenue, N
Washinpton, DC 20460

n02-544-1682
www.epa"gow‘utathtml‘it

Addresses pollution from diese!
construction eyquipment and hequy-duty
vehicles that are on the rond foday.

[terns marked * ate avaiiable for order from the National Service Center for
Environmental ¥ ablications (NSCEF). 1-800-490-9198 ar Fax: 513-489-8455. Contact:
PO Box A24L9 Cincinnati, OH 45242-0419. wwwepa. govlncepihomfmdexhtm

Ttems nwrked ** are available for order from NIDSH Publications Dissemination, 1-800-

354-4674 or 3} 4.533-8287. Contact: 4 §76 Col

wmbia Parkway, Cincinaati, OH 45202, View

the list of available publications at www.cdo.gwlnéoshlpubiistd.html

Trems marked **¥ are avatlable for order from e U.S. General Accgunting Office. 200-
$12-6000, Pax: 202-512-6061. Contact; PO. Box 17050 Washunghon, DC 20013. Search for

avatlabls publications at wwaw.gao.gov:R 763/



General Information

America’s Schools Report Differing
Coneitions. (June 1996)*** Prepased by
the U.S. Generat Accounting Office.
Report to Congressional requesters on
School Fagilities. GAOMIENS 56-103
Publication #B260872.

Conditions of America’s Schaals,
{February 1995)*** Prepased by fhe US.
General Accovnting Office. Report to
Congressional requesters on school
facitities, GAOHEHS 95-61 Publication
#P259307.

Heakhy Buildings, Healthy FPeopie: 4
Vision for the 21¢ Century. {Oclaber
2001)** Prepared by LS. EPA. EPA 402~
K-01-003.
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indoor Air Quality
General FAQ Information

1AQ Tools for Schools Kt {CD ROM].
(Thicd Edition, Decereber 2000
Preparcd by US. EPA. Includes ahl wrilles
materials provided in the Kit, including the
1AQ Hackgrounde and cheeklists, o
Adobe PDF and M3 Windows PageMaker
format. EBA 402 C-1G-002.

Indoor Air Quality and Student
Perfarmance, (AUgust 2003y Prepared

by U.5. EFA. Presents information sboul
the probicm of poor 1AQ, ifs causes, health
consequences, and toiutions, EPA 402-K-
03-006,

Indoor Air Quality Tools for Schools:
dctians to mprove IAC. (Scptember
1999)~ Prepared by US. EPA. Servesns d
marketing tool for the [4Q Tools for
Schoals Kit and program. EPA 402-F-99-
008,

Indoor Air Quality Tools far Schoois Case
Studites.* Brepaned by U.S. EPA. Shares
experiences, including issues in
cotnmunicating problems, fi inacing, and
remediation, of schools acrosé the country
that have o sre implementing the IAQ v
Kit. View a fist of case studies available for
arder on the EPA Web site at
vewrw.opa.gov/ing/schools

HEA

Profiles of Schoot Conaltions by State.
(Tune 1996)*™ Prepared by the US.
Geners! Accounting Office. Reportte
Congressional reguesters oa Schaool
Facilities. GAOTHEHS 96-148 Pubtication
#B2T2038,

Repori of the [nter-ministerial Conmitiee
on Indoor Atr Quality. (1998 G. Rajhans.
Contact: G. Rajhuns, Health and Safsty
Support Services Branch, Ministy of
Labour, 400 University Avemie, 4a floor,
Torento, Onlaria, Canada M7A 1T1.
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ladoor Al Guality Tools for Schogls
Communications Guide. (Septemiber
2002)* Prepared by U.S. EPA. Offers
gommunication strategics for school
pmmmei addressing IAQ cORCE
cxpressed by the schoal sommunity: EFA
402-K-02-008.

Indoor Air Quality Tools for Schaols
Program: Benefits of . Improving Air
Cuulity in the School Anvironinen.
{October 2002)* Preparsd by US. EFA-
EPA 402-K-02-005.

Indoor Alr Quatity Toots for Schools
Training Modules 1 and 2. {CD ROMY
Preparcd by U:S. EPA. Provides hite
modutes, including Power Point
presentation slides, to aswist in the truining
of school districs personnel for use of the
14Q Tools for Schacls Kit. FPA 402-C-99-
002, —

Yudsor Air Qratity Tools for Schools
Companien Documnents

Air Quality Guidetines for Eurape.
Prepured by the Warld Health Organization
(WHO). (1987) Available from WEO
Publications Center USA. Contact; 49
Sheridan Avenwe, Afbany, WY 12210,
WO Regional publications, Eusopean
Series Number 23.



Purdue University's IPM Techuical
Resource Center

Serves only Illincis, Indiana, Michigan,
Minmesota, Ohio, and Wisconsin,
1-877-668-81FM (1-877-668-3476)
www.mhn.purduc.edulemomaingyf
autreachvschaolipm/

EP4 Supported Technical Resourca Canter
for [PM in Schools and Day Cares.
Provides teols, raining and teckmical
support for scheols and duy care cenlers
s tart an [PM program. Training
opporiunities, IPM principles, and specific
management lechnigues are available for
custodial and mainlenancs stff.

RCRNSuperfund#EPCRA Hatline
1-800-424-9346

Safe Drinking Water Helline
1-800-426-4751

FProvides information or lead in drinking
walsr,

Rtratospheric Ozouns Tuformation
Hotline

1-800-296-1996

Provides information o1
chlorofluoracarbons {CFCs).

Texas A&k University's IPM Techoical
Resource Center

Qerves only Texas, New Mexico, and
(kishatms,

1-377-741-6872

schoolipm tomy.edn/

PUBLICATIONS

EPA Supported Technical Resousce Center

Jor IPM i Schools und Day Cares.

provides tools. fraitting ond tecknicat
auppovt for schaols and day care cenlers 10
rart an [PM program. Troining
oppartimifies, 1PM principles, and specific

anageme#t technigues ars avgilable for
eusindial ard maintenance staff.

peCA Hofline Service
202-554-1404

Pravides informutios O% asbestos and
othes toxic substances.

University of Florida's 1M, in Schoolf
schnolipm.lfas.uﬂ.mdlﬁ

Provides free, useful information far school
administrators, staff members, pest
randgers, and paranis 1 stars an [PM
program.

