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Conference Takeaways 
 

• 50% reduction in air pollution since 2008 Olympic Games 

• 2013 Air Pollution Control Action Plan of China (5 year plan) 

• China does have NAAQS (90% of cities failed in ‘13) 

• Expect 40-60% reductions by 2017 

• Gore:  “99.999% of scientists agree in AGW” 

• Gore:  “10’ sea level rise in our lifetime” 

• Gore:  “Coal is dead in the United States” 

• Lents:  LA in 1980, 180 days of O3 violations; 0 in ‘13. 

• China is forming a single air control “agency” 

• Steadman:  Key to CA – forming a regional collaboration  
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A&WMA 

Mission 

To assist in the professional development and critical environmental 
decision-making of our members to benefit society 

Core Purpose 

To improve environmental knowledge and decisions by providing a 
neutral forum for exchanging information 

Core Values 

• Benefit society and the environment 

• Inclusiveness and respect for multiple points of view 

• High ethical standards and integrity 

• Life-long learning and development 



 

1920 to 1950: 

•  Air pollution episodes more frequent 

•  Smog alerts 

•  Air pollution research began 

•  Natural gas pipeline infrastructure laid 

•  Diesel locomotive replaced steam locomotive       

 (coal-firing). 

 

  

  

 

 

 

History 

Donora, PA, 1910s 



History 

 
1950 to 1980: 

•  A 1952 episode led to Britain’s Clean Air Act 

of 1956, which called for smokeless fuels for 

home heating. 

•  In 1955, Air Pollution Control Act gave 

authority to U.S. Department of Health’s 

Public Health Service (research & training). 

•  In 1963, U.S. Clean Air Act  

 

  

  

 

 

 



History 

 
Famous Air Pollution Episodes: 

•  In 1948 in Donora, PA, a four-day smog caused 

7,000 people to fall ill with 20 deaths. 

•  The 1952 episode in London, England involved 

a three-day smog that attributed to 4,000 deaths. 

•  In 1984 in Bhopal, India, an explosion at the 

Union Carbide pesticides plant released poison 

gas, killed 6,500 and injured tens of thousands 

more. 

 

  

  

 

 

 

Donora, PA, 1940s 



History 

• 1970 Clean Air Act Amendments: 

–Created U.S. Environmental Protection Agency 

–Created National Ambient Air Quality Standards 
(NAAQS) 

– Primary - public health 

– Secondary - public welfare 

• Forced States to submit Plans for attainment of 
NAAQS by 1975. 

– How standards will be achieved, maintained, and 
enforced. 

 



Atmosphere 
• Exosphere:  contains few particles that move into and 

from space.  

 

• Thermosphere:  temperature increases with height. 
The temperatures can rise to 1,500 degrees Celsius, 
but it would not feel warm because of the low air 
pressure in this layer 

 

• Mesosphere:  the layer in which most meteors burn 
up after entering Earth’s atmosphere and before 
reaching Earth’s surface. 

 

• Stratosphere:  contains the ozone layer; the layer 
where volcanic gases can affect the climate. 

 

• Troposphere:  the layer closest to Earth’s surface in 
which all weather occurs. 



Atmosphere 

 

Unpolluted air composition (%): 

  Dry Basis Wet Basis 

Nitrogen  78.0  75.6 

Oxygen  20.9  20.2 

Water  ---  3.1 

Argon  0.93  0.90 

Carbon Dioxide   0.04  0.03 

 

 



National Ambient Air Quality Standards (NAAQS) 

Source:  epa.gov 



Receptors 

 
Something which is adversely affected 

by polluted air. 

•  People and animals - health effects 

•  Crops and vegetation - growth & yield 

•  Materials (stone, metals, cloth, paint) 

•  Aquatic life - acidification 

 

 

 



Receptors 

 

Stone Statues 

1908                        1969 



Adverse Responses 

 
Human Effects 

Primarily effects: 

o Very young children (respiratory and    

circulatory systems are maturing) 

o The elderly (these systems function poorly) 

o Persons with pre-existing diseases (asthma, 

emphysema, and heart disease) 

 



Adverse Responses 

 
Human Effects 

Function of:  

o   Concentration 

o   Time of Exposure 

o   Individual’s Activity Pattern 

 



Adverse Responses 

 
Human Effects 

Primarily effects: 

o Respiratory system (principle route of entry) 

o Circulatory system 

o Olfactory system 

 





Source:  http://www.environment.ucla.edu/reportcard/article1700.html (Ritz & Wilhelm, UCLA)        DK BLUE:  major     LIGHT BLUE:  minor 

http://www.environment.ucla.edu/reportcard/article1700.html


Source:  http://www.environment.ucla.edu/reportcard/article1700.html (Ritz & Wilhelm, UCLA)        DK BLUE:  major     LIGHT BLUE:  minor 

http://www.environment.ucla.edu/reportcard/article1700.html


CARBON MONOXIDE (CO) 

 

Often affects people indoors with 

incomplete combustion in heating and 

cooking.  Smokers experience elevated 

levels.  Inhaled, enters the bloodstream, it 

binds to hemoglobin more strongly than O2, 

thus limiting transportation of O2 through 

the body. 

