On the Air
Exploring Air Pollution Sources & Solutions

An Innovative Curriculum and Outreach Program in
the Metropolitan Washington and Baltimore Areas
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© Clean Air Partners (CAP) is a nonprofit partnership  ¢fg Baltimore

chartered by the Metropolitan Washington Council of ME‘NDPOHTU”
Governments (MWCOG) and the Baltimore Metropolitan Councll

Council (BMC).

e CAP is a public-private partnership committed to improving the health and
quality of life of residents in the metropolitan Washington-Baltimore region.

For over 10 years, CAP has strived to improve public health and the environment
by working with businesses, organizations, and individuals throughout the region tc
raise awareness and reduce air pollution through voluntary actions.

=Clean Air Partners is dependent on the active participation of an informed
community. To that end, Clean Air Partners:
-Provides daily air quality forecasts/air alerts.
-Developed, promotes and distributes On the Air curriculum and Kits.
-Has a strong web presence to maximize communication efficacy.
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Complexity of the Educational Landscape in the
Metropolitan Washington-Baltimore Region

Baltimore
rﬁ Me1rogulitﬂn

Aiton ES

Amidon ES r
Washington, DC e > 20 Jurisdictions, 2 states and DC Washington,
= Urban, suburban and rural settings DC

= > 500 ES & MS Public Schools
e ~ 2000 grade teachers

Mayfield Intermediate

Parkville MS, :
Manassas City, VA

Baltimore County MD

William H. Lemmel MS, Baltimore City, MD
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On the Air - Exploring Air Pollution Sources and Solutions
Curriculum and Kits
http://cleanairpartners.net/

= Unit 1- Wanted For Polluting Our Air- An Introduction to the Six Major Pollutants
= Unit 2- Air Quality Index

= Unit 3- More than Meets the Eye- Particulate Matter and Fine Particle Pollution
= Unit 4- Ozone and Us: Good Up High, Bad Nearby

= Unit 5- Our Lungs, Our Air, Our Health: The Health Effects of Air Pollution

= Unit 6- Community Pollution: Sources and Solutions

= Unit 7- Climate Change
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: EXpIorlng Air Pollution Sourc
?_‘s and Solutions
Outreach
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Media
Conferences = Radio
e Environmental Educatio e Print

e Science Education »
= Environment Mailing
e E-mails
* Snail mail

= Points of Contacts

Workshops
= Professional Learning Units PLU
= Conference workshops

Administrators

= Science Directors PS

= Science curriculum developer:
= Principals/ Asst principals

Allies/Partners-Competitors = Corporate-school partnerships

= Professional Associations = State-local policy
* NGOs = Elected officials
= Government = PTAs

WEB

= Knowledge-resource
= EE Databases
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On the Air
1-1 Y2 hr Outreach Program

Nature Centers

e Public School
= Foundations

NGO- Partnerships

e

Parks and Recreation/

Centers School Systems

Summer Programs

Private Sumimer Camps
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On the Air - Exploring Air Pollution Sources and
Solutions
Curriculum and Kit

= Unit 1- Wanted For Polluting Our Air- An Introduction to the Six Major Pollutants
= Unit 2- Air Quality Index

= Unit 3- More than Meets the Eye- Particulate Matter and Fine Particle Pollution
= Unit 4- Ozone and Us: Good Up High, Bad Nearby

= Unit 5- Our Lungs, Our Air, Our Health: The Health Effects of Air Pollution

= Unit 6- Community Pollution: Sources and Solutions

= Unit 7- Climate Change
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On the Air is Tied to 6t grade Curriculum and Cross Referenced to State Standards

Gurricular Ties for Virginia, Maryland, and the District of Columbia
(Education standards are articulated in Appendices A, B, and C)

DISTRICT OF COLUMBIA

6.l 16A1d 616
663 L6C.LD 617
692 LeC1f 618
664l 663
6.6.4.1d 664
6.6.4.le 665
6.6.8.1a
6.6.B.Lb
6.6.B.1c
HEALTH Blc 16A3a
COMPUTER/ CTEBE see Appendix B
TECHNOLOGY TE-87
LANGUAGE ARTS B.2.c 1.6D.1a 6.L0-0.1
6.3d 16.0.1h 6.L0-0.6
65a 1603 6.L0-V10
1.6.0.3.d 6IT-E1
26A.1a 6R1
26410
6.6.A.1a
66.A.LD
B.6.4.1c
T6AL2
TEALC
TEALe
TEALE
SOCIAL STUDIES 66.01a 6511
8.6.0.1.c 661
6.6.0..d
66.F3.a

VA, MD and DC.