Voluntary Diesel Retrofit Program
Office of Transportation and Air Quality
{6401A)

1200 Pennsylvania Avenne, NW
Washingtan, DC 20460

202-564-1682
www.q)a.gmlotaqfreimﬁt

Addvasses polhution from diesel
conslruction equipment and hedvy-cuaiy
vehicles that are on the road 1042).
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fieams marked * art availabie for order {rom the National Service Center for

Envivonmental Publications (MSCEP). 1

-800-490-9198 or Faxi 13-439-2695, Contact:

PO. Box 42419 Cincinaati, O8 45242-0419. www.epa(govinucpihpmﬁndex.h!m

Ttesms smarked ** are available for order from MIOSH Publications Dissemination, 1-800-
156-4674 or 13-333-8287. Caontact: 4676 Coluwhia Parkway, Cincinnati, OH 45200 View
e list of aveilable publications at www.cdc.gwfnioshfpublistd.hnnl

ftems marked *** are availablc for order from the US. General Aceounting Office. 202-
5126000, Fax: 202-512-6061, Contact: 1.0, Box 37050 Washington, D¢ 20013, Search for

sveilable publications at wwwW.ga0 gov:8765/



Phe Health Consequences of Invaliniary The Secorlkiand Smoke Commaunity
Srcking: A Report of the Surgeon Generat. Action Kit (anling only).” Prepared by

(1986) Prepared by U.S. Department of 1.S. BBA. Assiste community leaders i
Heslth and Human Serviees, Public Health educating communities about the dongers
Service, Office on Smoking and Health, of secondhand smoke, EFA 402-C-06-005.
1600 Clifton Road, NE (Mail Stop K50)

Attanta, GA 30333,
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Asthma

Asthma Media Campaign: Fish Outof Clear Your Home of Asthma Triggers: Tour
Wazer Brochure. Preparcd by US. BRA, Children Will Breathe Easier.* Pregared by
Provides information t peopls with LIS, EPA. This tri-foid brochure cducates
asihma and parents and caretakers of parents and caretakers of children with
children with asthma on strsicgies for asthizia on commen envirmmental
managing asthims and exposure o triggers. allergens and asthma tsiggers foundin the
ERA 402-F-01-008. {Also available in Tome and offers suggestions for easy steps
Spanish, BPA 402-F-0L-008A.) to controf exposurs to end reduce o

' climinate the presence of allergensin the
Asthma Speakers Kit, Prepared by US. nome, EPA. 402--99-005. (Also auailable
RPA. Provides resouvces, ingluding 33mm in Spanish BPA 402-£-59.085D,
stides for cduealing the general public on Vielnamese BPA 402.F-99-0058, Chinese
asthena topics, includiog high-risk [PA 402-F-99-0054, and Korean EFA
populalions, effects of the indoor 402-F-95-005C.)
cnvizanment on asthma prevalence, and Sealth af Home: Controlling As thma
common indoor asthma triggers. EPA 402- (English/Spanish VHS Vid ei}“ Prepared
B-01-002. by 119, EPA. EBPA 402-9-01-006,
Asthma Speakers Kit (CD ROM). Fropared
py US. EFA. Provides afl resources 1AQ Tools for Schools Bulletin: Astkma
available in Ure asthma edveation module and Allergy. (Fall 2001** Prepuredby
in electronic format. EPA 402-C-01-002. US. EPA. Presents atticles ot VRO $51E4

refating lo sthia and allergies management

Managing Asthma; A Guide for Schoals. in schools. EPA 402-F-01-015,

Prepared by NHLBL A 17-page booklet
that provides action steps for scheol
petsonnci 1o develop an asthma
mpnagement program for smidents with
asthna. Available for order from NULB1,
0. Bax 30105, Befhesda, MD 20824.
Publication 91-2650. (Order fee: $3.50.)
Additional resourecs are available for yrder
fram the NHLB] Web site at
emall.shibihin. et



Radon

A Citizen 5 Guide to Redon: The Guide to
Protecting Yourself and Yowr Family from
Rerdon (January 2009)* Prepared by U.S.
EPA, U.S. Departmeat of Health and
Hurman Services, and U8, Public Health
Service. Offets strategics for testing radon
levels and whal to do after testing,
discussion of the risks of radon and
comsnon royiha, EPA 402-K-09-001.

Cangumers' Guide 1o Radon Reduction:
How 10 Reduce Radon Levels in Yowr
Home.* Prepared by US. EPA. Brovides
puidefines for Luildings that have testod
positive for radon and have elevated radon
levels. EFA 402-K-06-084.

Home Buper’s and Seller’s Guide to
Radon. (January 2009)* Prepared by

U.8. EPA, Provides information on testing
for radon in homez and related hicalth risks
for new homehuyers, geliers, real estare,
celocation professionsls, 2nd heme
inspections. EPA 402-K-09-002. Also
available for downloading in PDF from the
EPA Web siee at www.ega.govlra.donipdfsl
hmiaygud.pdf. Also available in

Spanish (EPA 402-¥-02-001).

Indoor Rado# and Radon Decdy Product
Measurement Device Proweols. (Tuly
1492) Prepared by US. EPA,. Provides
information, tecommendations, and
technical guidance for using radems decay
product measurement methods to estabiish
standard operating procedures. EPA AL2-
R-92-004. Onlinc only at www.epa.gov/
radon/pubs.
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Ashestos

ABCs of Asbestos in Schools * Prepared by

U.8_EPA.EPA 745-K-93-017.

Abalement ofAsbesfos-ComainingPipe
Inselation. (1986)** Prepared by US.
EFA, Technical Bulletia No. 198642,

4 Guide to Moniloring Alrhorne Asbestos
I Buildings. {1989} Dale L. Keyoo and
Jean Chesson. EBovironmental Sciences,
tnc., 103 E, Speedway Bivd., Tucson,
Arizona B3703,

Learning Abour Raden: 4 Part of Nufure,
{February 2002) Prepared by US. FPA.
Targeted lo Native Americans, discusses
e basics of radon sources in the namral
envitonment, testing for radon and how
homies can b fixed to reduce radon levels.
£PA 402-K-02-002. Online ouly at
WWW.:pa.gov!mdmiguhs.

Radon In Schools. (3% Edition, Gctoher

. 700) Propartd by the Mational

Education Assotiation and the Americau
Lang Association. Presents information ot
radon to [RISE BWRLCHPSS AMONE studznts,
izachers, and pareats for potential radon
problema in schoolt. EPA 402-F-03-025.
Online only at v, gpa.goviradon/pubs.

Radon Measurements in Schools—Revised
Edition. (1393)* Prepased by US. EPA.
EPA 402.1-92.014. Onling only o
wwweps.goviradon/pubs.

Radon Measurement it Schools: Seif-
Paced Training forkbook. {19941*
Prepared by US. EPA. EPA 402-B-94-001.

Radon Prevemtion in the Derign and
Constryction of Schools and Other Lurge
Buildings. (June 1994)° Prepared by UsS,
£PA. Provides comprehensive iformation,
instractions, aed guidelines on desigaing
and constructing a new tsiling with
radon-resictant features and techniques for
radon mitigation that are currently being
studied and appiied. EPA 625-R-9Z-0L6.
Axaileble online at www.epa.gowORD/
WRMRL/pubs.

e TIEYS par B AT
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A Guide to Respiratary Prosction Jor the
Ashestos Abntament Indusiry. (1986)**
Preparzd by US. EFA. EPA 560-0T5-85-
001,

Asbestos Abarement Projecis: Worker
Protection. 40 CER Pact 763. {February
1987)** U.S. EPA.

Ashestos Bun and Phaseout Rude. 40 CTR
Parts 763.160 to 763.179. se U8 EPA.
Federal Register, July 12, 1989



Asbestos Face Book.® Prepared by US.
EPA. EPA 745-K-93-016.

