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Ben Franklin:
protecting indoor air
quality....

“l am persuaded
that no common
air from without is
so unwholesome
as air within a
closed room that
has been often
breathed and not
changed.”




Protecting Indoor Air Quality (IAQ)

“...In the construction of buildings, whether for public
purposes or as dwellings, care should be taken to provide
good ventilation and plenty of sunlight. ... school rooms
are often faulty in this ...

Neglect of proper ventilation is responsible for much of
the drowsiness and dullness that ... make a teacher’s
work toilsome and ineffective....”

Health Reformer: 1871



New Hampshire Ventilation Code: 1893

“...It is certain that the additional annual
expense per pupil of the best ventilation
need not exceed the price of one or two
cheap lunches.......

....1he effect of perfect ventilation, where
it has been tried, is to increase the pupil’s
power of work about 50 percent ...”



Protecting Indoor Air Quality

Indoor air pollutant levels can be 2 to
5x higher than outdoor levels (even
100x greater than outdoor levels).

HVAC systems: most heating,
ventilating & air-conditioning (HVAC)
systems do not usually control
chemical air pollutant vapors/gases.



Poor IAQ Affects Health...

 Exposure to indoor air
contaminants causes multiple
serious health effects.

* Life-threatening conditions tied to
poor IAQ: Legionnaire’s disease,
carbon monoxide poisoning,
severe asthma attacks.



Poor IAQ Affects Health...

* Adverse health effects tied to poor
|JAQ: headaches, dizziness, nausea,
allergy attacks, respiratory problems.

 Exposure to allergens (dust mites,
molds) triggers/aggravates asthma
symptoms.

« Asthma: #1 cause of school
absenteeism for chronic diseases.



Poor IAQ Affects Health...

 Critical for schools/child-occupied
facilities (day care/pre-school/Head
Start) to control environmental
asthma triggers that cause/worsen
asthma attacks.

» Clear link between breathing high
radon concentrations & lung
cancer.




Poor IAQ Affects Health...

 Exposure to environmental tobacco
smoke (“secondhand smoke”):

* Responsible for 3,000 lung cancer
deaths each year in US among non-
smoking adults.

* Impairs respiratory health of hundreds
of thousands of children.



Poor IAQ Affects Health...

 New research - Lawrence Berkeley Lab:
external pollutants (ozone/smog) can
move into buildings & chemically react
with existing indoor pollutants - thus
creating even worse pollutants.

* Fact Sheet: Respiratory Health Effects of
Passive Smoking -
http://www.epa.qov/smokefre/pubs/etsfs.h
tm



http://www.epa.gov/smokefre/pubs/etsfs.h

JAQ Problems Include...

* Nitrogen oxides (NOx)/ mono-
nitrogen oxides NO and NO, (nitric

oxide and nitrogen dioxide).

* Volatile organic compounds VOCs:
(formaldehyde, solvents, cleaning
agents).



JAQ Problems Include...

 Environmental tobacco smoke
(ETS) / “Secondhand Smoke.”

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

 Pesticides.



JAQ Problems Include...

» Lead Dust (lead-based paint).

 Radon — a carcinogen.

« Carbon monoxide (CO).



Contaminant Potential Health Effects

Bioaerosols

e Upper Respiratory Tract Symptoms
5 '\D’|°|ZS e Asthma Triggers
n r
4 Dzst:nites * COIdS. .
v Cockroach Droppings | ® Allergic Reactions
v Bacteria/Viruses
Formaldehyde Low Level Exposure:
e Eye, Nose, Throat Irritation
v" Building Materials e Dermatitis
v Carpets Long-Term Exposure
e Headache, Dizziness
e Coughing

e Chronic Upper Resp. Infections

Other Volatile Organic | e Eyes, Upper Respiratory Tract
Compounds e Potential Carcinogenic, Reproductive

v Cleaning Solvents Effects
v" Wood Preservatives
v Phenols




Contaminant

Potential Health Effects

Environmental
Tobacco Smoke

e Multiple Health Effects
Group A Carcinogen

Lead
v' Older Elementary
Schools

Delays In Development

Lower IQ Levels

Shortened Attention Spans
Behavioral Problems

> Doses: Kidney, Chs Damage

Radon

lung cancer

Pesticides

v See Pesticide Law
v IPM Important

Specific symptoms:

e Type Of Pesticide
e Dose
e Sensitivity Of Exposed

Dust, Dirt

v" Everywhere!

e Eye, Upper Respiratory Tract Irritation
e Asthma Trigger




Contaminant

Potential Health Effects

Nitrogen Oxides o Eye, throat, respiratory system irritations
v Bus fumes o Special risks to asthmatics, children <2
v" Combustion

appliances
Carbon Monoxide o Fatigue
v' Bus fumes o Headache
v’ Combustion o Nausea

appliances o Flu-like symptoms
Particulates o Eye, throat, respiratory system irritations
v Bus exhaust o Asthma Triggers
v Pollen

v Construction Debris




Asthma: Presentation Overview

What is asthma?