Appendix A
Yirginia Standards of Learning for Grade Six
Education Standards Correlated toOn the Air: Exploring Air Pollution Sources and Solutions

Scientific Investigation, Reasoning, and Logic
6.1 The student will plan and conduct investigations in which
¢) precise and approximate measurements are recorded;
f) amethod is devised to test the validity of predictions and inferences;
i) data are organized and communicated through graphical representation
(graphs, charts, and diagrams)

Matter

65 The student will investigate and understand the properties of air and the struc-
ture and dynamics of the Earth's atmesphere. Key concepts include
) how the atmosphere changes with altitude;
@ the importance of protecting and maintaining air quality.

Resources

6.9 The student will investigate and understand public policy decisions relating to

the environment. Key concepts include

a) management of renewable resources (water, air, soil, plant life, animal life);

¢) the mitigation of land-use and envircnmental hazards through preventive
measures;

d) cost/benefit tradeoffs in conservation policies.

Knowledge and skills

6.1 The student will apply eritical thinking skills and personal management strate-
gies to address issues and concerns related to personal health and well-
being. Key concepts/skills include:
¢) the effects of environmental influences on personal health.

Information Access and Use

65 The student will access and analyze information for the purpese of improving
personal and family health. Key concepts/skills include
a) assessment of personal and farnily wellness.

ACTIVITY DESCRIPTION

This activity provides an overview of the comman air pellutants. Students work in
teams to research the six major air pollutants {ozone, nitrogen diaxide, carbon
moncxide, particulate matter, sulfur diexide and lead). Students are provided with
background readings andwebsites forinformation. Each team first completes a stucy
guide about its assigned pollutant which includes pollutant description (what it is and
where it comes from); major sources; effects of their type of pallution (on visibility,
property, and health of humans and the ervironment); laws pertaining to their pollu-
tant; and control measures. Using the information obtained, teams next complete a
“wanted poster” of their pollutant. The wanted posters include all the pertinent infor-
mation aswell as a collage of images such as student drawings, magazine cut-outs, or
Internet prints. Each student team then presents its poster to the rest of the class.
Posters are displayed on the classrcom wall for the duration of the program.

curricular ties time needed
See page Wil for the list of his lesson’s curricular
ties to District of the Columbia, Maryland, and
Virginia education standarde. All Education
Standards arz articulated in the Appendices.

T, 45 minute class periods (plus -20 minutes
up front for the introduction viden!
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Unit 1- Wanted For Polluting Our Air- An Introduction to the Six Major Pollutants
National Ambient Air Quality Standards

Primary Standards Secondary Standards Y -
Pollutant Level Averaging Time Level | Averaging Time | | | : o
Carbon 9 ppm 8-hour {11 —r‘“‘; |
Monoxide (10 mg/m?) None Wf’” Kl ™
35 ppm 1-hour {12
,jdﬂrru:u'm": -"-Oggum\oﬂnoru\dls
Lead 0.15 pg/m? &1 Rolling 3-Month Same as Primary Klg On. Jawcn 600y Trewo:}sf
Average Qah. l\lzw’for\,LA,C,HC?Gc"‘. e s
in e oueeytes. Tre Omone S
1.5 ua/m Quarterly Average Same as Primary draublesare mﬁm“”ﬁ TR G
onsiole. ase Noloe Nerdes
Nitrogen 0.052 ppm Annual Same as Primary &-rw g Yo 'f:‘ WOV avand
Dioxide (100 pg/im®) [Arithmetic Mean) o . Laho-
Particulate 150 pg/m? 24 -hour 122 Same as Primary ,E eLpec
m Aohend
Matter {PHm}_ : "
Particulate 15.0 pg/m? Annual L2E Same as Primary
Matter (PM, ) [Arithmetic Mean)
35 pg/m? 24-hour L5 Same as Primary
Ozone 0.075 ppmi (2008 std) |g-hour (82 Same as Primary
0.08 ppm ({1997 std)  |8-houwr {21 Same as Primary
0,12 ppm 1-hour &2 Same as Primary
[Applies only in
limited areas)
Sulfur 0.03 ppm Anmusl 0.5 ppm F-hour (L1
Dioxide (Arithmetic Mean] {1300 pg/m?)
0.14 ppm 24-hour 111

