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Introduction

Mnderstmding the inpartance of good
indoor alr quality (JAQ) in schools is the
barkboae of developing an effective 1A0)
program. Poer IAQ can lead to a large
variety of health probiems end potentially
affect comfort, conceniration, znd stafff
studant perfarmance. In recognition of
tight schoat budgets, this guidance is
designed 1o present practical and often
low-cost actions you can taks to identify
and rddress existing or potential air
guafity prablems. You can accomplish thiz
uging current school staff to perform a
limited and well-defined set of basic
operations and maintenance activities.
However, some actions may require
specialized expertise.

Sections 1 and 2 of this Guide help
schoals understand how [AGQ problems
develop, the imporiance of good 1AQ, and
it irpact on students, staff, and building
ocoupants. Communicating this impartant
information with students, staff, parents,
and the cornmunity is the nex! step, which
is outlined in Section 3. Schools dealing
with un JAQ cxisis will find the section on
communication particularly hetpful.
Sections 4 to § contain veluable
information for schools that need
agsistance diagnasing and responding to
TAQ problems witk

inexpeasive, practical sofutions.

Rafer ta the appendices of this Guide for

detailed infoenation on 1AQ-telated topics

including mold, radon, secondhand
smoke, asthma, and povtable classrooms.
Scheels tay find the explanations of
integrated pest management Progras,
typical indaar air poltutans, and
pollutants from motor vehicles and
cquipment helpful while developing
school policies or pinpointing sources of
poot 1AQ. In addition, schoole

investigating or resolving 1AQ problems
may want 10 refer tc appendices on basic
measnrement squipment, hiring
prafessional assistance, and cades and
regulations, There aro numerous rexoumes
svailable to schogls through EPA and
oiher organizations, many of which sre
listed in Appeadix L. Use the information
in this Guidc to create the best postible
learning cnvironment for smdents and
maintain a comfortable, healthy uildisg
for school ccrupants,
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This common-
sense guidance is
designed to help
you prevent and
soive the
majority of indoor
air prablems with
minimal cost and
involvement.
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DISCLAIMER

Any information gaihered using this Kitis
for the benefit and use of schools and
school districts. EPA does ot require
retzntion or submission of any

information gathered, and EPA has no
regulatory or enforcement authority
regarding general indoor air quality in
schoots, This Kit has beett reviewsd in
accordance with EPA's policies.
Information provides the ourrent scientific
and wohaical understanding of the issucs
presenied. Following the advice given will
rot necessarily provide complete
protzction in al) situations or agatnst atl
heaith hazards that may be caused by
indooy air pollstion.

Mention of any trade names of
commeriat products dots not conalitule
endorsement or recornemendation for use.

WARNING

" Please note the following ae you prepate
to use this Kit:

« This Kit is not intended as » substilute
for appropriate emergency action ing
hazardous sitastion thet may be
immediately theeatening to life or
safery.

+ Modification of building functions,
equipment, or sickurt to remedy afr
quslily complaints may creatc other
indoor air qualily problems and may
irapact life-safety systems and eaergy
use. A thorough understanding of all

the factors that internct to create indoor
air quality problems can help svoid this

undesirabie outcome. Consult with
professionals as necessary,

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

REPRODUCTION

This Kit containi public information that
taay be reproduced or modified in whols
ar in part withaut permission. if it H
reproduced or modified, EPA would
appreciate knowing how it is used, Please
write:

14Q Tools far Schwols

Indoor Environments Division, #6505
U.5. Environmental Protection Agency
1200 Pennsyivanta Avenus, W
Washington, DC 20460

For more information, see EPA’'s Web site:
www.spa.gaviisg.












Section 1 - Why |IAQ Is Important

to Your School

most people are aware that outdoor air
poliution can impact their health, but
indgor air polfution can also huve
significant snd harmful health offects, The
1.8, Environmenta! Protection &gency
{EEA) studies of human expasre 1o air
polutants indicate that indoor levels of
pollutants may be two io €ive limes—and
cccasionally more than $00 times—higher
than outdeor Jevels, These levels of indoor
air pollwtants ars of particular concern
because raost people spend about 50
percent of thelr time indoors. Forthe
purpeses of this guidance, the definition
cf good indoor air quality (JAQ)
managemenl includes:

» Control of aitborne pollutants;

* Introduction and distribution of
adequate outdoor air; ard

+ Maintenance of secepiable temperature
and relative humidity,

Temperature atwd humidity cannot be
overlooked besause thermal comfont
concamms underlie many complaints about
“poor aly quality” Furthermore,
tempertature and humidity ave among the
many factors that affect indoor
comtaminant levels,

QOutdoor sources should ajso be
considerad since outdoor air enters seheal
buildings through windows, daors, and
ventilation systema. Thus, transportation
and grouwnds mainlenance activities
become factors that affect indoor
pollutant levels as well 8s cutdoor air
quality an schoal grounds.

WHY 18 1AQ IMPORTANT?

In recent years, cotnparative tisk shudies
performed by EPA and s Sclencs
Advisory Board (SAB) have consistently
ranked indoor air poltution ammong the tg
five environmantal risks to public health.
Geod IAQ is an important component of a
healthy indaor envitonment, and can help
schaols reach theis primary goal of
vducating children.

Failura to yrevent of respond promplly 0
1AQ problems can:

v Increase long- 2ad short-term health
problems for students and staff {such as
cough, sye irritation, headache, allergic
reattions, and, in rarer cases, life:
theeatening conditions such a8
Lagionnaice’s disease, o carbon
monoxide poisoning).

» Agpravate asthma and other respiratory
illnesses. MNeatly 1 in 13 children of
school-age hag asthma, the leading
cause of school abseniesism due 10
shronic jliness. There it substantial
svidence that indoor environrnentat
expasire to allerpens, such as dust
rites, pests, and molds, plays awle in
iriggering asthma symptoms. These
aliergens ate commen in schopls. There
is also evidence that exposuare to diesel
exhaust from school buses and other
vehicles exacerbates asihma and
silerpies. Theze problems can:

+ Impact student sitendance, comfort,
and performance.

« Reduce teagher and staff
perfbrmance.

+ Accelerate the detesioration and
reduce the efficiency of the schools
physice! plant and equipment,

« Increasa potential for schaal closings
or relocation of ocoupants.

¢ Strain relationships among sshool
administration, parents, and staff.

» Create pegative publicity.
» Impact community trust,
» Crento Hability problems.

tndoar 4ir probiems can be subticand db
not shways produce zasily recagnized
impacts on heaith, well-being, or e
physical plant, Symptoms, such &
headache, fatigne, shortneas of brath,
slnus congestion, coughing, succang,
dizziness, nausea, and irritation ofthe eye,
nose, thraat and skin, are nol necasarily

Good IAQ

contributes to a
favorable
environment for
students,
performance of
teachers and stafi,
and a sense of
gamfort, health, and
well-heing. These
elernents combine
to assist a schosolin
its core mission—
sducating children.






due to ait quality defisiencies, bt may
algo be caused by other fuctors—poor
lighting, stress, noise, ahd mare. Due to
varyiag sensitivities among schoot
occupants, YAQ problems may affect a
group of people or jugt one iadividual. In
addition, 1AQ probiems may affect people
in different ways.

UNIQUE ASPECTS OF SCHOOLS

Unlike other buildings, managing schools
involves the combined responsibility for
public fiunds 2nd child safety issucs. These
can instigats atrong reactions from
concerned parents and the general
community. Mary other aspects are unigue
lo scleols:

Individuals that may be particularly
susceptible to offects of indaor air
contaminants inzluds, but arc nol limited
to, people with:

v Oceupants are close sogether, with the
typical schoeol having approximately
four imes 6 many scoupants ag office
buildings for the same amount of fleor

« Agthma, aliergies, or chemiesl space.

sensitivities; + Fudgets ¢re tight, with maintenance
often recziving the largest cut during

budgei reductions.

» Respiratory diseases;

« Suppressed immune systems (due to
radistion, chemotherapy, or discase}; '
and

The presence of 3 variely of polfutant
sources, Including art and science
\ supplies, Industrial and vocational arts,
Confact Jenses. home sconomic elasses, and gyms.
Certain groups of people may be
particutarly vulnerable to exposured of
certain polfutants or poilutant mixtarcs,
For example:

« A large number of heating, ventilating,
and air-conditioning equipeient plase
an added strain on maintenanse staif.

= Cuncenteated diesel cahaust exposure
due to sohaol buses, (Students, staff,
and vehicles congregate af the same
places al the same time of day,
increasing exposure to vehicle

+ Pegple wilh heart disease may be
more adversely affected by exposure
to sarbon monoxids than healthy
individuals.

+ People exposed to significant levels of

nitrogen dioxide are at higher risk for
respiratory infoctions.

emissions.) Long, daily school bos
rides may contribwis to clevated
exposure to diese! exhaust [or many

[ addition, the developing bodrs of sudent.

children tright be mare susceptibleto
environmental exposuces than those of
adults. Children breathe moxe air, eat
more food, and drink more liguid in
propoxtion to their body weight than
adults. Therefore, air quality in schosls is
ol particular concerd. Proper majntenance
- of indoor

2it is mors than a “quality” jssue; it
encompasses safety and stewardship of
your investinent in students, staff, and
facilities.

As sehools add space, the aperstion and
waintenance of each addition ate often
different.

+ Schools sornetimes use rooms, portable
classtooms, or buildings that were not
originally desigred to ssrvice the
unigue requirarments of scbools.






Section 2 - Understanding 1AQ

Problems

er the past several decades, suposure
to indoor air poilutants has increased due
lo a variety of factors. These include the
construction of more fightly sealed
bufidings; reduced veatilation rales to save
enexgy; the use of synthietic building
muterials and furnishings, the use of
persunal care products, pesticides, and
housckeeping supplics; and the increaged
g6 of vehicles and power equipment. In
addition, activities and desisions, such a5
deferring maintenance to “save™ money,
can lead to problems from sowrces and
ventilation.

“The indoor environment in zmy building is
1 result of the interactions among the sile,
climate, building strueture, mechanical
systems (as origimally designed and later
modified), construction technigues,
contaminant sources, building vcoupsuts,
and outdoor mobile sovrces (cars, buses,
1rucks, and grounds maintenance
equigment), This section contains 2
dizcussion on how these elementy ¢an
causs TAD problems, and Section 6:
*3olving FAQ Problems™ provides
solutions, Thuse slemexts ate grouped inio
four catepoties:

= Sources

+ Hesting, Ventilation, and Aiv-
Conditioning (HVAC) Systems

s Pathwnys

+ QOgcgupants

SOURCES OF INDOOR AR
POLLUTANTS

Indoar air polfutants can ariginate within
the buildiug or be drawn in from vutdoors.
Air contaminants consist of numerois
particuiates, fibers, mists, bioasrosols, and
gases. 1t i3 important to control 5y
poliutant sources, or JAQ problerns can
arise—even if the HVAC system is
properly operating. 1t may e helpful to
think of air pollutant sources 83 fiting wnito
one of the categories in the lable onthe
foliowing page, “Typical Sources of Indoor
Air Pollutants.” The examples given for
eoth categury are not intended to ke an
exhaustive list. Appendix E: “Typical

Indoor Air Pollutants™ contains a listof
specifie air pollutants with descsiptions,
gourees, and control meusures.

Is addition to the mmber of patential
poliutants, another complicating favies is
{hat indoor atr poliutant concentration
levels can vary by time and location
within the schoal building, or avens
single classroom. Pollutants can Be
emiticd from 2 varicty of sources
including:

- Point sources (such as from sciencs
storeraoms);

. Area sources (such as newly pained
surfaces); and

« Mobile sournes (such g cars, buscs,
and power equipmest).

Pollutants can also vary with time since
sume activities take place over a shol
period of thne (such as stripping floors) o
accur conlinuousty (such as mold growing
in the HVAC system),

{ndoot air ofien containg a vatietyaf
contaminants at concentrations that are
well below the published gccupational
siandards, Given our preseat knowlcdg, it
is often difficult to relate specificheaith
effects o exposures to specific pallutunt
concenirations, especiaily since
significant exposurcs may be ducto low
{avels af pollutant mixturss.

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

if independentiy evaluated, a mivor roof
tesk and a dicty classroom carpetraight
ol cause pauch concem, Bot if the water
from the raol leak reaches the capel, the
water can wet the dirt in the carpet and the
mold that has been dormant in the carpel.
The r1old can grow end become s
pottutant sourca that releases Spores inte
the classroorn sir. The HVAC system may
act as o pathway that disperaes the spores
to other parts of the school, where
otcupants may experience gliemic
reagtions,
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HVAC SYSTEM DESIGN AND
OPERATION

The HVAC system includes ail heating,
cooling, and vertilating equipment serving
a school: Boilers or furnaces, cinllers,
cooling towsrs, zir-handling units, exhanst
fans, dustwaork, and filters. Propedly
designed HVAC cquipment in s school
helps ta:

+ Control temparaturs and relative
hamidity to provide thermal comfort;

« Distribute adequate amounts of outdoor
air to meet ventilation needs of school
gecupants; and

s Tsofate and romove odors and other
containinants through pressute control,
filiration, and cxhaust fans.

Not il HVAC systems accomplish aff of
these functions. Some baildings raly only
on naiural ventilation. Cthers lack
mechanical cooling equipment, and many
funclion with Hittle or oo humidity control.
Thz fostures of the HYAC system ina
given building wilt depend on:

+ Age of the design;
1 Climate;

 Bujlding codes in effest at the tdme of
the desigs;

+ Budgst for the project;

+ Designers’ and school districts’
individual prefcrences;

* Subsequent modifications;
+ Space type; and
+ Expectad oteupancy.






DESCRIPTION OF HVAC SYSTEMS

The two most common HVAC dezigos in
schoals are unit vendilators and central air-
hondling systeme. Both can perform the
same HVAC functions, but a unit ventilator
serves a single roorn whils the central alr-
handling uoit serves multiple rooms. For
besic cenfral air-handling units, it is
important that all rooms served by the
central unit have similar thermal and
ventilation roquirements, 1 these
requirements differ significantly, sume
raoms may be too hot, ton cold, or
underventilated, while athers are
comfortable and adequately ventilated.

Mozt air-handling units distribute 2
mizture of outdoor air and reciroulated
indoor air. HVAC designs may slso melude
units that introduce 100 percent outdeor sir
or that simply recirculate indoor air within
the building. Uncontrolled quantities of
outdoor air enter builditgs by leakage
through windows, doors, and gaps in the
building exterior. Thermal comfort and
ventilation needs are met by supplying
“conditioned" air, which is a mixture of
outdoor sad recircutated air that has been
fileered, heatsd or cooled, and somelimes
humidified or dehumidified. The basic
componeits fora central air handiing unit
and a unit ventilator are llustrated in the
1AQ Backgrounder.

THERMAL COMFORT

A nurber of variables interact fu
determine whether pecple are comfurtable
with the lemperature ang relative humidity
of the indoor air. Factors such as clothing,
activity level, age, and physiology of
people in achools vary widkly, so the
therwal camfart requiremcats vary for
¢ach indivicual, The American Socisty of
Heating, Hefrigerating, and Alr-
Conditioning Engineers (ASHRAE)
Standacd 55-1992 describes the -
temperature and humidity rangoes that are
comfortable for 80 percent of prople
engaged in largely sedentary aclivilics.
That information is summarized i the
chart to the right. The ASHRAE standard
asemies *normal indoer clothing.” Added
layers of clathing reduce the mase of heat
loss.

Uniformity of temperature is important to
comioit, Rooms thal share & corman
healing and cooling system controlied by 8
single thermostat may be at diffagent
tomporabazes. Temperatuce stratification is
a comemoen problem caused by
cunwection—the tendency of light, warm
air to rise, and heaviey, caoter air tasink.
IF air is not propely mixed by the
ventilation systom, (he iemperaturs near
ths ceiling can be several degrees warmer

or cooter than reat te foor, whers yoang AN schools need

children spend much of their time. Bven i ventilation, which
air is propesly mixed, uninsulated floors s of
ovet unheated spaces ¢an crealy is the progess
discorafort in some climele xones. Large suppiying

outdoor alr to
occupied areas
within the school.

fluctuations of indoor femperatuce can
also occur when thermostats have a wide
“dead band” (a teraperature range in
which neither heating or cooling takes
place).

Radiant heat transfer may caise peple
focated near very hot oz very cold surfaces
to be uncomfortable even though the
thermostat setting and the measured air
tempetature wre within the comfoet range.
Schools with large window areas
sometimes heve acufe problems of
discamfort duc lo radiant heat gairs and
losses, with the losations of compliints
shifting during the day as the sun aagie
chanpes. Pocrly insulated walls can also
produce a flow of nataraly-convedting ait,
leading te complaints of draftiness.

RECOMMENDED RANGES (F TEMPERATURE AND
RELATIVE HUMIDITY

Relative hamidty Winkey Temperatre Surmmer Tempersturg
%k QEF-65F WOF - S00F
W% BOF - 150°F TA5'F-800°F
0% 0T -H5F TROF - B0F
0% HEE-Ta0F TDF- 5 F

Recommendations apply for personsdotied in typleal summer and viater dlothing, ot igft,
mainly sedentary, setivily.

Spurces fAvpisd o ASHRAE Siaderd $5-1937, Nerrsl Evvironmenied Condion for Human Sxcuphncy







Selected Qutdoor
Air Ventilation
Recornmendations
{Minimuam)

Applkiton  Cebic Feet per Hinule icimd
pit Pg!snn

Aunditoriamg 1%

Spectatit SpoitAress - - 3%
Playing Floors 20
e sy 20 e
Conlersnce Roams

Smokind Loimdey,
Caleleria

Kpehia Goolgngy L TH
Sourca: ASHRAE Siandurd 3-2081,

Veniitation for Aceeprable Jadaordic
Quatly

Closing curtains reduces heating from
direct sunlight and teduces octupant
exposute to hot or cold window sucfaces.
Large schools may have interior {“core™)
spaces in which year-round cooling i3
required to compensats for heat generated
by occupanis, office equipment, and
lighting, while perimeter rooms may
require heating ar cooling depending on
outdoor condlitions.

‘Humidity is a factor in theemal comfort.
Raising relative humidity reduces a
pesson’s ability to lose heat through
petspiration and cvaporation, &0 that the
effect is similar to ralsing the lemperatoze.
Humidity sxtremes cau alsa arcals other
1AQ problems, Excessivaly high or low
relative humiditics cun prodoce
discomfart, kigh retative humiditics can
promote the growih of mold and mildew,
and fow relative homidities can accclerate
tite setease of sporcs into the air. (See
Appendix I: “Mold and Moistare.™

VENTILATION FOR OCCUPANT
NEEDS

Ventilation is the process of supplying
outdoor air to the occupied arcas in the
school whilc indoor ais is exheasted by
fans or alipwed to escape through
openings, thus removing indoer air
polhutants. Often, this exhaust alr is taken
fram axces that produce aic pellutants
such as restzooms, kitchens, geience-
storage closets, and fume hooda,

Modern sehools generally usc gnechanical
ventilatian systems to intreduce autdoor
aiv during neoupied periods, but some
schools use only natural ventiation or
exhaust £40s to remove odors and
contaminants. o naturally ventilated
buildings, unacceptable indoor air qualily
is particularly likely whea eccupants kesp
the windows closed dut to extreme hot ot
culd outdoar temperatures. Even when
windows and doots are open, inadequats
vendilation is likely when aix maovement
forces are weakest, such as wien there {8
tittls wiad or when thete is little
temperaturc difference petween inside a
outside (stack effect).

srack offect is the pressure-triven airflow
produced by convection, the tendency of
warm ait to vise. Stack effect exists
whenever thare is an indoor-outdoor
wmpcrature difference, and the effect
tecames stronger as the tempersture
difference increases, Multi-story schools
sre more affectad than yingle-stocy
schools, Ag heated sir escapes from upper
evels, indoor air moves from lewer to

por 1evels, aed outdoor aix 8 drawn inte
e lower levels to replace the air that haz
saaped. Stack effect cantra nsport
contamingnts between floots hy way of
stairwells, elevator shafls, utility chases,
andg other ppenings.

The amount of outdosr air considered
atcquate fat proper veatliation has vared
subs(antisily duer time. Becausc ypdating
puilding codes often takes saveral years,
curcent building codes may requits mare
ventilation then when the system was
designed. ASHRAE vestilation standards
ace used a5 the basis for most building
ventilation codes. A table of autdoor ait
quantities in schools as recommended by
ASHRAR Standard 62-2001, *Ventidation
for Acceptable Indoor Air Quality,” is
shown to the left. Please note thet tis is 2
lignited povtion of the Standsrd, and that
the quantities listed aze in units of ¢fm per
person, which are cubic feet per tinute of
outdoor air for each person in the area
served by that ventilation system.

POLLUTANT PATHWAYS AND
DRIVING FORCES

Airflow patterns in butldings resuit from
the combined forces of mechanieal
ventilation systems, human aciv ity, and
natural effects, Adr pressure differences
created by these forces move airborne
poliutanis from arcas of higher pressure 16
areus of lowsr preysure through any
avaiiabie openings it building walls,
geilings, fioors, doots, windows, and

' HVAC systems. For example, as long as

the opening to an inflated halloon is kept
shut, no air wilt flow. When opened,
however, air wilk move from inside (drea
of higher pressure} o e outside {srea of
jower pressure).






Even if the opening is small, air will
move unti] the inside pressure is equal to
the outside pressure. If present, the HVAC
ducts are generally the predominant
pathway and driving force for air
movement in buildings. However, all ofa
bwilding' components (walls, ceilings,
floors, doors, windows, HVAC
equipment, and occupants) interact to
affect how air movement distributes
pollutants within a building.

As air moves from supply ouflets 1o
retura inlets, for cusmple, itis diverted or
obstructed by walls and furnishings, and
redivected by openings that provide
pathways for air movement. Onu
loealized basis, the movemenls of people
have a major tmpact an poltutant
gransport, Some of the pathways changx
a3 doors and windows open and close. It
is usefl 1o think of the enlire building—
the rooms with connecting corridors and
utility passageways between them—as
part of the air-distribution systen.

Air movement can transfer emissions
from (he poltatant sonrce:

¢ Ino adjacent rooms or spaces that are
under lower pressure.

+ Into other spaces tuongh HVAC
systern ducts.

» Frem iower to upper levels in mulh-
story schools.

s+ Into the building through either
infiltration of cutdour air or reentry of
exhatnt air,

+ To vartous points within the ream.

Natural forees exert ah itnportant
influence on air movement between a
schaol’s interior and exterior, Both the
stack effect and wind can overpowut a
building® HVAC syster and disrapt air
circulation and ventilation, especially if
the school envelepe (walls, eeiling,
windows, etc.) is leaky.

Wind effcels gre transient, creating local
areay of high pressuze (on the windward
side} and low pressure {on the lceward
side) of buildings, Depending on the size
and location of keakage openings in the

building exterior, wind can affect the
pressure relationships within and betwcen
rooms. Entry of outdaor #ir contaminants
may be intermiticnt or variable, oCLumng
anly when the wind blows from the
direction of the pollutan source.

Mast public and commercial butldings are
designed to be positively pressurized, so
that unconditioned air does not enter
through openings in the building envelope
causing discomfort or aiy quality
problems. The interaciion between
poliutant pathways and intsrmittent or
variable driving forces can lead to a single
source tausing IAQ complaints in an &fcs

. of the school that is distent from te

puilutant source.

BUILDING OCCUPANTS

Oeeupant activilies can directly afect
poliutant sourees, the HVAC system
(operation, maintenance, controls),
pathways, snd driving forces. Occupants
¢an also by carriers of communicadle
disease and ullergens, such as pet dandes,
Teachers may use dry-erase markess or
laboratory chemicals that emit pollatants.
Similarly, many ticaning materials used in
achools comtain VOCs that can degrade
140

Teachers and administrators often sbstruct
proper it movement in their ¢clpssooms
and offices by using ventilation wits a$
bookskelves, unknowingly restricting the
pathway for fresh air to enter the arez.
Similarly, covering air rehum ducts (With
postecs, for cxample) reshiicts proper air
cirenlation. Therefors, it is impertant for
oceupants to understand how thei
activities directly ulfect ventilation
pathwiys and soutces of pollutants in their
school,

Occupents can contribute to a healthy
indoor envéronment by cormpleting the
140 checklists, monitaring their own
behavior, and immediately alerting the
1AQ Coordinator of any IAQ problems.

It is impartant
for occupants to
understand how

their activities

dirertly affect
ventilation path-
ways and sources
of poliutants [n their
schoal.












Section 3 - Effective Communication

d communication can help to
prevent IAQ problers and can altay
unnecessary fears, Tn addition, schools
should respond promptly and effectively
w any JAQ issucs that may arise.
Communication can assist school
oceupants in underszanding how their

aetivities affect TAQ, which will enable the

gccupants to improve their indoor
environment through proper choiges and
actions, EPA% {40 TfS Communications

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

information on communicalion strategics
for addressing FAQ concerns. To obtain
a copy of the Guide, cali 1AQ INFO at
B00-438-4312 or visit EPA's Wb site at
www.epa.goviiagfschools.

PROACTIVE COMMUNICATION

Schools end school districts can reap many

benefils from taking a proactive appruach
10 addressing IAQ issues, The posilive
public relations thal van sesult from this
approach canlead lo a betier

understanding of 1AQ by school oceupanls

and the community, Communicating
effectively—bath internally snd
externally-is a key element.

Build rapport with the local media now.

An mfcrmed media that is aware of your
efforls to prevent 1AQ problems and that
understends the basics of IAQ in schools

can be an asset instead of a liability during

an JAQ crisis.

Communicating the goals of the 144
Management Plan 1o those within the
school-~teachers, custedians,
administrators, aupport staff, the school
nurse, students—is key, The following
steps can help develop good
communication between you and the
school occupanis:

1. Provide sccurle informatian ebout
faciors that are affecting IAL

2, Clacify the responsibilitics and
activities of the IAQ Coordinator

3. Clarify the responsibilities and
activities of such oceupant.

4. Notify occupants and parents of
planncd activities that may affecl [a0.

B. Employ good listening skills.

The checklists, forrms, and information
contained fu this guide will assist you in
accomplishing the first three objeclives.
1 addition, refer ta the list of communi-
cation prineiples an the next page.

The necessary level of communicafion s
often dopendent on the severity ofthe 1AQ
complaint, If the complaint can be
resolved quickly (€.g., an aanaying but
harmsss odor fram an euily identified
source) and involves a scnall number of
people, communication can be handled in
a straightforward ranper without risking
confasion and bad feeling among school
oceupants. Communigation becomes
more critical issue when thece are delays
in identifying and resolving the ntlem
und when serious heglth concgms are

“invelved,

The fourth objective deals with informing
accipants and parents beforc the start of
significant planned activities that produce
odars of coptarsinants. If occupanis and
patents ar¢ aninformed, they may becoms
concerncd about unknown air
contaminants, such as strange odofs or
excessive levels of dust, and register an
JAQ complaint. Bxamplcs of planned
aclivities includs pest conlrol, peinting,
roufing, and instaitation of new flooring.
Notification of planned activities can also
prevent problems from arising with
studenls and staffwith special needs. Tor
gxample, an asthmatic gudent may wish to
avoid certain aveas within & schoal, or use
altzrnative clasgrooms, ducing times when
a major renovation project will produce
higher levels of dust. A sample
nolification fetter is provided in the mode!
painting policy in Appendix B
“Deyeloping Indaor Alr Policies” in the
IAQ Caordinater’s Guide: A Guide to
Implctdenting ar JAQG Program.







