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Outdoor Pollution




* Biggest problems are
smog and greenhouses
gases

* Mostly in industrialized
urban areas

* Increasing in




AirRoll

Natural Manufactured

Volqanoes: 1° pollutants
ggrt[c;ulates,sulfur 2° pollutants
joxide

Fires: vegetation
Wind: dust



Legislation

1st Air Pollution control Act 1955

Clean Air Act 1963 (research $ for pollution
control, emission standards for cars, factories)

Clean Air Act 1970

Clean Air Act 1990 emissions cap and trade
program

Each time strengthening regulations, increasing
standards for air quality

EPA monitors 188 substances
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Sulfur Dioxide

e Colorless

e Smells bad

3 .Jﬁ"?{%k i

¢
&

SO




Nitrogen Dioxide

 Highly reactive

e Smells bad




SO, el H - SO,
NO, == HNO+

pa— LA

Dry Deposition
(porticulates and gases) Wet Deposition
(rain, snow, sleet)
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lropospnere
Ozone

* Respiratory problems

+ Often exceeds EPA standards




Particulate Matter

e Solid or liguid

* 1° pollutants - dust, soot




Heavy metal

Gasoline -
Improves engine
performance

Main source
today Is industrial
metal smelting,
some airplanes

Neurotoxin

Lead Pollution from Lead Smelters

Population at Risk

e 100 - 10000
@ 10001 - 35000
@ 35001110300

() 110301218200

() 218201 - 400000

53 Sites




Asian Brown Cloud




e Persistent

e 2 miles thick

 Reduces sunlight by 10-20%
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SMOQ

 Most common air problem

* |ndustrial smog - "gray smog" -
burning coal, oil, CO, soot, mercury,
sulfur




Smog
Busters!!

e drive every other day
e vehicle inspections

e subsidized drivers for newer
cars

* remove lead from gas



 Rain, snow,
hail, fog,
gases, or dry
particles

e Mostly sulfur
dioxides and
nitrogen oxides
(fossil fuel
combustion)
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* Halocarbons -
hydrocarbons where a
C is replaced by a
halogen (Cl, Br, FI)

* |n particular - CFCs

Ultraviolet radiation strikes
a CFC molecule.. .

The chlorine atom collides
with an ozone molecule. . .

When a free atom of oxygen
collides with the chlorine monoxide. . .

. . .and causes a chlorine
atom to

break away.

. . .and steals an oxygen atom to
form chlorine monoxide and leave
a molecule of ordinary oxygen.

.. .the two oxygen atoms form a
molecule of oxygen. The chlorine
atom is released and free to
destroy more ozone.




National Aeronautics and
Space Administration

The Ozone Hole 25
Satellite Observations

Montreal
Protocol ...
success story
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Indoor Pollution




Chemicals released ‘
from modern building &
furnishing materials

Outdoor air pollutants

Mold & Bacteria

/ Chemicals from

cleaning products
)

Combustion gases
from fireplaces &
woodburning stoves

Animal Hair
& Dander N\

. S——
Chemical fumes

| from paints &
solvents

Carbon Monoxide
fumes from

Lone
e
2X Cigarrette smoke

Gases including radon contains some
seeping through foundation 4000 chemicals




CANCER

— CANCER —

CANCER KILLER

in the USA —

killing more people than breast, colon,
pancreas & prostate cancers combined.

In the last 35 years,
the lung cancer rate has fallen

21x 116«

among while among
MEN increasing WOMEN

S Each year, close to S

160,000

people die of "

LUNG CANCER

— More than —

2/3

of people diagnosed with lung cancer have
never smoked or are former smokers

— Only —

15%

of lung cancer cases are currently found
in the early stages, when the survival rate is

53.5«%

Most lung cancer cases aren’t diagnosed
until later stages, when the survival rate is only

—  39% —

AMERICAN LUNG ASSOCIATION.

Fighting for Air




CMNICOTINE
INSECTIOIDE AMMONIA

TOWET CLEANER

LIGHTER
FLLID

CRDMIUM
EATTERIES

MCETIC ACID =
VINEGAR a
/'n

TOLUENE
STEAMmIC INDUSTRIAL
ACID FOLVENT

CANDLE W)
ARSENIC
POISON |
a - '
' A
CARBON o

MONOXIDE
CAR

EXHAUST
METHANOL
ROCKET FUEL

How radon
enters a house

Drain

Water table
N Radon in

ground water




Mothballs

Kerosene Heater  Fresh Dry
. Cleaning

* 1/2 are from anthropogenic
source; rest are natural
(plants)

 Used and emitted by cars,
solvents, industrial processes,
household chemicals, inks,
dry cleaning

Disinfectants

. Pesticides

Lvaperatedliicklye ICIL Claarars
Solvents
Aerosols
Glues

Carbon Mory



L IVINg organisms