How does asthma adversely affect
tribal residents/communities?

What triggers asthma?

What can | do?



Asthma: Facts

« Asthma can not be cured - but can be
controlled.

 Most people with asthma should be able to
live healthy, active lives with minimal
symptoms.

 Many actions that families/care providers
can take to reduce the burden of asthma.



Asthma: Facts

Asthma is a condition that:

Is chronic.

Produces recurring episodes of
breathing problems.

Is potentially life-threatening.
Can occur at any age.
Is not contagious.

Cannot be cured, but can be
controlled.



Asthma in Tribal Communities

» Affects 12% of persons in
tribal communities vs. US
average of 7%."

o Affects13% of American
Indian/Alaska Native children
vSs. 9% of children in US. 2




Asthma in Tribal Communities

« 1 CDC. Surveillance for asthma---United States,

1980--1999. In: CDC Surveillance Summaries
(March 29). MMWR 2002;51 (No. SS-1). US
Centers for Disease Control (Dept of H&HS).

« 2 Asthma Prevalence Among US Children in
Underrepresented Minority Populations:
American Indian/Alaska Native, Chinese,
Filipino, and Asian Indian. Brim, Rudd, Funk, &
Callahan. PEDIATRICS: 122(1). July 2008, pp.
e21/7-e222.




Symptoms of Asthma

* Shortness of breath
 Wheezing

* Tightness In the chest

« Coughing

« Waking at night with any

of the above symptoms+

+key sign of uncontrolled asthma



Asthma Episode

* Lining of airways psthma
becomes narrow &
irritated due to Normal Airway Airway in Person

with Asthma

inflammation.

* Airways produce
thick mucus.

Tight Muscles

 Muscles around
airways tighten &
make airways

narrower.




Asthma: Worsened By

Allergens including....
* Dust mites

Cockroaches

Furred/feathered animals

Pollens

Molds (indoor/outdoors)

Nitrogen dioxide



Asthma: Worsened By
Irritants including....

« Tobacco smoke (2" hand smoke —
“passive smoking”),

* Outdoor air pollution,
* Scented products,

 Fumes/odors (diesel bus exhaust).



Asthma: Worsened By

- Exercise (Exercise Induced Asthma).

- Infections in upper airways.

- Changes in weather or temperature.

- Physical expressions (crying /laughing
hard; yelling).

Not all factors necessarily affect every one with
asthma.




Symptoms of Asthma

* Shortness of breath
 Wheezing

* Tightness In the chest

« Coughing

« Waking at night with any

of the above symptoms+

+key sign of uncontrolled asthma



Controlling Asthma Risks

L

Follow individualized, written asthma action
plan.

Reduce or eliminate exposure to factors
(indoors and outdoors) that can cause
asthma symptoms.

Complete personal environmental history.

Encourage and support use of medication
as prescribed by medical specialist.

¢
(



Controlling Asthma Risks

 Reduce asthma triggers at home, schools and
child-occupied buildings.
— Use the EPA Home Environment Checklist.

— Example Actions:

v'Reduce exposure to dust mites by regularly washing
bedding in hot water and drying completely.

v'Dry damp or wet items within 24-48 hours to avoid mold
growth.

 Encourage use of asthma management plans.
http://www.epa.gov/asthma/pdfs/home environment checklist.pdf



http://www.epa.gov/asthma/pdfs/home_environment_checklist.pdf

Reducing Asthma Risks

* Limit amount of perfumed/scented
[fragranced products you use. These can
adversely affect persons with asthma.

 Be aware of exposing persons to certain
cleaning products including laundry

soaps- use less aggravating products if
possible.

* Do not to smoke cigarettes around others:
especially children & persons with asthma.



((Asthma Action Plan )

sor
Dociors Phons Mumbe

Docior: Date:

HogpislEmargency Department Phons Mumbar

Doing Well

m Mo cough, whesze, chast fighiness, or
shoriness of breath during the day or night
m Can do usual activitiss

And, if a peak flow meater is ussd,
Peak flow: more than

Take thess long-tarm contrel medicines each day (includs an anti-inflansnmato ry).
Medicins How much to take When to take it

[E0 parcent or more of my bast pask flow)

Py best pesk fiow is:

Befoms amarcize

1 12 ar 14 pufis 5o B0 miruiss befone sxerciss

Asthma Is Getting Worse

m Cough, whesza, chast tighiness, or
shorress of breath, o

m 'Waking af night dus to asthrra, or

m Can dosoma, but not al, ueud scivities

Add: quick-relief medicine—and keap taking your GREEN ZOMNE medicine.
12 or 14 puffs, evary 20 minues for up to 1 howr
[shior-acfing belag-aonish) 7 Mebulzr, ohoa

I wour symptems (and peak flow, if used) returm to GREEN ZOME after 1 hour of above treatment:
Ll | 1 Cortinue monitoning o ba surs wou stay in the green zona.