Asbestos in Buildings: Guidance for
Service and Mainienance Personnel
(English/Spanish). (1985)** Prepared by
(.S, BPA. HBPA 560-5-83-018. {"“Custodial
Pamphlet”)

Ashestos i Buildings: Simplified Sampling
Scheme jor Surfacing Materials. (1985) 7Y
Preparcd by US. EPA. 560-5-33-Q30A.
("Pink Book™)

Ashestos in Schools: Evaluation of the
Asbestos Hazard Emergency Response Act
{(AHERA) ™ Summary report prepured by
(J8.EPA_EPA 560-491-012.

Construction Industry Asbestos Standard.
2% CFR Part 1926.58.

Tact Sheet: Asbesios.® Prepared by Us.
EFA. EPA 743-F-03-007.

Eact Sheet: Asbesios in Schools:
FEvaluation of ALIKRA.* Prepared by LS.
EPA. EFA 145.F-91-100.

Cleneril Indusiry Asbastos Standerd. 22
CER Part 110.1001.
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Guidance for Controlting Ashestos
Containing Materials in Buildings.
{1985)%* Prepared by U.S. EPA. EPA $60-
5.85-024. (“Purple Book”)

Guidalings for Conducking the AHERA
TEM Clearance Test to Delermine
Completion of an Asbestos Abatement
Project. ** Prepared by US. EPA.EPA
560.5-8%-001,

Managing Asbestos In Place: 4 Building
Ownary Guide to Oparations and
Maintenatice Programs for Asbestos-
Containing Materials, (1 990)** Preparcd
by US. EPA. 1590 {“Green Book')

Meosuring dirborng Asbestos Fullowing 4n
Abatement Action, (F983)** Prepared by
U.8. EPA. EPA 500.4-85-049. ("Sileer
Back™)

Notional Emissions Standards for
Hazardous dir Poliutants. 40 CFH Pasrt81,
{April 1934)** Prepared by U.S. EPA-

Biological Contaminants {Mald, Pests. E1c.)

A Brief Guide Io Mold, Moisture, and Your
Home."” Prepared by U.S. EPA. Provides
information and guidance for Romeawnets
and renters o8 how la cleanup restdential
mold and moisture prablems and how lo
prevent build-up. {Available in Spanish.)

EPa 402-K-02-005. Avatlable for
downloading in PDF frore the EPA Web

sito at www.opa.govimoldipdfslmoldguide.pdf

Bianerosols, Aysessment and Control.
{1999) Prepaved by the American
Conference of Governmental [ndustrial
Hygienists, nc. Cincinnali, OH. [SBN 1-
g82417-29-1. §13-742-2020.

wyrw acgih.ong

Fact Sheet: Mold in Schools. (2004)"*
Prepsred by U.S. EPA. Pravides an
organized spmmary of information retated
1o facts of mold growth in school baildings
and portable classtooms. EpA 402-F-03-
liras

Guidelines for the Assessment of
Bioaerasuls in tha indoor Ezvirortment.
(1989) Prepared by the Amernican
Confercnce of Governmental Industrial
Hygienists, 6500 Glerway Avenue,
Building D7, Clncintati, OH 4521%

Integrened Pest Management in §chools {4
Retter Method). (VHS Video of CD-ROM)
Prepared by Safer Pest control Frojest
(SPCP). Explains in sirnple langusge what
1PM is and how to get it gisried. Avaitable
frarn the SPCP Web site at spopweb.oig/ of
at 312-641-5575.

Fniegrated Pest Manogemens for Schoois: A
How-te Manual. (1997) Preparcd by US.
EFA, Region 9. Provides 2 full discussion
of IPM concepts, policies, and
implementation practicalities. It also has
spetific muregement strajegits for 14
common pests and prablem sitos at
schools. EPA §09-B-97-001. Available



from the EPA Wb site at www.epa.gov/
pesticides!ipwschaolipmﬁndex.hunl

Mold Remediation in Schools and
Cammercial Buildings. (March 2004)*
Prepared by U.S. EPA, Presents puidelines
for the remediation and clean-up of mold
and molsture probiems in schoofs and
sommerciat buildings, including measures
for profecting the health of buitding
oceupants and remediators during
improvements, EPA 402-K-01-001.
Available for dowaloading in PDE from
thes EPA Weh site &t www.cp guvimold/
pdfs/moldeemediation. pdf

Pest Control in the School Environment:
Adopting [PM. (1993} Prepared by U.S.
EDA. This bookiet it desigred to
encourage and assist schoo! officials in
examining and improving their pest
management practices. It idendifics ways
to peduce the use of pesticides in school
buildings and landscapes, as well 8s
alternative methods of managing pests
cormonty found in schools, EPA 735-F-

TR SRS RS Tl T
Carban Monoxide

Protect Your Family and Yourself fromt
Carbont Mowoxide Poisontng. {Outober
1996)** Prepaced by US. EPA. Thig fact
sheat discusses common healih hazards
associated with exposure to CO and
provides guidance on what ta do if
suffesing feom CO poisoning and how t0
prevent exposuse 10 CO0, including the usc
of tarbon monoxide detectors. EPA 402-F-
96-005. (Also availoble in Spanish EPA
402-F-57-004, Vielnamese EPA 402-F-99-
004C, Chinese BPA 402-F-90-0044, and
Korean EPA 402-F-99-004B.)

Lead

Fight Lead Poisonivg with @ Healthy Diel.
(2001) Prepared by U§. EPA. Containg
|ead poitoning preveution tips for famnilies.
Eot hard copies, call the Mational Lead

Infocmation Center at (800) 424.LEAD.
(Available in Spanish.) EPA 747-5-01-004.
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93.012. Availuble from the EPA theh site ot
www.cpmgovlpesiicides(ipm!hmchm.

Pesticides: Uses, Bffecss andd Alternatives
10 Pesticides ia Schoals. {Novembet
1599)*** Prepared by the U.8. General
Acconting Office. Report to the Rapking
Miiotity Membzr, Committee on
Ginvarnment Affairs, Resources,
Compunity and Eeanomic Development
Division, GAOMCED-00-17.

Protecting Children in Sch gols from Pests
and Pesticides. (2002 Preparcd by US.
[PA. The brochure provides sesourees,
syeess stories and cxsmples of PM
practices for safer pest management within
our nation’s schoots. EPA 73 5F42-014.

Tha ABCs of IPM: & Modulor Video
Training Course. (VHS Video 2087
Prepared by the Texas Agricultoral
Extension Service. Available from the
Texas A&M University Web site at
schonlipem, tame edw/

573 o
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What You Shauld Know About Combustion
Appliances and Indoor Air Pollution.
(1991) Prepared by the U3, Consumer
Product Safety Commission, American
Lung Associatéon, and EBA- Angwers
commonly asked queslions about the effzel
of combustion appliances (¢.&, tatchen
pvens, fugi-burning furnaces, firepleces,
space heaters) on 1AQ and humnan health,
and ruggests ways o reduce exposre o
comhustion potlutants with propes
installation, use, and mainienance of
cottbustion appliances in lhie home. FPA
ADO-F-0§-100.
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Lead Poisoning and Your Childre. (2000)
Prepared by US. EPA. Presents geveral
lead information and safe practices for
pazents in a foldout poster. For hard ctpies,
<all the Nationat Lead Informaticn Craler
at (800) 424-LEAD. {Availsble in
Spanish j EPA 747-¥.06-003.