'The Fifth abjective invalves effective
listeming. 3chool ccoupants can often
provide information that helps prevent
problems, and being “heacd” may help
defuse negative rewtions by occupants if
indoor air probleme develop.

RESPONSIVE COMMUNICATION

When an IAQ problem ocours, you can be
assured that the school community will
lzarn shout it quickly, Without open
communication, any TAG problem can
becoms complicated by anxiety,
frustration, and distrust. These
complicaticns can Jnerease hoth the time
and rmoney needed to resolve the problem.

jmmedistc sommunication is vital, 2nd is
casiest if a few slratepic steps are taken
befare an YAQ problem ariges. First,
ensure that a spokespersan is ready by
having & working understanding of the
communication guidance found in this
section, and s background knowledge of
TAQ 25 outlined in Secttons 1 and 2. This
persan should also have complete wecess
ta information as the investipation
progresses. Because of these
qualifications, the 1AQ Coondinator muay
be a gaod choice for spokesparson.
Second, establish a plan for how you will
communjeate to the school community.
The school community includes all
pecupants of the schoel, parcnts, the
school district adininistration and sehoat
board, the losal union, aud the local news
medisa. -

Paying attzntion to commurication when
salving 3 problem helps to ensure the
suppott and cooperation of school
occupanis as the problem is investigated
and resofved. There are basic, yet
irportant, messages 1o Somvey:

« Sohool administrators are committed to
providing a healthy and safe school.

+ Good TAQ iswn essential componsnt of
a healthy indoor envitonment.

< 1AC) complaints are taken serigusiy.

When a problen arises, communication
should begin immediatcly, You should not
wait until an investigation is neardy
corapletsd or until final duta are available
Wefore providing some baslc elements of
information. Communications, whether ia

conversations o¢ in writing, should inciude
the following elements ina factual and
concise manmen

+ The genera) nature of the problemn,
the types of complaints that have beea
teeeived, and the locations that are
affected;

+ The administration’s policy in regardto
providing a healthy el safe
environment;

» What has been done to address the
prablems or complaints, including the
types of information that are beinp
gathered;

« What is currently being done, including
Fastoes that kiave been evaluated and
[ound not to be causing or contributing
io the problem;

How lhe school community can help;

+ Attempts that are being made ko
improve LAQ;

+ Work thet remains to be donc and the
expected schedule for its completion;

» The name and talephone number of the
JAQ Coordinator, wha can be contacted
for faxther infarmation or to register
compluints; and

- When the school will provids the next
updats,

Productive relations will be enhanced if
the sehool community in given basic
progress reports during the pracess of
diagnosing and solving problems. Itis
advisable to explain the nabure of
investigative activities, 30 that rumors and
suspicions can bt countered with factual
information. Notices or memoranda ean
tic posted [n peneral usc sreas and
delivered directly to parents, 1he school
board, the local union, and other interested
constituenis of the schoul comenuaity.
Newsletter articles, the school Web site, oz
gther establishad communicatios channels
can also be used 1o keep the school
conmunity up-te-date.

Problams can axise from saying eithor tag
litele or tpo much. Premature release of
information when data-gathering it still
Incomplete can cause confusion,
feustzation, and future mistrust. Similar
problems can esult from incorrect






representation of risk—i{mproperdy
assuming the worst case ar the best.
However, if even simple progress reports
are not given, people will think that either
aothing i being done or that something
terrible is happening.

Even after the problem is correctly
diagnosed and a proper mitigation strategy
is in place, it may take days or weaks for
confaminants to dissipate and symptoms
to disuppear. If building occupants are
informed that their symptoms may persist

for sorne Lime after solving the problem,
the inability to bring instant relief s lass
likely to be seen 35 a failure.

Remember to communicate as the final
step in problem-solving—although you
way know (hat the problem has been
resolved, the scheol community may net
know, 30 be surs to provide a summary
status repost, The graphie below
summarizes the moin steps for respansive
sommunications,

!
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COMMUNICATION PRINCIPLES

< Be honest, frank, end open, Once trust
and credibility arc losl, they wre almost
impossible tn regain. If you don’t know
an answer or ars uncertain, say 80,
Admit mistakes, Get back to people
wilk answers. Discuss dals
uncertainties, sirengths, and
wesknesaes.

o Respect yonr auidlence. Keep
explanations simple, avoiding technical
Tanguage and jargon &s mch as
poasible. Use concrete images that
communicale on 2 personal level,
Peoplz in the commumity are often
more concermned about such itsues as
credibilify, corapetence, fairmess, and
cornpassion thea abgut stalistics and

“—-——-——.d—-—_.-—tmm—m““—

details. However, provide sufficient
information 1o audicnces that are
capable of understanding more
technical explanations.

« Employ your best listening skills. Take
time to find out what people are
thinking, tather than assuming thet you
already kaow.

v Tultor communication siraiegies to
your audience, Use mass meda for
providing information, and
interpersonal techniques for changing
attitudes.






Tnvolve sohool emplopees. An jnfarmed
stalf is likaly to be a supportive staff,

Involye parenns. Infoctn parents about
what iz being done and why, as well a5
what will happen if problams ace
detected.

Invoive tha schao! board, Encoursge
bosnd rembers o observe the process
{o.g., taking a walk-through of the
school with the 1AQ Coordinator).

Involve businesses that provide
services to the school {e.g.,
sxterminators, bus Reet administrators/
operatars) and buginesses located
araund the sohool, whick may also
negatively impact 1AQ.

Emphasize action. Ahvays ey to
include o discussion of actions that are
uaderway or that can be taken.

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

Strive for an informed pablic. The
public should be involved, interested,
reasonable, thoughtful, solution-
ariented, and collaborative.

Be prepared for questions. Etovide
background matetial on complex
issues, Avoid publie conflicts or
disagreements among gredible
sources

+ Be responaive. Acknowledge the
emotions that people express and
xespond in words aud actions. When in
doubt, tean toward sharing more
infarmation, not less, or peoplc mey
think you arc hiding something,

Combat rumare with faets. For
cxampts, set up & chalkboard in the
teachers® lounge or in enother genieral
use ares for recording what i heard.
Record rumors 13 they exise and add
responses. Then pass out copies to the
stafl

Do nat aver promise, Promise only
what you can do aad follow theough
with each promise.

Work with the medio. Be accessible to
teparters and respect deadlines, Try to

establish lang-term relationships of
trust with specific editors and reporiets.
Remember that the media are
frequently morc interasted in politics
thax in ecienice, mote intercsted in
simplicity than camplexity, and mare
intetested in danger than safely.






Section 4 - Resolving IAQ Problems

cyolving [AQ prebloms involves
dizgnoxing the cause, applying practisal
actions that eithet reduce ernispions from
poliutant saurces, remove pollutanis
from the 3ir {e.g., increasing ventilation
or sir cleaning), or both, Problems
related to sovrces can stem from
improper maferial selection or
application, allowing conditions that can
incrense biciogical sontamination and
dust aceummistion, or source location.
Ventilation problems stem from
improper design, installation, operation,
or maintenance of the ventiation
systern.

"This Guide provides information on most
TAQ problems found in schools, and does
nat require that pollutant measurements be
performed and analyzed. It is impertant to
take reported [AQ problems seriously and
eespond quickly:

+ [AQ prablems can be a serious health
threat and can cause acute discomfort
(irritation) or asthma attacks.

+ Addregsing an [AQ problem promptly 18
good policy. Pavents ate sensitive to
unnecessary delays in resolving
problems that affect theis children. Staff
have enough bordens without
experiencing frusiration over unresalved
problsms, and unaddssssed probloms
invariably lead to greater complaints.

« Diagnosing a problem is often casier
immediately after the complaini(s) has
been reesived, The sourse of the
problem may be intermittont and the
sympioms may come and go. Also, the
complainant’s memory of events is best
immediately after the problem ooours.

In some ¢ages, people may believe that
they are being adversely affected by the
indoor air, but the basis for their
perception may be some other form of
stressar not directly related to JAQ
Scetion 6: “Solving TAQ probiems,”
discusses some of these stressors such as
glare, noise, and stress,

1S THIS AN EMERGENCY?

The first decigisn that mugt be made in
dealing with an LAQ problem is whether
the problem requires an emergency
response, as shows in the diagram below,
Sorae IAQ incidents require immediate
response—for example, high carbon
monoxide levels or ceriain toxic
chemical spills wil) require cvacuation
of a1l affected arcas in the school, and
biologleal contaminan(s such as
Legionella may require a similar
yesponse. In recent years, lange
putbreaks of influenza kave caused
entire schools and districis to cese
operation temporarily. Some schools
and districts may already have
established polisies on what camlilutes
a life and safety emergency. Lou snd
state health departments can sl be
helpful in defining life- and safuly-
{hreatening cmergencies,

If this is an emergency sitaation, in
addition to immediate action to protect life
and health, it is vital that the schoel
udministration, parents of studenls, snd
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For most JAQ iasues,
schools can pull
together a team of
in-house staff to
solve and prevent
prablems.

appropriate authorities be notified of

the sitaation in a carefuily ¢oordinated
manngr. You miust bigo be prepared to
deal quickly and properly with questions
feorn logal media. Review the guidance in
Sectien 3: “Effective Communication,”
and in EPAS [40 7f5 Camunicalions
Guide {EPA 402-K-02-008) to assist in
managing the issues of rotification and
communication, The Guide is available
from NSCEP (800-499-9198) and EPAY
Web site.

WHO WILL SOLVE THE
PROBLEM?

Rat most TAQ issues, schools can pull
together ateam of inhouse staff with an
appropriste range of shilia 1o resolve and
prevent problems. The I4Q Backgeounder
and checklists provide information on
typical £4Q problems found in schoois.
On the othee and, unique or complex
{AD) groblems may best be handled by
professionals who have specialized
knowledge, experience, and equipment.
Enowledge of your staf™s capabilitics will
help you decide whether to use in-house
persannel or hire outside professionals to
respord to a specific 1AQ probiem.

Regudless of whether it I in-house stadl
or gulsids assistance that diagnoscs snd
resolves the probicm, the 1AQ
Coordinator remains responsible for
ruanaging the problem-solving process
and for communicsting with all
approptiate parties during the process. If
ans 1AQ Coardinator has not been
uppointed already, please refer to Section
3 "Role amd Functions of the 1AQ
Coondinator,” in the JAQ Coordinaror's
Guide,






Section 5 - Diagnosing 1AQ Problems

ﬁhe goal of diagrosing an JAQ problem
15 to identily the canse of the problem and
implement an appropriate solution. Often,
mere than o problem cen exist,
tequiring mere than one solution. For this
reason, EPA created the Problem Sobving
Chacklist {Appendiz A: “TAQ
Coordinator's Forms” in the 140
Coordinator’s Guide) and the JAQ
Probilem Solving Wheel (a separale tab of
this Kif). For best results, i€ 18 also
important to have good background
knowledge of the basics of IAQ a5
cutlined in Sections 1 and 2.

The 1AQ diagnostic process begins when s
comptaint is registersd or an JAQ probiem
is discavered. Many problems can be
simple to diagnose, requiring a basic
knowledge of TAQ and some cammon
sepse. If the cause {or causes) of the 1AQ
problem has already bewn identified,
proceed to the solution phase outlined it
Seetlon 6: “Solving 1AQ poblems.”

Not all ocsupanl complaints abou! 1AQ
are cansed by poor indoor air. Other
factors such as noise, lighting, and ob-,
family-, or peer-related steess can—
individually and in combination—
contritute 1o & perceplion that 1AQ is
paor.

HOW TO DIAGNOSE PROBLEMS

The Problem Solving Checklist and the
740 Problem Solving Wheel are your
prireary teols for finding solutions t0
prablems. They wilt help simplify the
process and Jead the investigation in the
right dircction.

Start with the Problem Saiving Checkiist
and encourage school staff to answer
questions or perfarm activities posed by
the checklist and the wheel. Pollutant
soufees and the ventilation sysiem may
act in combination to create an 1AQ
problem. Resolve as many problems 83
possible and notc eny problems that you
intend to fix later.

Once you identify the likely cause of the
TAQ) problem, or the solution is rexdily
apparent, refer lo Section 6: “Salving
1AQ Problema,” for putential courses of
agtion,

SPATIAL AND TIMING PATTERNS

As o fisst step, vsc [he spatial patiem
(focations) of complaints fo define the
complaint avea. Focus on areas n (he
school where symptoms or discomfori
have heet, reported. The complaint area
may need 1o be revised a§ the invesiigation
progresses. Pollutant pathways cansauss
complaints in purts of the schoel that are
located far away from the source ofthe
problems. See the “Spatial Patierniof
Complaints® table an the next page.

After defizing & location (or groupof
locations), look for pattems in the fining
of complaints. The fiting of symploms
and complaints can tndicate poteiial
causes and provide directions for ferther
investigation, Review the data forcyslic
patterns of symptoms (6.8, worst faring
pesiods of minimumn ventilation orwhen
specific sousces are most aciive) that
may be related to the HVAC sysem of
te olher aglivitles affecling TAQ in or
near the school. See the “Timing fatlerns
of Complaints” table on the next page.






SPATIAL PATTERNS OF COMPLAINTS

SUGGESTIONS

Widespread, no apparent spatial pattern

+ Check ventilation and emperafre contret Tor entire building.

« Chesk outdoor air quality.

+ Raview sources that are spread throughout the bullding (e.g., cleaning
materizla or microbiologica) peowth inside the veatliation system).

« Cheek for distribution of a soures to multiple locations thrpugh the
ventilation system.

Lacalized (e.g., affecting individual
rooms, zoues, ar air handling systems)

+ Consider explanations other fhan ait contaminants.

+ Check ventilation and teraperature control within the complaint area,

+ Check outdaor air quality.

+ Review pollutant sources affesting the complaint area.

¢ Check Jocal HVAC sysient components that muy 5 acting as sowtces
or distribuitars of pollutants.

ndividuzi(s)

TIVING PATTERNS OF COMPLAINTS

+ Check for drafs, radiant heat (gain or lass), and other localized
temperature control or ventiislion problems ncar the affected
individual(s).

+ Consider that coramon background sources méy affcct only
susceplible individuals.

+ Consider the posyibllity that individual complaints may have different
causes that are nat necessarilyreiated to the bailding {particulerly
the symptoms differ among the Tadividuals).

SUGGESTIONS

Syraptoms begin and/or are worst at the
start of the occupied peried

« Review HVAL pperating cycles. Pollutants from building materials,
or from the HVAC system itself, may build up during unotcupied
periods.

Symptoms worses over course of
ocoupied period

. Consider that ventilation may not b adequalc to handie routine
activitles or cquipment operation within the huilding, or that tem-
perature is not properly controlled,

Interrdittent symptoms v Consider spills, other untepested svents as sources.
Single event of symploms « Look for duily, weekly, or seasonal gycles ot weather-related patterns,

and check linkage to other ewenty in and around the school.

Symptoms disappear when the individual{s}
leaves the school, zither immediately, over-
wight, ot (in sorme cases) after extended
periads away fram te building

v Consider that the probicm ey be building-associated, thongh not
necessarily du to air quality Othar stressors {c.g., lightivg, naise) may
be involved.

$ymptoms never disapposs, even after
extended shzence fram school (6.8
vacations)

+ Consider that the prohiern may not be building-re fated.






Section 6 - Solving IAQ Probiems

purpose of this secting is fo provide
an undegstanding of basic principles in
solving JAQ problems. This puidance ean
b helpful in selecting a mitigation
strategy and in evaluating the practicality
and offectiveness of proposals from
outside professionals or in-house staff.

DEVELOPING SOLUTICNS

The selcclion of a solution is based on the
data gathered during diugnostics (Seetion
5 "Diagnosing [AQ Problems™). The
diagnostics may have determined thet the
problem was either a real or a perceived
TAQ problem, ar a combination of
muitiple problems. For tack prablem that
is identified, develop a solution using the
basic control strategies dascribed below.

There are six basic conlrol methods that
can lower concentrations of indoor air
poliutants. Often, only a slight shiftin
emphasis or action using these control
methods is needed to control LAQ more
effectively. Specific applicetions of these
basic control arategins can be found {n
ench tesm member’s checklist,

1. Source Management - Managing
poltutant sources, the most offective
cantrol sratepy, includes:

» Source removal - Eliminating or not
allowing poliatant sources to enter the
schoal. Examples inclade pot allowing
tuszg to idle, especially not near
gutdoar air intekes, not placing garhage
in rooms with HVAC equipment, and
replacing moldy materials.

+ Source reduction ~ Impraving
technology and/or matesials fo reduce
emissions. Examples include replacing
2-stroke lawn and garden equipmenl
with lower emitting options (¢.g.
munuel or electrically powered or 4-
siroke); switching to low emissions
portable gasoline containers; and
implementing lechnolopy upprades to
reduce emissions from school buses.

+ Source substilution ~ Replacing
poflutant sources. Examples include
selecting loss- or noa-1oxic art materials
ar interior paints.

vvvvvvwf'v
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v Source encapsukation — Placing s
barrier apound the soutee so that it
releases fewer poliutants into the indoor
air. Examples includs covering pressed
woud cabinetry with sealed or
laminated suefaces or using plastic
sheeting when renovating to contiin

contaminants.
2. Loeal Exhaust- Removing (exhausting H P"’.ﬂpie ate
fume hoods and tocal exhaust fans © the provided with
outside) point sources of indoor polintants information, they
sefore they disperse. Exaraples include
exhaust systems for restrooms and can act to reduce
kitchens, science lab, storage rooms, pollutant
printing and duplicating rovins, and EXpOSuTE.

vucationalfindusizial sruas (such 2s
welding booths and firing kiles).

7. Ventilativn - Lowering pollutant
concentrations by dituting poliuted
(indoor} air with cleancr (outdoos)atr
Lacel building codes iikely spesify the
quenlity (and sometimes quelity) of
outdoor air that rmust be contimuoly
supplied in your school. (If nat, ae
Section 2 of Lhis Guide for ASHRAE
recemmendations.) Temporarily increasing
ventifation 23 well as properly using the
exhaust systera while painting or mplying
pesticides, for example, san be ugeful in
diluting the coneeniration of noxious
fanies in the air.

&, Exposure Confrol - Adjusting e time
and location of poHlutant expasure
Lacation conirol involves movingihe
poliutant source away from accupnts or
evest rslocating susceptible ocoupants.

v Time of Bse— Avoid use of pollutant
saurces when the schaal is ocupied.
For gxample, strip and wax {loors {with
the ventilntion system functioning) on
Friday after school is dismissed, This
allows the floor products to off-gas over
the weekend yeduring the level of






pollutants in the air whes the school i
reocoupicd an Monday. Another
wxample i3 to mow around the building
and near play ficlds only before or after
school heurs,

+ Amount of uge - Use air-polluting
saurces a5 litds 25 possible to minimize
contamination of the indoor air

+ Location of uge ~ Move polinting
soufees as far away 9 possible from
occupants of relacating susceptiblc
oceupants,

5, Al Gleaning~ Filtering particles and
gaseous contaminents 4y air passes
through ventilation cquipment. This type
of system should be cngineered on a case-
by-case basis.

6. Education - Teaching and taining
schoot accupants about LA issues.
Peopis in the schoot can reduce their
exposute to many puilutants by
anderstandiog basic informution ebout
their environment and knowing how to
provent, remove, of control pollutants.

Some solutions, such as mujor ventilation
changes, may not be practical to
implement due to fack of resources or the
need for long periads of non-occupancy 10
enstite the safety of the students and staff.
UJse temporary meagures Lo ensure gnod
LAQ in the meantime. Other solutions,
such as anti-idling programs, offer lov-
cost options that can be easily and quickly
implemented.

SOLUTIONS FOR OTHER
COMPLAINTS

Specific lighting geficiencies or locahzed
sowrces of noise or vibration may be
casily idsntified. Remedial action mey be
fairly straightforward, such as having
more of Jewer Lights, making adjustments
for glare, and relocating, replacing, ot
acousticalty insulating a noise or vibration
Source,

In other cases, where problems may be
more subtie or solutions morc complex,
such as psychogenic illnesses {ariginating
in the mind), enlist the services of a
qualified professional.

Remedial actions for lighting and noise
problems can range from modifications of
equipment or farmishings to renovation of
the building. Reducing stress for schoal
staff inay involve new managsment
praciices, job redesign, or resolution of
undeclying labor-management problems.

EVALUATING SQLUTIONS

To help ensure a successivi solution,
evaluate mitigation efforts at the planning
stage by considering the following criteria:

+ Permanence;

- Dmahilily;.

+ Operating prineiple;

+ Installation and operating cast
» Contzo] capasity;

« Ability to institulionslize the solution;
and

+ Conformity with codas.

Permsanence. Mitigation afforts that creste
permancni solutions to indoor aie
problems src cleardy superior to thoge that
provide temporary solutions, unless the
problems are also temporary. Opening
windows or running air handters on Al
outdioor air nay be suitable mitigation
stretegies for a temporary problem, such
85 off-gassing of volalile compaunds
from new furnishings, but they are not
acceptable pecmanent solutions because
ofincreased costs for energy and
maintenance. A permanent sotution to
mictobiological contamination involves
cleaning and disinfection as wel) as
Mmoisture conteal 1o prevent regrowth.

Duzablitty. 1AQ solutions that ate durable
are mose altractive than approaches that
require frequent maintenance of
specialized skills, New items of equipment
thould be guiet, cnergy-efficient, and
durable,

Operating Principle. The operating
ptincipte of the LAQ solwtion needs to
meke senge and be suited to the prodlens,
If a specific point source of contaminants
is identifled, treatment al the source by
removal, sealing, or local exhaustis 3






more sppropriate correction trategy than
diluting the conlaminant with increased
ventilation. 1f the JAQ problem is caused
by outdoor air containing contaminants,
then ingreasing the outdoor air supply will
ouly worsen the gituation, unless the
aupply of outdoor st is clcased.

installation and QOperating Costs. The
approsch with the lowest initial cost
may niot be the least expensive over the
long ran. Long-letm econOImic
considerations include snergy costs for
equipment operation, increased stafl
time for mainlcnance, differential cost
of alternative matcrials ond supplies,
and higher hourly rates. Strong
consideration should be given to
purchusing ENERGY STAR qualified
products.

Conteol Cagacity. Tt is important to select 2
solution that fits the size and scope of the
problem. I odors from a special use area
guch as & kitchen entering nearby
classraoms, increasing the ventilation rate
it the classtooms may not be successful. If
mechanicel cquipment is nceded 1o corrett
the 1AQ problem, it must be powerfil
enough to secomplish the task. For
exsmple, a tocal exhaust sysiem should be
gtrong enough and ¢lose enough to the
source sa that none of the contamiuant
moves inta other partions of the building.

Ability te nsfitutionalize the Sotution.
A solution will be most successful ifitis
integrated into normal building operalions.
To enditze Mceess, solutions should not
requite exotic equipment, unfamiliar
concepty, o delicately maintsined
systems. If maintenance, hausekeeping
durcy, or supphes must change as
past of the solution, it may be necessary
provide additional training, new inspection
checklists, or modified purchasiag
gnidelines, Operating and maintenance
schedules Tog heating, cooling, and
ventilalion cyuipsment may alse need

modification.

Conformity with Codes. Any modification
{o building components orme chandcal
systems should be desigaed and ingtatled
in conformance with applicable fire,
efectrical, and other building cades,

EVALUATING THE EFFECTIVENESS
OF YOUR SOLUTION

“Two kinds of indicators can be used to
avaluste the suscess of correcting an
indear air problem:

+ Reduced complainis.

« Measurement of Ihe properties of the
indoor air.

Althouph reduction or eliminalion of
complaints appears to be 2 clesr
indication of success, it may nol
necessarily be lhe case. Occupants who
fee] their conceris ate being heard may
temporatily stop reporting discomfort ot
health symptoms, even if the actupt causs
of their somplaints has pol been
corgected. On the olther hand, lingeing
complaints may conlinue after successful
mitigation if peoplc are upset over the
handling of the problem. A smaller
numnber of ongoing complaints may
indicate that multiple 1AQ problems ¢x ist
and have not been resolved.

Measurements of airflows, ventilation
rates, and oir distzibution pattésnssan be
used fo asscas the results of contl
efforts. Ajtflow measurcments taken
doring the building invcstigationcan
identify zrcas with poor ventilation; later
they can be used to evaluate attempts to
improve the ventilation rate, distribution,
or direction of flaw. Studying ait
distribution patterns will show whether a
mitigation strategy has sucoasshully
prevented the teansportation of apellutant
by sirflow, While in soms cases
measyring poliutant lovels can kelp
determine whether IAQ has im proved, in
roasry cases this may be difFicult endfor
cast prohibitive. Concentrations of indotr
air pollutants rypically vary greally over
time, and the speeific comtaminmni
measured may not he causing the
problein. Measuring specific poflutant
by a professionsl is apprapriatcif the
problem can be limited o that poliutent.
Far further information on 1AQ
measurements, sce Appendix B: “Basic
Measurement Bquipment”

A solution will be
most successful if it
is integrated into
normal buifding
operations.






Ongoing complaints
may indicate that
muitiple 1AQ
problems have not

been resolved.

PERSISTEMT PROBLEMS

Sometimes ven the best-planned
investigations and mitigation actions will
not resolve the problem. You may have
catefully investigated the problem,
identified one ot mare causes, and
implemented a confrol tystem.
Nonetheless, your effotts may not have
moticeably reduced the concentiation of
the contaminant or improved ventilation
cates ot efficisncy. Wosge, the problem
may continue 1o persist,

1f your effarts Yo control 3 problem are
unsuccessfil, consider sexking outside
assistance. The problem could be faidy
complex, occus only intermittantly, or
extend beyond traditional fields of
knawledge. It is possible that poor JAQ s
not the acteat causc of the cemplaints.
Bringing in a hew perspective at this point
can be very effective. Appendix A
“Hiring Professional Assistance” provides
guidance on hiring professi onal 1AG
agsistance.






Hiring Professional Assistance

ome indoor air quatity (IAQ) probiemns
are simple to resolve when school
personnel undorsiand the building
investigation process. Many potential
probilems will be prevented ifstaff and
students do their perl fo pintain good
1AQ. However, 3 lime may come when
outside ggsistance is needed. For example,
professional help might be necessary or
desirsble in the following mituations:

+ if you suspect that you have a serions
building-related iliness potentially
tinked to biological contamivation in
your building, mistakes or delays could
have serious consequences (such as
health hazards, liability exposure,
regulatory sanctions). Contact your
local or state Healsh Depariment.

+ Tesling for 2 public health hazard (such
az asbestos, lead, or radon) Jas
identified a problem thal requires
Promp} response.

+ The school administration believes thal
an independent investigation would be
better received or more cffectively
doctmented than an in-house
investigation.

+ Tuvesiigation and mitigation cfforts by
school stafl have not relieved an JAQ
prabiem,

+ Prefivninary findings by stufl suggest
the need for measurements that require
speeialized equipment and skills that
ate not available in-house.