~Op= .
o I wour symptoms (and peak flow, if used) do net return to GREEN ZOME after 1 hour of abowe treatment:
Peak flow: b 1 Taka: 12 or Ndpafs or 7 Kebuizer
B0 1= T2 parcant of my best pesk flon fehort-acting bats--agonist)
7 Acd: mg psr day For {310 days
{oral terkd)
1 Call the doctor 71 bafored 1 within hours after taking the cral stercid.
Medical Alert! Take this medicine:
E m Yery short of braath, or 1 a4 or 06 pufi or 0 Mebulmer
i m Cuick-relisf madicines hava not helped, or [Ehot-BCling Dats;-agonist)
m Zarrot do usual acthities, o a mg
m Syrrptome are same or get worsa after forE stertid)

24 hours in Yellow Zona
==

Peak flow: kesthan —
[50 parcent of my beat peak flow)

Then call your dector MOW., 5o to the hoaspital or call an ambulance i
m ou ara =il in the red zone after 15 minute= AMD
B ol have not resched your dochor.

DANGER S1GNS

m Lips or fingernaila are blue

u Trouble walking and talking due to shortness of breath m Take 74 or 16 puffa of your quick-relief medicine AND

m Go to the hospital or call for an ambulance MWL
\phane)

Fea tha ravarss dca for thines won csn do 1o saoiel wonr ssthmas finnses



Asthma Effects: Chemicals in
Perfumes/Scents

* Perfumes/scents in scented products
are complex chemical formulations.
Many product constituents adversely
affect health/comfort of others.

* Explain that you have adverse reaction
to “something in the perfume” rather
than saying it’s the perfume that
affects you.



Asthma: Information Resources

EPA’s Tribal Indoor Air Quality Webpage — www.epa.qov/iaqgtribal

LEARN THE ISSHES | SCIEMCE & TECHNOLOGY | LAWS & REGULATIONS | ABDUT EPA

IAQ Tribal Partners Program EAContars B shiare

Top

1. Wherecan | find tribal 1A
5 2 RELALIFTEY WA AT
Tribal commumities may be disproportionataly
aﬂected trf hﬂmmﬁmﬂ with 7. PR SR | SONNACE Wilh BT
i irvdbooa Fbr duiEkly. TR LA beain 7

Lesern @bt Sndoar Lir Guality MIEE RABS T & By CheEtion

o T irudg Ty PYOgrane Lo absgyl (AL Balatwd Links e d Evavi s i
A 5 of Trimal Champioas  Waorking wiih the bedis Prograrms in Scnooks w EPA Tirima

ax Trisgars 1 2wl ke g raire | mindd EreaAdnamnd Sanmnke & EPA'y e

Exeie informmation re)ent O essons Cafwer Poliiants Wood e Port

Carman Monmse A s tve Trimsd Pragram Raman L&l T

Amariean Indian and Nathe Alaskan commumnities may be disproporionanaly affectad by health problems associared with w Lenrn Aboun LAG

poar indear air qualny, such ma lung cancar.” Hewevar, many actons can ba taken 1o improve D in rrisal cermmunites & Pang g

to showly bagm to change thoss statistics. This Web site an helo vou imiprowe B0 in wour tridal commamty. Vou can find w Spetiig s on '
information o aducate your community about the simple sctrons they cam take b mpoove their B0 and probec ther T

haplth, py well as esamples af haw ather tribes have crapted sustainable cammurdyy autreach and edicanan arograms

[* dmarican Lung dsssciation: Key Frrr b Smnking dmang dmpnea vdimns and dlaties Blermees [ERT Cagpipanar ]

whar is lagye
NEWS /FEATURES Upcoming Evenis

Indoor mr onalits (LAD) s & Dl used
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http://www.epa.gov/iaqtribal

Asthma: Information Resources

EPA’s Asthma Program:
http://www.epa.qov/asthma

EPA’s IAQ Tools-for-Schools Program:
http://www.epa.qov/iag/schools/

NoAttacks.org: http://www.noattacks.org/

Native AIR program:
http://www.nativeasthma.org

37
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Asthma: Information Resources

 NAEEP Asthma Basics for Schools PowerPoint
Presentation:

http://www.nhlbi.nih.qgov/health/prof/lung/asthmal
basics schools/part2.ppt

 AsthmaCommunityNetwork.org:
http://www.asthmacommunitynetwork.org/

38
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Asthma: Information
Resources...