Lead Poisoning Preveniion Media
Outreach Kit, (2001). Prepared by U.S.
EPA. Assists state end tocal health,
enviconmental, and housing agencies in
working with the media, and to create
prese and outreach materials. For hard
copies, call the National Lead Informalion
Center al (R00} 424-LEAD, {Available in
Spanish.) EPA MT-K-01-DO2.
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Polychlorinated Biphenyls (PCBs)

A Recommunded Standord for
Decupalional Exposire t Polychlorinated
Biphenyls. (1977) Preparcd by LS.
Deparlment of Health and Human
Services, Public Health Service, Centers
for Disgase Control, and National [nstivute
for Ocoupationsl Safety and Heaith,
DHHS (NIOSH) Publicaton No. 77-225.
Available frorn the National Technical
Information Service, 5285 Port Royal

Rond, Sprngfield, VA 22161,
!l;-':ﬁm’ﬂ'(“..’.ﬁam&\.ﬂﬂ‘;”.‘i’\f".:’{"i'u-"'i‘.'.\;..'

Building Management, investigation,

An Update on Formaldehiyde. (4 97N
Prepared by the LS. Consumer Product
Safety Commissiun, Provides information
sbout whers cansurners ¢an come in
contaet with formaldehyds, health effects,
and how to reduce sxposure to chemicals.
Ayailable from the CPSC Web site at
WWW.CDSE. gov!cpscpubfpubxf’?’ls\pdf

Building Air Quality Action Plan (BAQ
Action Plan).** Prepared by U.S. EPA,
Follows elght logical steps and includes 8
choeklist to assist beilding owners and
wmanagers in understanding building
conditions and implementing good 1AQ
management practices. EPA 402-K-98-
0DL. (A companion 1o BAQ: A Guide for
Building Ownera and Facility Muoncgers.)
Available For downloading in PDF from the
EPA Web sife at www.epa.govfiag!
iargebidgslpdf_ﬁ!cslbuqaclimpian.pdf

Current fnfetligence Bulletin 45;
Palychlorinated Biphenyls—Potentiel
Health Hazands from Electrical Equipment
Fires or Fablures. {1977} Prepaced by us.
Department of Health And Humean
Seryices, Public Health Service, Ceaters
for Disease Control, and National Institute
of Occupationsl Safery and Health, DHHS
(NIOSH) Publication No. 86-111.
Available from the National Technical
Information Service, 5285 Port Royl
Road, Springfield, YA 22161,

Transformers and the Risk of Fire: 4 Guide
Jfor Building Owners. (1986)** Preparcd
by US. EPA. OPA/B6-001.
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and Remadiation

Building Alr Quality: A Guida for Butlding
Ovwmers and Fucility Managers. (Brcember
1991)* Prepared by U8, EFA and U.5.
Depattment of Health and TTwman
Services. EPA 402-F-01-102. Also
svailable for downlyading in PDF from the
EPA Web mteat www.epa.govfiaq!
large’uldgsfpdf_ﬁicsﬁaq.pdf

Fact Sheet: Flood Cleanup: Avalding
Indoor Air Quality Problems. (August
1993)* Prepared by US. EPA. Provides
tips to avotd creating 1AQ problemns during
flood ¢leanup and waking residential
repaira. EFA 402-F-93-005.

Heaithy Indoor Painting Praciices, {May
2000) Prepated by U.S. RPA, Office of
Pollution Prevention and Toxics, the
Consumer Product Safety Commission,
and the Montgomery County Moaryland
Department of Enviconmental Proteclion.



Availabie for download in pDY front the
ESA Web site al www.epa.gm!upphinirl
expasu;ddossﬂnpaimi.pdf

EPA 744-E-00-011. (Also available in
Spamish, waw.eps, gav!epptintr!expusurel
doesisp-pai~l.pdD)

140 Building Education and Assessmeni
Madel (-BEAMD. (2001} Peapared by
113, EPA. [-BEAM softwarc updates and
expands EPAS existing Building Alr
Quality guidance and is dosigned to be
comprehensive state-of-the~-art giildange
for managing JAQ in commescial
tuildings. Thiz guidance was desipned 10
be used by tailding professionals and
others interested ins indioor aiv quality ine
epmmercial buildings. L-BEAM conteins
text, animation/visanl, and interachive!
calculation components that can be nsed &0
pesform 2 numbse of diverse tasks,

EPA 402-C-01-001.

[nterior Painting and Indoor Air Quelily in
Schaols. (Maseh 1994) Bruce Jacobs.
Maryland Siale Department of Education,
Division of Business Servicss,

Schoo)
Facilitics Brach, 406 West Baltimare
Sireet, Baltimore,

MD2420L
410-333-2508.
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New Building Design

mdoor Air Quality Design Tools Jor
Schools, BPA'S Web site for guidances o0
designing and maintaining healthy, high-
performing school huildings.
www,epa.govﬁaqf schooldesign

Building A Healthy Ervironment. {March
1997) Prepared by Elizabeth Simoa.
Published by Learuittg by Design,

pp 17-20. Availabie from the Edueational
Rescurces Information Contes (BRIC)
Clearinghouse, Publication EF 501 126.
www.oriese.or

Heaithy Building Degigh for the
Commeratal, Industrial and pustirutional
Marketplace. (199%9) pyeparcd by William
A, Tasner. Provides examples for High
puilding design. Available
from the ERIC (learinghouse, Publication

Offce Building Ocoupant’s Gulde o
Indoer Atr Quality. {October 1997y
Frepared by US. EpA. Provides
information on factors contrinuting t [8Q
in office buitdings, promoting 3
gartnecship hetween building Managers
and acoupants o ensurs & cornfartatle
working cavironment. EPA 402-K-97-003.

Orientation o Indoor Air Qualiey**
Prepared by US. EPA. Includes instructor
and student materials o conduct a 28y
training COMIAC. {Onder foe B180)

Selpnce Laboratories and Indoor Air
Quality in Schools. Brace Jacobs. March
$504, Maryland Stal¢ Department of
Fducation, Division of Business Services;
School Facilities Brupch, 200 West
Baltimore Steeet, Raltimere, MD 21201,
410-132-2508.

What You Showld EnowAbout Using Paini
Sirippers. (Febraary 1995)** Preparcd by
U.S. EPA and the U.S. Consumer Product
Safety Commisgicn. Discusses proper
progedures toy hendling and vaing paint
sirippess to reduce cxposure ko chemicals
and Jessen health tisks. CPSC Publication
#F-‘?47~Fr95-(}0?..