HIRING PROFESSIONAL HELP

A3 you prepare to hire professional
services for a building investigation, be
aware that JAQ is a developing ares of
knowledge. Most individuals working in
TAQ received their primary training in
other disciplines, It is fmportant to define
the scape of work clearly and discuss aRy
potential consuliant’s proposed approach
to the investigation, including plans for
coordinating ciforls amoag team
rmembers. The school’s representatives
must exsrcise vigilance in overseeing

diagnostic astivities and corrective action.
Performance specifications can helpto
ensure the desired results. Sumple
performance specification funguags i
provided at the end of this appendixin
italicized font.

Other than for lead and asbestos
remedintion, there are na Federal
segalations covering professtonal gerviess
in the genezal field of indour air qualily,
altheugh some diseiplines (¢.g., engANeers,
industria hygienists) whose practifioners
work with LAQ problems have licessing
and certification requirements. Individuals
and groups that offer seevices in this
evolving field should be guestioned
closely about their related experienes and
their proposed approach to your problem.
{n addition, request and contacl
references.

Locel, state, or Federl government
agencies (2.2 edication, health, of ait
pollution agencies) may be able to provide
expert asslstance or direction in solving
1AQ problems, If aveilable govemment
agencies do not have persomncl wifte the
appropriate skills 1o essist in solving your
1AQ probiem, they may bs able to direst
you lo firms in your arcd with experience
in (AQ) work, You may aiso be gble
{ocats potentiat consultants by tooking in
the yellow pages {c.§:, WRaer “Enpinears,’
“Eaviconmental Services,” “Laborutories ~
Testing or “ladustrial Tiygieniss™), or by
psking other schaols for refermls Often, o
multi-disciplinacy team of profossionels is
needed to investigate and resolve an 140
probled. The skills of heating, ventilation,
and aiv-conditicning (HVAC) engingess
and industzial hygienisis sre typically
usshull for this type of investigation. Input
#rom other disciplines such os chomistry,
sychitecturc, microbiology, or medicine
may also be important.

If problems other than JAQ are involved,
experts in lighting, acoustic design,
interior design, psychology, or dher ficids
may be helpful in resolving octupent
compleints about the indoor gnvironment.







EVALUATING POTENTIAL
CONSULTANTS

As with any hiring process, the better you
Kknow your own needs, the easler it willbe
1o select individuals or firms to service
those heeds. The mote cleatly yon cant
define the project scope, the more Jikely
you age to achieve the desired result
without paying For unneceysary services.
An investigation stratgy based on
evaluailng building performance can be
used to solve a problem without
necessarily identifying a pacticulas
chemical compound as the cause. The idea
of testing the alr to learn whether itis
weafe™ or “unsafe” is very appealing. Most
existing standards for aithorne potlutaats,
lowever, were developed for industrial
settings where most ocoupants are usually
healthy adult men. Soms state regulations
cal for the involvement of a professional
enginger for any modifications or
addittons to 2 ychool HVAC system,
Whether or aot this is lepally papndated
for yaut school, the grofessional
engineer’s knowledgs of aic kandling,
conditioning, and sequencing strategies
wil) help to design ventilation systsm
medifications without creating other
problens. In many situalions, proper
engitieering ¢an SAVE EREIEY while
improving LAQ. An example of this might
be the redesign of outside air-handling
gtrategics to lmprove the performance of
an cconomizer cyele.

The following guidelines may be hslpful
in cvaluatiag potential consultants;

1. Competent professionals will ask
questiony sbout your situation o se&
whether they can offer services that
will assist yow.

The causes end potential remedies for
JAQ problems vary greatly. A fiem
necds at least & preliminary
understanding of the facts abouwt what
fs goang on in you building to
evaluate if it can offer the
prafessional skills necessary 10
aklress your concerns and §0 make
effective use of its personnet from the
oulset,

2. Consultunts should be able to descsibe
how thoy expect ta form and test
explanations for and solutions Lo the
problem.

Discuss the proposed approach Lo the
huilding investigation. It may involve
moving suspected contesninant
sources or manipulating HVAC
comtrols to simulate conditiona at the
tire of complaints or to test possible
corrective actions. Poocly designed
studies may kad to conclusions that
are cither "falss negalive” (Lo, falssly
concluding that there is na preblem)
ot “false postiive” (i.e., falsely
conciuding that a speeific condition
taused the complata).

Some consultants may produce an
invantory of problems in the building
witout determining which, if any, of
those protiems caused the original
complaint. If investigators discover
1AQ problems unrelated ta the
concern that prompled the evaluation,
these problens shoold be noted and
reparted. It is important, however, that
the oniginal complaint i resolved.

3. The decision to take LAQ measurerents

should be approached with €aution.
1AQ investigstars often find 8 Jarge
purnber of potential sources
contribiting law levels of various
contaminants to e 4z, These findings
frequently pise more questian thea
they answer, Beforeatarting to take
measurzments, investigators need a
clear enderstanding of tow the results
will be ysed and interpreted. Without
this understanding, planning
approptiate sampling locations and
times, instrurmentation, and analysis
procedusns is impossible. Non-touting
raeasuremnerts {such as refatively
expensive sampling for volatile organtc
compounds {VOCs)) should not be
conducted without site-gpeeific
justifivation. Cancentrations that
comply with industrial occapational
standards are not necessarily protective
of childten, of other school occupants.






4, A qualified AL investigator should
have appropriate experience,
demonstrele a broad understanding of
TAQ prablems and Lhe conditions that
can lead to them (e.g, the relztionship
between LAG and the brilding siractore,
meshanical systems, sonrces, and
Sraman activities), and use a phased
draguostic approach.

Have the Firm identify the personnel
who wonld be sesponsible for your
case, their speeilie experience, and
related gualifivations. Coniract anly
for the services of those individuals,
or requirc appravat for substitulions,
When hiring an engineer, lnok for
sommeons with the equipment and
expertise to perform 3 ventilaion
system assessment and with strong
field experience, Some engineers
rarcly work oulside the office.

8. Inthe proposal and the interview, 3
praspective consultant should present
a ciear, delailed picturs of the
proposed services and wotk products,
including the following information:

+ The basic goal{s), methadology,
and sequence of the investigelion,
the information to he obtained, snd
the process of hypathesis
development and testing, including
critetia for decision-making about
further data-gathering.

* Any elements of the work that wilt
require a time commitment from
school staff, invluding infonmation
to be coflested by the schoel,

» The schadule, cost, and wark
product(s), euch 48 a written repoil,
specifications, and plans for
mitigation work; supervigion of
mitigation work; and training
program for school staff.

+ Additional tasks (and costg) that
may be part of sotving the TAQ
problem but arc guiside the scepe
of the contract. Examples include:
medicel examinalion of
complainants, labgratory lees, and
contractors fees for mitigation
wark,

+ Cammunication betwesn the IAQ
professional and the clien: How
often will the contractor discuss the
pragress of the work with fhe
school? Wha will be notified of
test results end othet data? Will
communications be tn wriling, by
lelephune, or face-to-face? Will the
consultant mest with students and/
or school staff ta collect
informetion? Will the conssltant
mext with staff, parent
orgenizations, or others fo disouss
findings, if equested to dosal

« References from clienis who have
1eceived comparable services.

IAQ-RELATED VENTILATION
MODIFICATIONS

The school’s representatives necdto
remermber: Qversec the work and a5k
questions that wilt help you ensurt the
wark is properly performed. Specialized
maasurements oF airfiow or pre- and post-
mitigation contaminanl coneentrafions
may be needed to know whether the
sorrective action it cffective.

Performance specilications can beused as
part of the contract package to establish
critical gonls for system design and
operation. Performance specifications can
be used o force conlraclors to
dernonsirate that they have mel thss
goals. At the same time, performance
specifications should aveid dictaling
spesific design features such as duct sizes
and Jucations, thus leaving HIVACsystem
degigners fiee to apply their proftssional
expertise. You may be able to adapt
appropriate sections of the following
sample performance specifications for
your school,

performance Specifications

s The control gystem shall be medified
and the ventilation system reptired and
adpusted as noeded to provide suidoor
air ventilation during occupried hours.
The amount of outdocr air venilotion
shall meet ASHRAE Standurd 52-2001
winimon recommendations or shall be
the maximum possible with the current
air-handling equipment, bt inne cese
shull the mintmum outdoor air






-

venillativn rate be less than the
veniilatlon guideline in affect at the
time the school was construcied,

iWhen designing the veniilotion system
mudifications, it is important lo ensure
that: 1) Increased autdoor air intake
rates do not negatively impact
accupent comfort; 2) heating coils do
nof freeze: and 3} the caoling system
san handle the increased enthalpy
load. 4 load analysis thall be
performed to determina {f the existing
heating (or cooling) plant has the
capacily lo mee! the loads imposed by
the rettored or inereased ventilation
natas,

If the existing plant cannot meef this
load or, if for some other reason, 1t is
decided not 1o wse the existing heating
syefem fo condirton ouldoor air, thena
heating (or coollng) plamt sholl be
dasigned for that putpose. The proposal
shall include a life-cycie cost analysis
of anergy conservation options {e.g
econontizer conling, heal recovery
venfilation).

Al scraens in outdoor air intakes shall
be inspected for praper mesh siza.
Screens with riesh size smaler than
1/2 inch are subject to clogging, i
present, they shall be removed and
replaced with larger-sized mesh (not 50
targe as to allow birds to enlar).

Damonstrating Systam
performance

+ The proper aperation of conirol

sequence and outdoor air damper
aperation shall be verifled by school
personnel or the sehool s agent after
centileiion system modifications and
vepairs have been completed. This shall
include, but not be limited to:
ohservation of damper position for
differivg seitings of lov limit statx and
oo sials, measurement of aly pressure
af room stats and outdoor air damper
aciuators, divect measurement of air
flow through sutdoor air intakes, and
direct measurement of air flows at
exheust grilles. The coniractor shalt
provide a wriiten reporl documenting:
7) Tesi procedures used fo evaluate
venilation system perjormance; 3) test
locations: 3 HTVAC operating
conditions during testing; and 4}
findings.

(nstitutionalizing the Corrective
Action

« After the ventifation system

modifications are complsied, sehool
facillty operulors shall be provided with
srakuing and two copies of a manual
that documents the vaniilation system
cantroi stralegy, operaliig poramelers,
and malnienante requiir e ents.






Basic Measurement Equipment

o prevent of resolve indoor air goality
(1AQ) problems effectively and efficiently,
you mst be able to take four basic
measurements relating to the air within the
schuol. Your school or school district may
airsady own some or &H of the equipment
accessary to make these measurernents, I
not, buying or borrowing that equipment
is important to assess the IAQ conditions
in your schooi accurately and ensare that
the ventilation squipment is working
properly (which can sava the schael
monsy in heating and cooling bills), as
well a3 improve IAQ. Check with your
EPA repional office shont equiptnent
availability (see Appendix L:
“Resaurces,” for a complete list of EPA
regionat ofTices).

Four messurements are itaportant to the
activities in this Guide:

+ ‘femperature,

+ Relative humidity.
* Air movemsnt.

v Aidrflow volume.

In addfition, 2 carbon dioxide {CO.)
monitor is useful for indicating when
outdoor air ventilation rmay be inadequate
{see the Ventilation Checklisf).

Sampling for pollutants iz oot
recommended, since results aee difficuit lo
interpret and can require costly
measuzement equipment as well as
slgnificant training and experience, The
activities described in this Guide are lkely
to prevent or uncover problems morc
effectively than pollutant sampling. The
four measurements fisted above arc readily
available, do not require expensive
squipmsnt or special training, and arc
straightforward to inferpret.

If your school’s budget does not altow the
purchsse of some o7 all of the squipment,
try a cooperative approach:

+ Combins resources with ather schocls
in the district or neighboring schools.

+ Contact scheol organizstions and local
government lo inguire abowt
cooperative purchasing options,

+ Borrow cquipment from another school,
district, a state or local gowernment, of
an EPA regional office.

Do not let o lack of equipment prevent you
from conducting the recommended
activities. Conduet as many activilies as
pogsible with the equipment you have
availabie. IF you curnnot obiain the recom-
mended equipment due to lack afte-
gourees, prioritizs your equipment
purchases es follows:

1. Temperature, relative homidity, and
cherical smoke devies for indialing
Air movement;

2. Airflow volume measuring devicss; and

3. CO,moniter.













Codes and Regulations

POLLUTANT-RELATED
REGULATIONS

The Federal gavemment bas a long
history of regalaiing outdaor air quality
snd the conconirations of aitborne
contaminants in ndustrial setlings. In an
induvirial environmend, specific chemicals
relcased by industrisl processes can be
present in high concenkrations. Jthas been
possible to study e healih effects of
industrial exposures and calablish
reguiations to kit thase CXFOSUSES.

Some states have establistred regulations
regarding specific pollutants in schools,
such as testing for radon and lesd. Vacious
States bave also established anti-idling
policies that establish maximum idling
Hinies for schoe! buses and other vehicles.

Indoor sis quatity (LAQY) in schosls,
however, presents a different problem. A
larpe variety of chemicals used in
classraoms, offices, grounds maintenance,
and kitchen and cleaning applications
exist it tevels that are almost slways lower
than the concentrations found in industry.
The individual and combined effects of
these ehemicals are very difficultlo study,
and the people exposed may include
pregnanl women, children, and others who
are more susceptible to heslth problems
than he adult typically gresent in
yegulated industrial setlings.

There is still much to leam about ihe
efFects of both acute {short-term) and
chronic (long-term) sxposare to low levels
of multiple indoor uir coptamiinants. At
this time, there are fow Federal
regulations for aitborne contaminants in
non-industiial eettings. The Oceuputional
Safety and Health Admipistration (OSHA]
is the Federal agency responsible for
workplace safety and health. In tha past,
OSHA focused primarily on industriel
worksiies, but most recently has
broadened its efforts to address ather
worksite hazards, In spring 1994, OSHA
introduced & proposed rule regarding [AQ
in non-industeial cavironments, although
the propesal was withdrawn in December

2001. School employess may be able 10
obtain advice (in the form of teaining and
information) from their state OSHA office
on how to reduce their sxposure to
potential air contaminants. In slates
without OSHA organizations, the 1egional
CSHA contact may be able 1o provids
information or assistance (ses Apperdix
L: "Regources™}.

VENTILATION-RELATED
REGULATIONS

Veatilation is the other major influenes on
TAQ that is subject to reguiation. The
Federal government docs not reguiste
ventilation in non-industrial settings.
However, muny state and layead
gavernments do regulate yenlilation
systerm CApaCity through their building
codes. Building codes huve been
developed to promote gootl congtruction
practices and provent he allb and safety
Yiazards. Professional aggoctations, such as
the American Socicty of Heating,
Refrigetating, and Air-Condldoning
Engineers {(ASHRAE) and the MNational
Fire Protection Asgsaciation (NFPA),
develop recommendations for appropriste
butiding and equipment design and
instaltation (.8 ASHRAE Standarg 62-
2001, “Yentilation for Acceptable Indoor
Alr Quality”). Those resommendations
acquire the force of law when adopted by
state or logal reguiniory bodies. There is
generally a time lag between the atoption
of new standards by consensus
orpanizations such as ASHRAE and the
incorperation of those sew standatds as
code roquirements. Contact your local
code enforoement offieial, you State's
Tiducalion Depariment, ora consulling
enginecy to learn about the code
vequirements that apply 1o your schaol.

Tn general, building code requirsments are
anky enforceable during constuction and
repovation. When code requirmments
change overt lime (as sode orgnizations
adapl to new information and







technologies), buildings are usually not
required to madify their strcture or
aperation to cenform to the aew codes.
{ndeed, many buildings do nat aperste in
conformance with gurrent codes, of with
the codea they had to meet at the time of
construction, Tor example, the outdoor air
flows that ASHRAE's Standard 62
recommends for classrooms werc reduced
from 30 cuble foot per minute {efim)f
person to 10 cfmiperson {n the 19308, and
reduced again to 5 cfnvperson in 1973 in
response to higher hesting Fuel coats
resulting from the oil smbarge. Concern
about IAQ stimulated reconsiderativn of
the standard, so that its most recent
version, Standard §2-2001, calis fora
rivimumn of 15 cfmfperson in classrooms.
However, many schools that reduced
cutdaor air flow during the energy erisis
continuc to operate &t ventilation rates of
5 clm/person or l6ss, This
underventilation is contrary to curpent
engineening recommendations, bul,
most jurisdictions, it is mot apainst the
law.






Asthma

sthma has reached epidemic
proportions in the United Siates,
affecting millions of people of all ages
and races. Asthma {5 one of the leading
causes of schoo! absenteefam, accounting
for more than 14 mitlion missed school
days in 2001.

Asthma can oceur af any oge but is

inore cormmon in children then in adults.
According to the Coniciy fot Disease
Control and Pravention (CDC), usthma is
the third-ranking cause of hospitalization
for children 15 years of age and under
Moreover, the asthma rate among children
ages 5 to 14 yose 74 percent hetween 1930
and 1994, making asthma the mest
common ¢hronic childhood disease.

WHAT IS ASTHMAY

Asthma is a chronie disease typically
cheracterized by inflanymation of the
airways. During an asthma episodc, the
airwuys In the lungs narrow, making
breathing difficult. Symploms usually
include wheszing, shoriness of breath,
fightness in the chest, and conghing.
Asthima attacks are often separatcd by
symptom-fres periads. The frequency and
severity of asthma alMacks can be reduced
by following & comprehensive shms
manngement plan that incorporates
medical treatment and environmentsl
management of asthma, While soientists
do not fully understand the causes of
asthma, outdoor air poliution and
environmental contaminanis commonly
found indoors ave known te trigger nsthma
attacks.

ASTHMA TRIGGERS

Because Americans spend up to 50 percent
of their lime indoors, sxposure to indoor
ultergens and irtitanis may play s
significant rale in triggesing asthma
episodes. Some of the most common
environmenta! asthma triggers found
indoors include:

+ Animal dander

» Cockroaches

» Maold

+ Secondhand smoke
» Dust mites

¢ Diegel exhaoyt

Cther puitung triggers include respimtory
infections, pollens (trees, grasses, weeds),
outdoor sir pollution, food allergies,
exercise, and cold air exposure.

ANIMAL ALLERGENS

Any wasm-blooded animal—inchuding
gorbils, birds, cats, dops, mice, and rats—
can cmise slergic reactions or &igges
asthma attacks. Proteins may act s
allergans in the dander, urine, or suliva of
warmebloaded animals, The mosl cermmon
source of animal allergens in schocls is a
pet {n the classroom. I an animal is
present in ihe school, direct exposue t
the animal’s dander and badily fluids is
possible. It is important to renfize bat,
even after oxtensive ¢leaning, pet stlergen
tevels may stay in the indoor envipnment
far several months sfter the aniral is
removed.

Schools can minimize exposurs toanimal
allerpens by

+ Seating sensitive students awsy from
peis or considering remaving pets from
the claggroom.

v Vacuuraing the classroorn frequently
and thoroughly,

+ Cleaning cages and the surrounding
avea Tegularly and positioning these
cages away from ventilation systems.

COCKROACHES

Cockroaches and ather pests, such as rats
and mice, often exiat in the school setiing.
Allergens from pests may be significant
asthma triggers for students and waff in
sehools. Certain proteing that actag
allergens in the waste products and saliva
af cockroachss an cause aflergic
reaclions or frigger asthma attacks in some
jndividuals. Pest problems in schools may







be coused or worsened by a vasiety of
conditions such as plumbing leaks,
moisture problems, and improper food
handling and storage practices. [tis
important to avoid exposure to thése
alicrgens through the use of commonaense
approaches and integrated pest
management (IPM) practices throughout
the entise scheol.

Schools can minimize cockroach exposure

by

- Removing or covecing fuod or garbage
found i classrooma or kilchens.

+ Staring food in airlight containers.

+ Cleaning il food crambs or gpilled
iquids {mmediately.

+ Fixing plumbing leaks and other
moisture problems.

- Using poison baity, boric acid (for
cockroackes), and traps before
applying pesticidel sprays.

s} pesticide spreys are ussd, the schaol
ghould:

~ Notify staff, students, gnd parents
tefore spraying.

- Limit spraying to the infested area.

. Dnly spray whes rooms are
ungeoupied.

Ventilute the area well during and after
spraying.

MOLD AND MOISTURE

Maolds ean be found almost anywhere;
they can grow on virtually any substance
whe moisturs is present. Molds produce
tiny spores for reproduction that travel
throngh the aic continuatly. When mold
spores tand on a damp spot indoors, they
may begin growing and digesting
whiatever they ate growing on in order t9
quevive. Mokds can grow of woad, paper,
carpet, and food. If excessive moisture oF
water acournalates indooss, extensive
motd growth may accur, particularly if the
moisture probiem remains undiscovered
or ignored. Eliminating all mold and motd
spores in the lndoor environnent is
impractica%-—-thc way to control indoot
raold growth is o contsol moisnire.

When motd growth occurs in buildings,
seports of pealth-related symyptoms from
come building accupunts, particulartly
inase with allergies or respiratory
problems, wmay follow. Patential health
¢ffecls and symploms assaciated with
mold exposures include allergic reactions,
asthma, snd other repiratory complaints.

Schoals can minimize mald and meistore
cxposuce by

+ Tixing plumbing leaks and other
unwantedd sources of water,

Ensuriug that kitcher ateat and Jouker
ratros are well ventitated. - -

+ Maintaining low indoor humidity,
ideally between 30 and 60 percenl. The
hurnidity level can be meanired with 2
hygrometet, available at local hardwate
stoges.

+ Cleaning mold off hard surfaces with
water and detesgent, then drying
completely.

+ Replucinp absosbent atetials, such a3
ceiling tles and carpet, ifthey are
contsminated with mold.

SECONOHAND SMOKE

Secondhand smoks is the smoke from the
burning end of a cigaretée, pipe, oF cigar
or the smoke exheled by a smoker.
Secondhand smoke CXPOSULE CRUSES &
pumber of serious health effects inyoung
children, sach as coughing, wheezing,
bronchitis, pneumonia, car infections,
reduced lung fanction, and moce severe
asthma attacks Seconchand smoks i3 an
irritant that may trigger an esthntz
episode, and increasing cvidence suppests
that secondhand smoke ey ceuse asthima
ins pee-school aged chikiren EPA estimates
that botween 200,000 and 1,040,600
children with asthma fave exacerbated
asthrna conditions caused by expOsUre to
secondhand smoke. Secondhand tenske
can also kead to buildup of fluid in the
middle ear—the mast common reasen for
aperations in children.






Muost schaols in the United States
prohibit smoking on schovl grounds.
Howevar, smoking aflen occurs ih
school bathrooms, in lounges, and near
school entrances. I smoking accurs
within the bullding, sscondhand smeke
can teave] through the ventilation
aystem to the entire school, Even when
poople stmoke outside, secondhand
smoke may enter the school through the
ventilation systemn, windews, and doors.

Schpols cun mikimize skposure to
secondhand smoke by implementing
and enforcing nonsmoking policies,
particularly indoors snd neas school
entranoes.

DUST MITES

Dust mites are loo small to be ssen, but
they are found in homes, schools, and
other buildings throughout thy United
States. Dust mites live in mmbtresses,
pillows, carpets, fabric-covered
furniture, bedoovers, clothes, and
stuffed toys. Their primary food source
is dead skin fiakes, Dust mite sllergens

may cause an allergie reaction of lrigger

an asthma episode. In addition, there is
evidence that dust mites may cause
agthma.

Sehools can minimize dust mite
exposurs by:

+ Vacuuming carpet and fabrie-covered
furniture regulatly. Use vacuums with

high- cificiency filters or central
vacuuns, if passible.

» femaving dust from hard sirfaces
with a damp cloth and sweep floors
frequently.

s Purchasing waskable stuffed toys,
vathing thern often in hot water, and
drying them thoroughly.

Combining steps for reducing
environmental tripgers with othier
proaclive measurez-—relncating areas
whese vehivles {8.g., buses and delivery
trucks) idle away from air intakes,
ensuring sufficient ventilation in
olassrooms and offices, climinating the
use of air fresheners, choosing building

materials with minimal formaldehyds
content, and purchasing env ironmentaly
preferable cleaning products —can help
achools reduce student and staff sxposure
10 asthma triggers. -

For additional information on asthme end
asthma iriggers, refex fo Appendix I
“Yypical indoor Air Pullutants” and
Appendix L: “Resourees”
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Typical Indoor Air Pollutants

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

+ Biological contaminants (mold, dust
wites, pet dander, pollen, eic.)

+ Carbon diexide (CO,)
+ Carben monoxide (CO}
+ Dust

+ Bnvironmental tobacco smoke (ETS) or
seaondhand dmoke

+ Fine particulate matter (E4)
+ Lead {Pb}
+ Nitrogen oxides (NG, HO)
« Pesticides

"+ Radon (RR)

» Other volatile otganic sompounds
(VOCs) {formaldehyde, soivents,
cleaning agenis)

Each paliutant is descrived or snalyzed
across five calegories:

» Deseription
+ Sourcez

» Standards and guidelines for indoor air
quality

» Health sffecrs
v Control meagured






Indoor Al Pollutant

Dascription

Sourses

Biological contaminants

Commen Wologleal eantarninamts incfude mold,
dust mites, pet dander {skin flokes), deoppings
213 Yody parts from coeksoschey, rodents and
ottier pesis or imacls, vicuses, and bacterib.
Many of hese biokogical contamingnts #& smail
enouph to be ishatzd.

Biological tonaminAnts ars, oF arc produced by,
Tiving tings. Biotogicsl contaminansy sre often
Found it sreag it provide food and moishite
Dawyp o wel weas such 83 socling coils,
hurpidifisty, condeaskis pany, or uswented
baieooms san be moidy Drpetias, bedding,
tacpet, and othier ares whre fusl callects may
sccurautate Eiclogical contaminints,

Carbon dioxide (CO,)

Coibon dinside {CO,} is & coloress, ddoriace
prothict of carbon combustion.

Hutsan menbolio processes and =il cumbastion
prosenses of carben farte, Hke thuss incass,
aser, utks, ol e souEes ol CO,, Exhaled
air it nzuslly e largest soutoe 9 €O, in
olASHICHMS,

Carbon monaxide (CO)

Carbon monpxide (C0) Fs# colerles, adarless
gas. 1t results om incomaplets oxidation of
carhon im combustion praceases.

Common sources of O in sehoals am
bmpropecly vetled fumaces, malfunctioning g5
rangs, e axtaust fumes thal hawe been drnwn
fack int the building, Wom or prordy wdjusted
and rotained sombustion devices (8- boilers,
Sumnes), vy fue that is fmpropesly sized,
bincked, disconnested, o leaking, con be
sigrifiuant sources, A, truck, oF buss exhaost
from attached gargss, neashy wads, of idkng
vehicles in parking arees can §ls0 be sourees.

Dust is made o of particles io the air kst suttle

on sutfucss, Large particles seulle quickly and
cun be aliminated of preaily educed by e
body's nataial defons mechugisms, Sl
particles ave more likely to be sitborne and xx
cnpabie of pasiing through the yody defenses
ond entering the humgs.

Many sourcas can produce dast including: soil,
fleecy surfaces, pollen, ichd-based pait, and
Bugning of wood, ofl, ar coat

Environmental tohaceo smoke
[ETS}, or seconchand smoke

“Tobaced sowokz consiits of solid perieles, liquid

Reoplets, vapors, ad gases reyulting Froen tobicco

corbustion, Over 4,000 specilic chemicals have
fremn deatified o vie particulate and aswcined
[t

Tebacco produst combustion






Standards or Guldelines

Health Effects

Control Measures

Thete see comenty o Federal government
standards for biologicals in sehaol indaar air
ENVITERMENTS.