.. Sulfur Dioxide injury to raspberry Ozone injury to soy



——

CLEAN AIR
PARTNERS

Unit 2- Air Quality Index

. AIR QUALITY
=== ACTION GUIDE

[ " E
CLEAN AJR  Your “how to_ guide
FARTNERS  for cleaner air

Alr Quality | Steps to Protect Your Health and Our
Rating Emironment

MODERATE Eomg_PoIIuh’on - poses hisk to the highly
51-100 sensftive . .
+ Carpool, use public ransit, bike, orwalk
« Limit driving, consolidate trips
= Reduce caridling

outdoor physical activities.
Everyone else should limit
prolonged outdoor exertion.

Today's Forecast: Red
Quality: Unhealthy
0 Sensitive groups should avoid

AIR QUALITY INDEX

Situation: You and your friend have an overdue book and need to return
it to the library. The library is three (3) blocks away.

Wisit cleanaimpartners.net to get your daily air quality How will you get there?

forecasts and discover simple steps you can take
each day to protect your health and our environment.

http://www.airnow.gov/
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Unit 3- More than Meets the Eye Particulate Matter and Fine Particle Pollution

Part [- PM Demonstrations (all material provided in kit unless otherwise noted):
Not-So-Silly Cilia »  Teacher Demonsiration instructions—Particulate Matter
Game Set—Up* 4 : Demonstration 1— combustion
1 utility candle
1 tin can (soup can)
rmatches
paper towel orrag
pot holder
Demonstration 2—smog
1 large glass jar

* & * * @

L ]

# aluminum foil

®  2-3ice aubes (not provided)
* plastic
L ]
L ]
L ]

water (not provided)

paper strips

matches
Demonstration 3—Airborne Particulates
# A small amount of flour
» flashlight

Unit 3- Particulate Matter and Fine
Particle Demonstration

PM Comparison Scale

Unit 3- More than Meets the Eye, Very it Ligt o
Particulate Matter and Fine Particle

Pollution pg 74 Unit 3- Particulate Matter and Fine

Particle Monitoring Station
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Unit 4- Ozone and Us: Good Up High, Bad Nearby

200

Directions: In this activity, you will track the levels of ozone during a summer day in
Alexandria, Virginia. The AQI maps you will use are real, archived data available on the
Intemet. Copies of the AQI Ozone Maps have been captured from the Internet and prepared
Jor your use for this activity. You will also need a Temperature Graph for the Washington
[iC. Area. You will also need to refer to the mini-poster, Understanding the AQI (which
should be on display) to find the AQI Colors and Value Range.

175

Mote: IF you ars abtaining year data online, go to:
P/ #ind i i OZOME and enter
the map date: July 18, 2006, (o will nesd tohit the escape key to stop the animated loap at the specified time.)

150

1 Find Alexandria, Virginia on your AQI Ozone Maps. Note how the AQI color around
Alexandria changes over time. Determine the AQI color for Alexandria for each hour
presented on the maps. Enter the AQJ color for each hour on the table below

125

2 Next, refer to the Understanding the AQJ mini-poster to complete the table below by
entering the corresponding Level of Health Concern, AQI'Value Range, and AQI Value
Ayerage for each color and hour presented

(Note: To calculate the AQI Value Average, find the average between the two numbers of

the AQI Value Range. The first one is done for you with Green's air quality being good
and the AQI Value Range being from 0—50with an average of 25.)

100

Average AQl for Ozone

75

3 Refer to the Temperature Graph for the Washington D.C. Area. Enter the temperature
for each hour presented in the table below.