Ay

High Perforniance Schools Fest Practices
Marual. (March 2001) Prepared by
Charles Eley, Ed. The Cotlaborative for
High Performanes Sclvools, This vhree-
yolume guide presents puidetines for
designing high performing schaols,
including issues o TAQ, ventilanon and
therma) comfort. Ayaitable from Bley
Assoctates, 142 Minna Street, San
Trancisco, CA 94148,

Preventing Indoor &ir Quality Problems in
New Butldings. (March 1998) Prepured by
Lisa M. fackson. Published by College
Planning and Management, ¥ i, 2,

pp 63-66, 68-69. Describes how TAQ can
e built into new facility planning, gesign
and construction. Available from the ERLC
Cleannghouss, publication EF SQ1170.
prorwericse.ongl



Right from tha Start - Consiructing d
Healtfy School. (Juns 1984) Prepatad by
Mary Ostzel. Published by Schoact
business Affaics v. 60, 0. 6, pp 4-8, 111,
Descrives school construction practices
useid to design high performance schoois
in Minnesota. Available from the ERIC
Clearinghouse, Publication £A 529542,
wwweriose.ong!

Sehoo! indoor Air Quality Best
Management Practices Manual, (1995)
Propared by Richerd Hall, Rickard Ellis,
and Tim Hardin. Deseribes best practices
that can be followed during siting, design,
sonstraction and renovation of sohools to
ensure gond JAQ. Published by the
Washington State Depsriment of Health,
Offico of Environmental Health and
Safely. PO Box 47 8235, Olympia, WA
98504-7825. Available from thie ERIC
Clearinghause, Publication EF 005653,
WK W.Ericse.0

Toxas Sustaingble Schoat Design
Guideline. (1999} Prepared by Michael
Nicklas, Gary Bailey, Harshad D. Padia,
Nadav Malin, Published by Tanavative
Dasign, Inc, Padia Consulting, inc.end £
Build, Inc. Explores a detailed list of
practices and techuologics that canbelp
create a sushinable school, frotn 5i
selection ta construction. Ayailable from
the ERIC Clearinghouse, Publication EF
005653, Www.Ericse.on
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\fentilat'ion;Therma! Comfort

ASHRAE materials ate available from
their Publication Sales Depariment, 1791
Tullie Circle, NE, Atlania, GA 30329. 404~
£36-84€0.

Air Cleaning Devices for BYAC Supply
Systems In Schools, (Degember 1892)
Asthur Wheeler. Marylund State
Department { Education.

Energy Cost and i4Q Performance of
Ventilation Systems and Conlrols Madeling
Sterdy.** Prepared by US. EPA. Reports on
the results from & 1999 EPA study (o 845855
the compalibilities among energy, 140,

and thermal comfort for HVAL systems,
comparing an offics building, & school,
and an avditorium. W, epe.govii syl
wgeﬁldgsfeiaq_pagc.htm

Guideline for the Commissioning of H pAC
Systems. {Ootober 1989) ASHRAE
Guideline 1-1989. ASHRAE Standard 62-
1989, Available from the ASHRAE
Joumnsl, ww.ASHRAE.org!templatd
JouratLanding

- Hualthy Indoor A for Amerlea’s Homes:

indaor Hagards Every Homeowner Shoutd
Know About." Prepared by US. EPA. EPA
402-X-98-002,

Indaor Air Facts, Momber T Residentiol
Air Cleaners, (February 1980Y* Prepared
by US. EPA. Discusses air cleating A B
racthod of reducing indoor aiv pollutants
and lists types of 3it cleaners for the home,
factars to conzider, and souroes for
additional information. EPA 2044001,

tndoor Air Facts, Mumber 8; Uie and Care
of Home Humidiflers. (February e
Prepaved by US. EPA. Deseribes the
diffazent types of wumidifiers, conunon
polintents dispersed from the water tanks,
and recommendations For their use and
supinienance. ETA 402-F91-101.

Method of Testing Ceneraf Ventilation Air
Claaning Devices for Removel Efficiency
by Parsicle Size. (2000) ASHRAE Siandard
52.2-1999,



Ozona Generatars That Are Sold As Air
Cleaners. Prepaced by U.S. EPA. Provides
gecurate inforrnation 1o consumers on
using oznc-generating dovices in indoor
oucupied spaces. www.epa.goviiag/pubs/

Practices for Measuremant, Testing,
Adjusting and Balancing of Building
Heating, Ventilation, Air-Conditioning and
Regrigeration Systems. ASHRAE Standard
111-1988. msoutcecentcnasﬂm.ergf
store/ ASHRAE!

Reducing Emissions of Fully Halogenated
Chiorofluorecarbon (CFC) Refrigeranis it
Refrigeration and Al Condition
Equipment and Applications. (1 996)
ASHRAE Guideline 3-1996.
resourcecenter ASHRAE.ofgfs tore/
ASMRAE/

Schood ddvarced Ventilation Engineering
Software (SAVES). Prepared by U.S. EPA.
Helps school designers assess the potential
finaacial payback and indoor midity
control henefits of Enexpy Recovery
Vertilation (ERV) systems lor sthool
applications. To down {oad the saftware,
visit: hitp:/www.ep.govii agf
schooldesign/saves.btmd.

Residantial Air-Clearing Devices: A
Sunmary of Avatlable uformation fudd
Prepated by U.S. EPA. Describes the
general types of residential oir cleaners
and their effectiveness in reducing indoor
pollutents and provides fips for cheosing
an gir cleaner xnd when to use it.
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Standards and Guidelinas

Niosit Racommendations Jor
Occupational Safety and Health.

(410 Vi Prepared by US. Department af
Health and Huxwan Services, Public Heallh
Service, Centers for Disease Control,
National Institute for Decupsational Safety
and Health, Compend{um of Policy
Documents and Statcwents. DHAS
(HIQOSH) Publications 91-109.

OSHA Standards for Air Contgminanis. 29
CYR Part 1910.1000. Prepated by US.
Depastment of Jaber, DSHA Regulations.

Selecting HVAC Systems Jor Schaols,
{October 1994) Asthur Wheeler and Walter
Kuaz, Jr. Marylond State Department of
Tducation, Division of Business Serviees,
$chool Fagilities Beanch, 200 West
Baltimore Streey, Baltimore, ML 21201,
414-333-2508.

Should You Have the dir Duets in Yowr
Home Cleaned? (Octotier 1997y
Pregared by US. BPA. Presents
information to hielp consumers and
homeowners understand air duct cleaving,
assess if they need the service performed,
chooss a duck clesner, geterming ifthe
cleaning was done property, and prevent
contamination of air ducts, BPA 402-K-97-
002,

Thermal Enwironmental Condfions for
Hurman Ceeupancy. (1952} ASHRAE
Standard 55-1992.

resourcese nter ASHRAE.org/store!
ASHRAE

The Ventllation Direciory- Nazional
Conference of States on Building Codes
and Standards, Inc,, 503 Huntmar Pask
Drive, Suite 219, Herndon, VA 22070.
703-481-2020. Summarizes naturad,
mechanicat, and gxhiaust ventilstion
requirements of the model codes,
ASHRAE standards, and unique state
codes.

Ventilation for Acceptahle indpor Al
Quality. (2001) ASHRAE Standerd 82-
2001, resonrcecenier.ASE IRAE.orgfstore/
ASHRAE/
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Available from the U5, £overnment
Printing O f¥ice, Washington, DC 20402,
202-783-3238. Additionsl health standsrds

for some specific air contaminants are alse
avaitable in Subpett Z.

