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MDEQ Official Challenges EPA Administrator Gina McCarthy to Game of Thumb War
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EFFECTS OF PM

THE HEALTH
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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: “Coalis dead in the United States”

Lents: LA in 1980, 180 days of O, violations; 0 in “13.

China is forming a single air control “agency”

Steadman: Key to CA — forming a regional collaboration









= i) )







'm‘v-,-] y¥)35°77 J -
g,
TELr LSS J¥s7 '/,z,'

Y I

- < -4

Iy~ S o =




G




CUCAC

China US Clean Air Conferance

Air Pollution and the Effects on
Human Health
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MISSISSIPPI CHAPTER
SOUTHERN SECTION

Mission

Core Purpose

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

e High ethical standards and integrity
e Life-long learning and development

Core Values

* Benefit society and the environment
e Inclusiveness and respect for multiple points of view




1920 to 1950:

« Air pollution episodes more frequent

Smog alerts

Air pollution research began

Natural gas pipeline infrastructure laid

Diesel locomotive replaced steam locomotive A
(coal-firing). ==



History

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).

e In 1963, U.S. Clean Air Act




Donora, PA, 1940s

History R

L i

-

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 L.ondon, 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. ==



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.

Exosphere

Thermosphere

Mesosphere

Stratosphere

Troposphere

10 000 km




Atmosphere

Unpolluted air composition (%6):

Dry Basis Wet Basis
Nitrogen 78.0 75.6
Oxygen 20.9 20.2
\ Vosee™ Water 3.1
R 5> Argon 0.93 0.90
Carbon dioxide . .
0.03% Carbon Dioxide 0.04 0.03



National Ambient Air Quality Standards (NAAQS)

Pollutant

Primary/

Averaging

[final rule cite] Secondary Time Level FID
Carbon Monoxide fma 8-hour S ppm Mot to be exceeded more than once
[76 FR 54294, Aug 31, 2011] [P"™Ma7Y l-hour |35 ppm per year
. Rolling 3
Lead primary and 3 (1)
[73 FR 66964, Nov 12, 2008] |secondary |Menth 0.15 ug/m™ ~=* [Not to be exceeded
average
Nitrogen Dioxide primary 1-hour 100 ppb 98th percentile, averaged over 3 years
[75 FR 6474, Feb 9, 2010] i d .
primary an (23
[61 FR 52852, Oct 8, 1996]  |gecondary |AMNua 53 ppb = Annual Mean
Ozone e TieTh ~ |Annual fourth-highest daily maximum
D‘S—FF{ 16436, Mar 27, 2008] |secondary 8-hour 0.075 ppm 2! | 8-hr concentration, averaged over 3
YEears
primary Annual 12 pg/m? annual mean, averaged over 3 years

PME - secondary Annual 15 ug;mS annual mean, averaged over 3 years
Particle Pollution ' orimary and
Dec 14, 2012 secondary 24-hour 35 pg/m?> Q8th percentile, averaged over 3 years

PM primary and i 3 Mot to be exceeded more than once

10 secondary 24-hour 150 ug/m per year on average over 3 years
o Qoth percentile of 1-hour daily

sulfur Dioxide primary 1-hour 75 ppb L& maximum concentrations, averaged
[75 FR 35520, Jun 22, 2010] over 3 years
[38 FR 25678, Sept 14, 1973] I R TE Mot to be exceeded more than once

per year

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




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




Health effects of pollution

Air pollution
Water pollution

Y

-
-

" Soil
contamination




AGE OF EMBRYO (IN WEEKS)-

4

1 2

dividing zygote,
implantation and
gastrulation

eye

| L
| :

eye

o M
R

external genitalia

27 777.4'. —~
lower limbs

MAJOR MORPHOLOGICAL

LIGHT BLUE: minor

DK BLUE: major

Source: http://www.environment.ucla.edu/reportcard/article1700.html (Ritz & Wilhelm, UCLA)



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

Stage:
Age:

Newborn
0-2 mos

Infant/Toddler
2 mos-2 yrs

Lung
development:

Air pollution
risks:

Alveolar development
I
High respiratory rate

Respiratory death

Respiratory
symptoms
and illnesses*

Increasing lung volume

Chronic cough and bronchitis
| Redutl:ed lung function
| Wheezing anld asthma attacks

Respiratory-relateclj school absences

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 O,,
thus limiting transportation of O, through

the body.
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CARBON MONOXIDE (CO)

Symptoms of
Carbon monoxide poisoning

* Dizziness

e Headache

¢ Disorientation

* Impairment of
the cerebral function

* Coma

. e Visual

disturbances

, * Disease of the :
CARBON MONOXIDE ALARM heart and respiratory

* Muscle weakness
* Muscle cramps
e Seizures

* Nausea

* Aggravation of
preexisting
diseases




Annual second highest 8-hour concentration (ppm)

CARBON MONOXIDE (CO)

Exhibit 1. Ambient 8—hour CO concentrations in the U.S., 1980-2013

15

12.5
10
Current NAAQS = 9 ppm
7.5
5 -
10%-90% range
Median
2.5 — Average
0
1580 1985 19590 1995 2000 2005 2010 2015
Source: EPA's Report on the Environment Year

The current CO NAAQS was established in 1971 and has not been revised since (U.5. EPA, 2014b).