* Aberdeen Area Tribal Chairmen’s Health
Board Asthma Prevention Campaign:
http://www.sacredbreath.org/asthmal/



http://www.sacredbreath.org/asthma/

Radon: Facts...

Radon: cancer-causing, radioactive gas.

Radon: #2 leading cause of lung cancer
(cigarette smoking is #1 cause).

Radon can be found all over US.

Test homes/schools/child-occupied
buildings for radon levels.



Radon: Facts...

Radon problems in schools & homes
can be fixed — often at relatively low
cost.

New homes can be built with radon-
resistant features.



Radon: Information Resources...

» “Citizen’'s Guide to Radon:” Protecting
Families from Radon Hazards.

 http://www.epa.gov/radon/pubs/citquide
.html

* More information: www.epa.gov/radon



http://www.epa.gov/radon/pubs/citguide
http://www.epa.gov/radon

Radon: Facts

#2 leading cause of
lung cancer (#1:
cigarette smoking).

Doesn’t matter
where you live.

Testing inexpensive.

Not too difficult to
fix.

Test homes &
schools for radon.



Any building can have radon
problems: schools, homes, offices.




Radon & Human Health...

A

Radon Decay Products

 Radon decays into
radioactive particles
known as radon decay
products.

* These particles are easily
inhaled & deposited in
lungs where they can
damage sensitive lung
tissue.
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EPA’s IAQ Tools for Schools
Program...
« Comprehensive resource: help schools

maintain healthy environment in school
buildings.

 ldentify/correct /prevent IAQ problems
in school buildings.



EPA’s Tools for Schools
Program...

* Poor IAQ impacts student health.

 Poor IAQ affects student concentration,
attendance & performance.



Information Resources: Tools for
Schools...

EPA’s Tools for Schools Program:

http://www.epa.qov/iag/schools/

Managing IAQ at Schools:

http://www.epa.gov/iaq/schools/symptoms
.html



http://www.epa.gov/iaq/schools/
http://www.epa.gov/iaq/schools/symptoms

Information Resources: Tools
for Schools...

* Schools can manage environmental
asthma triggers: Managing Asthma in
Schools .

« Common health symptoms from
exposure to indoor air pollutants:
Common Symptoms.




More Than Monitoring IAQ....

1. Add fewer
pollutants

2. Remove pollutants
quickly

- Learn where &
how pollutants
are added.

- Occupant
activities &
maintenance
activities.

* Learn where & how
pollutants are removed.

 Learn where & how fresh
air is added.

* Learn about operation of
HVAC controls.



Two sides to IAQ “coin”

District

School Occupants

- Building structure.
- Ventilation.

- Landscaping / pest
control.

 Art & science materials.
* Household cleaners.

* Personal care products.

* Activities, awareness,
etc. &%




Tools for Schools: Useful Tips

IAQ Team/Coordinator at every school.

Checklists: for teachers & facility maintenance,
including HVAC system. Compare notes.

Setting priorities: Inspect school & set priorities.
Fix simple things first; more difficult problems,
set priorities.

Share IAQ information with other tribes,
parents & your partners in health protection.



@ School occupants need to
learn how the ventilation
system works. i
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Make sure there are ho sources of
pollution near outside air intakes such
as buses or cars with their engines
on, flowering plants or pesticides.



Bad for Indoor Air Quality: Bus Stop
at Ventilation Intake
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This will be a
challenge!










If you water it - they* will come!

* Mold r'emediafor's




A waste of energy, money
& staff time.

No wonder the air

wasn’t moving! Somebody missed

this filter!




Keep the fan "ON" when people are there.

L .
ﬁD.-"'ﬁﬂ I Eﬂ______ga

FAN
ON HEATING ~~
OFF COOLING

AUTO AUTO

With the fan switch in the "ON" position,
fresh air will be brought in continuously.
The air conditioner or heater will cycle

on and off to adjust temperature.
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@ You don’t have to testto
know there is a problem &
what to do about |t... .
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IAQ Tools for Schools Action Kit

who?
J |

IAQ Coordinator

The 1AQ Coordinator
primarily uses the
Coordinator's Guide

1AQ
Problem

Solving
Wheel

E P 1AQ

Checklists
= Backgrounder
1AQ Handouts for
Coordinator’s Team Members
¥ Forms
Tools For Schools ,A Q
et Coqrdinator’s

“wn ¥ e = B 9 Gu'de




Nurses

Y e Protecting 1AQ:
Team Efforts

s Scﬂool staff
50

Facilities / Maintenance

Teachers

——