Bolald, dust mitex, pet dandar, and pess druppings
arbody pang cantrigger asthma, Rinlogjeal
conaminans, inclading meols asd poileas &in
caws allergie resciions for o sigaificant parton
of the populntion, Tubacularis, meastes,
Sraphplocorous infectiant, Legtoneilaand
fnffucnza are keown to be tranimined by eit

e

Gerrral goot bousekeeping and msinannge of
hieating 4nd sir conditioning squipiment 8@ very
importast Adeouate ventifation ad good s
dittiution also heip. The key to mold toniret it
molstues costrol, 1§ mald 1s a probleny, ket rid of
sxeoss wler o maisuse did chean up e mold.
Maintaining the relutive humidity between 6
and 6 percent vill help conteol mold, dom
miles, and cocksvaches. Emplay integrated peét
mangement (P} to conlrol insestand anjmet
slizrgens. Cooling tower e procgdures
eatisi 10 Rodugs Ievels of Leghonelfa and other
organismi.

ASHRAE Standard 62-2001 recommends "0
e tbave the ouldpar conceniralion s the
ppper linalt for occupied clrsstooms [usnally
around £000 pam).

€O, iz an pephyxiate A1 goncuniralions shiové
1.5 persent (5,000 ppm) samms Joss of mennd
aculty has been otet, {ite recommenaded
ASHRAE standard of 700 pprm tbovethe
suidoor canceatratian {s to prevent body el
{evols from being offensive.)

Vestilation with suificient outdoar sir oriols
€0 ievels. Reducs vehicle and lown sod
gnaen quipment idling and/ot usrge.

The OSHA standard for warkers is n¢ mare than
S0 ppm for | hows of exposure, NIOSH
recommends oo moors thin 35 ppm for § howr,
Fhe LS. National Asnsblent Alr Quakity Standands
for CO are 9 ppm for & hewrs wnd 35 ppen for ©
hour, The Cansurnes Produe) Safery Commission
recodmmends fevels not to sxcesd 13 ppm for ¢
wuer 25 pprm for § hoas,

GO in i ssphyatiste. An nccyrmilation ofthis gas
wizy result iy & variely of symptame deriving
fiamm the compound's affipity for and
carabination with hamnogiokin, forming
carbosybervaglobin (COHD) and disrupling
okygen transpork Tissues with the highest
OXyges neads—myotsdivm, brain, and
fxereiding musclo—are the fitet affected.
Symptocny mwy mimic influenza andl include
fatigun, headache, dizsinest, nansea ad
yoriing, cognifive irpalrmient, and pehycardia
Athigh eoncentiations CO expotire tan be
FATAL

Comiuztion equipment must be mdncained L
asnure datther are mo blockages and st and

fued endxnires must be properly adjusies to sosure
rhete complete cambustion, Yehituber we shouid
becarsfully mamsged adiveent 1o puildings and

ity voestionat peograms, Additional ventilation £an
Doused &6 A LMPOAY MCsIT when high levels
of €02 are expeeted fox shorl petiods Af time.

The EPA Amblent Air Quakity stendsrd for
particlos 1&58 thn 10 mistont is 50 ppfon’ par
tious for an annual average and [50 pg/m’ fora
24-hour swerage.

Health afects vary depending upot the
characteristics of the dustand any ssporisted
toxic materialy. Dust pactiles may canorin fead
paticide residues, raden, ex other soxic
maaitrinly, Other particles may be irvitanis o
caecinogzns [v.g., ssbenod).

Kesp dust 1o @ mindeam with good
Tougekeaping. Consider damp dusting tad kigh-
eificiency vacaim cleanars, Upgrade filiers in
ventilktion systems o mediam efficicacy when
passibls and change frequently Biaust
cambustinn applisnces to the outside and clean
st maintain Muey and chimneys, When
consaucton or remadeling is undrcvay, rpeoial
precutions slould be nsed to separate woik
weas from octupiod Bioas,

Many office uitdings wed ateas of publi
sssembly have banned smaking indoors a7
toquired specidily designatod smuking arsas with
dedicancd ventiietion sysieros be available. The
“Pro-Chiliten Act of 1994 probibits sneking in
Fead Smrt facilities and in Kindugasicn,
elementary, and secomtiary schools Grat reccive
Federal funding Fron the Deparment of
Education, the Depatment of A pricultury, of the
Dopartroent of (eatih and Humen Services
{exsept Medicsre or Medicaid).

The effccis of Jobicea smoks on srmokers inchod:
shinitidpharygitis, naat congestion, persistent
cough, conjunctival irritation, esdache

- wheering, snd exesrbation ofchromic respimtery

conditiont, Sccondhend smoks dms been
claified n x “Gingup A" carcinegen by EPA ard
s witiphs heatth effects on ehildren 1t has sl
been assaciated with the onserof asthm,
imrvensed severity of ot Jiffiulty in controlling
wthuna, fiequent upper roepinatory infectons,
persistent tniddle-car ofugion, shoting, repeated
preumoniz, and bronchitis.

Smol hutside 2wy from &t intakes. Smoke
anly in ioams that st properly vewilated and
axhouted 10 e ouidoets.






Indoor Alr Pollutant

Descriptien

Sources

Fine Parficulate Matter (PM, )

Fine particulats matlee (PM;, ), or 3oat, it 2
component of dlese] exhoust, and 15 lese than
2.5 micrant in dismeer; in comparistn, the
average human hair isaboui 100 microns
thick. [t may comsist as a liny sokid or Hauid
dropler containing a vatiety of componnda.

the tosin seurce of P, is dlesct engings In
tuckt, buses, and nonrond vehicles (2.8,
matipe, consicuckion, sgrieufial, and
|ocametive). Diese] cogines emit isnge
auantities of harmfut poliulants anmaelly.

Lead {Fh)

Lead is # bighly roxic metal.

Souroes of lead inelnde drinking water, food,
contominated salt and dust, and sie, Lead-tased
prink [4 ¢ Sommen Jource aflead dust.

Nitrogen oxides (NO, NO,}

The twe most pravalent axides of HilroZen are
vitragen dioxide (NO,) and nitric exide (NO}.
Binth are toxic gases, and MO, b 3 highly
reaclive oxidant and corrosive,

“The pricaary sormes fndoors Mg combastion
pracesses, such a unverited combusiion
anplisnces (o5, g S1OVEs, ventsd sapplisnces
with Az Fnctive instatintions, welding, and
nkacce sinoke). Outdnor sources, such a3
vehicles #nd Tawn zodd garden equipment, also
cantribise to witrgen oxide levels






Standards or Cuidelings

Health Effects

Control Messmes

Thers wa ciwrantly 1o Pedersl govemment
siandards for PM, ; in school indoor &
environments, [PA' National Ambient Air
Quality Standards lisr 19 pg/m? 23 the anaual
limit and 63 pghe’ a3 the 24-houc Hmil for
£M, ; in outdoor air,

Pactisalats matter is astnciated with a vacery of
serigus heatk sffects, including fung discase,
atisatn, and othar raspinalory probiems. in
genaral, chiddrent are sspecTlly sersitive to aif
poilution begass they bieathe S0 parceni niare
sir per poknd of body weight than adulta, Fine
particulate mattcy, or PM, , pacer Hio greatedt
ealth risk, becaue [t aan pass throsgh the npst
and throm and becoine lodged in the lungs.
These particles cirt Aggravate exisiing
respliatory condifions, such azasthon gud
Sronchitls, and they hava boen dicectly
assotiated with increased honpital admissinns
and smergency room yishs for keart and lung
diyesss, deoreased lung function, and prermanise
death. Short-rerms SXpoRRe MEY CRUSE
shoriness of breath, eye and fung leritation,
Tausea, light-headedness, and possivle sllacgy
spgesvations.

Effective technalogies o redues B4, inelude
particulate filters and eatalysis thet can be
installcd on bukes, An gasy, no-sost, wd
effective way to control fine patticulats maner
fy o rinioizs (dling by buses, srucks, and
aiher vehicles.

In 1978, the Consumer Product Safety
Commission banned fead in paint,

Lac can oaisse seriaus damage 1 1 b,
Kidney, netvous System, amd red blood cetit
Chilitzan are pasticularly vulrerabis, Lead
exposure i children can rosuit in detays in
physical develo prten, jousr 1Q bevels, shomtr
Attention apans, and 2n increase inbelsviorel
aroblems,

Prevenlivs measured 10 vedice lead exposire in
buitdings paitted before 1978 inchulec Cltaning
play aseas; frequently mopping floore and wiping
windiwr lediges tadather smanth flat areas with
darny cloths: Yecping shilden amey from ereas
whars paint is chipped, pecting, of shalking,
preventing childisn from chewing on window silk
and aiher painted aveay; and enswing hat (s ace
oloaned fraquently snd haads arg wasked before
mslt,

No gandards have been agread opos for nitrogen
akidee in Indooralc ASHRAR and the U5, EPA
Watiomal Ambient Air Quality Standande lin 0.053
pom asthe wveruge 24-howr limit for NG, in
putsonT air.

NO, aets mainly a5 40 rtiant affecting the
mucna of the eyes, noss, Hroat, and resplraory
wach. Bxtrernely igh-dose exposwe (s in &
building Fize) 1o MO, mey result in pubmanary
edeme s dilfee Juag injury. Continuad
capasure lo high MO, levels ¢an coniribute 1o the
develupment of acute ar chronic beonshitis,
Law-Inve NO, exposuze may chuse ingressed
‘ronchlal practivity in soms asthenatics,
docreased fung funckien [ patients with ehyorie
gbatructive pulmonary disease, pnd increassd
1tk ol respirtary infections, especiaily i young
childrea.

Venting Bue MO, souters 10 the ouldoors and
asauring e combustion zppliances e corrcetly
instalion, used, and oointained ae e st
effbetive meamues to ehice exposares, Dovelap
anti-idfieg procedurss for /T wehicles wnd
oneaad engines (care, buses, wucks, Tawn ad
gatden equipnient, He.),












Secondhand Smoke

:candhmd smake, also known as
environmenta! tobacce smoke (ETS), is
wixture of the smoke given off by the
burning end of & cigasetie, pipe, or cigar,
and the smoke exheied from the langs of
sraokers, This mixture contains more than
4 (00 substances, more than 40 of which
are known 1o cause ¢ancer in humans or
animals and naany of which are strung
irritanta. Exposure to secondhand smoke
is called involuntary smoking or passive
smoking.

EPA hes classified secondhand smoke as 4
known cause of cancer in humans {(Group
A carcinogen). Passive smoking causes an
estimated 3,000 lung cancer deaths in
nonsmokers each yeat. It alse causes
frritalion of the syes, nose, throat, and
tungs, ET8-induced isritation of the wags
{sads 1o cxceus phlsgm, coughing, chest
discomfort, and reduced lung fametlon.
Secondlmnd amoke may also affect the
cardiovascular system, and some stusdies
have linked exposure to it with the onsel
of chesl pain.

SECONDHAND SMOKE EFFECTS ON
CHILDREN

Secondhiand smake is & serious health «isk
to children. Children whose patents smoke
are among the most sericusly affected by
expasure 1o secondhand smole, being at
increased risk of lower respiratery tract
infections such as pneumonia and
bronchitis. GPA estimates that passive
smoking Is responsible for between
150,000 aad 300,000 lower spiratory
tract infections Ia infants and childrea
under 18 monthz of age annually, resulting
in 7,500 to 15,000 hospitalizations per
year..

Children exposed 1o secondhand smoke
are also mors likety Lo have reduced lung
function and symmpioms of ipspiratory
itritation like coughing, excess phiegm,
and wheezing. Passive smoking can lead
1o a buitdup of fuid in the middle ear, the
mast comnon cause of hospitalization of
shildeen for an operation.

Asthmatic children are especially atrisk.
EPA sstimates that exposure 1o
socondhend smoke increases the number
of episodes and severity of symptoms in
between 200,000 and 1,000,000 asthmiatic
children. Passive smoking is also arisk
factor for the developrent of asthma in
thousands of childien.cach year

RECOMMENDATIONS

EPA recommsnds that every organization
dealing with childeen have a smoking
palicy thet effectively protects children
from exposure te secondhand sraoke.
Parent-teacher associations, schoolbosrd
members, snd school administraton
should work together to make acheol
environments smoke-fiee. Kay featirss of
smoking education programs include
multiple sessions oves many grades, social
and physiological conssquences of
lobaceo use, informetion about sotial
influcnces (peers, parents, and media), and
training in refusal skills. School-hased
non-smoking policies are important
hecause the school savironment should be
free from secondhand smoke for kalth
reasons and because teachers and siaff are
rale models for childreen.

LEGISLATION

In general, the Federal govemment does
not have regulatory authority ovet indoor
air or secondhand smoke policiesal the
state or local fevel. Restricting smoking in
public places is primarily a state and local
issue, and is typically addressed in clean
indoor 2ir lawy eascted by slates, tounties,
and municipalities, However, the "Fro-
Children Act of 1994" prohibits smoking
i Head Start facilities and in
kindergartex, elementary, and secoadary
schools that receive Federal fuuding from
the Department of Education, the
Department of Agricultare, or the
Depastment of Health and Human
Services (except funding from Medicarz
or Medicaid). The Act was sigued inlo law
as part of the "Goala 2000: Educats
Americn Act”







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

PRO-CHILDREN ACT OF 1954

Following are exeerpts from Public Law
103-227, Macch 31, 1994,

SECTION 1042, DERINITIONS.

{1y CHILDREN.The term “children”
means individuata who have nol attained
the age of 18.

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

on # routine or reguler basis of health, day
care, education, or libmary services—

{&) That are funded, afer the date of
the snactment of this Act, direetly by the
Federal governiment or through state or
tocal governments, by Federal grant, loan,
loan gnarantee, or contzact programs—

(1) Administered by either the
Seeretary of Health and Heman Serviess
or the Scoretsry of Education (other (han
services provided and fucded sakely undet
fities XVIII and XIX of the Social
Secunty Ael); of

(ii) Administered by the
Sepatary of Agricultare in case of 2
dlinic; or

(B) That are provided in indoor
facilities that are constructed, aperated, of
mmaittained with such Federal funds, a5
determined by the appropriate Sceretary in
any enforcement action under this fitle,
except that nothing i claese {i1) of
subparagraph (A} is intended 1o inciude
facilitiea (cther than clinics) whese
coupons ate redesmed under the Child
Nudrition Act of 1566.

(3) PERSON.The term “person” means
any state or local subdivision thereaf,
agency of such state ot subdivision,
gurporation, of pat tnerchip that owns 0T
gperates of atherwise controls and
provides childrens services or any
individusl who owns ot opefates or
otherwise controls snd provides such
services.

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

{2) PROHIBITION. Adter the date of the
enactment of this Act, a6 porson shalt
permit smoking within any indoor facility
owtied ar lzssed or cantracted for and
uiflized by suck person for provision of
rontine or reguler kindergacten,
elementary, ot secondaty education of
Ghrary services to children.

{6} ADDITIONAL PROBIBITION. ARer
the date of the enactment of this Act, na
peson shall permit smoking within any
indonr facifity (or portion thereof) owned
ar ieased or cantracted for zad utilized y
such peeson of regulat ot reulioe heslth
gare or day care of carly childhood
development (Head Stast) services io
childran or for the use of the employees of
such person who provides such services.

() FEDERAL AGENCIES.

(1) KINDERGARIEW,
ELEMENTARY, OR SECONDARY
EDUCATION, OR LIBRARY 5 ERVICES.
Aftes the datz of the enactment of this Act,
no Federal agency shall permit smoking
within any indoor fucility in the United
Statss operated by such agency, ditectly or
by conktact, Lo provide routine of regular
kindetgarten, elementary, or secondary
education or fibrary services to children.

(¢} SPECIAL WAIVER

(1) TN GENERAL. On receipt of an
application, the head of the Federal agency
may grant a spocial waiver to a peeson
deseribed in subsection {2} Who employs
individuals who are members of a labor
organization and provide chitdren’s
sepvices pursuantio a coltective
bargaining agreement that—

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

{8} Inciudes provisions relating
to smoking privileges that ate in vigtation
of the requirements of this section.

(2} TERMIMATION OF WAIVER,
A special waiver gravted under this
subseotion sball terminate on the earlier
of—






{AYThe fitst expiration date
(after the date of enéctment of this Act) of
the collective bargaining agreement
containing the pirovisions relating to
gmoking privileges; or

(B The date that Is 1 year after
the date of the enactmunt of this Act.

(f) CIVIL PENALTIES.

(1} IN GENERAL. Any failure to
comply with a probibition in this section
shall be a violation of this section and
any person subject to Juch prohibition
who commits such violation, or muy be
subject to an adminisirative comphiance
order, or bath, a5 determined by the
Secrctary, Each day a viclation
gontinues shail constitute a separate
yviolation.












Radon

AACKGROUND INFORMATION

EPA and other major national and
intarnational seientific organizations have
concluded that radon is a faman
carcinogen and a serious public health
risk. An individuals sk of developing
Jung cancer from radon increases with the
level of radon, the duration of exposure,
and the individual’s smoking habits, EPA
estimates that 7,000 to 30,000 long cancer
deaths in the United States each year are
athibuicd to radon.

Because many people spend moch of theis
lime =t home, the home is likely to be the
most significant source of radon exposure.
For most school children and staff, the
second largest conlributor to their radon
exposure is likely to be theit school. As a
rcsult, EPA recommenda that homes and
school buildings be tested for radon,

RESULYTS FROM A NATIONAL
SURVEY OF RADON LEVELS
N SCHOOLS

A nationwide survey of radon levels in
schools estimales that 19.3 percent of US,
schools, nearly one in five, have al least
one frequently accupied ground-contact
room with shett-term radon fevels at or
above the action Tevel of 4 pCi/L
{picoguries per liter)-—the level at which
EPA recommends mitigation.
Approximately 73 percent of these schoals
will have anty five or fewer schoclroons
with radon levels above the action Tevel.
The other %7 percent will haye six or more
such schoolraoms. If yous building has &
radon prablem, it is wnlikely that cvery
roora in your schoel will have an elevated
radon level, Howaver, testing st
frequently occupied rooms that have
contact with the ground is necessary fo
identify schoolrooms with elevated radon
levals.

GUIDANGE FOR RADON TESTING

EPA%s ducument, Radon Measurement In
Schools - Revised Edition (EPA 402-R-52-
014), provides guidence on planning,
implementing, end cvaluating a rion
testing program for & school,

“To agsist schools with testing, helful
gids, such as a checkliet of the testing
proceduc, arc included in the document.
Before initiating radon testing in your
schoal however, contact your state Radon
Office (sce Appendix Ls “Resoures”)
for information on suy state requirtments
concerning radon testing or for & copy
of the document. Check

uwww.eps, govfing/schools for documents
on radon in schouls,

‘o reduce the health risk associated with
radon, EPA recomrzends that offisials toat
every school for elovated radon kevel,
Beoanse the entry and movement of radon
in buildings is difficult to predict, officisls
showld test all frequently occupicd
schoolrooms that are in contect with the
ground, If tssting identifies schoolrooms
with radon levels of 4 pCHL ar grealer,
oificials should reduct the radonlevels
using an appropriate mitigation stmtegy.

GUIDANCE FOR RADON
MITIGATION

1f you identify 4 radon problem i vour
school, EPA developed guidanccon radon
mitigation eatitled Reducing Radon in
Schools — A Team Approach (EPA 402-R-
94.008) that describes the recommerded
spproach to radon mitigation in whools
and provides an overview of the miligalion
process to the 1AQ Coordinater,

For a [ree copy, please call NSCEP at
1-800-490-919¢ or contact yout state
Radon Difice {see Appendix T
YResaurcer’).







GUIDAINCE FOR RADON
PREVENTION IN RENOVATIONS AND
NEW BUILDINGS

EPA's docoment entitled Radon
Prevention In Design and Construction of
Schools and Other Large Buildings (EPA
625R-92-016) provides guidance for
incorgorating radon resistant and/or easy-
to-mitigate features into the design of a
new school building including design
recomrendations for heatiag, ventilation,
and alc-conditioning (HIVAL) systeras.
This guidance Is useful to school
pecsonnel (e, school business officials)
and srchitects lavolved wilh the new
school construction.

For a frce copy, contact 1-300-490-5198.

TRAINING FOR TESTING AND
MITIGATION

To develop public and privaty sector
capabilitics for radon tesling and
mitigation, EPA formed four Regions]
Radon Training Canters (see Apgendix L:
“Resources”). These training centers offet
courses on testing and mitigation in
achool buildings designed to siculats
jrands-on activities by having patticipantd
solve practical probiems. Contact your
state Radon Office (see Appendix L:
«Resonrces™) for information on local
trairing opportunities or state training
requirements.

TESTING AND MITIGATION ¢OSTS

Cost for radon testing in 2 typical school
building ranges from $300 to 31 500,
Costs for testing depend on the type of
measurentent device used, the size of the
school, and whether testing is performed
in-house using school personnel or &
measasgment CORIPACHon

If 4 tadon protiem is jdentified, the cost
For radon mitigation typically ranges {rom
£3,000 to $30,000 per sciool. The costof
puitigating a school depends on the
mitigation strategy, the schoal building
degign, the radon cuncentration in the
schual reomys), and the sumber of school
rooms affected. The appropriate mitigatien
stratogy will consider the schaol building
design and injlial Yevels of radon.
Mitigation costs at the high enst of the
cost rapge ave often essociated with &
miligation strategy involving the
senovation of school HVAC systems.
Although the cost is highee, this sleategy
has the added beaciit of improviag
venbilation within 3 school building,
which contzibutes to the overail
improvement of 1AQ.






Mold and Moisture

olds can be faund airaost anywhere,
they can geow on virtually any substanee,
providing moisiure is present. Molds can
grow on and within woad; paper, carpat,
and foods. When sxcessive moisture
accurnulates in buildings or on building
materials, mold growth will ofien occur,
particularly if the moisture probiem
remaing undiscoversd of unaddressed.
There is no practical way to eliminate oll
riold and mold spores in the indooy
environment; the key fo control indoor
mold growth is to cantrol moisture. 1r
mold is discovered, clean it up
immediately and emove exgess water of
moisture. In addition, meintaining the
reiative humidity between 30 and 60
percent will help control meld.

Molds produce tiny spores o repraduce.
Mold spores waft through indaor and
outdoor air continually. When mold spores
land on a damp spot indoors, they may
begin growing and digusting whatever
they are growing on ko suzvive,

There are many diffecent kinds of mold.
Molds can produce allecgens, toxins, and
irritants. Molds can cause discoloration
and oder probiems, deteriorate tuilding
matarials, and lead to health problems—
such a5 asthma spisodes and allorgic
reactions—in susceptible individuals.

CONDENSATION, RELATIVE
HUMIDITY, AND VAPOR
PRESSURE

Mold growth does not require the
presence of standing water, leaks, or
floods; mold can grow when the rejative
humidity of the air is high. Mold ¢an alsa
grow in damy arcas such a8 urwenbed
bathrooms and kitchzns, ¢taw! Spaces,
ducts, utility tannels, gyms, lotker rooms,
wet foundations, leaky roof arcss, and
dump basements. Relative humidity and
the factors that govern it ars afien
misunderstood. This section fiscusses
relative humidity and describes common
moisture probiems and their solutions.

Watcr enters buildings both s a liquid snd
23 2 pas (water vapor). Water is Intradueed
intentionally in bathrooms, gyrn areas,
kitchans, and anl and utility arces, and
accidentally by way of teaks and spilis.
Some of 1ie water svaporates and joins the
waler vapor that is exhaled by building
occugants. Water vapor als moves into
the building through the ventilation
system, through openings in the tetding
shell, or direcily through uilding
matcrials,

The ability of air tohold water vagor
decreases s the air temperature falis. Ifa
unit of air coniains half of the watet vapor
it can hold, it is said to be at 50 pewcent
relative humidity (Ri1} or greater. The BH
increases 25 the aic cools and approaches
setutation. When air contains st of the
waler vapor it can hold, il is at 103 perount
RH or greuler, and the waler vapos
condenaes, changing from a gastod
tiquid. The temyperanuve 8l which
gondenastion occurs is the “dew point.”

Reaching 100 percent RII without
changing the air lemperaturs is possible by
increasing the amount of water vapor in
the air {the “absolute humidity™ or “vapor
pressure”). Itis afso possible fo reach 100
pervent RH without chanping the amount
of waler vapor i the ait, by towering Ehe
sir teperature 1o the “dew point”

The highest RH in a room is always next
to the coldest surface. This is raferred to
as the “first condensing sur Face," & it will
be the location where condensation
happens first, if the relative dumidity of
{he air next to the surface reaches 100
percent, Understanding this is imporiant
when trying to understand why mold is
growing on ané patch of wall or ocly
along the wall-celling joint. The surface of
the wall is likely to be cooler than the
room gl because of 4 gap in the insulation
or becawse the wind 15 blowing through
cracks in the exterior of the building.







TAKING STEPS TO REDUCE
MOISTURE AND MOLD

Respond to watcr damage within 2448
hours to prevent mold growth, which
depends on moistute.

Mold growth can be reduced if relutive
humidities neac surfaces san be
traintained below the dew pomt, This can
be done by: L) reducing the mojsture
zontend (vapor pressure) of the air; 2)
increasing air movernent at the surfacs; o
1) increasing the air temperature (either
the general space temperature. or the
teraporature at building surfaces).

Either vapar pressure ot sutface
temperature can be the dominant factor in
z mold problem. A vapor prassurs-
dominated reoid problem may not respend
well to increasing temperatures, whereas 2
surface lempetature-dominated mold
problem may sot respond very well to
increasing ventilation. Understanding
which factor dominates will help in
selecting an effective control stfitegy.

1f the refative humidity near the middle of
2 room is fairly high {e.g., 70 parcent at
70° ¥), mold or mildew problems in the
room ae Tikaly to bo vapor pressure
dominated. If the relative humidity near
the middle of a room is faily low (e.g., 30
peicent az 70° F), mold or mildew
problems in the veom are likely to be
surface temperabuge dominated.

VAPOR PRESSURE-DOMINATED
MOLD GROWTH

Vapor pressure-dominated tnold growth
can be reduced by using one or mors of
the following strategles:

+ Use soutce control (e.g., dicect venting
of moisture-generating activities sach
ag showers lo the exterior),

+ Dilute moisture-lnden indoor &it with
outdoot ait at 4 lowsr shsslute husnidity.

+ Dehumidify the indoor air.

tote thet ilution s ottly useful as 3
control strategy during hesting periods,
when cold cutdoor air contains little tolal
moisture. Duting cooling periods, outdaor
ait often conlains as much molshure as
indoor air.

Consider 4 sehool locker room that has
motd on the ¢siling. The locker oot
exhaust fan is broken, and the relative
mutnidity in the room is 60 percent 3t o
T, This is an example of a vapor pressute-
dominated mold problem. In this case,
increasig the surface temperature is
grabably not an effective way 10 correct
the mold problent. A better strategy is to
seprlr or replace the exhaust fan.