PARTICULATE MATTER (PM)

PM - Any airborne finely divided solid or
liguid material with an aerodynamic

diameter < 100 pm

PM10 - Particulate matter with an
aerodynamic diameter < 10 um

PM?2.5 - Particles with a diameter <2.5 um

I
li“]l’



PARTICULATE MATTER (PM)

Human hair
50-70 microns in diameter

€ PM25
Combustion particles,

organic compounds,

metals, etc.
<2.5 microns in diameter

& PM10
Dust, pollen, mould, etc.

<10 microns in diameter

Fine beach sand
90 microns in diameter

Source: US EPA

T
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VISIBLE WITH AN ELECTRON

VISIBLE WITH
THE NAKED VISIBLE WITH A MICROSCOPE MICROSCOPE
EYE
PARTICLE SIZE IN 1.0 | 0.5 0.01
100 MICRONS 10
BACTERIA
VIRUSES

PLANT SPORES
TOBACCO SMOKE
COOKING SMOKE/GREASE

FERTILIZER

COAL DUST




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.

EXx: asbestosis; barbed fiber particles




PARTICULATE MATTER (PM)

Where airborne
particulate go.

Particle Size

5.5 - 9.2 microns

Effect

Lodges in nose and throat

5 microns

Main breathing passages

Small breathing passages

Q microns

Bronchi

33-5.
.0 - 3.3 microns
0-2.
J3-1.0

microns

Air sacs




PARTICULATE MATTER (PM)

Exhibit 1. Ambient 24-hour PM,, concentrations in the U.S., 1988-2013

200
=
=
R Current NAAQS = 150 pg/m?
= - . . S O S S S S S S O S S . S . . .
=
=
u
=
8
Lt
= 100
o
=
1
<t
0wl
t 10%-90% range
= ciD -
.f_f’ Median
g — Average
o
L
1
LM
Q
1288 19%0 1992 15994 19%& 19%E 2000 2002 2004 2006 2008 20710 20712 2014
Source: EPA's Report on the Environment Year

The current 24-hour PM; 5 NAAQS was established in 1987 and has not been revised since (U.5. EPA,
2014b).




Seasonally weighted annual average

PARTICULATE MATTER (PM)

Exhibit 4. Ambient annual PM, ; concentrations in the U.S., 1999-2013

5
v
[ M
mm
e E
: g Current Primary NAAQS = 12 pg/m?
En
=g g
= I
a8 =
M=
=
[
2
o U
=1
c W 5
;5 10%-90% range
¥ Median
— Average
L
19959-2001 2003-2005 2007-2005 2011-2013
Averaging period

Source: EPA's Report on the Environment N



SULFUR DIOXIDE (SO,)

A primary product of combustion.

0.3-0.1 ppm: taste and odor

> 1 ppm: brochoconstriction

> 10 ppm: eye, nose, throat irritation




99" percentile of daily
maximum |-hour concentrations,
averaged over 3 consecutive years (pph)
=
]

SULFUR DIOXIDE (SO,)

Exhibit 5. Ambient 1-hour SO, concentrations in the U.S., 1998-2013

[
[}
(=]

150

Current NAAQS = 75 ppb

L
=

10%-90% range
Median

— Average

[}

19598-2000 2000-2002 2002-2004 2004-2006 2006-2008 20053-2010 2010-2012

Source: EPA's Report on the Environment Averaging period

The current 1-hour 50; NAAQS was established in 2010 and 1s shown to provide context for the
magnitude of pollutant concentrations. No 1-hour 505 NAAQS existed prior to 2010 (US. EPA,

201 4b).




NITROGEN OXIDES (NOx)

A primary product of combustion.
Inhalation increases susceptibility to

respiratory pathogens.
Photochemically react to form ozone, along

with VOC:s.




NITROGEN OXIDES (NOx)

Exhibit 1. Ambient annual NO, concentrations in the U.S., 1980-2013

&l
Current NAAQS = 53 ppb

& 50
=
=
=
= 40
m
=
T
=
o 320
Ll
1]
o
o
S 20 _
= 10%-90% range
-v::
= Median
< 10 — Average

Q

1580 1985 1590 1995 2000 2005 2010 2015

Year

Source: EPA's Report on the Environment
The current annual average NO, NAAQS was established in 1971 and has not been revised since
(U5, EPA, 2014b).