 



CARBON MONOXIDE (CO) 

 



CARBON MONOXIDE (CO) 

 

Source:  EPA's Report on the Environment 



PARTICULATE MATTER (PM) 

 

PM -  Any airborne finely divided solid or 

liquid material with an aerodynamic 

diameter < 100 m 

PM10  - Particulate matter with an 

aerodynamic diameter < 10 m 

PM2.5 - Particles with a diameter <2.5 m 

 



PARTICULATE MATTER (PM) 

 



 



PARTICULATE MATTER (PM) 

 

Effects are highly dependent of particle size 

& shape.  If inhalation is greater than the 

body’s natural scrubbing mechanisms, 

accumulation occurs over time, increases 

risk of acute respiratory disease. 

  Ex:  asbestosis; barbed fiber particles 

 



PARTICULATE MATTER (PM) 

 



PARTICULATE MATTER (PM) 

 

Source:  EPA's Report on the Environment 



PARTICULATE MATTER (PM) 

 

Source:  EPA's Report on the Environment 



SULFUR DIOXIDE (SO2) 

 

A primary product of combustion. 

  0.3 - 0.1 ppm:  taste and odor 

  > 1 ppm:  brochoconstriction 

  > 10 ppm:  eye, nose, throat irritation 



SULFUR DIOXIDE (SO2) 

 

Source:  EPA's Report on the Environment 



NITROGEN OXIDES (NOx) 

 

A primary product of combustion. 

Inhalation increases susceptibility to 

respiratory pathogens. 

Photochemically react to form ozone, along 

with VOCs. 

 



NITROGEN OXIDES (NOx) 

 

Source:  EPA's Report on the Environment 



VOLATILE ORGANIC COMPOUNDS (VOCs) 

 
Source:  EPA's Report on the Environment 



 



OZONE (O3) 

 

Normally a stratospheric presence 

•   Decrement in pulmonary function 

•   Coughing, chest discomfort 

•   Increased asthma attacks 



OZONE (O3) 

 

Source:  EPA's Report on the Environment 



PHOTOCHEMICAL SMOG 

 

New York City, 1988 

The chemical reaction of sunlight, nitrogen oxides and volatile organic 

compounds in the atmosphere, which leaves airborne particles and 

ground-level ozone.  Noxious mixture of: 
 

o Aldehydes 

o Nitrogen oxides, such as nitrogen dioxide 

o Peroxyacyl nitrates 

o Tropospheric ozone 

o Volatile organic compounds 



ODOR 

 

Perceived via the olfactory system   

•   Difficult to quantify 

•   Nausea, vomiting, headaches 

•   Upset sleep, depression, annoyance 

•   Destruction of general well-being 

 



LEAD (Pb) 

 

Airborne sources examples are leaded 

gasoline, incineration of solid wastes and 

discarded oil, and certain manufacturing 

processes. 

Can degrade renal function, impair 

hemoglobin synthesis, and alter the nervous 

system.  Lowers IQ in children. 



LEAD (Pb) 

 



LEAD (Pb) 

 

Source:  EPA's Report on the Environment 



HAZARDOUS AIR POLLUTANTS 

 

Those pollutants that are known or 

suspected to cause cancer or other serious 

health effects, such as reproductive effects 

or birth defects, or adverse environmental 

effects.  



HAZARDOUS AIR POLLUTANTS 

 

Source:  EPA's Report on the Environment 



 

Human Effects of Dioxin 
Dioxin is the name given to a group of persistent, very 
toxic chemicals. The most toxic form of dioxin is 
2,3,7,8-tetrachlorodibenzo-p-dioxin or TCDD. TCDD is 
more commonly recognized as the toxic contaminant 
found in Agent Orange and at Love Canal, New York 
and Times Beach, Missouri.  

 

Dioxin is not deliberately manufactured. Rather, it is 
the unintended by-product of industrial processes 
that use or burn chlorine.  

 

HAZARDOUS AIR POLLUTANTS 



 

Human Effects of Dioxin 
Dioxin also causes a wide range of non-cancer 

effects including reproductive, developmental, 

immunological, and endocrine effects in both 

animals and humans. 

 

HAZARDOUS AIR POLLUTANTS 



 

U.S. AIR QUALITY TRENDS 

Source:  EPA.gov 



Dallas Baker, P.E., BCEE 

A&WMA President 

president@awma.org 

Thank you for your attention. 