SURFACE TEMPERATURE-
DOMINATED MOLD GROWTH

Surface temperature-dominated mold
growth can ho reduced by increasing the
surface femperaturs using one Or more of
the following approaches:

+ Raise the temperature of the air ncat
tootn surfaces.

+ Raise the thermostat setting.

+ Jmprove air cicculation 56 that supply
air is more effactive at heating the room
surfaces.

v+ Deerease the heat loss {rom room
gurfaces.

= Add insulation.

« Close cracks in the exterior wail to
prevent “wind washing" (ait that entets
2 wall at ons exterior Jocation and exils
snother exterior location without
penetrating fato the building}.

Consider an eld, keaky, poorly insufated
school that has mold end mildew in the
coldest corness of one classroom. The
indoor relative humidity is low (10
percent). [tis winter and cold air cannot
hald much water vapor. Therefure, ottdoor
air entering through Teaks in the building
lowers the aichorne moisture levels
indanrs. This is un exampte of w surface
temperature-dominated moid problem. In
this huilding, increasing the outdoor air
versilation rate is probably not en effective
way to control interior mold and mildew.
A better strategy would be to increase
surface temperatures by insulating the
axteriar walls, thereby reducing relative
hurhidity in the cornets.






MOLD CLEAN UP

Because moisture is the key to moid
conlrol, it is essential to clean up the mold
and get rid of excess waler o maisture. If
the excess water or moisturs problem is
nat fixcd, mold will most probably grow
again, even if the ares was completely
cleaned. Clean hard surfaces with water
and detergent and dry quickly and
cumpletely. Absorbent malerials such 85
ceiling tiles may have to be discarded.

Note that mald can chuse health offects
such as allerpie reachions; remediators
should avoid expuuing themselves and
others to mald. Wear walerproof gloves
Jduting clean up; do not touch mokd or
moldy items with bare hands. Respirstary
protection should be used in most
remediation siteatians to prevent
imhalation exposwre to mold. Respiratory
protection may not be necessary for amatl
ramediation jobs with little exposurt
potential, Referto Appendix L
“pesources,” for mare information Of
mold remediation. When in doult consull
a professional, experienced remediator.

IDENTIFYING AND
CORRECTING COMMON MOLD AND
MOISTURE PROBLEMS

Extarior Corners and Walls

The infesior surfaces of pricrior COIMErs
and hehind furnishings such as chalk
boards, fils cabinets, and desks next 1o
outside walls ave common locations far
meld geowth Tn heating climates. They
tend o be closer to the outdeot
temperalure than other parts of the
tuilding surface for one or moré of the
following reasens:

+ Poor indoor air circulation

- Wind wathing

« Low insalation levels

« Crestcr surface arca of heat loss

Sometimes mold growth can be reduced
by removing obstructions 1o airflow (5.8
reartanging furniture). Buildings with
farced ajr heating systems andfor room
ceiling fans lend 10 have fower mald
problems than buitdings with tess gir
mavement.

SET-RACK THERMOSTATS

Set-back thermostats (programmable
thezmostats} are commonly used to reduce
encrpy consumption duting the heating
geason. Mold growih can occur when
lermpetatures ars lowered in huildiags with
high relative tumidity, (Maintaining 8
coom at too low a [emperatucs can fave
the same effect as & set-back thermostat.)
Mold cen often be controlled io older
climates by Incressing interior
temperanites during heating petiogs.
Uinforlumately, this also increases eergY
consumption snd reduces relative
humidity In the breathing zofe, which can
crcate discomdort,

AIR-CONDIFIONED SPACES

Mold problems van be 8 extensive in
cooling climates us they aré in heskng
climates. The same prinviples apply: sither
surfaces e loo cold, moisture tevels are
too high, or batk.

Oue common exampie of meld growth in
cooling climates can be found in reoms
whers conditioned “cold” air blaws
against the intesior surfacg of an sxterior
woll. This sondition, which may bt due to
poot duct design; diffuscr location, ar
diffuser performarice, creales cold spot
ot the interior fitish surfaces, possibly
allowing moisture 10 candense.

Possible salutions for this problem
include:

. Eliminate the cold spots {i.c. eleqale
the temperatuee of the sueface) by
adjnsting the diffusers of deficcting the
air away from the gondensing surface.

« Incresss the reom temperatur o avoid
avercooling. NOTE: Duting the cooling
scason, increasing temperatue
decreases NSIEY consumption, though
it coutd cause comfort problems.

Mold problems can 8lso acour within the
wall zavity, when outdoos wir comes in
contact with the cavity side of the coaled
interior surfaee, It ig & par ficukr problem
in rooms decorated with tow rasintenance
interior fintshes (e.5. impermeabie wall
govering such a5 vinyl wallpapec), which
C&n trap mojsture betwoen the finish and
the gypsurn board, Mold growth can be
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rampant when these imterior finishes are
coupled with cold spots and exterior
maisture.

A possible solution for this problem is lo
ensurc that vapor barriers, facing sealants,
and ingulation are properly specified,
inutalied, and meintained.

THERMAL BRIDGES

Localized cooling of surfaccs comumonly
cecurs 88 a result of “thermat bridges,”
elements of the building structure that are
highly conduetive of heat (&.g., steel studs
in exterior frame walls, uninsulaled
window lintels, and ihe edges of concets
ficor slebs). Dust particies sometines
mark the lacations of thermal bridges
pecause dust tends fo adhere to cold spots.

The use of inswlating sheathings
significantly reduces the impact of
thermal bridges in building envelopes.

WINDOW

In winter, windows ara typically the
coldest surfaces in u room. The interior
surface of a windaw is often the fisst
condensing surface in & room.

Condenaatian on window surfaces bas
histarically besn controlled by using storm
windows or “insulated glass” (e.g.,
double-ghazed windows or select ive
surface gas-filled windows) to raise
interior surfae teroperaturcs, In older
building cnclosures with less advanced
glazing systenms, yitible condensatian on
the windows often aterted occupants to the
aeed for ventilation to flush out interior
moisture, so they knew to open the
windows.

The advent of higher performance glazing
systeqps has led bo a greater nutmber of
moisture probiems in heating climate
buitding enclosures becacse the buildings
can now be operated at higher interior
yapor ptesaures {motsture levels) without
visible srface condensation od windews.

CONCEALED CONDENSATION

The use of thermal insulation in wall
cayities increases interior surface
temperatures in heating climates, reducing
the Tikelihood of interior surface tnold and
condensation, The use of thermal
nsulation without & properly instailed
rapor batrier, however, may increase
meisture condensation within the wall
tavity.

The ficst condensing surface ina wall
cavity in & heating climate i typically the
inner surface of the extedor sheathng.

Conceated condensation can be controlied
by any or ail of the following strategies:

+ Reducing the entry of molsturs info the
wall cavitiss {2.8., by controlting eulty
andfos exit of moisture-laden air with
continuons vapor baerier).

+ Raising the temperatute of the (it
condensing sarface,

+. Tn heating-ctimate lacationy: Instailing
extegior insulation (assuming that no
gignificant wind washing is osourring).

v {n cooling-clirmate locations: fnstalling
insutating sheathing to the fnterior of
the wall framing and between the wall
frarning and the interior gypsum board,






Emissions from Notor Vehicles

and Equipment

rm‘ssicms frora gas or diesel-powered
engines ane a sowrce of poliution for
achoo! grovnds and buildings. BExhaust
emissions come from mobile sources such
as school buses, cars, delivery trucks, and
motoreyeles, gasoling ar dicsel vehicles,
engines, and equipment used for
construction and grounds maintenance,

“Mobile sources™ i3 & lerm used fo
describe a wids variety of motor vehicles,
engines, and cquipment that generate air
pottution and that mave, or can be moved,
from place to place,

MOBWLE SOURCES AT SCHOOL

Some mohile sources at your scheol may
include:

« Schoeol bﬁes

v Cars

= Delivery trucks

- Portable fuel containers

+ Mowers, snowblowers, ttimmers, and
other equipment used for prounds
mainfenance

Special situations invelving motor
vehicles or equipment off school propesty
may also contribute lo the deterioration of
{he overafl air quality near sehools, These
might include, for exampte, truck toading
docks or canstruclion sites.

WOBILE SOURGE EMISSIONS

Mobile sources poliute the air through el
combustion and fuel cvaporation. These
amissions contribute to air poilution
nationwide and are the primary cause of
air pollution in many areas, Mobile
soorces emit scvora) significant air
pollusants that affect humsn hedlth and the
environment, including carbon monoxide,
hydracarbons, nitrogen oxides, and
particulats matter. See Appendix E:
“Typical Indoor Air Pollutants,” for more
information about these poliwtants.

In addition, mobile sources praduce air
toxins {e.g., acetaldehyde, acrotein,

benzens, |,3-butadiene, dicsel exhaust,
and formaldehyde), which are polivtants
ksown or suspected {6 cause cance oF
other serious health or environmental
effects. Mobile sources are responsibie for
about hatf the air toxin emissions and 1isk
rationwlds.

Fine particulate mattar (PM, ) in diesel
exhaust crentes further health conceres.
Recent Stadiey suggest that childwn an !
near school buses may be exposedie
elevated levels of diese! exhaust, Children
are especlally susceptible to advance
respiratory effects of BM, , because it can
penstrate children's narrower airways,
reaching decp within the lungs where itig
ikely to be rotained, and besawse hildren
have higher rates of 1espiration per unit of
their body weight than adults.

AR QUALITY ISSUES

. Mobite source ais polluslants can

contrivute to air quality issues atschools.
With sufficient concentrations and
duration, these poflutants muy increase the
chance of cancer or other seriowd health
effects, such as asthma.

+ Studies indicate that students tan be
exposed to high levels of dies! exhaust
when they are inside school buses, near
idling schoot buses, and eveninside
sohaois (due to cxhaust pengtiation
from idling buscs). Queuing of buses
for pick-up ané drop-off and periods of
idiing during [he bus commule lsclf
may be particolar problams. Diesc]
exhaust can aggravate respirtory and
cardigvaycular disease and existing
asthma. It cun alss cause acui
respiratory Symptoms, chronic
bronehitis, and decreased lung function.

+ Quidoor emissions can infilimte
through windows and air inkkes,
resalting in student and staffexposure
to pollatants snd texics.

« Chemicals and gasoline stowd in
school buildings can contribuls to







indoor air quality concerns, and
equipment usege can gesult in caposure
to air poliutones and toxics.

» Siudents, staff, and vehicles sometimes
congregale in the same placeat the
same time, which increases their
SXPOSEIE.

REDUCING EMISSIONS

Surosssful reduction of vebicle and
squiprent emission involves 4 variety of
approaches, some of which are no- or low-
cost options. Thase concerned abowt
impraving air quality in and zround school
<o choose From aptious ranging from
beteer vehicla technology and better transit
options to cleaner fuels.

Schools ¢an help reduce air peliution from
mobile sourees in & numbes of different
wiys. A comprehonsive program might

i lude bus redrofits and replacement, anti-
idling policizs, reduced power equipmant
usage, environmentally friendly
transpottation chuivss, and cquipment
replacement. Some other smarl actions
that peduce emnissions incinde adopting
driving practices that save gas and imprave
mileage, maintaining vehicles on a egular
besis, and using cleaner fuels.

ANTHDLING

Policies to minimize idling offer a smart,
effective, and immediate way to reduse
caissiony st littie or no cost. In fact,
raduced idling will save moncy in most
cages hecouse idiing wastes fuel, The
cacitst way o reduce vehicle idting
emissions s to “Just e it off1" Today™s
Lius engines generaily require only fhree to
five minutes of warm-ug lime, cven in
cold weather. The problest of dieset fuel
gelling in cold westher has been resolved

by the creation of winter biends of fuel and

fuel additives that beter withstand colder
temperatures.

Contrary 10 popuiar belief, idling actually
does mort damage to an engine than
sturting and stopping. Idling cazes
additional wear on 2t engiae’s internal
paris and, thevefors, can increase
maitesance costs and shortes the tifs of
the engine.

Several States and local communities have

aiready implemented anti-idling taws,
These progratns can teduce poituon,
asdoy, and noise, and save schools money
by reducing cngine wear snd fuel
conswnption. Finally, anti-idling
inforraation is casy th incorporate inta
sxisting training and communicotions
opportunities. See Apgendlx B:
“Developing Indoot At Policies" in the
TAQ Coordlnntor's Guide for sample anti-
idling policies and a sample mema la bus
Aeivers.

TRANSPORYATION CHOICES

Alterpative ransportation choices con plse
be beneficlal for reducing empissiond. For
instance, “school-pooling” programs
ancourage carpools, bike partaers, of
wwalking school buses™ that teduse the
ruraber of vehicles on school grounds.
Public transit buses raay also be an
apptopriate option for some sindents of
staff.

OTHER MORILE SOURCES ON
SCHOOL GROUNDS

Since ears and trucks are not the oaly
mobilc sources om school grounds,
attentiza should glyo be paid Lo fawa und
garden squipment for redusing emissions.
The two main ways to raduce emissions
from such equipment are to replace
cxisting equipment with ¢leaner options
(e.g., manmal, ¢] ectiie, or new d-strake,
gasoline engines) and to reduce LSAEE.

EPA adopled more stringent standards for
gasoling-powered equipment, such as
fawnmowers and string teimmers, whi

will lower hydrorathon and nitrogen oxide
emissions. Schools can reduce harmfel
emissions by ensuring theic arounds
maintensnce equipment niests coreatl
standards, Like school bus retrofils and
replacements, aliermate equipment cholcss
will be specific to your school’s situation.
While matual and eleotric cquipment are
most heneficial becanse they do ot
produce emissions, these aptiens age not
always practical for lerge grounds.

Portzble gasoline containers are another
source af emissions on school grounds.
Duc to evaporstian of gesalise, these cans
poflute even when fhey are not being wsed,
and especially when they ave stored in a






warm place. New, low-emission gasoline
cans are designed for casy use and have a
thicker lining in order to reduce fuel
evaporation. They meet specificd
standurds to smininize air pollution,
including automatic losuse, aulomaiic
shut-off, only one opening, and lmited
permention. Many portable containers
available nationwide meet all bui the
permeation standaxd, In addition, they ase
inexpensive (approximately $10), making
them cast-effective solutions for mducing
exposure lo evaparsied fusl.

Pinally, proper meintenance and storage
help decreass exposure to emissions from
juwn and garden squipment, For example,
lawn and garden equipment should be
mainlained regulsrly according
menufactirer guidelines to prevent
problems that decrease efficicncy and
inerease emissions. Keeping squipment
tuncd and in good condition is incxpensive
and beneficial for minimizing emissions.
in nddition, {uels, chemicals, and
equipment should be stored appropriakely
in a well-ventitated, cool, and dry space,
Por extended periods of storage (e.g.
winiertime), gasoline should be emplied
from equipment anul comtainers or s
stabitizer should be added to dacrease
evaporation. :

RENEFICIAL OR ENVIRONMENTALLY
FRIENDLY LANDSCAPING

Beneficial landacaping refers to a suite of
landscaping practices that yield
environmental, sconomic, and aesthetic
benefits. These environmentally friendly
practices inclade planting nalive species
an< fow-tnaintenance wrf grasses,
reducing lawn area, sirategic use of trees,
integrated pesl management (see
Appendix K: “Integrated Pest
Management™), and optimizing waler
efficiency. Ultimately, beneficial
landscaping produges a heaithier
environment and reduces ait, watec, and
soil poliution by minimizing emissions
from power equiprent, chemicals,
fertilizer, and water.

In addition, beneficial landscaping is
effective an eny size of land. Emission
reductions from beneficial landscaping
alone can result in nearly 100 pounds less

of smog-forming hydrocarbons avd 10
pounds less of nilrogen oxide emissions
por year per acre of lawn converted to
natural landscaping due to reduced
mowing. Hence, even siall converted
areas ran contribule to notable raductions
in emissians.

Cirass can be replaced with trees, shrbs,
native wildfiowsrs, and other native plants
that do not require mowing and are
already adapled Lo local conditions. Trees,
shrubg, and native plants absoth waer
more efficieotly than lawns and thercfore
winimize nanoff and crosion, They ekt
also decrease the smount of time you
spend on weeding and watering and
reduce the need for fertilizers and
pesticides.

Beneficial landscaping can result in
reduced building heating and cooling
osts. For example, planting deciduous
frees on the south side of a building
provides shade, ceduciug hieat absorbed by
the buflding during the swrmmer. This
practice can decrease sic conditioning
gosts by up to 20 pereent. In the winter,
desiduous trees lose their \eaves, allowing
the winter sun 1o warm the building.
Planting conifers on the northwest side of
a building helps to block northwest winds,
reducing heating costs. Finally, planting
trellis vines un the bare walls of buildings
helps to keep these walls cooler by
absorbing the sunlight. Planting teres
around parking lots helps shade paved
areas ang further reduce sun-ticaling
effects,

Finally, schools should wse outdoor water
efficiently by laying mulch in appropriate
areas and installing cfficient irrigation
gystems.

WHAT ARE GOOD PRACTICES TO USE
IN AREAS WHERE MAINTAINRG
LAVINS 1S NECESSARY?

Where lawns are necessary of Seieol
grounds, sich g on play areas o7 sports
ficlds, the following practices are hest
suited for reduting snvitennental impacts:

« Plant low-maintensnce turf grasses that
grow slowly and require less mowing.

+ Leave prass clippings on fawns, This
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fertilizers and the amount of municipal
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« Keep grass well maintsined. Oniy ode-
thied of the grass blade should be cut
off at one time, and no more than ane
inch hould be cut at one time,

WHAT ARE THE BENERTS?

Many advanlages are associated with
beneficial landscaping. Beneficial
landscaping can be incorporated into
science 2nd environmental education. It
creates hands-on learning experiences for
students, while encoureging them ta feara
about natural habitats end take an interest
in their surroundings. -

Reneficial landscaping helps create
safer environment by redusing student and
staff exposure to harmful emissions. It
feads 10 fower entissions from fossil fucl
consuradd during mowing, less fertifizer
yi, aod lowsr landscape maintenance fabot
and costs. Beneficial lundscaping can slso
help decrease hesting sud cooling bills,
reduce noite poftution (dus to less
mewing), conserve waler, reduce flooding
and stormwater management costs, and
decrense the strain on municipal waste
collection and waer treatment plants. In
addition, it can lead (@ cleaner water bodies
foc fishing, awimming, and deinking dus 1o
reduced chemical use and srosion.

ADDITIONAL RESOURCES

Fat more information soout mobile
sources on schoo! provnds, please vistt
the EPA Clean Schoel Bus USA Initiative
at www.epa.govicicanschoolbus. Clean
Scheo! Bus USA provides information
and resources to school districts on how to
teduce poltution from schaol buses
theough retrafit, replocement, and aoti-
idling programs.






Portable Classrooms

nrc that 385,000 porteble classrooms,
or relocatablis, are used in approaimately
36 percent of school districts across the
nation, according (o the Mational Center
for Education Statistics (NCES). Porizble
classroors arc aitractive to many school
diswicts becauss they provide a quick and
telatively inexpensive way ta deal with
unpredictabls sthaol enrollment numbers,
limited building construction funds, and
the time tag between identification of
nesd and the constmation of new
facilities, While portable classrogms are
intended to provide flexibility to school
districts, in reality, portable classrooms
ate seldom moved and ofien becoms
permanent fixtures of the school.

Recent surges in student population fuelad
an explosion in the use of porteble
Slaserooms in many parts of the country.
Health-telated concerns associated with
portable classieoms have arisen. Teachers
in the new snils frequently complain of
chamical odors, Tn older units, odar
problems are aften associated with moldy
classroom carpets. Both new and older
units are often subject to comptains aboul
poor ventilation and indoor air guality

(tAQ).

INDODR AIR QUALITY AND
PORTABLE CLASSROCMS

Ail school buildings use similar
constroction and furpishing materials, o
the types of chemicais present in the
indoor air are ok likely to be different for
portable versus permanént classcooms.
Howewer, pressed-wood products, which
may eontain higher concenimtions of
formaldelyds, arc used more fraquently i
factory-built portable units than in
Puildings constrocled on-gite. AR 3 result,
concentrations of seme airborns shermicals
muy be higher i new portable ¢lassrooms,
espacially if ventilation is educed.

The most common prablems with poriable
classtooms inclade:

+ Poorly fanctioning ventilalion systems
that provide inadeguata quantities of
outsids air;

+ Poor acoustics duc to loud heating gnd
cooling systems;

. Chemical off-gassing fiom pressed
wood and other high-emission
materials, which may be of greater
concern because of rapid occupsrey
and poor veatilation efier sansiuction;

« Water entry and mold growth; end

+ Site poltution from neaby packing lots
or loading areas.

RECOMMENDATIONS FOR SCHOOLS
{SING PORTABLES

Although portable classtooms are often
the Towest cost option for housing
students, they rangs in quality. Care
should be taken during specification snd
selection to ansure that the healthof the
students is not comproraised on
inexpensive, low quality designs, When
districts specify a portable design, they
typteslly create a torm contract that other
districts cun uge to purchase the me (ar
slightly dilfesent) desigh. Thig practice
(ofien called “piggy-backing’’) van save 2
district valuable time and medey on
specifications and approvals, butif can
also compound poor decisions tafie by
the otiging] procnrement.

Like all schoo! facilities, portable
classrooms shovid contain appropriaic
building materisly and propecly designed
ventilation systems to minienize the
peesence of indoor it polhutants,
Commissioning and regular maihtenence
are wlso important to maintain the quality
of the indoor environment.







The following steps can help, schools ¢ Locats glassroom away from areds
maintain a healthy indaet environment in where vehicfes idle or water

their portable classrooms: accumulates after rains.
Spacifying New Portable . Ensure that at ieast one supgly sit
Clnssrooms registec and teturn air grille arc logated

in sach enclosed area. Als, maks sure

+ Specify the appropriate vapor batrics ¢hat building aic intakes are lacated

location far exterior wail construction,
consistent with the climate whees the
classraom will beused,

« When specifying a new partable
clastronm, ensuse that the heating,
ventitation, ard air-conditioning
{HVAC) system ¢en: (a} provide 2
mrinlmum of 450 ofn of outside air
(based on 3G occupants at 13 o/
otcupant); and

(b) heat and coul this outdeor airatl
design outdoar aif temperatures for the
specific geographic lecation whers
cach classroom is installed.

Order an additional “owtdaar sir 51
since manufaclurers do nat include
autdoor air intakes in thelr standerd
classramn models. Outdoor air jntakes
shouid not be lecated under portable
units; these areas aré typically not well
ventilated and are prong to maisture,
 iological contaminants, and othet
pollutanis,

Outdoor air should be sugplied
continuously when e classroom is
aceupied. Tn order to provide s
continuous outdoor aic supply, it is
impoctant to ensute that the HVAC
thermastat fan switch is st in the “on”
or continuocus mode when otoupied.

Air filters are needed for protection of
HVAC components sud redustion of
airborae dust, poltens, and miceo-
ovgnisros from recirculated and
outddoor air streams. Aic filters should
haye & spot rating betwien 35 and 30
percent or 3 Minimum Efficiency
Rating Value {(MERY) of besween
8and i3

1f carpeis are specified, use carpeis that
have been tested under the Carpet and
Rug Institate’s Green Lahe! Carpet
Testing Prograsn. D¢ not use carpet in
entryways (o clagsroons with direct
cutdoor access. Supply waterpraof
ruats and walkeoff mats aver carpated
entxyways and other areas wscd for
drylng clothing and umbrelies.

away from amy exhaust outlei(s) or
otiiet contaminant soNees.

Specify eperable windows Lo provide
usec-cantrollad ventilation when
needed.

L ocate HYAC and air handle units a8
far away 43 possible fram teaching
areas to reduce noise.

Specify minimal use af VO emitting
building matetials.

Install an awning over the portable’s
enteance o help prevent rain aad snow
frotn blowing dicectly into clagsrooms.

Specify complete docurmentation of
oporation aud maintentnce
requirctnents.

Commissioning
+ Prior to oecupany of any new portable

units, operate HVAC systems of their
inaximum outdoor air intake rate
continuously for several days. Start the
=ftush cui” a3 soon as the HVAC
system i operatiomal, and continue
after furniture Instatiation. During this
periad, do not re-circulate return air.
humid climates, avoid intzoduting
significent ameunts of moisture during
the flush out,

Measure the smourit of outdgor ¥t
entering the ouldoor air intake of the
HVAD unit to epsare it mects of
exceeds the amount specified or 15 ¢fm
per person, whichever is gregier.

Do not “baks cut” the unit. “Bake oul”
ix defined as increating lemperatures
up to 100°F in order to “actificially
age” building materiats. Its
effectiveness has not been proven and it
may in (act damtage pasts of the EVAC
system or building componenis.

v Establish and implement an Integrated

Pest Management plen.






Operations and Maintenance

+ Provide training on operation and
maintenance of new HVAC cquipment
for appropriste staff. Instruct teachers
and staff on proper use and geitings of
thermostat and ventilation controls.

- “Train teachers how 1o minimize
polential toxic emissions from the
deoorations and cleaning materials used
in their classrooms, Develop and
iraptement a “list of things to do before
starting the class,” including ensuring
Ihat the vendilation system 3s operating
at least one hour before the class starts
and walehing for rust spots, wet spots,
and ather signs of deterioration of
infrastructure. Teachers should also be
cducated sbout the potentiat risks of
turping ofHVAC systems.

« Establish a regular and limely plan for
resting, inspecting, and performing
specific maintepance tasks: Enspect
soofs, ceilings, walls, floar, and carpet
for svidence of water leakage (2.8,
staing), and for mold grawth ot odor
Raplace water-damaged malerials
promptly and fix Teaks a5 soom A5
possibie,

ADDITIONAL RESOURCES

For mate information about portable
classrooms and recommendations for
designing, constructing, and cenovating
sohool faoilitles te maintain goad 1AQ,
ptease visit EPA%S TA() Design Taols for
Schools Web site at www.epa.girfiag/
schooldesipn/.

Nationsl Clearinghouse for Educational
TFacilitits Portsble ClaseroorasiModular
Clonstruction Resoures List available at
wwor.edfaciliges.org/rl/portable <fin.

California Advisory on Relocutable and
Renovated Classrooms available at
worw.cal-ing.ong/ ADVISORY pdf.












Integrated Pest Management

Entegratcd Pest Mamagement (M) is 2
comtprehensive approach to eliminating
and proventing pest problems with a
emphasis on reducing pest habitat and
food sources. [PM is a safer and usually
Jess costly opticn for affactive pest
management in fhe school community, A
well-designed integrated pest management
progeam is both effective and
enviranmentaily sensitive, IPM relies ena
combination af (1) low-impsact pesticides;
(2) comprehensive information about
pests; (3) available and gconomical pest
conieol methods; and (4) safery
sonsiderations fot people, property, and
the cavironment,

Pests sek habitats thet provide basic
needs——air, moistars, food, snd shalter.
Pest populations can be eliminated,
prevented, or sontrolled by

« Creating inhospiable pest
environments;

« Removing basic elements that pastt
need for survival; or

« Blocking pest access into buildings.

Pests may also be managed by gther
methods such as traps and vacuums.

MANAGING PESTS IN SCHOOLS

Common pests found in ssheols (ot on
sehool grounds) inshude fics,
cockroaches, yeliow jackels, knts, spiders,
mice, and ernmtes.