Mote: If you are abtaining your data online, go to:

hitpy poi S2O0E/T ilyHi: htmi?req_city=NALreq s

tate-NAGireq_statename-NA

50

Tahle of Ozone AQ) and Temperaturs Data for Alexandria, Virginia on July 18, 2006
Time AQ Color Health Concern |AQIValue Range | AQI Value Average [ Temperature (°F)

25

B00am | Gresn Good 0—50 25 83

1®00 am

12 noan

8m 10am noon 2pm  4pm  €pm  8pm
2100 pm

Zo0 pm Time

€00 pm

00 pm

4 Whenyou have completed your table, useyour data to create twe line graphs. One
graph should show Czone vs. Time. The other graph should show Temperature vs.
Time. Your graph templates are provided foryou.

Unit 4- Ozone and Us pg 100
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Unit 5- Our Lungs, Our Air, Our Health: The Health Effects of Air Pollution

ACTIVITY PROCEDURES

Part I— Review of the Respiratory System and Heoaw Air Pollution Affects the Lungs

Part [I- Student Experiment: Effects of Exercise on Heartheat and Breathing Rate

Average Measurements

Resting

Active

Heart Rate

Breathing Rate

Unit 5 Our Lungs, Our Air, Our

Health pg 121
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Unit 6- Community Pollution: Sources and Solutions
= 1 D.C. Area Outpaces Nations i Pollution
= = A Study in Carbon
Pollution Source D.C. Area Outpaces Nations in Pollution
2,500,000 Hig]l Carbon Emission Blamed On Coal Plants
By Dawid A Falwenthold
“Washington Post Staff Writer
Sundsy, Septennber 30, 2007; Page C01

2,000,000

The Washington area produces more carbon dicxide than several medinm-size Eoropean coumiries, according to a new estimate of local emissions, as the region's
crawlng traffic and coal-fired power plants grve it a pollution "footprmt” out of proportion to its sze.

The estimate, by the Metropolitan Washington Couneil of Governments | seems to be the first official attempt to put a mumber on the region's contnbutions to chimate:
change And the mumber is big: 65.6 million metric tons of carbon dicxide were emitted here m 2005. That was more than in all of Eimgary, Fmland, Sweden, Denmoar:
or Switzerland, each of which hae more neanla

1,500,000

1,000,000

500,000

100,000

co Noy PM10 PM2.5 50, voc

Criteria Air Pollutant Emitted

Unit 6- Graph Template
Pollutant emissions in
tons/year pg 129

hitp://www.scorecard.org/
Scorecard provides information about sources of pollutants. Upon entering their zip code,
students can get a list of top polluters contributing to smog and soot in their county.
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Unit 7- Climate Change oo arming. Rsing Tomparshures

0.6— ‘
Climate Change Information Stations Global Tem peratures
Greenhouse Gases 0.4}

—— Annual Average

—— Five Year Average

Annual Greenhouse Gas Emissions by Sector 0.2

Industrial 16.8%
processes

Power stations
21.3%

Temperature Anomaly (°C)

Transportation fuels
14.0% Waste disposal
and treatment
34%
Agricultural 25%  Landiseand 1860 1880 1900 1920 1940 1960 1980 2000
byproducts 10.0% biomass burning

Potential Effects of Global Warming-Information Card

Fossil fuel retrieval, 10,30, Residential, commercial,

Changes in Precipitation and Evaporation
processing, and distribution 1.3% " and other sources L i R
206% 29.5% 40 0% 62.0%
48% 5%
19.2% : ? 'y
5.9%
o BI%gaam 26.0%
Carbon Dioxide Methane Nitrous Oxide
(72% of total) (18% of total) (9% of total)

Unit 7-Climate Change gathering
information from a variety of Climate
Change Stations




CLEAN AIR |
PARTNERS

Unit 4- Ozone and Us pg 100 ynit 3- More than Meets the Eye  Unit 5- Our lungs, Our Health, Our Air

Outreach at conferences Virginia Science Standards Institute Open Source Curriculum/ WEB
science fairs 6t grade teachers outreach
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Metropolitan Washington Council of Governments
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Clean Air Partners

Rebecca Davis
703-340-6875
rdavis@cleanairpartners.net
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