Threshold Limit Falues and B iological
EBxposure Indives. (1 990-%1) American
Conference of Government Industrial
Hygisoists. 6500 Glenway AVeEDUE,
Building D-7, Cincinnoti, OR 45211



Giossary and Acronyms

AHERA, - Asbestos Hazard Brmevgency
regponse Act

AHU - See “Air handling gnit”

AL - The Air Qualify Index isa tool that
provides the public with glear and timely
inforsnation on tocal air quelity and
whether air poltution levels pose a health
concam.

ASHRAX — Americen Saciety of Healing,
Refrigerating, and Air- Conditioning
Enginecis. Se¢ Appendix Le “Resources”
for more infocmation.

ASTM - Consensus siendzrd-sotting
organization. 568 Appendix L:
“Resources” for more infosmation.

Afteriroatment Deyice ~ Fnpine
pollutant estissions are generally reduced
by engine madifications, fuel
spcnificatiom, or cxhaust gas
aftertreatment, AD afierireatment device is
a component used 10 reduce engine
pollutant smissions downsueam of the
combustion chamber. Catalytic converiers
and particulate filters ave examples of
aftertreatment devices.

Air Cleaning - An §AQ control strategy
to Tomove various alrbarne particolates
andfor gases from the air. The three fypes
of air cleaning raos! commonly used are
pacticuiate filtration, electrostatic
precipitation, and gas sorplion.

Air Exchange Rate - The rate at which
outside air replaces indoor pir in 2 Space.
Expressed in one of two weys. The
number of chunges of outside air per uait
of lime~ais changes per Troar (ACH); oF
the rate at which a volume of outgide ait
enters pet unit of time—cubic feet per
minute (cfm).

Alr Handiing Unit - Foc purpases of this
Jdocument, refers to equipment ol
includes a blower of fan, heating and/or
cooling coils, sod related cquipment such
as cantrols, condenisale drain pans, and air
filtess, Doss not include ductwork,
registers and gn lics, or boilecs and
chitlers.

Alr Toxbss ~ Chemicals in the air that a¥®
knowa of shspected fo canse Cancerof
other serious health effcety, such as
reproductive problems of pirth defects, Air
toxics arc also known a3 *hazacdous air
poliutans.” Mahbile sources emita pumber
of air toxics associated will both long:
term and shor-tenn health effects
people, including heart problems, asthms
gyTOptoms, cye and lung irritation, tanceh
and premature Jeafh.

Alternative Fuel —An alternative el is
any fuel other than gasoline and diese]
fuels, euch as ethannt, cthanol,
comprossed natural g3, and other gaseais
fuels. Generally, alternative fuels burn
mote cleanty and result in less air
pollution.

Astimicrobial = Agent that lailg microbial
prowth, See ®dgiginfrotant)’ uganitizer” and
Hsteriticer”

BRI -~ See “pyilding-related illness.”

Benzene - A cancer-causing trydracarbon
{CHHE) derived from pelrplenth. Beazene
is a component of gasoline. Benztnc
ernissions goour in exhaust as a byproduct
of fael combustion and when gaspline
evaporales.

Blological Contaminants = Biclegica!
conlaminants are ot are produced by living
organigns. Common biatogical
contarpinants include motd, dust mites, pet
dander (skin flakes), droppings snd body '
parts from cockroachas, rodentsand other
pesls, or insecls, viruses, and bacteria.
Blalogicel contaminants ¢an be inhaled
gn¢l can cause mary Yped uof health effoets
including allecgic rezclions, respiratory
digorders, hyp;tssnsitivity diseases, and
infoctions diseases. A0 referred (0 28
“microbislogicals” o “microblals” et
Appendix B! “Typical Indoor Ais
pollutants™ for mot2 information.

Building-Related fiiness = Disgnosable
jliness with identifiable symploms for
which the cause can be directly atributed
1p nithorae puilding pollutants (6.8,
Leglonnmires digense, hypersensitivity

7 peumonitis).




Ceztral ABU - Sez “Ceatral aiv handling
unit®

Cewdral Air Handling Unit - For
purposes of this dacument, thig is the
same a5 an Air handling unit, but serves
mope than one séa

CFM — Cubic feet per minute. The
amonnt of air, i cubic feet, that {lows
through & given spacs in one minule.
CEM equald gpproximately 2 liters per
second (Ls)

€O - Carbon monoxide. See Appendix
E: “Typicat Indoor Alr Pollutants” For
move infonmnation.

CO, - Carbon dicxide, See Appendix B:
wpanic Measurement Equipment” and
Appeadlx E: “Typical Indoor Alr
Pallutants” for more infarmation.

Combustion —The pracess of turning.
Motar vehicles and cquipment typically
burn fuel it an enginé to create power.
Gasoline and diesel fuels ars mixtures of
hydrocatbons, which are compounds that
contaln hydrogen and carbon atoms. In
*perfest” combustion, nxygen in the air
would contbine with afl the fydrogen in
the fuel to form water and with all the
carbort in the fuel to form carbon dioxide.
Nitrogen in the air would remaitt
unaffected. In reality, the combustion
process 18 not “perfect) and engines emit
several types of pofiutants as combustion
bypraducts.

Conditianed Ajr ~ Air that has been
heated, cooled, huraidificd, of
dehumidified to maintain an interior space
within the “comfort zone.” (Sometinies

veferred 0 85 nempered” 2ir)

Dampers — Controls that vary airflow
through an i gutlet, inlet, or duct. A
damper position may e intnovable,
manually adjustable, or part of an
antomated cantrol syaterm.

Diese! Engine ~ An engine that operates
on diesel fuel and peincipal Iy relies on
compression-ignition for engine
operation, The non-use of a thraltle duting
aormal operstion is indicative of a diesel
enging.

piffusers and Grilles — Cpmponeats of
the ventilation system that distribute and
retirn, gix to promote air circulation in the

pegupied 3DRCC, As used in this dotument,
supply air cniers B space through a diffuset
or yent and return air leaves 2 space
through a grlle.

Disinfectants — One of thres groups af
antimicrobials registered by EPA fot
public calth conceras. A disinfectant
destroys or irreversibly inactivates
undesirble (aud aften infeetions)
organizms. EPA vegisters three types of
distnfoctant products based upon
submitted cificacy data: lirited, general/
broad spectrum, and nospital disinfectant.

Drain Trap - A dip in the drain pipe of
sinks, teilets, floor drsins, elc., which i
designed lo stay filled with water, thersby
preventing sewer gasts fram escaping int
the raom.

Bmissions - Refcases of pollutants inta
the ait from a source, such a6 & notoc
vehicles, furnishings, of cleaning
products.

Emissions Standards ~ Tules and
regulations that set itvikts on how much
pollution can be enitted from a given

 youce, Vehicle and equipment

munufactirers have responded to many
raobite source emissions standards by
redesigning vehicles and engines to teduce
pollution.

EPA - United States Environmentsl
Drotection Ageney. See Appendix L
“Resources” for more information.