Although they tan help control pests,
pesticides need to be uzed carefully.
Children may be more sensitive (0
pesticides than adulls. In particular, young
children may be particulacly susceptible as
they can encounter pesticides while
crawling, exploring, of through hand-to-
mouth activities.

Public contern abowt healds and
environmental risks associated with
pesticides and other chemicals i
increasing, panicularly when children are
involved. Schoo! administrators and

athers responsible for decisions about
schogl-based pest control need to be aware
of these risks and knowledgenble about
safe alternatives,

There are many safc JPM practices for
schools:

+ Keep vegetation, shrubs, and wood
uvilch at least one foot away from
siructures,

« Fill cracks and crevices in walls {loors,
and phvement.

v Empty snd clean tockers and desks ol
loast fwits 4 ysan

« Clean foar-contaminated dishes,
utensils, and surfaces right away.

s+ Clean gerbage cans and dumpsiers 2t
1east hirmonthly.

+ Coliect and propesty dispose of bitter or
garbege at least once 3 week,

« Tentify the problem or peat helors
taking aoticn.

- Apply smalier smounts of fertlizers
several times during the year {spring,
aummer, and fal, for example) rather
than one heavy application.

+ Use spot apptications of pesticides (if
necessary) wather than area-wids
applications.

» Store pesiicides in well-vemifated
buildings thay are inaccessiult
undesignated personuel o located
aftsite,

. Lock lids of beit boxes and place bait
away from the runway afthebox,

ESTABLISH AN IPM PROGRAM FOR
YOUR SCHOOL

An efficient IPM program ¢an ind should
be integrated with other school
managemnent activities, such a5 preventive
saintensnce, janilorial practices,
landstaping, occupant educatien, and staff
tralning.







To establish an IPM program in your
schook

Siep 1: Develop an official 1PM Policy
Gtatement. In addition to showing the
digtrict’s support for an integrated
approach to pest mansgement, the
statesnent should cutline methoda to
edneate and train staff, store pexticides,
potify parents and achoot acenpants of
pesticide applications, and keep acourate
records. This policy statement can ulso act
as & guide far \he [PM manager while
developing an IPM program.

Step 2: Designate specific roles for pest
management personnel, school ocoupants,
and key decision-makess. Far exzmple,
encowkage otcupants 10 keep thelr atead
clean, RCOUMARE parenis 10 jearn abolit
IPM practices and follow them at horas,
designate 8 qualified pecsen to te the pest
menagor, and gain the supyport decision:
makexs who control the funds for IPM
projocts. Estahlish mctheds for goed
cormusication BacRg these groups of
people, and edncate oF train them in their
respective roles.

Step 3: Sel specific post munagement
abjettives for pach site. Tailor each
objective to the it and situatior.
Examples of ohjectives for school
bulidings may {nclude preserving the
integrity of buildieg struchures OF
preventing interference with the learning
envitonment of the etudents. Providing
safe playing 81635 and best possible
athletic surfaces ate sample objectives for
school grounds.

Step 4: Inspect site(s) to identify and
estimate the extent of pest problems. Afer
identifying potential pest habitats in
buildings and on school grounds, develop
plans to modtHy e habitats (ot example,
exclusion, tepain and sanitation).
Estahlish 2 monitoting program that
{nyolves routins inspections fa track the
success of the habitat modifications snd
o estimats the size of the pest population.

Step 5: Set thresholds for 1aking action.
These thresholds are the levels of past
populations of site environmenta}
conditions that reauire remedial action. Jt
i important to consider sensitive
Individuals wheo setting theesholds.

Sten 61 Apply {PM strategies ka conteol
pests when you reagks an aclion threshol
ar to prevent pest pmhlems,'ﬁ:csa
gralegies may inclode redasipning and
repaizing STUGRIES, petablishing waterifig

* and mowing practices, and stonng

esticides i well ventilated areas. Referto
e JPM Checklist for 3 list of gossible
saategies for indoor and outdgor sites 28
well ag infarmation on safe pesticide UsC
and storage.

Siep 7: Evaluate fhe resolts of your [BM
practices to determine if pest management
gbjectives oie being met. Keep written
records of il aspects of the progrm,
including records for siate and fotal
regulations.

EVALUATING THE COSTS

|PM programs may achually cost tess i
the long-tetm than 2 conventional pest
contral program thet relies solely on the
use of pesticides. Altnough the long-term
Labor costs for [EM may be higher than
those for conventional pesticide
Lreatments, the isbor Gosts are often offsel
by reduced expendituces fot materials.

Whether sn IPM propram raiges of lowers
cosly dependy in part op the nature of the
current housckeepitg, maintenance, and
pest managenment operations. The costs of
implemanting a0 [PM program also
depend on whether the pest mansgement
services are contracted, performed in-
house, ot 8 combination of both, To fit the
1PM progeam inte the existing budgetary
framawork, school administrators must
consider what additional and redisdbuied
expenditures 58 involved. Ag with sny
PrORFA, insufficient resources will
jeopardize te snccess of an 1PM program.

SUMMARY

19M provides schools with an economical,
enviconmentatty friendly altemnative to
coatrol and prevent pest problems.
Schools should Lailot {Piv programs lo
megt theix specific neads an set
appropriate cbjestives and thxesholdste
help thern implement 2 successfit peat
ansgement program

For additions! {nformalion on 1PM, ses
Appendix L: “Resources.”






Resources

his appendix Yists arganizations with information ar scrvices related 1o
(1AQ). fnaddition, the appendix inoludes a section on [AQ-related publicatt

a list of the subsections contained in this appendix.

Federal Agencies with Major Indoar Air
Responshilities for Pubfic and Commercia] Buildings

EPA Reglonal Offiees
Other Federal Agencies
State and Local Agencles
Professiona) and Standards Setting Organizations
Product Manufacturer Assotlations
Building Servita Associations
Unions
Environmental/Health/Consumer Organizations
Musttipie Chemical Sensitivity Reloted Qtganizations
Oraanizations Olfering Training on Indoar Air Guality
Raden
Other EPA Gontacts and Programs of Interest
Publications

Genesal Information

Indoor Alr Quality
. Secondhand Smeke (Environmental Tobacco Smoke)
- Asthma
- Radon
- Ashestos
. Biological Contaminants
. Carban Monoxide
» Lead
- PCBs

Buitding Management, lnvestigation, and Remediafion
New Building Design

Ventilation/Thermal Comlort

Standards and Guidefines

ndoor aiz quality
ons. Following is

8
£
&t
62

i
b
7%
It

14
L]
»
»
14
1]
L 4
)
»

eagy Mate:
, Baftrence herain
- By speeific .
“gopimercial - )
- praduictd, process, - -
. dr service by trade
~ natne tadamark,, - |-
WO Lo 'IB éﬁ

hidemot,
lystefe or







FEDERAL AGENCIES WITH MAJOR INDOOR AR RESFONSIRILITIES FOR PUBLIC
AND COMMERDIAL BUILDINGS

The LS. Ewironmiental Pratection Ageney conduets 2 aespreplory $AQ progeam thal
emphusizes tesearch, information disserination, teehwical gnidanee, dod 1iniRg. EPA
issues regulations and cardes o other activities that alfeet TAQ undor the Tnws for
peslicides, fo:ic substances, and drinking water.

EPA lndoor Brvicpuments Divisian Eps Qffice of Transportstion and
{Headguartons) Alr Guahity

Muiling Address: National Vihicis and Frel Emissions
1200 Pennsylvania Ayenue, #6608/ Lebaretory

Washington, D.C. 20460 2000 Traverwood Drive

www epa govdian Anr. Adhor, ML 48105

734.213.4133 (voicenmil) o¢
7342044462
www.epa.goviolag

Additent] Resnurces from EPA

Adveniese clean fleels end tecfinofuyy fa
ceconerle the wanspwlation sector with the
envirenmunt umd prowofy more livable
communities. Spomsory u volimtary divse!

metrofit grogiant.
B R LN T G R TR A N TIUAR UL Dt Lt
EPA REGIONAL OFFIC
Address higuicies to 1AL seaff in the BRA regional offices at the follawing addresses.
{CT, ME, MA, NE, RLVT) (&L, FL,GA, KY, MS, NC, $C, TN)
EPA Reglon 1 ' EPA Region &
| Cungress Steeet, Sujte 1100 {CAP) 61 Foreyth Street, SW
Boston, MA 02) 4-2003 Adtanta, GA 303031104
G17-918-1639 (udoos air) 404-562-0143 (indoor air}
§ 17-914-1283 (radon) 4D4.562-0145 {radon)
$17-918-1524 {asbestos) 404.562.3978 (asbestos}
(. NY, PR.VD) (1L, 1%, M1, MIN, OH, WY)
EYA Region 2 EPA Reglon 5
790 Sraadway (MC RIDEPDIV) 11 W, Jackson Bovlovand
28* Floor (MG AE-173) (MC AT-18)
New York, NY 10007-1366 Chicago, IL 60604-3590
212-637-401 3 (indoor aic) Reghon 5 Cavimureental Houline:
212.637-A013 (vadon) 1-300-621-8431
212-637-4081 (asbestos) 3123532000 {outside Region 5)
me, DE,MD, PA, VA,\V?) 3!2“336‘5053 (iﬁdﬂﬁl‘ﬁi!}
EPA Rughn 3 312'336'6[}53 {mﬁﬂl\)
1650 Arch Streel, (3PMS2} 312.353-5062 (ashestos)
Philadelphia, MA 192103-202%
215-814-2086 (indoor air}
415.814-2086 {radon)

21(5-814-2102 {ashestos)






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

£PA Reglon &

1445 Ross Avenue, Suite 1200
{6 PR-T)

Dulles, TX 752022733

Region 6 Environmnental tlatling:
1-800-887.6063

214-565-7298 (indoot air)
214-665-8541 (radon)
214-665-3127 (asbestos)

(IA, KS, MO, NE)

EYA Region 7

g01 NL 5 Sireet (MC ARTDRALD
Kansas City, KS 66101
§13-551-7391 (indoor air)
913-551-7605 (rador)
©11-351-7020 {ashtstos)

{CO,MT, ND, 5D, UL WY)
EPA Region 8

509 18% Street, Suite 300
(MC 8P-AR)

Denves, CO 802022466
103-312-6017 {indoor air)
303-312-6031 (raden)
303-312-64(6 (ashestos)

b o AR R AT R R R

QTHER FEDERAL AGENCIES

Occupational Safety and Health
Administration (OSHA) promulgaies
gafoly end health standards, facilitates
training and consultation, and enforces
regulations to ¢piurs that workexs are
piovided with safe and healthfol working
conditions.

Room W3641

200 Constitetion Avcnue

Washingion, DC 20210
1-800-121-QSHA

wwwOSHA. gov

Natlenal Inatitute fox Qecupationn)
Safety and Health (NIOSH) conducts
research, revommends standards to the
U.S. Department of Labor, and conducts
{raining on various lysues including 1AQ 10
promote safe and healihful werkplaces,
Undertakes investigations gt request of
employees, employsts, other Pedorsl
agencies, and state and locat agencies 10
identify and mitigate workplace problerns.

(AZ, CA, HL, NV, A5, GU}

EPA Regiou 9

75 Hawthorne Street (MC AIR-€)
San Francisco, CA 54105
415-947-4189 {indoor air)
415-047-4193 {yadon}
415-947-4168 (ashestos)

(AK, 1D, DR, WA)

EPA Repicu 10

1200 Sixth Avenye (MC OAQ-10T)
Seatde, WA 98101-9797
206-553-1189 (indocr air)
206-533-7660 (radon)
306-553-4762 (ashostos)

AR PROTRR e et EXee

Requests for Field Inyestigations:
Hazard Evaiuations and Techuieal
Assistanct Branch {R-9}

4676 Columbia Parkway
Cincinoati, OH 45226
513.841-4382

Reguests fot Infermation:
1-800-38-NIOSH
wyw.cde.goviiosh

Centers for Disease Controt &
Prevention

4770 Buford Highway, NE
Mail Stop K50

Allunta, GA 30341
T10-488-5705

wwwiede.gov

. Office on Smoking wnd Health
Diszeminates information abowi the
henith effecis of passive smoke and
sivategies for reducing expisra 1o
secondhand smoke.






- Mations! Center for Enviconmental 1S, Department of Enargy
Health Epergy Effiticacy agd Renewabie Encigy
Provides information and materials {000 ledcpendence Avenue, SW

regarding air pollution and respiratory Washington, DC 20385
heglth, including asthma education and 202-586-9220
prevention. WWW,Core.energy.gov

www.cdt.govinesh Developing industry standards for

+ Division of Adoltszent and School venlation and ventifation stategies:

Hesith « Honueville Power Administration

Provides information on school kealth,

PO, Box 3621-RMRD

including environmenial health policy Pntlla;ad, QR 97208

and guidance. SU-230-3000

www.ede govincedphpf/dash B00-282-3713
WwWW.bpa.gov

Nationsl Heavt, Lung, & Blood Institute Within the Departmant of Energy, BFPA
Infoymatien Center serves the Norihwest and provides

PO. Box IN105 informatio on radon-rasistant
Bethesda, MD 20824-0150 construction fechniques, source control
301-592-8573 and removat tecknelogy for indoor air
wwvw.nhibi-nih.gov poltutants. Also provides tgachat
Drovides information and materials vesources and o variely of classroom
vegarding asthma education and prevention. curriculd.
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STATE AND LOCAL AGENCIES

Your questions and concsrns about indoar air problems ean frequently be answered most
readily by the government agencies in your state of locslity. Responsibilities for TAQ issues
are ysualty divided smong many different agancies. You will often find that calting or
writing the sgencies respansible for heslth ox air quality control is the best way to start
gelting information from your stale or loca) goverment, Check the BEPA Web stic for state
agency tantacts (www.epa,gmliaqfwntac!s.hml).
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PROFESSIONAL AND STANDARDS SETTING ORGANIZATIONS

Air and Waste American Conlerence of
Management Assoristion Governmental Industrial Hygienisis
1 Gateway Center, 3@ Floor 1330 Kemper Meadow Drive
Pittshurgh, PA 15222 Cineinaati, OH 45240
d12-232-3444 513-742-2020
WWW.aWMms., 0I5 www.acgih-urg
Air-Conditioning and American Industrial
Relrigeration Insfitute Hygjent Assaciation
4301 N. Faicfax Dt., Suite 423 2706 Presperity Avenue
Arlington, VA 22203 Suite 250
703-524-8300 Fairfax, VA 22031
wyw.ar.otg 703-849-35388

www.aiha.omg






The Amerjcan Institate

of Architects

1135 New York Avenus, NW
Washingion, DC 20006
202-626-7300
vrwrwaiaonline.com

Amertean Soclety for Testing

and Materials

100 Bar Harbor Drive

West Conshohocken, PA 19428-29558
610-832-9710

www.astm.org

American Saclety of Heating,
Refrigerating, and
Ai-Conditioning Engineers
1791 Tullie Circle, ME
Atlanta, GA 30329
404-636-8400

www ASHRAF. &g

Art and Crafl Materials Institule

0. Box 479

Hanson, MA 02341

7812934100

www.actinet.arg

Conducts a certification progrem [0
ensure nenfoxicity (or proper labeling)
and quality of produets, Horks w develop
and matntain chronic hazard iabeling
standard for art and craft materials.
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Astociation of Higher Educatiot
Facitities Officey (APPA}

1643 Front Street

Alexandria, VA 22314
101-634-1445

WWW.RPPA.OIE

Coomell of Educational Facilitios
Planners International (CEFPD
9180 B. Desert Cove Drive, Suite 104
Scottsdale, AZ 35260
480-391-0840

www.cefpiorg

MNattona) Assactation

of Schoal Nurses

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

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

Suite 210

Herndon, VA 20170

703-437-0100

wwwneRbes.org

PROBUCT MANUFACT URER ASSOCIATIONS

Adhesive and Sealant Ceounell
7919 Oid Georgetown Road
Bethesda, MD 20814
301-886-3700
wwwascouncil.org,

Asbestos Institute

{002 Shorbrooke 8t West

Suite 1750

Montreal, Qusbec

Canada HIA3LG

$14-844-1956
weww.asbestos-institute cafmain.html

Asseciation of Wall and Ceiling
Tadustries, Internationsl

203 West Broad Strect, Suite &0
alls Church, VA 22046
701-534-8300

wwrw.awol.orgf

¢-meil: jones@awch.org

Carpet and Rug Ingtitate
310 Holiday Avenuc
Dalton, GA 30720
706-278-3176

W, CATPEL-NLE.COTT






Chemical Specialties
Manufacterers’ Assaciation
1913 £ Street, NW
Washington, DC 20006
202-872-8110

Electric Powar Research Institate
PO, Box 10412

Pala Alto, CA 34303
650-855-2502

WWW.epELCom

Gas Techinalogy Institute

1700 South Mount Frospeet Road
Des Plaines, 1L 60018-1804
847-768-0500

wWww.gri.org

Mzaufacturers of Emissions Cantroie

Associatian

1660 L Street, NW
Suite 1100
.Washington, DC 20036
202-296-4737
WwWwW.meca otg
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BUALDING SERVICE ASSOCIATIONS

Air-Conditloning and
Refrigeration Institute
4301 North Fairfax Drive
Suite 425

Adlington, VA 22203
T03-524-8800
WWW.BIL.OTE

Air-Condilioning Contractory
of Americt

1712 New Hampshire Ave., NW
Washington DC 20009
202-483-9370

WWWACCR.OTE

Arserican Council of Engineexing

Compenics

(015 15% Street, NW, Suite 802
Washington, DT 20005
202-347-7474

WWW.acEC.arg

Assgciated Alr Balance Couneil
1513 ¥ Strest, NW, Suiee 503
Washington, DC 20005
202-737-0202

www.zabchg.com

w, ey T L
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National Paint and

Coatings Association

1500 Rhede [stand Avenue, NW
Washington, DC 20005
202-462-6272

W pant.org

Noxih Amecican lasulation
Manufacturers’ Assecialion

44 Cangl Center Plaza, Suite 310
Alexandria, VA 22314
703-6534-0084

WW A me.otg

Outdoor Power Equipment Instilute,
Inc.

741 South Patrick Street

Alexandria, VA 22314

07-549-7600

WW.IROW.DEE

Sustainable Building industry Counvil
1334 H Street, N.W,, Suite 1000
Whashingtez, DC 20605 USA
992-628-7400 218

worwsbicouneil.org
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Association of Energy Engineers
4025 Pleasantdate Rd,, Suite 420
Aflania, GiA 30340

404-447.5083

wwwasscenter.org

Astociation of Speclalists in
Cloaning wnd Restoration Intl,
§229 Claver Leaf Drive, Suite 460
Mitlersvills, MD 21108
410-729-9500

WWW.AECHIE

National Air Duct

Cleaners Association

1518 K Street, NW, Suite 503
Washington, DC 20003
2011372926

www nadca.com

Nafional Avsociation

of Power Engineers

5707 Seminary Rd, Suite 260
Falls Church, VA 22041
701-845-7045
wwwnzpe.netnape ilml






National Energy
Management Tnstitute

§0} Norih Fairfax St., Suite 120
Alexandria, VA 22314
703739711860
www.nemuonline.org

Nationat Enivironmental
Bslancing Bureau

8575 Gravemont Cixcle
Gaithersburg, MD 20877-4121
101-977-3698

www.nebb.org

B RS D A T DR

ENIPLOYEE UNIONS

American Agsociation of Classifisd
School Emplayces

7140 SW Childs Road

Lake Oswegoe, OR 07033
503-620-5643

WWW.AACSE. 0T

American Federation of Teachsrs
555 New Jersey Avenue, NW
Washington, DC 20001
202-879.4400

wwwafl org
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Nationa] Pest Control &ssociation, Inc.
2100 Cak Streat

Dugn Loring, VA 22027

76%.573-8330

wwwpastworld.org

Sheet Metal and Air Cenditioning
Cantracters National Association
PO. Box 221230

Chantilly, VA 20153

703-803-2930

Wi STaCTa.0rg
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Nationzl Eduealion Asseciation
1201 16 Street, NW
Washington, DC 20036
702-213-4000

WWW.NEA,0IE
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ENVIRONMENTAL/REALTH/CONSUMER ORGANIZATIONS

American Long Association

{or your local fung association)
61 Brondway, 6* Floor

Mew York, NY 16006
212-3158700

wawIungusa o

Conaamer Federation of Americd
1424 16% Styset, NW, Buite 604
Washington, DC 20036
202-187-6121
www.eonsumerfad.ong

National Epvironmental
Health Association

720 South Colorads Blvd.
South Tower, Suite 870
Denver, CO 80222
101-756-9099
www.neha.org

Geeuputional Heelth Foundation
215 16% Street, NW, Room 312
Washington, DC 20006

Wild Omes—HMatural
Landscapers, Lid,

PO, Pox 23576

Milwaukee, W1 §3223-0576
§20-730-3546
www.for-wild org

Nathapal Educstion Assoclation
flealth Information Network
1261 16tk &, NW, Suite 521
Washington, DC 20034
200-718-8387

wawncahinorg






MULTIPLE CHEMICAL SENSITIVITY (MCS)-RELATED CRGANIZATIONS

Humens Ecology Action Leagne (HEAL) Nationai Foundation for the
PO. Box 19629 Chemieally Hypersensitive
Ablanta, GA 30359 4407 Swipyon Road
404-248-1898 Rhodes, MI 48652
wrw.members.aol.com/HEAL Natnl 517-689-6269

Matisnal Center for www.mcsrelief.cort
Eavizosmental Health Strategies

1100 Rurel Avenue

Woorhees, K 03043

856-429-535¢8

wiww heehs.org
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ORGANIZATIONS OFFERING TRAMING ON NDOOR AR QUALITY

Also, note Regional Radon Training Centers in next section.

American Industrial Mid-Atlantit Eavirenmenital

Hyglene Asseciation Hygiene Resourve Center

2700 Prosperity Avenue, Suite 250 Dniversity City Science Center

Fairfax, VA 22031 1624 Market Street, 1= Floor Basi
703-849.3488 Philadelphin, PA 19104

www.alpa.org 215-337-2243

Sponsors 140 courses ir conjirciion with Provides fraining to occuparional safety and
meetings for ATHA members oni, health professionals and paraprofessionals.
Ameriean Society of Heating, OSHA Training knstitute
Relrigerating, and 155 Times Drive

Alr-Condifioning Engineers Des Plaines, IL 60018

1791 Tullie Circle NE wiw OSHA. gov/faolote/training!
Aslants, GA 30129 training resources.himl

404-636.83400 OSHA uesd.edn

www ASHRAE.0rg Provides courses o assist heaith and safety
Sponsors professional development professignals in evalaating FAQ

seminars on LAQ.
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Siate Radon Offices

For information, call the radon contact in the TPA Kegionol Offict for your state, o visit the
EPA Radon Weh site werw.epa.govitadon

Regional Radon Tralning Centers

BPA has coordinated the farmation of four Regional Radon Training Centers {RRTCs). The:
RETCs provide a range of radon training and preficiency examination courses 10 the public
for & e See ww.epa.guvlmdmdmcs.hfml






Eastern Reglonal Radon Tralning
Center (ERRTC)

Cock College.

102 Ryders Lane

New Brumswick, NJ 08901-3519
732432927}

www.cookee rutgers.cdu/progiams!
radon.himl

Midwest Universities Radan Conaorilum

(MURC)

University of Minnesota

1994 Ruford Avenue (240}

St Paut, MIN 35108

800-843-8636 or §12-624-4734
rador.aznet.ksn.cdw/mdon_courses.htm,

Southern Regional Radon Training
Center (SRRYC)

Auburn University

217 Ramsay Hall

Auburn University, AL 3§349.5331
800-526-2703 or 334-844-5719
eng.auburn.sdw/contedw/pd/radon/
index.htmi

Western Regional Radon Traiaing
Center (WRRTC)

University of Colorado

1420 Austia Diufis Parkway
Colorado Springs, CO 80918
1-8§77-722-6601

www.owrric.net
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OTHER EPA CONTACTS AND PROGRAMS OF INTEREST

EPA Asbestos and Small Business
Ombedsman

1200 Pennaylvania Ave., NW

Mail Code: 28CBT

Washington, DC 20460
1-800-358-5888

hittg:dforww.epa govisbol

Provides information un asbestos.

EPA Clean Schooi Bus US, Initiative
734-214-4780

Email: cleanschoolbususa@epa.zov
www.epa.govicieanschoolbus
Provides information and resources to
wehaals and school districss on how 10
reduca pollution fromt school buses
through retrofii, replacement, and
anii-ddling prograns.

EPA Buesoy Stan Programs

1200 Peonsylvaaia Avenue, NW. {6202])
Washington, DC 70460
)-888-5TAR-YES

werw.epa goviencrgyslar

EPA Healthy Schools Web Site
www.epmgmisnhnols

Comprehengive resource for alf healthy
schpols-related programs at EPA. Links fo
individual EP4 pregrams.

IPM School Contacis

Biopesticides and Poltution Preveniion
Division {1511C)

Pultuian Prevention Staff

Ariel Rios Building

17200 Pennsylvania Ave, NW
Washington, D.C. 20460
wvrw.epagovioppbppd Ubiopesticides/
bppd_ctmtacts.hitm

Eicld and Bxternat Affaiss Division
(1506C)

QOffice of Pesticide Programs
Aricl Riog Building

1200 Pennsylvania Ave., NW
Washington, DC 20460

waw.epa. govipesticides/

Nafional Lead Information Cester
1-800-424-5323

Provides information on lead, lewd
contamination, and lead hazards.

National Pesticide Informalion Center
Oregon State University

333 Weniger

Corvallis, DR §7331-6502
1-800-858-7378

npic.orst.edu/

National Festicides Telecomnmmications
Nefwark

1-800-358-7178

T Texay: 806-741-3091

Provides Information o pesticiles,
azards, ond risks.






Purdue Unlversity’s IPM Techoical
Ressurte Conter

Seryes only Itlinois, Indiana, Michigan,
Minnesotz, Ohio, and Wisconsin.
1-877-668-81PM (1-877-648-8476)
www.entm.purdue.cdufentamatogy/
outreach/xchootipm/

EP4 Supported Technical Rasource Center
for IPM in Schools and Day Cares.
Provides toals, iralnéng and technical
support for schools and day cars caniers
to start an IPM prograns, Training
oppartunities, IPM principles, and specific
management techniques are available fur
custodial and mainienance staff

RCRA/Superfand/EPCRA Hotlide
1-800.424-9346

Safe Drining Water Uotiine
1-B00-426-4791

Provides information on fead in drinking
water,

Siratospheric Ozone Inforreation
1Helline

£-800-2956-1996

Provides informuation on
chioraffuprocarbons (CFCs).

Texas A%M University's IPM Technical
Hesoaxce Center

Serves anly Texas, New bexice, and
Oklahoma.

1-877-747-6872

schoolipm.tamu.edu/
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PUBLICATIONS

EPA Supported Techuical Resource Cenler
Jor IPM in Schouls and Day Cares.
Provides tools, treining and technical
support for schools und day care centers v
siart an [PH progrom. Training
pppartunities, IPM principies, and specific
managament teckniques are avai lable for
custadial and maintenance siaff

TSCA Haotline Service
202-554-1404

Provides information on asbestos and
othar toxic subsiances.

University of Flarida’s IPMin Schoohs
schoolipm. ifasufl.edu/

Provides fres, usefal information Jfor school
administrators, stoff members, pesl
managers, and parenis lo start an M
program.