VOLATILE ORGANIC COMPOUNDS (VOCs)

Source: EPA's Report on the Environment

Exhibit 1. Anthropogenic VOC emissions in the U.S. by source category,

1990-2011

25

20

]5 l“l

AR LLLT

Emissions (million tons)

Fuel combustion

B Other industrial processes

HE HEEEEREEEm oo
0

B Nonroad vehicles and engines

1950 1993 1996 19959 2002 2005 2008 2011

Year




ey, Ground Level

Sunlight Ozone Formation

R

Nitrogen Oxides

Volatile

x Organi

Compounds

f

Pollutants “bake’ together 1n
«direct sunlight forming ozone,

) ¢ ’ '
I," ¢ o { ' ‘
byt d ! 14 ’ . '. : ‘" '|‘ .. :




OZONE (0,)

Normally a stratospheric presence
« Decrement in pulmonary function

« Coughing, chest discomfort

 Increased asthma attacks




Average of fourth highest daily maximum 8-hour

OZONE (0,)

Exhibit 1. Ambient 8-—hour ozone concentrations in the U.S., 1978-2013

E
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a 0.15
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=
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= 0.125
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=]

Y 0.1

[+ ]

=

]

W 0.075

=

o

bt

[ F}

u

£ 0.05

o

q_ -
in 10%-90% range
o 0.025 .
-E Median
-

= — Average
il

= 0

5]

i 15978-1%8B0 1933-1985% 198B-1990 1993-15995 19%E8-2000 2003-2005 2008-2010

Averaging period
Source: EPA's Report on the Environment

The current ozone NAAQS was established in 2008 and is shown to provide context for the
magnitude of pollutant concentrations. It is more stringent than all previous ozone NAAQS (e.g., the
concentration levels for the previous ozone NAAQS are higher) (U5, EPA, 2014b).




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:

Aldehydes

Nitrogen oxides, such as nitrogen dioxide
Peroxyacyl nitrates

Tropospheric ozone

\olatile organic compounds

O O O O O




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 poisoning

Lead buildup in the body causes
serious health problems

m " Additional complications
; | for children:
- Headaches Lead is more harmful to children

- Irritability as it can affect developing

- Reduced sensations|| €rves and brains
- Agressive behavior || B Loss of developmental skills

& Difficulty sleeping )| & Behavior, attention problems
B Hearing loss
B Kidney damage

3
- Abdominal pain

. - Poor appetite
\ - Constipation B Reduced IQ
, - Anemia B> Slowed body growth
Sounoe MedlmePtusMayo Climc 240809 AP




LEAD (Pb)

Exhibit 1. Ambient 3—-month lead concentrations in the US., 1980-2013

[T

a
£
i
T
=
rdl_._*:*
S E
= '_-. 2
£
| =
M o
E &
EE
X9
Eo
[
- 10%-90% range
=
= Median
0
1580 1985 15590 1955 2000 2005 2010 2015
Source: EPA's Report on the Environment Year

The current lead NAAQS was established in 2008 and is shown to provide context for the magnitude
of pollutant concentrations. It i1s more stringent than all previous lead NAAQS (e.g., the
concentration levels for the previous lead NAAQS are higher) (U5, EPA, 201 4b).




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

Percent Change in Average Exhibit
Pollutant ::EE _l:um:;:luf Concentrations over Trend Depicting
n rene ortes Record Trend
Formaldehyde 2003-2013 69 17% decrease 2
Benzene 2003-2013 137 45% decrease 3
Acetaldehyde 2003-2013 b7 2 B% decrease 4
Carbon tetrachloride 2003-2013 111 3% increase 5
1,3-Butadiene 2003-2013 109 53% decrease 6
Hexavalent chromium
. 2005-2012 14 45% decrease i
{in TSP}
Arsenic (in PMia) 2005-2013 23 39% decrease 8
Tetrachloroethylene 2003-2013 117 3% decrease ]

Source: EPA's Report on the Environment



HAZARDOUS AIR POLLUTANTS

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.

Cl

JOC

Cl

l-.H]J/
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-60%

-80%

U.S. AIR QUALITY TRENDS

145%

o fﬁ Vehicle Miles Traveled

80 90 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13

Source: EPA.gov

“ ’ Aggregate Emissions
- o : (Six Common Pollutants)




CUCAC

China US Clean Air Conferance

Thank you for your attention.

é Dallas Baker, P.E., BCEE
== A&WMA President
president@awma.org
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Dallas Baker,

Air Director and Chief of Air Division,

Asbon sy

of Enviranmants
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