£TS — Environmental tbacco senoka,
Mixtuee of smoke from the hurning end
of a cigaretie, pipe, ot Cigar and smoke
exhaled by the smoker (elso secondhand
ymoke or passive ssoking). See
Appendix B Typical Indoor Air
Pollutants;” Appendix E: *Sacondhand
smoke,” and Appendix L “Resources’ for
mors information.

Fvaporation — The process by whichse
ubstance is converted from a liguidtas
vapor, “Evaporative cinissions” accur
when 3 liquid fiel evaporated and fuel
molecules escape into the aimosphere. A
considerable amoust of hydrozarbon
poliutinn results from evaporative
emisstons that ocour whea gasoline leaks
or spilis, or when gasuline gets hot and
evaporates from the facl tenk ot ¢nBinG:



Exhaust Ventilafion — Mechanical
semova) of air from 2 building.

Fine Particulate Matler (PM,or

PM fine) ~ Tiny particles or Yiquid
drapicts less thun 2.5 microns m diameter
suspended in the air that can contain a
varicty of chemical compencnts. PM fine
patticles are 56 srmall thal they are not
typically visible tv the naked cye, These
tiny particles oan bo suspended in the air
for long periods of time and ave the most
harmful to huraan health because they can
penetrats decp info the lungs. Some
particies are directly emitted into the air.
Yiglually all pastiontale matler from
mobile sources is PM, .. See Appendix B:
*“Typical Indoor Air Follutants” for move
information.

Flow Hoad — Device that easily measwis

airflow quantity, typically up 10 2,500 cfm.

Highwsay Engine - AnY engine that is
designed to Lransport ptaple or property
on & sireet ar highway.

AVAC - Heating, ventilation, snd it~
condiioning system.

Hypersensitivity Diseases - Diseates
characterized by allecpic 7eSpORSCs 10
pollutauts. The fypessen sitivity diseases
most clearly associated with indoor air
quality ave asthma, rhinitia, and
hypersensitivity prewmonilis,
Bypersensitivity preumonitis is a rare but
serious disease that involves progressive
lung damage as long as therc is eXposure
to the causative agent.

1AQ - Indoot air quality,

1AQ Backgroander - A general
introduction 10 TAQ issues a3 well as [AQ
program jmplementetion information that
agcompanies the 1A checklists.

IAQ Checklist — Alist of suggested 2asy-
to-do Rctivities for schoot staff to improve
ar maintain good indoot air fuality. Ench
focuses on topis arees and actions hat m®
1rgeied to particular school staff (£.8.,
teachers, administrators, icitchen staff,
raintenance staff) of spacific huilding
fanctions (o.g., HYAC system, rosting,
renavation). The checkliss awe 10 be
completed by the staff and returned ta the
140 Coordinatac asa record of completed
activities and requested 233 istanet,

1AQ) Coprdinator — AR individual 31 the
school andfor school district level who
provides leadership and coordinatian of
TAQ astivities. See Sectian 2:"Rolcand
Functions af the TAQ Coordirator;' in the
1A Coordinator's Giuide for more
information.

Tndoor Air Pollutant - Particics and dust,
{{bets, mists, bioasrosols, and gases o
vapors. See Section 3 *Updesstanding
1AQ Probiems” and Appendix B3 “Typical
Indoor Alr Loliutants” for more
information.

TEM — Integrated Peat Musnagement. A
conprehensive approach t& climining
ant} preventing p2st problems withan
craphasis on reducing yest habitatznd
food sonrces. See Appendix B:
“Developing Indoor Air Policies” in the
14Q Coordinutor's Gulde and Appendix
K “Integrated Pest Management” for
move information.

MES ~ Sec spdultipte Chemical
Qengitivily”

Make-ap Alr - See “Outdoor Air
Su?ply.“

Microbinlogicals ~ Sce “Rislogicdl
Contaminents.”

Mobile Sources — Mator vehiclks,
engincs, and equipment that move, OF cEn
be moved, from place 1o place. Mabiie
sources include vehicles that qperse on
roads and highways {#on-road” of
pighway” vehicles), a3 well a3 nonroad
yehioles, engines, and squipmeat.
Bxamples of mobile sourees are G,
trucks, buses, curth-maving expipment,
Yawn and garden power touls, ships,
raitroed lotomotives, and atrplanss.

Multiple Chemicsl Sensitivity (MCS) -
A gondltion in which a persanzeporls
sensitivity or intolerance (as distinct from
wallerpic”}lo 2 aumber of chemicals and
othet irritants at very jow concentiations.
There are different views aming medical
professionsis abeot the existings, causes,
dingnosis, and treatment of

tiris condition.

NIOSH —Natignal Institwis for
Occupational Safety and Health. See
Appeadix L2 R gsources” for more
jnformation.



Nepative Pressure - Conditian that exists
when less gic is supplied to 4 space than is
axhansted from the space, so the air
pressure within Ut space is less than that
in surrounding sreas. Under this
condition, if an opening exists, air will
flow from surrounding areas into the
pegatively pressurized space.

Noaroad Engine — A term fhat sovels a
diverse collection of engines, gquipment,
yehicles, and vessels. Sornctimes referred
(o ag “oft-tuad” or sofl-highwey,” the
noncoad categary includes garden tractors,
\awnmowers, bulldozers, and cranes.
Although noneoad engines can be geli-
propelied, their primary function isto
perforn 4 particular task. Scc Appendix
“Mobile sourcet” for more information.

OSHA ~ Occupstionat Safety and Heelth
Adrmiaistration. See Appendix L
«Rggources” for more information.

Outdoor sit supply -~ Ajr brought info 2
building from the nutdoors (often through
the ventilution system} that has not been

previously cigoulated through the system.

Oxidation Catalyst - A type of caralyst
(catalytic gonverter} that chemicatly
convers bydrocarbone and garbon
monoxids o water vBpat and carbon
dioxide.

Particulate Filter/Trap - Al
aftertreatment, anti-poliution device
designed lo trep particles in diesel
patticulate mateer from engine exhavst
befare (hey can eecape ito the abmospherc

Particulate Matter 2.5 (M, 0~
Sae “Fine Particulste Mattes™.

Plenum — Unducted ait compartment
sed to returh air to central air handling
unit.

Pollutant Patbways — Avenues for
distribution of poliutants ina

yuilding. HVAC systems a1 the primary
pathways in most buildings; Boweven all
building componenls and ocoupants
interact 1o affect how pollutants are
distribuled. See Sestion 2
wnderstanding 1AQ P raplems” for more
informasion,

Poliutants {Pollution) -- Unwanted
chemnicals or contaminants found in the
cuvironment. Pothitants can harm hunian
health, the environment, snd property. Air

pollurants aeeur as gases, liquid dropiets,
and solids. Once released into the
enviconment, many pollutants cak parsist,
fravel long distances, aund move from 002
enwironmental mediusn {c.g,, 8ir, WaG,
fand) te-anptler.