Voluntary Diesel Retrofit Program
Office of Transpertation and A Quality
{64D1A)

1200 Pennsylvania Avenue, NW
Washinglan, DC 20460

202.564-1682

wwnw.epa. goviotag/retofic

Addresses pollution from diesel
construction eyuipment ond heavy-duty
vehicles that are on the road today.

Itecns matked ¥ are available for ordex from the Nstional Service Center for
Environmental Publications (NSCEP). 1-300433-9198 or Fax: 513-489-8695, Contact:
PO, Box 42419 Cincinnati, OH 45242-041 9, www.epa.gov/ncepihom/index htm

Ttems niacked ** are available for order from NIDSH Publicationz Ditzemination. 1-800-
356-4674 or 513-333-8287. Contuct: 4676 Colembia Parkway, Cincinnatl, OH 45202. View
the list of available publications at www,cde.gownioshipublistd.html

Ttetns marked *** are available for order from te U.S, General Accounting Office. 202
§12-6000, Fax: 202-512-6061. Contact: PO. Box 17050 Washington, DC 70013 Search for

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






General Information

Amerlca’s Schools Report Differing
Condiions. (June 1996)*** Prepased by
the US. General Accounting Office,
Report 1o Congressional requesters on
Schaol Fagilities. GAO/HEHES 86-103
Publication #B260872.

Conditions of America s Schoals,
(Februsry 1995)%** Prepased by the US.
General Accounting Office. Report to
Congressional requestets on school
facilities, GAO/HEHS 95-61 Publication
£B259307.

Healihy Buildings, Healthy People: A
Vision for the 214 Century. (Oclober
2001)** Prepared by U.S. EPA. EPA 402-
K-01-003.
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lndoor Air Quality
General TAQ Information

1AQ Tools for Scheols Kit (CD ROM).
(Thicd Rdition, December 2003y
Preparcd by US. EPA. includes all wrillen
materlals provided in the Kit, including the
TAQ Rackgroundes and cheuklists, i©
Adobe PDF and MS Windaws PageMaker
format. EPA 402-C-00-002,

Indoor Air Quality and Studant
Perfarmance. (August 2003)* Prepared

by U8, EPA. Presenis infonmation about
the problem of poor 1AQ, its causes, health
consequences, and sotutions, EPA 402-K-
03-006.

Indoor Air Quality Tools for Schools:
Actions to Improve I4Q. (September
1999)~ Prepared by U.S. EPA, Servesas 2
madketing tool for the J4Q Tools fur
Schools Xit snd program. EPA 402-F-93-
008.

Indooe Air Qualily Tools for Schools Case
Studles,* Prepared by U.S. EPA. Shares
experiences, including issues in
communicating problems, finaucing, and
remediation, of schools across the counly
that have or sre impleraenting the 140 IS
Kit. View a list of case studies available for
order on the EPA Web site at

www.cpa goviiagfscheols

Profifes of School Conditions by Staté.
{lune 1996)*** Prepared by the U.S.
Genersi Accounting Office. Reportt
Congressional requesters on School
Eacilities. GAO/HEHS 96-148 Publication
#B272038.

Report of the [nier-ministerial Commiziee
on Indoor Air Quality. (1988) G. Rajhans.
Contact: G. Rajlwns, Health nnd Safsty
Supporl Services Branch, Minisicy of
Labour, 400 University Avenue, 7* Floor,
Toronto, Ontario, Canada M7A T

e TR
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tudoor Alr Quelity Tools for Schools
Communications Guide, (September
2002)* Prepared by US. EPA. Offers
communication stravegies for school
personnel addressing 1AQ soncems
expressed by the gchoo) community. EFA
407-K-02-008.

Indoor Air Quality Tools for Schanls
Program: Benzfits of Improving 4ir
Quality it the School £nvirorment.
(October 2002)* Preparcd by 1.5 EFA.
EPA, 402-K.02-005.

Indocr Alr Quatity Tools for Schools
Training Modules ] and 2. (CD ROM)*
Proparcd by U.S. EPA. Provides thite
modules, including Power Point
presentation shides, to assist in the training
of school district personnel for use ofthe
78] Tools for Schools Kit. BPA 402.C.99.
002,

Indoor Air Quality Tools for Schools
Companion Documents

Air Quality Guldetines for Exrpe.
Prepared by the World H ealth Organization
(WHO). (1987) Availabie from WHO
Publications Cenler USA. Contact: 43
Sheridan Avenwe, Afbany, NY 12210,
WIID Regiona Pubfications, Buropean
Series Number 23.






Purdue University's IPM Techuical
Resource Center
Serves only Hlinois, Indiana, Michigan,
Minpesota, Qhio, and Wisconsin,
1-877-668-81PM (1-877-668-8476)
wwew.enim,pusdue edufentomolapy/
outreach/sehaolipm/
EPA Supported Technical Resource Canter
for IPM in Schools and Day Cares,
Provider tools, training and technical
spport for schools and day care cénters
to start on IPM program. Training
opportunities, IPM principles, and specific
manggenent lechnigues are available for
custodial and maiatenance staff.

RCRA/Superfund/EPCRA Hotline
1-800-424-9346

Safe Drinking Water Hotline
1.800-426-4791

Provides information ox lead in drinking
waier

Stratespheric Ozone Brformation
Hotling

1-800-296-1996

Provides information o
chlarafluoracarbons (CFCs).

Texas A&M University's IPM Technica)
Resource Centet

Serves only Texas, Nzw Mexica, ansd
Oklahoms,

1-877-1471-6371

schoolipm, o edu/
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PUBLICATIONS

EPA Supgorted Technizal Resource Centel
Jor IPMint Schopls und Day Cares.
Provides taoly, training and fachnical
support for schools and day care cenfers 0
dgrt an [P progeam. Teaining
opportunities, IPM principles, and specific
managemeni lechniques aré avatlable for
custodial and maintenance staff

TSCA. Hotline Service
202-554-1404

Prevides information on arbestos and
other toxic substunces.

{niversity of Floxita' 1FM in Schonls
schaalipm.ifas.ull.edo/

Provides free, useful information for school
administrators, staff menbers, pest
managers, and parehis kg start on PM
program.

Voluntary Diesel Retrofit Program
Office of Transportation and Air Quality
{64B1A)

1200 Prinsylvania Avenue, NW
Washingtan, DC 20460

202-5§4-1682
www,epa.govietagielrofit

Addresses polhuian from diesel
consiruction equipment and heavy-duty
vehicles that are on the road todday
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f1erms marked * ar available for order from the National Service Center for
Enviranmental Publications (NSCEP). 1-800-430-9198 ar Fax: 513-489-8695, Contagt:
PO. Box 42418 Cincinnati, OH §5242-0419. wwwepa. gov/ncepihom/index him

Ttesms marked ** are available for arder from MIOSH Publications Dissemination. 1-400-
356-4674 o 51{3-333-8287. Contact: 4674 Columbia Parkway, Cincinnati, OH 45202, View
the st of avsilabte publications at www.cde.gov/ niosh/publistd himl

Jers marked *** are available for order from the 1S, General Ateounting Office. 202-
512-6000, Fax: 202-512-6061. Contact: 1.0, Box 37050 Washington, DC 20013 Search for

available publications at www.gan.gov:8 765/






The Health Conseguences of Ineolioiary
Smoking: A Report of the Surgeon General,
(1986) Preparcd by U 3. Department of
Heslth and Human Services, Public Health
Service, Office on Smoking and Health.
1600 Clifton Read, NE (Mail Stop K350)
Atlanta, QA 30333,
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Asthma

Asthma Media Campaign: Fish Out of
Water Brochure. Preparcd by TLS. EPA.
Provides information W people with
asthma and parents and carefakess of
children with asthma on strategles for
managing asthms and exposure to triggers.
TEA 402-F-01-008. (Also available in
Spanish, EPA 402-F-D1-008A.)

Asthma Speakers Xit. Prepored by US.
EPA. Provides resources, including 35mm
shides for cdusating the general public on
asthma topics, instuding high-risk
populations, effects of the induor
civironment on asthina prevalence, and
common indoor asthma Iriggers, EPA 402-
B-01-002.

Asthma Speakers Kit (C1) ROM). Prepared
by U.S. EPA, Provides all resources
avaiiable in the asthma education medule
i electronic format. BPA 402-C-01-0032.

Managing Asthma: A Guide jor Schaols.
Prepared by NHEBL A 17-page booklet
that provides action steps for school
pessonncl 1o dovelop an asthma
management prograr for students with
asthma. Availsbie for order from NIILBL
PO. Box 30105, Bethewda, MD 20824,
Publication 91-2450. (Order fee: $3.50.}
Additional resourecs ars available for urder
from the NHLEI Web site at
emalt.nhibihin net

Tha Secondhand Smoke Community
Action Kit {onting only).* Prepared by
US. EPA. Assists community leadersin
sducating communities about the dangets
of secondhand smoke, EPA 402-C-06-005.
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Clear Your Home of Asthma Triggess: Tour
Childran Will Breathe Basisr.* Prepared by
U.S. EPA. This tri-fold brochure cducates
parents and caretakers of chitdien with
gsthma on commun givironmental
allexgens and asthma trigperd found in the
homne and offers suppestions for ooy Seps
to control expostirs to and reduge of
eliminate the presence of allergensin the
home. EPA 402-F-99-005. (Also aiilable
in Spanish EPA, 402-F-95-005D,
Vielnarmese EPA 402-F-95-0058, Chinese
[P 402-F-99-005A, and Korean EFA
402-F-99-005C.)

Health ai Home: Controlling Asthna
{Engtish/Spanish YHS Video)* Preparnd
by ULS. EPA, EPA 402-¥-D1-006.

1AQ Tools for Schools Buletin: Asthma
and Affergy. (Falt 2001)** Preparedby
U.S. EPA, Presents articles on various issues
relating lo asthrma and allergies rnanagement
in schools. EPA 402-F-01-019.






Ratien

A Citizen’s Guida to Redon. The Guide to
Protecting Yourself and Your Family from
Radon (January 2000)* Prepared by US,
EPA, US. Department of Heaith and
Human Services, snd U.S. Public Health
Service. Offers strategics for sesting radon
levels and what to do after testing,
discusgion of the risks of radon and
comemon myths, EPA 402-K-09-001.

Consumers’ Guide to Radon Reduction:
How to Reduce Radun Levels in Your
Home.* Prepared by 1.5, EPA. Frovides
puidelines for uildings that have testod
positive for radon and have plevated radon
lavels. EPA 402-X-06-084.

Home Buyer's and Seller’s Guide to
Radan. {Janwary 2009)* Prepared by

US. EPA. Provides information on testing
for radon it homes and related health risks
for new homebuyess, sefiers, feat estate,
relocation professionals, and home
inispections. EEA 402-K-09-002. Also
avaitable for downleading in PDF from the
ERA Web site at www.epa.goviradon/pdfs/
hminygud.pdf. Also svailable in

Spanish {EPA 402-K-42-001).

Indlpor Radon and Radon Decay Product
Measurement Device Pratocols. {July
1952) Prepared by U1S. EPA. Provides
information, recommendations, and
technicat guidance for using radon dacay
product messurement methods to establish
standard operating procedures. EPA 102-
R-92-004. Online only at wosepa.gov/
radon/pubs.

Learning About Radon: A Part of Nuturd,
(February 2002} Prepared by US. FFA.
Targeted to Native Americans, discussed
e basics of cadon sources in the natural
envirousnent, teating for radon apd how
homes can be fixed to reduee radon levels.
EFA 402-K-02-002. Caline only at

s epa.gov/radomipubs.

Radon in Schools. (3 Edition, October

.. 2003} Prepared by the National

Edycation Assotiation and the Amarican

1 ung Assovistion, Presexts information on
radon (o raise SWarCIHRSS AMONE students,
(cachers, and pureats for potential ndon
problems in schools. EPA AU2-F-03-025.
Online only at weew.epa.govicadon/pubs.

Radon Measurements in Schools—Revised
Edition. (1993)* Prepared by US. EPA.
EPA 402.1-52-014. Online only &
www.epa. govitadon/pubs.

Radon Measurement fnt Schools: Seif-
Pacrd Traiwing Workbook. (1994}
Prepared by US. EPA, EPA 402-B-94-001.

Radon Praventiun in the Design and
Consirgction of Schools and Other Lurge
Huildings. {June 1994)* Propated by U3,
EP4. Provides comprehensive infermation,
instructions, and guidelines on desigaing
and constructing 8 new buikiing with
radon-resistant features and techaigges for
radon mitigation that are qursently being
studied and applied. EPA 625-R-92-016.
Availsble online at wiww.epa.goviORD/
NEMRL/pubs.

?QjﬁE‘Gﬁt‘%’»ﬁ’&ﬁl’iﬂfﬁ*ﬁﬁﬁﬁ?ié&‘.ii%"".% P i Jab R RO e REFD R L

Ashestos

ABCs of Asbeseos In Schools * Prepared by
U.S. EPA. BPA. 745-K-93-017.

Abalement of Asbestos-Containing Pipe
Ingulation. {1986)** Prepared by US,
EPA. Tettinical Bullctin No. 1988-2.

4 Guide to Monitoring Alrborne Asbesios
In Buildings. (1989} Dale L. Keyes and
Jean Chesson. Tinwlronmental Sciences,
lne, 105 E. Specdway Blvd., Tucson,
Arizona 85705,

A Guide fo Respivatory Prosection for the
Asbeslos Abatement Industry. (1986)°*
Prepared by US. EPA. EPA 560.075-85-
001,

Asbestos Abatement Projects: Worker
Erotectian. 40 CFR Part 763. (February
19872« US EPA.

Ashestos Bun and Phaseout Rule. 46 CFR
Parts 763.160 to 763.179. ** US.EPA.
Federal Register, July 12, 198%.






Asbestos Face Book.® Prepared by US.
EPA. EPA 745-E-91-016.

Asbesios in Buildings: Guidance for
Service and Malntenance Personnel
(English/Spanith). (1983)** Prepared by
LS. BPA. BPA 560-5-83-013. (“Custodial
Pamphict™

Asbestos in Buildings: Simplified Sampling
Scheme for Surfacing Materials. (1983) **
Prepared by U.5. BPA, 560-5-85-030A.
(“Pink Book™}

Ashastog in Schools: Evaluation of the
Asbestos Hazard Emergency Response Act
(AHERA}* Surpmary report prepered by
U.S. EPA. EPA 560-491-012.

Constriction Industry Ashestos Standard,
29 CFR Part 1926.58.

Fact Sheet: Asbestos.® Prepared by US.
EPA. EPA 743-F-93-007.

Fact Sheet: Asbesios in Schools:
Evatuation of AIIERA® Prepared by U.S.
EPA. EFA T45.F-91-100.

General Indusiry Asbestos Standard. 23
CFR Part 15101001,

Gutdance for Controlling Ashesios
Conlaining Materials in Buildings.
(1985)%* Prepared by U.S. EPA. EPA 560-
5-85-024. {“Purple Boak™}

Guidalings for Conducting the AHERA
TEM Clearance Test to Delermine
Completion of an Ashestos Abatzment
Project, ** Propared by US. EFA. EPA
560-5-89-001,

Managing Asbestos In Place: d Buifding
Ownar Guide to Oparations and
Mainfenttice Prograins for Asbestos-
Containing Materials, (1980)** Prepared
by US. EPA. 1990. (“Green Book')

Measuring dirborne Asbestos Following An
Abatement Actéon. (1985)** Prepmed by
U.S. EPA. EPA 600-4-85-04%. (“Sitver
Book™}

MNutlonal Emissions Standards for
Hazardous Air Poliutonts. 40 CER Part 61,
{April 1984)** Preparcd by US. ERA.
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Biological Contaminants (Moid, Pests, ¢

A Briof Gulde to Mold, Moisiure, and Your
Home.** Prepared by U.5. EPA. Provides
information and guidence for homeowners
and renters on how lo clean up residontial
meotd and moisture prablems and how lo
prevent build-up. {Available in Spanish.)
EPA 402-K-02-001. Available for
dowaloading in POF from the EPA Web

site at www.:;pa.govlmoldfpdfs!molﬁguide.pd!'

Bioacrosols, Assessment and Conirol.
{1999) Prepared by the American
Conference of Governmental industrial
Hygienists, Inc. Cincinnati, OH. [SBHN 1-
882417-29-1. 513-742.2020.
wwwasginhory

Fact Sheet: Mold In Schools, {2004)%
Prepared by U.S, EPA. Provides sn
organized summery of information retated
to facts of mald growth in schoot buitdings
ond portable classrooms. EPA 402-F-03-
029.

Guidelinas jor the Assessment of
Bioarrasuls i the Mndvor Environment.
{198%) Prepared by the Americen
Corferenee of Governmental dndustrial
Hygienists, 6500 Glenway Avezue,
Building D-7, Cincirnati, OH 45211,

Integroted Pest Management in Schools (4
Batter Method). (VHS Video or CD-ROM)
Prepared by Safer Pest conivol Project
{SPCP). Explains in simple laugnege what
1PM is and hew to get it started. Available
freun the SPCP Web site at spepweb.org/ or
at 312-641-5573.

Integrated Pesi Management for Sehoals: A
Hew-io Manual {1997) Preparcd by US.
EPA, Region 9. Provides a full discussion
of IPM concepts, policies, and
implementation practicalities. It also has
spetific munagement stategies for 14
common pests and problem sics &t
schools. EBA 909-B-97-C0L. Available






from the EPA Wb site at wwwepa pov/
pesticidesfipm/schoclipm/index.huml

Mald Remediation. in Schools and
Commercial Buildings. (March 200{)**
Pregared by US. EPA. Presents guidelines
for the remediation and clesn-up of mokd
gnd moisture probiems in schools and
commersial buildings, including misasures
for protecting the heaith of building
oceupants and remediators during
improvements, EPA 402-K-01-001.
Available for dewnleading in PDF from
the EPA Wb site at www.cpu. guvimold/
pdfs/moldremediation. pdf

Pest Con#rol in the School Environment:
Adopting [PM. (1993)* Prepared by Us.
ETA. This booklet ig designed to
encourage and assist school officials in
examining and improving their pest
management practices, It identifies ways
to reduce the use of pesticides in schaol
Duildinps and landscapes, &5 well 85
slternative methods of managing pests
commanty found in schools, EPA 735-F-

e AR R AT T A
Carhion Monoxide

Protact Your Family and Yourself fram
Carbon Monoxide Poisoning. {October
1996)** Pregarcd by U.S. EPA. This fact
sheet discusses common health hazards
associated with axposase to CO snd
provides guidance on what to doif
snffering from CO poisoning and how to
prevent expoture 1o CO, including the use
oF carbon monoxide detcetors. BPA 402~
96-005. (Also availoble in Spanish EFA
402-F-97-004, Vietnamese EPA 402-F-99-
004G, Chinese EPA 402-F-99-004A, and
Korean EPA 402-F-99-004B.)

Lead

Fight Lead Poisoning with a Henlthy Diet.
(2001) Prepared by U.S. EPA. Contains
[ead poisoning preveation Gps for famities.
Far hard sopies, call the National Lead
inforroation Center at {390) 424.LEAD.
{Available in Spanish) EPA 7471-5-01-004.

LT A

61-012. Availsble from the EPA Web site gt
www.epn.govlpesﬁcidesﬁpmlbrochm.

Pasticides; Uses, Effects and Alternaitves
10 Resticides In Schools. (November
1995)*** Preparcd by the U.S. Goneral
Accounting Office. Report to the Ranking
Minetity Member, Committes on
Government Affairs, Resourees,
Community and Bconomic Development
Division. GAOMCED-00-17.

Protecting Children in Schools from Pasts
and Pesticides. (2002)* Prepared by US.
P4 The brochune provides resaurmes,
sutcess stories and cxumples of IPM
practices for safer pest management within
qur nation's schools. EPA T35-F-02-014.

The ABCs of IPM: A Modular Video
Tralning Course. (VHS Video 2087)
Prepozed by the Texas Agricultural
Extension Secvice. Avaitable frum the
Texas A&M University Web sitc at
schoplipm. tame.edw/

What You Skould Know Abowt Combustion
Appliances and Indoor Air Pollution.
{1991) Prepared by the U.S, Consumer
Product Safety Commission, American
Lung Assaciation, and EPA. Answers
commonly asked questions sbout the effect
of combustion appliances (¢.8., kitchen
ovens, fugh-burning fernaces, fireplaces,
spece heatars) on [AQ and human health,
and suggests ways to reduce exposure 1o
combustion poliutants with prapes
instatintion, use, Bnd mainienance of
combustion appliances in the home. EPA
400-F-31-100.
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Lead Poisoning and Your Children. (2000)
Prepared by U.S. EBA. Bresenis general
12ad information and safe practices for
parents in a faldout posler. For hard copics,
¢all the National Lead Information Canter
2t (300) 424-LEAD. {Available in
Spanish.) EPA 747-K-00-003.






Lead Poisoning Preveniion Media
Cutreach Kit. (2001). Prepared by US.
EPA. Assisls state and incal heaith,
environmental, and housing speacies in
working with the modis, snd to creats
prese and outzeach materials. For hard
copies, call fhe National Lead Information
Center at (800} 424-LEAD, (Available ia
Spanish.) EPA 747-K-01-002,
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Polychlorinated Biphenyls (PCB3)

A Recommended Standord for
Decupalional Exposure in Polyehioringted
Bipkenyls. (1977) Prepared by US.
Department of Health and Haman
Services, Public Health Servics, Centers
for Disease Cantrol, and National Instinate
for Osoupationsal Safety and Health,
DHHS (NIOSH) Publicatlen No. 77-223.
Awailable from the National Technical
Information Secvice, 5285 Poxt Royal
Road, Springfield, VA 22161,

e R O R A T R ST RS R

LU I AR R TR

Current Intelligence Bulletin 43;
Polychloriated Biphenyls—Potonticl
Health Hatords from Electricul Equipment
Fives o Fablures, {1977) Brepaced by US,
Depariment of Health And Human
Services, Public Health Service, Conters
for Disense Control, and National Institute
of Occupational Safety and Health, DHHS
(NIDSH) Publication No. 86-111.
Available from the National Technical
Tnformation Service, 5285 Port Royal
Road, Springfield, VA 22161.

Transformers and tha Risk of Fire: 4 Guide
Jfor Building Cwners, (1986)** Pregarsd
by US. EPA. OPA/BE-001
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Building Management, Investigation, and Remadiation

An Update on Formaldehyde. (195T)
Prepared by Ihe US. Consumer Product
Safety Commissiun, Provides information
sbout whers comsumers can come in
contact with formatdehyds, healih effccts,
and how lo reduce exposure to chemnicals.
Available from the CPSC Web site at
www.cpsc.govicpscpublpubaf 725 pdf

Building Air Quality Action Plan (BAQ
Action Plan).** Propared by U.S. EPA.
TFollows eight logical steps and includes 8
cheeklist ta assist building owners and
managers in understanding building
conditions and implementing good 1AQ
management practices. BPA 402-K-98-
0D1. (A comparion o BAQ: 4 Guide for
Buitding Owners and Fecility Managers.)
Available for dewnloading in PDF from the
EPA, Web site at www.epa.gov/iag/
largebldgs/pdf_filesfbuguctionpl an.pdf

Building Atr Quality: A Grida for Butlding
Ovmiers and Fucility Managers. (December
1901)* Prepared by U.8. EFA and IL.5.
Department of Health and Tiuman
Services. EPA 402-F-91.102, Also
available for downlvading in PDF fram the
EPA Web site at www.epa.goviag/
largebldgsipdf_filesfian.pdf

Fact Shest: Flood Cleanup: Avolding
Indoor Alr Quality Problems. (August
1953)* Prepared by U.S. BPA. Provides
tips to avold ereating IAQ problens during
flood cleanup and making residential
repaits. EFA 402-F-93-003.

Heaithy Indoor Painting Practices. {May
2000 Prepared by U.S. BPA, Office of
Pollution Prevention and Toxics, the
Consumer Product Safety Cormmision,
and the Montgomery County Meryland
Department of Environmental Protection.






Available for download in PDF from the
KA Web site af www.epa.goviapptinty
exposure/docsfinpaints.pdf

EPA 744-F-00-01 1. (Also available in
Spanish, www.cpa.gavfopptinr:rexposure!
doestap-pai~L.pdf)

TAQ Building Education and. Assessmeni
Model (I-BEAM). (2001)** Prepared by
LS. EPA. [-BEAM softwarr updates and
expands EFA's existing Building Alr
Quality guidance and is designed to be
somprehensive state-af-the-art puidance
for managing JAQ in camyiercial
buildings. This gaidance was desipned to
e used by building professionaiy uid
olhers interested in indoor a7 quality in
commercial buildings. -BEAM contging
text, anlmstion/visnal, and interacvel
caloalation components that can be wsed o
pexform a numbec of diverse tasks.

EPA 402-C-01-001.

Interior Painting and Indoor dir Quality in
Schooly. (March 1994) Brice Jacoks,
Marylund Siale Depertment of Education,
Division of Business Kervices, School
Facilities Brach, 200 West Baltimare
Sireet, Baltimore, MD 21201
410-333-2508.

Office Building Occupant’s Gulde lo
Jpdoor Air Quality. {Oetoker 1997yt
Frepared by US. EIA. Provides
information on factord contributing to [AQ
in office buildings, peormoting 3
partnership between bulfding mamgers
and occupants W ensure comfortable
working eoviromment. EPA 402-K-97-003.

Orientation to Indoor Air Quatlity-**
Prepaced by US. EPA. Inchudes instructar
and student materials to conddact o 2-day
\caining coutge, (Order fre: $180)

Science Laboratories and Indoar Air
Quality in Schools- Brues Jacobs. March
1994, Marytand State Dyepartment of
Fducation, Division of Business Services,
Schaol Facilities Branch, 200 West
Raltimoce Street, Raltimore, MD 21201
410-333-2508.