Paiychiorinated Biphenyls (FCBs)} -
Mixtures of syothetie organig che micals
with the same basic chemical structure
and simijae physical properties ranging
fram oily liguids to waxy solids. PCBS
were uged in hundreds of industrial and
commercial applications fncluding
elschical, heat wamsfer, and hydraulic
equipment; a5 plasticizers in paiafs,
plastics, and rubiber products; in pigmicnts,
dyes, and casbonless copy paper, and
many other applications. Production of
PCBs in the United Staies coased in 1977

Positive Pressuxd — Condition that exists
when more air s supplied to 2 spact than
i exharsted, 50 the gir pressure within
that space is greater than thet in
surtounding arzas. Undex this condition, if
an opéening exists, air will flow from the
positively presgurized space into
surrounding areas

PPM — Patls per miilion.

Pressure, Static~ Iu flowing git, the tolal
pEASULC Minus yelocity pressure, The
gortion of the preasure that pushes equally
in alf dirgotions.

Pressure, Tolal - In flowing air, the som
of the s\atic pressure and the velocity
pressure.

Pressure, Velosity —The pressure dae 10
the atr flow rate and density of the ait.

Proventive Mainteuance - Regular and
systematic inspection, cleaning, and
reptacement of wornt parts, materialy, and
aystems. Preventive maittenancs helpsto
prevend paris, mateciat, and systems
failure by ensuring that perts, materisls,
and systems arc in good working order.

Psychogenic Jiness ~This syndrome has
Leen defined as a grou of symploms that
develop in an individual (ot & group of
individuals in the same indoar
enviconment) who axc under soms type of
physicalor emotional stress. This does not
meeh that individuals have 2 peychiatric
disordec or that they afe imegining
symptoms.



Radou —~ A colorless, vdodess gas lhat
goeurs naturatly in almost all sotl and
rock. Radon migrates through the soil and
groundwater and can enter butldings
through cracks or other openings in the
foundation. Radon can also enter through
well water. Exposure to radon can cause
tung cancer. See Appendix G: “Raden”
and Appendix E: “Typical Indoor Air
Pollutants™ Tor more miormation.

Re-eniry ~ Sitwation that occurs when the
air heing exhausted from a building is
immediately brought back into the syslem
through the air intake and other openings
in the building emvelope.

Retrofit — An gngine "retrofit” includes
{but is not timited to) any of the following
gotivities:

- Addition of new/better pollution

contrel aftertreatment equipment o
certified engines.

s Upgrading 2 centified engingtas
cleaner cerlified configuration.

+ Upgrading an uncertificd gnEinG 0 3
cleaner “certified-like™ confignration.

« Conversion of any cngine 1o a clesner
fuel.

s Datly replacement of older engines with
newer (presumably cleaner) engings {in
jien of regular expected rebuilding)-

+ Use of cleaner fusl and/or cmissions
reducing fuel additive (without enging
comversion)-

SBS - Sec "Sick Building Syndrome.”

Sanitizer — One of tivee groups of anti-
microbials registered by EPA for public
healh uses. EPA considers an
antimicrobiz] to be a sanitizer when i

reduces but does not necessarily eliminate )

all the microorganisims on atreated
sutface. To bt & registarad sanitizer, the
test results for w product must show a
reduction of at Jeast §9.9 percent in the
number of cach test microorgenisi over
the paraliel control.

Secondhand Smake —Sec Appendix F:
“Secondhand Smeke™ for mose information.

Short-cireniting — Situation that ocours
when the supply air flows to retum of
exhaust griiies before entering e
breathing zone (arez of a room where

people are). To avoid short-circuiting, the
supply air must be delivered st a
teraperaiure and a velocity that resulf in
mixing throughout the space.

Sick Buflding Syndrome - Term
somelimes used fo deseribe situations in
which building occupants experiencé
acutc hoslth and/or camfors sffects that
appear lo be linked 1o time spent ina
particutar building, but whete no specific
illriess or cause can be identified. The
complsints mey be locatized ina
particular roor or Zons, of Ny be spresd
throughout the building.

Boll Guses — Gases thal cnler a bulding
from the surromtding ground (e g, faton,
volatile organic compounds, gases from
pesticides in the soil}.

Sources — Sources of indoor ait pollutants.
Indour air pollittants can originate within
ghe building or be drawn in from gutdoors.
Commen saurces include people, lwom
furnishings such Bs carpeting,
photacopiers, art supplies, stc. See
Section 5 “Diagnosing [AQ Problems"
for mare information.

Stack Effect - The flave of air tha resuits
from werm air rising, creating a positive
pressure ared af the top of 2 puildaganda
negative prossure area at the poktomr of 2
building. In some tases the stack effect
may overpower the mechanical syster and
disrapt venilation and circulatiosina
building.

Sterilizer ~ One of three groupa of anti-
mictohials registercd by EPA for public
heslth uses. EPA cansiders 20
anfimiceobial 1o be a sterilizer when it
destroys or sliminates al} forwms of
hacteria, fungi, viruses, and their spores.
Pecause spores e considerzd the most
difficult form of & raicroorganism (o
Aestroy, EPA caasiders the term sporicide
ta be synonymaus with Usterilizer.

TYOCs - Totel volatile arganic cormposnds.
Seu “Yolatile Organic Cormpouads (VOCHT

ULSD — Ultra-iow Sulfur Fuel. The
manafachirers af retrofit fechnologies,
which reduce suifur emiscions, specify the
maximum altowable sulfur jewvel for
efcctive oparation of ifs praducts, For the
purposes of the dicsel retrofil program,



dieye} fuel must contain less than L5 ppm
salfur to be considered as ultra-low suifur
fael, The uss of uttra-low sulfir fual alone
can reduce emissions of particulate
matter. Sulfate, a msjor coustituent of
particulate mattes, is produced asa
byproduct of burning diesed fucl
containing sulfur. Reducing the sulfur
cantent of fael, in turn, reduces suifate
byproducts of combustion and, therefore,
particutxle matter emissions.

Unit Ventilator — A single fan-coil wmit
designed to satisfy terppering and
ventilation requizemcals far individual
ro0rns.

VOCs — See “Volatile Organic
Compounds.”

Ventitation A — Defi ned as the tolal air,
which is 4 combination of the air brought
inside from outdoors and the aic that is
being recirculated within the bilding.
Sometimes, howeven, used in tefergnce
aaly to the mir brought into the system
from the outdoors; this document defines
this air as *autdoot it ventitation.”

Yolathe Orgenlt Cainpaunds {vO<Cs) -
Compounds are & ga8 &t ropm temperis
nure. ComEnon Sourees that may ¢mit
VOCt into indoor sir include housekeep-
fng and maintenance products and
building end fumishing mategals. In
sufficient quantitics, VO g cen cause eye,
wose, aod throat icritations, headaches,
dizzingss, visual disorders, memoty
impairment, Some are known 1o cause
cancer itk animals; sOme a5 suspected of
causing, or arg known to cause, cancer in
haatnans. At progent, not much is kaown
about what health effects occur atthe
levels of VOCs typically found in public
and commerciel buiidings. See Appentii
B3 “Typical tndoor Air Pollutants™ for
more information.

Zons~The ceeupied space oOF BTOUD of
spaces within d building that has its
healing or cooling controlled by a single
thermastat.
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locker rcom

45, 46

M
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temperature
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