What You Shauld Know About {Jsing Palni
Sirippavs, {Febraary 1095)¢+ Preparcd by
1.8, BPA and the U.S. Consumet Produet
Safety Commission. Thscusses proper
procedures far handling and using paint
strippers to reduce saposhze to chemicals
and lessen health rinks. ¢psC Publication
FE-747-F95-002.
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New Building Design

indoor Air Quality Design Tools Jor
Schools. BPA's Web sile far guidense on
deaigning snd maintaining heathy, high-
performing achoot buildings.
ww.epa.gov!iagfschooldesign

Building A Heaithy Environment. (March
1997) Prepared by Elizabeth Simom.
Published by Learning by Design,

pp 17-20. Available from the Educational
Resources Information Centet (ERIC)
Clearinghotise, Publication BF 501126
WWW.CELCSE.0F)

Healthy Building Desigh for the
Commereial, Indusirial and Pustitutional
Markespluce. (1355) Prepared by Witliam
A Turner. Provides exarples for high
performance building design. Available
from the ERIC Clearinghouse, Publication
EF 005342, wwwericss.org/

High Parformance Schools Best Practices
Muarual, (March 2004) Peepared by
Charles Eley, Ed. The Coliaborative for
High Performance Schoats, This three-
voliene guide presents guidelines for
designing high performing schoals,
including issues of 1AQ. venlilation and
thermal comfort. Available From Bley
Associstes, 142 Minna Stset, San
Francisco, CA 94108,

Preventing Indaor Air Quality Problems in
New Buildings. (March 1998) Prepared by
Lisa M. Tackson, Published by College
Planning and Management, ¥ 1,n2,

D §3-66, §8-59. Describes how 1AQ can
e built into new Gacility planning, design
and constraction. Avaflable from the ERIC
Cleatinghouse, publication ER $01170.
wwrw.ericse.org/






Right from tha Start - Constructing
Healthy School. (June 1994) Prepared by
Mary Oelzel. Published by School
business Afaies v. §0, 0. 6, pp 43, 10-11L
Describes school construction practices
used to design high performance schools
in Minnesota. Available from the ERIC
Cleatinghouse, Publication EA 529543,
wewerose.org/

School Indoor At Quality Besi
Management Peactices Mamsal, {1993)
Preparcd by Richard Hall, Richard Ellis,
and Tim Hardin. Deseribes best practices
that can be followed during siting, design,
construction and renovation of schools to
ensure good 1AQ. Published by she
Washington State Department of Health,
Offico of Environmental Health and
Safety. PO Box 47823, Olympia, WA
98504-7829. Available from the ERIC
Clearinghouse, Publication EF 005693,
Www.eTicse.org/

Texas Sustainable School Design
Guideline. {195%) Prepared by Mictael
Nirklas, Gury Bailey, Hasshad D. Padiz,
Madav Malin. Published by Innovative
Design, Ins, Padia Consulting, Inc. andE
Build, Inc. Bxplores a detailed list of
practices and technologies Bhat canhelp
create @ sustainable school, from sile
selection to construction. Available from
the ERIC Clearinghouse, Publication 3
005555, wwisricse.ory/
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Ventilation/Thermal Comfort

ASHRAE materials are available from
their Publication Sales Departmend, 1791
Tullie Circle, NE, Atlanta, GA 30329, 404~
£36-8400.

Air Cleaning Deavices for HVAC Supply
Systems In Schools, (December 1952)
Arthar Whecler. Maryland State
Department of Education.

Energy Cost and 1A{) Performance of
Ventilation Systems and Controls Madeling
Study.* Prepared by US. EPA. Reporis on
the results from = 1999 EPA study to assess
the compalibilitles smong energy, 1AGQ,
and thermal comfort for HVAL systems,
comparing an office buiiding, & school,
and an avditorium. werw.epa.goviiaq!
largebldgsfeiaq _page.him

Guideline for the Commissioning of HYAL
Systema. {October 1989) ASHRAE
Guideline -198%. ASHRAE Srandard 62-
1984, Availabls from the ASHEAE
Journal. W ASHRAE.org/tempiate/
JoumalLending

Heafthy Indoar Ait Jfor Amerlea’s lomes.
Indoor Hazards Evary Bomeowner Should
Know Abowt.” Prepared by 1U.S. BPA. EVA
402-%-98-002,

Indoor Air Facts, Number 7: Residential
Air Cleangry. (Februaty {990Y* Prepared
by U8, EPA. Discusses air clenning A8 2
method of reducing indoor aiv pollutents
and lists types of air cleaners for the home,
factcrs to conaider, and JQUICES far
additional information, EPA Z0A-4001,

Indoor Air Fagts, Humber $: Ute and Care
of Home Humidifiers. (February 1991)*
Prepered by US. EPA. Desoribas the
Jiffecent types of bumidifiers, conumen
paliutonis dispersed from the water tanks,
and recommendationg for the iruse and
maintenance. EPA 402-F-91-101.

Method of Testing General Vemitation Air-
Cleaning Devices Jor Removal Efficiency
by Particle Size. {2000) ASHRAE Standard
§2.2-199%,






Ozone Genenators That Are Spld As Air
Cleaners. Prepared by U.S, EPA. Provides
pccurate information fo consumers on
using azonc-generating devices in indoor
occupied spaces. www.epa.gov/izgipubs/

Practices for Megsurement, Testing,
Adjusting and Balancing of Building
Heating, ¥entilatton, Air-Condilioning and
Refrigeration Systems, ASHRAE Standard
{11-1988. resourcecenter ASHRAE.otg/
storef ASTIRAES

Reducing Emissions of Fuily Ha logenated
Chiorefluorocarbon (CFC} Refrigeranis in
Refrigeration and Air Condition
Equipmen? and Applications. {1996)
ASHRAE Guidaline 3-1995,
vesourceventer ASHRAE orgfstore/
ASHRAE!

School Advanced Vemilation Engineering
Software (SAVES). Trepared by US. EFA.
Helps schoof designers asaess the potential
financiel payback and indoor humidity
control benefits of Bnesgy Recovery
Ventilation (ERV) systems for schoal
spplications. To download the software,
visit: http:/fweww.epa goviiag/
schooldesign/saves btmi.

Residantial Air-Cleaning Devices: A
Summary of dvailable Information.**
Prapared by US. EPA. Describes the
genezal types of residential air cleaners
and their effectiveness in reducing indoor
pollutants and provides tips for choosing
an aic cleaner and when to use it.

T TR T L
Standards and Guidelines

NIOSTI Racommendations for
Occupational Safety and Health,

(1991)*+* Prepared by U.S. Department of
Health and Human Serviecs, Public Health
Servios, Cantors for Diseass Control,
Mational Instituts for Decupational Safety
and Health, Compendium of Policy
Docustents and Stetements, PUHS
(HIOSH) Pubtications 91- 109

0584 Sundards for Air Confaminanis. 29
CFR Part 1910,1000, Preparert by US.
Department of Labor. OSHA Regulations.

Selecting HVAC Systems for Schaols,
{October 1994) Arthur Wheeler and Walter
Kunz, Tr. Marylond State Depastment of
Edugation, Division of Business Serviees,
school Facilities Branch, 200 West
Raltimore Street, Baltimers, MD 21201
410-333-2508.

Should You Have the Air Ducts in Your
Home Cleaned? (Oclober 1997)*
Prepared by US. EPA, Presents
information to heip consumers and
jomeowners understand eir duct cleaning,
assess if they need the service performed,
choose 3 duet theaner, determin if the
cleaning was done property, and prevent
contamination of 2ir ducts, EPA 402-K-97-
002,

Thermal Environmentol Conditions Jfor
Human Occupancy. (1992) ASHRAE
Standard $5-1993.

resourcecentet ASHRAB.org/storel
ASHRAE

The Venyllation Directory: National
Conference of States on Buitding Codes
and Standarde, Inc., 505 Huntmer Park.
Drive, Suite 214, Herndon, VA 22070,
7i3-481-2020. Swnmazizes natural,
mechanical, and exhaust ventilstion
requitcments of the enodel codes,
ASHRAE standards, and nnique state
codes.

Ventilation for Acceptable ndoor Air
Quality. (2001) ASHRAE Btandard 52-
2001, resourcecenter ASHIRAE.org/store/
ASHRAE/
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Available from the US. Governent
Prating OfFice, Washington, DC 20402,
707-783-3238. Additionsl health standards
for some specific air confaminants ars also
available in Subpast Z.

Threshold Limit Values and Biologicat
Bxposure Indiees. (1 99091} American
Conference of Government fndustrial
Hygienists, 6500 Glenway Avenue,
Building D-1, G ncinnoti, OH 45211,






Glossary and Acronyms

AHERA - Asbestos Hazard Emergency
response Act

AHU — See “Air handling wnit”

A - The Air Quelity Index iz a tool that
provides the public with clearand timely
information on lacal air qualiry end
whether air pollution levels pose 2 health
concam.

ASHRAR — American Sesiety of Henling,
Refrigerating, and Air-Conditloning
Engineers. See Appendix L “Resources”
for more information.

ASTM - Consensuy standard-scttiag
organigation. See Appendix L!
“Resaurpes” for more information.

Aftertrentment Device ~ Fngine
pollufant eraissions ase generalty reduced
by engine rndifications, fuel
specifications, ar cxhaust pas
aftertreatment, An aflertreatment devics is
a component used lo reduce engine
pollutant gmissions downsirear of the
combustion chamber, Calalytic converers
and particulate fitiers are examples of
afterircatment devices.

Air Cleanig — As JAQ conteol stralegy
to remove vatious altborne particulates
andfor gases from the air. The three types
of air cleaning most commonly used aré
particulate fittration, electrosiatic
previpitation, and gas sorplier.

Ajr Exchange Rate - The rate at which
outside air replaces indoor air in a spacc.
Expressed in one of two ways: The
number of changes of oulside air per unit
of lime~—ait changss per hour (ACH]); or
the rate at which & volume of cutside sl
enters pet unit of time—cubic fest per
micute {cfm),

Alr Handling Uni — For purposes of ihis
dacument, refers to cquipment that
includes a blower or fan, healing andfor
cooling coils, and related cquipment such
as cantrols, condensaie drain pans, and alr
Filters. Does not include duetwork,
registers and grifles, or boilecs and
chillexs,

Alr Toxics — Chemicals in the air thet 818
known or suspeoted to cande cancer ul
gther serious health effccty, such as
repraductive problems of birth defects. Alr
toxics arc also known as "hazardous air
pollutants.” Mobile sources emit a pumber
of air toxics essociated with both long-
term and shost-fenm heaith effects m
people, including heart probleros, asthma
symploms, cye and hung irritation, sancen
and prematurc death.

Alitrnalive Fuel - An ahiernative fuel is
any fuel other than gascline and dresel
fuels, guch as methanal, cthanol,
comprossed natural gas, and other paseous
fuels. Gencrally, alternative fuels Turn
more cleanty and resndt in Jess air
poliution.

Anfimicrobial = Agent that kills micrebial
growth, Ses wgisinfestpaty “sanitizes” and
“yeriirzer

BRI - See “Building-related iliness N

Benzene - A cancer-causing trydracarbon
{CEHE) derived from peirolewh, Bonzens
is 3 componient of gaseline. BenZene
ercissions acout in exhaustasa byproduct
of fuel combustion and when gasoline
tvaporales.

Riological Contaminants - Bioclogical
contaminants sr¢ or 8re produced by Kving
organisms. Commaon biatogical
contarpinants include mold, dust mites, pet
dander (skin flakes), droppings ond body
parts from cockroachss, rodents and other
pesls, or insects, viruses, and bacteria.
Biclogical contaminants canbeinhated
gnd cAN cause many Types of healih offeets
including allergic resclions, respiratory
disorders, hypersensilivity diseases, and
infectious diseases. Alo refesed to a8
“microbiologicals’” of smicrobials” Sce
Appendix B: “Typical Indoor Air
pollutants” for mare infosmation.

Brilding-Related lilness « Diagnasable
finess with jdentifiable symploms for
which the cawuse can be dirgetly attributed
1o nirhorne building potlutants (e.g.,
Leglonneite’s disease, hypersthsilpnily
pneumonitis).







Ce_ntml AU - Sez “Central air handling
unit”

Cewiral Air Handiing Unit - For
purposss of this document, this is the

same a5 an Air handling unit, but serves
move than one srea.

CI'M — Cubic feet per minute. The
amount of air, in cuble feet, that flows
through a given spase in one rainute. 1
CFM equals appraximately 2 liters per
second (L5},

CO - Carbor monoxide. See Appendix
E: "Typical Indoor Air Pollutants” for
wers ifonmation.

€O, —Larben diozide, See Appendix Bt
“Pasic Measursment Equipment” and
Appendix E: “Typical Indooc Air
Pallutants” for tnors information.

Combustion — The pracess of burning.
Mator vehicles and cquipment typically
purn fuel 1t an cngine to Create power.
Gasoline and diesel fusls are mixtures of
hydsocatbons, which gse comnounds that
contain hydropen and carbon gtoms. In
roezfect” combustion, oxygen ia the air
would combing with all the hydrogen in
the fuel to form water and with oll the
carbon in the fuel to form carbon dioxide.
Nitrogen in the air would senain
unaffected. In reality, the combustion
PINCEIS IS not “pecfect) and erigines emit
sevetal types of poliutants 23 combustion
bypraducts.

Conditianed Air — Air that has been
heated, cooled, hurnidified, of
dehumidified to maintain an interior space
within the “comfort zone." {Sometimes
referred to as “tempored” ab)

Dampers — Contrals that vary airflow
through a0 sir outics, inlat, or duct. A
dumper position may be iramaovable,
manually adjustable, or part ofan
sutomated cantrol system.

Diess! Engine — An engine that operates
on diesel fizel and principaily relies on
compression-ignition for engine
operation. The non-use of a throttic duting
aormal operation is indicative of = diesel
enging.

Diffusers and Grilles — Componems of
the ventilation system that distribute and
ceturm air t promate air gireulation fn the

pcoupied space, As used In this document,
supply air cnters a space tbrough 2 diffuser
or vent and return aiy ieaves a space
through 2 grille.

Disinfectants — Gne of thres proups af
antimicrobials tegistered by EPA for
public health concerns. A disinfectant
destrays or irpeversibly inactivates
undesirable (and often infoetious)
organisms. EPA registors three types of
disinfectant products based upon
submitted eificacy data: Himited, generat!
broad speetrum, and hospital disinfectant.

Prair Trap — A dip in the drain pipe of
sinks, toilets, floor drains, elc. wirich 15
designed to stay filled with water, thershy
preventing zewer pases from escaping inte
the room.

Emissions — Relcases of pollutants iate
the #ir from 4 source, Such a8 & MO
vehicles, furnishings, or cleaning
produets,

#missions Standards - Rules and
regulations thal set lismits o how much
poliution can be endtted from a given
soucce. Vehicle and equipment

" punufscturess havs responded 1o many

obile source emissions standards by
redesigning vehicles and engines to reduce
pollution.

EPA ~ Uniled States Eavironmental
Protection Agency. See Appendix L:
“Resources” for more information.

E'TS — Environmental tabacco soke.
Mixture of smoke frora the torning end
of a ciparetle, pipe, ot cigar and smoke
exhated by the smoker (also secondhand
smoke or passive smoking)- See
Appendix E: *Typicel Indoor Alr
Poliutants,” Appendix E: “Secondhand
smoke " and Appendix Lt “Regources” for
rers information.

Rvaporation ~ The process by whicha
substanee is convested froma liquidtos
vapor, “Evaporative crissions” aceur
when a liquid fuel evaporates and fuel
molecules escape into the atmosphers, A
considersble amount of hydrocarbon
poliution results from evaporative
emissions that occur when gasoline leaks
or spills, or when gasaline gets hot and
evaporstes from the fuc ionk or enging,






Exhaust Ventilation ~ Mcchanicel
semovel of air from a buildieg.

Fine Particulata Matler (PM,jor

PM fine) ~ Tiny particles or tiquid
droplets fess than 2.5 microns tn diamster
suspended in the air that can contain a
varicty of chemical compenicnts. PM fine
particles are 3¢ smali that they ate not
typicalty visible to the naked cye. Thest
tiny particles can be suspended in the air
for long periods of time and are the mast
harmful to huraan heaith becavse they can
penetrate decp into the lungs. Some
particles are directly emitted into the air.
Virlually all pacticuiate meftes from
mobile sources is PM, .. See Appendix E:
*Typical Indoor Air Tollutants™ for move
information.

Flow Hoad — Device that easily measares

airflow quantity, typically up to 2,508 cim.

Highwsy Engine - Any engine thal is
designed to Gansport peuple ot property
on & streat o highway.

HAVAC - Heating, ventilation, and ar-
conditioning system.

Hypersensitivity Diseases - Diseases
characlerized by elterpic responses 1o
potlutants. The hypersensitivity diseases
most clearly associated with indoor gir
guality are asthmne, phinitia, and
hypersensitivity pneumonitis.
Hypersensitivity pneumonilis is a rare but
serious discane thet involves progressive
jung damage as long as there is exposure
to the causative agent

TAQ — Indoar air quality.

IAQ Backgronuader — A general
jntroductivn Lo TAQ issues 28 well as TAQ
program implementaiicu information that
accompanies the IAQ checklists,

LAQ Checklist — A list of sug gested ensy-
to-do activities for school stoff to improve
ar maintain good indoor aic guality. Each
focuses on topic areas and sctions ihat ave
wrgeted to partivular school staff (8.8,
teachers, administrators, kitchen staff,
maintenance staff) or specific Huilding
fanctions {e.g., HVAC system, toofing,
renovation). The checklists are 10 be
completed by the staff and returned to the
1A Coordinator as aTéd vtk of completed
aclivities and requested axsistance,

1AQ Conrdinator — An individual o the
schoo! andfor school district level who
provides leadership and goordination of
1AQ activities. See Section T2 “Role and
Functions af the IAQ Coordinator,” in the
{AQ Coordinator’s Gulde for more
nformation.

Tudoot Air Pollutant - Particles gnd dust,
{ibets, mists, bioacsosols, and gases of
vapors. See Section 1 “Understanding
14Q Problems” snd Appendix B “Typical
Tndoor Alr Pollurants™ for more
nformation.

IPM - Integrated Pest Munagement. A
sumnprehensive approach to clizninating
and preventing pest problems withan
cmphasis on reducing pest habitatand
£oud sources. See Appendix B:
“Deyetoping Indoor Alr Policiea”in the
1AQ Coordinator’s Galde and Appendix
K: “Integrated Pest Management” for
tnore information,

MLS - See “Muliiple Chemical
Sensitivily”

Make-up Alr - See “Outdoor Air
Suppls|.||

Microblalagicals - See “Riatogicdl
Contaminents.”

Mebile Sourses — Motor vehicles,
engincs, and equipment that move, OF <an
be moved, from place 1o place. Muobile
sorees include vehicles that opersle on
roads und highways (Mon-road” of
“highway" ¥ehicles), &5 well as nonroad
vehicles, engines, and equiprent.
Bxamples of mobile SOUICTS aie G5,
tfrucks, buses, cirth-moving equipment,
Jawn and gatden power touls, ships,
railroed locomotiver, and airplangs,

Multiple Chetnical Sens itivily (MCE) -
A gondition in which a persan reports
gensitivity or intelershos {as digtinct fram
waliergic™) fo a numbes af chemicals and
gther antants at very low comeentiations.
There are dillorent vicws among medicat
professionsls sbout the existEnes, canses,
diagnosis, and weatment of

this conditicn.

NIOSH — Mational Tnstitwie for
Occupational Safety and Hestth. See
Appendix L “Resources” (or more
juformation.






Negative Pressnye - Condition that exists
when less 2ir i3 supplied to a space than is
eochrausted from the space, s the aic
pressure within that space is fess than that
in surrunding sreas. Under this
condition, if an opeoing exists, air witl
flow from survounding aceas into the
negalively pressurized space.

Nonroad Engine— A term that covers 2
diverse collection of engines, equipment,
vehicles, and vessels. Sornclimes referred
1o a8 “off-cond” or Vofi-highway,” the
nonread category includes garden tractors,
|awstmowers, bulldozess, and cranes.
Althwrugh nonroed engines can be self-
propelied, their pricary function is to
perform & particutar task. Sec Appendix B
“Mobile sources™ for more information.

OSHA — Occupational Safety and Heaith
Administration. See Appendix L
“Resources” for more information.

Ontdoor sit supply — Alr brought info 3
buiiding from the sutdoors {often through
the ventilation system} that kas not been
previously virculated through the system.

Oxldation Catalyst ~ A type of catalyst
{catalytic converter) that chemically
comvests hydrocatbone and carhon
mongxide o water vapar and carbon
dioxide.

particulate ¥ilter/ Trap —An
aftertreatment, anti-pelution device
designed to trap particles in diesel
patticulate matter from engine exbaust
befars they can escape into the gimogphere

Particulate Matter 2.5 (PM, ) -
Sge "Fine Particulate Matocr™.

Plenum ~ Unducted air compartment
used to return aif to central air handling
ot

PoButant Pathways — Avenucs for
distribution of pollutants in 2

puilding. HVAC systoms are the primacy
pathways in mast buildings; however, all
building componeals and ovcupants
interact 1o affect how pollutants are
distributed. See Section 2:
“(Jndersianding 1AQ Proble ms" for more
information,

Pollutants (Pollution) - Unwanted
chernicals or contaminanty found in tha
environmaent. Polhutants can harm humen
health, the environment, and property. Ajr

pollurants ocGur 48 Bases, liquid dropiets,
snd solids. Once released io the
enviconment, many pollutants can paraist,
tavs! tong distances, aud mpve from one
enwironmental mediom (6.8, gir, water,
land) to-another.

Palychiorinated Biphenyls (FCB3) -
Mixtures of synthetic organic chemicals
with the same basic chemical strueture
and similar physical properiies ranging
frarm ofly liquids {o waxy solids, PCBs
wete used in hundreds of industrial and
comnercial apptications including
electrical, heat transfer, and hydraulic
equipment; as plasticizers in paiats,
phastics, and ruhber preducts; inpigments,
ddyes, and carbonless copy paper, and
crany other applications. Production of
PCHs in the United States cc8 sed In 1977,

Positive Prassnre - Conditien that exigts
whet more air is supplied fo 2 space than
is exhansted, so the air pressure within
that space is greatet than that in
surtownding areas. Under this condition, if
an opaning EXists, air will flow from the

positively pressurized Space into
sucrounding aress,

PPM - Patls per siilion.

Pressure, Static ~ in flowing ait, the tatal
pressurc minus velogity pressuce. The
portion of the pressure that pashes equally
in alt dircetions.

Pressure, Total = In flowing alr, the som
of the static pressure and the velocity
PIESSUFE.

Prassure, Veloeity — The pressurs due 1o
the air flgw cate and density of the air.

Preventive Maintenance - Regular and
systermatic inspection, cleaning, and
replrcement of worn parts, materiaty, and
gystems, Preventive raaintenance helga to
prevent paris, matecial, and systetis
failure by emsuring that perts, materials,
and systeins are In good working order,

Puychogenic Hiness ~This syndroms has
been defined as a group of symptowns that
develop in an individual (or 2 group of
individuals in the same indoor
envitonment) who ace under some type of
physical or emottonal stress. This does aot
meen that individusls have a psychiatric
disorder or that fhey arc imagining
symptams.






Radou ~ A colotless, vdoress gas that
vcours naturally in ulmost all ol and
rock. Radon migrates through the scil and
groundwater and can enter buildings
through cracks or other openings in the
foundation. Radon can alzo enfer through
wel! water. Exposure to radon can eause
tung cancer. See Appendix G: “Radon”
and Appendia E: “Typical Indeor Air
Poliutanes” for more iformation.

Re-endry — Silwation that oceurs when (he
alr baing exhausted from a building is
immediately brought back into the system
through the air intake and other openings
in the building eavslope.

Retrofif — An engine “retofit” includes
{but is not limited to) any of the foltowing
activities:

«  Addition of new/berter pollution

cantro] afterireatment equipment to
certified engines.

¢ Upgrading a certified engine to e
cleaner cerlified configuration.

+ Upgrading an uncertificd engine 10 a
cleaner “eertified-like™ canfighration.

» Conversion of any crgine to a cleanet
fuel.

« Tarly replacement of older engines with
" newer {presumably cleaner) engines (in
Jieu of regular expected rebuilding).

s+ Use of cleaner fuel and/or emissions
reducing fuel additive (without engine
conversion).

SRS - See "Sick Building Syndrome.”

Sanitizer — One of three groups of anti-
microbials registered by EPA for public
health nses. EPA, considers an
sntimicrobizl te be a sanitizer when it

reduces but daes not necessanily eliminate

all the microorganisms on & treated
sueface. To be a registered sanitizer, the
test vesults for u product must show &
reduction of st least 99.9 percent in the
number of each test microorgenisin Gver
the parallel control.

Secondhand Smake— Sec Appendix E:
“Secondhund Smoke™ for more infarmation.

Short-cirtutting ~ Situation that occurs
when the supply air flows to retum or
exhsust grilles before entering the
breathing zone (area of 3 voom where

people are). To avoid short-circuiting, the
supply air oust be delivered atu
temperature and a velocity that result i
mixing lhkrooghout the space.

Sick Bullding Syndrame —Term
sometimes used to describe situations in
which building occupants cxperience
acule health and/or comfors ¢ffeets that
sppear o be linked to time spent ina
particuler building, but where oo specific
iliness or cause can be identified. The
complaints may be locatized in g
particular roorm ot Zons, or may be spread
thronghout the building.

Sofl Guees— Gases hat onter 2 building
from the surrounding grouad (e g., tadon,
volatile arganic compaunds, gases from
pesticides in the seil).

Sources — Sources of indoor ait patlutants.
Indooy air pollutants can originatewithin
the buflding or be drawn ir from outdoors.
Common sources include people, jwom
furnishings such as carpeting,
photacopiets, art supplics, cte. See
Section 5 “Diagnosing TAQ Problems”
for mare information.

Stack Effect —The flave of air tha resulls
from warm it Tising, creating a pesitive
pressure ated a the top of 3 tuilding and a
negative prossure area at the boltom ofa
budlding. Tn same cases the stackeffect
rouy overpower (he mechanicel system and
disrupt ventilation and circulutionina
building.

Steritizer — One of threa groupsof anti-
mniceobials registercd by EPA Tor public
health uses. EPA cansiders an
antimicrobial to be @ sterilizer when it
destroys or eliminates ail forms of
bacteria, fungi, viruses, and their spozes.
Because spores are coosiderad the most
difficult form of a micraorganism te
Asstroy, EPA considurs the term sporicide
to be synonymous with “sterilizer.”

TYOCs —Tota] volatile organic compounds.
Ses “Yolatile Organic Componnds {VOS)”

BLSD — Ulera-low Sutfur Fuel The
manafacturers of retrofit technologics,
which reduce suifur emissions, specify the
maximum atfowable sulfar level for
offcctive operation of its products, For the
purposes of the dicsel retrofil program,






diesel fuel must contain less than 15 ppm
suifur to be considered as ultra-low sulfur
fuct. The use of uitra-tow sulfur fuet alone
can reducs emissions of particulae
matter, Sulfate, a major constituent of
pasticutate matter, is producedasa
nyproduct of burning diesel fucl
contgining sulfur. Reducing the sulfur
content of fuel, in um, reduces soifate
byproducts of combustion and, therefore,
particulute atter emissions.

Unit Ventilator —A single fan-cail unit
designed to satisfy tempeting arvd
ventilation requizements far individual
ronms.

YOCs - Sex “Volatile Orpanic
Cotnpounds.”

Ventilation Ajr — Defincd as the tolal air,
which is & comblnation of the 21 brought
instde from outdoors and the air that is
being recirculated within the building-
Sometimes, however, used in tefersnce
anly to the &1 brought into the system
from the outdoors; this document defines
this air as *owidoor air ventllation."

Yolatile Orgenic Caunpounds {(YOCs) -
Ceompounds are B gas at F00M temperas
nire. Common sontces that may etnit
VOCs into indoor sir inclede housekeep-
lng and maintenance products and
puilding snd furnishing materials. Tn
suffigicnt quantitics,VDCs can CaMsE eye,
noge, snd throat iztitations, headaches,
dizzingss, visual disarders, memory
impairment; some are knawn to cause
cancer in animalg; some are suspected of
cauying, of 210 kKnowR to cause, cancer in
humans. At prosent, ot much is kaewa
about what health effects occur at the
lovels of VOCs typicatly found in public
aud commercisl buildings. See Appendix
E; “Typical Tndoor Alr Polutants’ for
more informetion.

Z.one~ The oceupicd space or gIoup of
gpaces within 2 building that has its
hesting of cooling controlied by 2 single
thermestal.
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