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Overview

o Air Quality Standards

o Process for setting National Ambient
Air Quality Standards (NAAQS)

o Ground level ozone formation

o Health effects of ozone



National Ambient Air Quality Standards
(NAAQS)

For the purpose of establishing national
ambient air quality standards (NAAQS),
EPA Is required to publish a list of air
pollutants that:

Cause or contribute to air pollution
which endanger public health or
welfare

Come from numerous or diverse
sources
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EPA calls these pollutants "criteria" air pollutants because it regulates them by developing human health-based and/or environmentally-based criteria (science based guidelines) for setting permissible levels. 


Criteria Pollutants

Six criteria pollutants:

o Particulate matter (aka particle
pollution)

o Carbon monoxide

o Nitrogen dioxide

o Sulfur dioxide

o Lead

o Ozone (ground-level)



Primary vs. Secondary Standard

EPA is required to publish a national primary ambient air
quality standard and a national secondary ambient air
quality standard for each criteria air pollutant.

o Primary ambient air quality standard to protect the
public health (allowing an adequate margin of safety);

o Secondary ambient air quality standard to protect
public welfare (environment)

o Standards are reviewed approximately every 5 years.
Options:
Leave the standard as is
Revoke the standard
Make it more stringent
Make it less stringent
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•Different considerations apply to setting NAAQS than to achieving them

-Setting NAAQS: scientific information on health and/or environmental effects (not cost)

-Achieving or Implementing the NAAQS: account for cost, technical feasibility, time needed to attain




Review Process for NAAQS
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Ongoing NAAQS Review Schedule

POLLUTANT
MILESTONE
N
Lead NO,, Primary | SO, Primary Ozone ©2/50, co PM
Secondary
New
schedule Nov 16 Jan 19, Feb 12
Proposal being Jun 26, 2009 2009 2010 2010 Oct 28, 2010 Jan 2011
developed
. Oct 15 Aug 31, Oct 19 May 13, Oct 2011
Final 2008 Jan 25, 2010 | Jun 2, 2010 2010 2010 2011
Note: Underlined dates indicate court-ordered or settlement agreement deadlines.
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Clean Air Act says that standards should be reviewed every 5 years. Standards get legally challenged nearly every time. 

Lead standard was recently revised (final October 2008), states have made recommendations to EPA (October 2009), next year areas will be designated. 

NO2 primary standard—just finalized (hadn’t been reviewed since 1971), setting a new 1-hour NO2 standard at the level of 100 parts per billion (ppb). EPA also is retaining the current annual average NO2 standard of 53 ppb. 

SO2 primary November 2009, EPA proposed to strengthen the primary National Ambient Air Quality Standards (NAAQS) for sulfur dioxide to improve public health protection. In June 2010, EPA issued a final decision to replace the existing annual and 24-hour primary SO2 standards with a new 1-hour standard set at a level of 75 ppb.

Ozone

For this review of the secondary standards for NO2 and SO2, EPA has decided to examine (NOx) and (SOx) together.  EPA recognizes that NOx, SOx are inextricably linked from both an atmospheric chemistry and environmental effects perspectives. 

CO—proposal next year 

PM: Last October, EPA made designations of areas as attainment and nonattainment for the 24-hour PM2.5 National Air Quality Standards. In the middle of a new review cycle. 


Ozone:
Good up high, bad nearby

o Ozone is a gas that occurs
both in the Earth's upper
atmosphere and at ground
level.

o Can be "good" or "bad"
depending on its location.

o The “ozone layer” in the
stratosphere protects us
from solar radiation.

o At ground level, ozone is a
pollutant that is a major
ingredient of smog.




Ozone Formation

The recipe:

1.  NOx emissions from
cars, trucks, power
plants and factories

2 VOC emissionS, from Mk + %0C + Hest & Sunlight = Ozone
iIndustrial processes,
gasoline vapors, dry
cleaning, many
consumer products

3. Cook in sunlight =

Ozone season:

OZONE April — October
FORMATION
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Note that both of these charts are national figures. 


Human Lung

o Air conducting
Trachea
Bronchi
Bronchioles

o Gas exchange

Respiratory
bronchioles

Alveoli




Ozone Irritates Airways

O Symptoms
Cough
Sore or scratchy throat
Pain with deep breath
Fatigue

o Rapid onset

o People with and without asthma can experience
shortness of breath and asthma-like symptoms

Effects greater in people with asthma
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Ozone is a powerful oxidizing agent that irritates the airways, producing 

Symptoms

- Cough

- Sore or scratchy throat

- Pain when taking a deep breath – this may feel like a stitch in your side that doesn’t go away when you warm up – prevents you from taking a full deep breath

- Fatigue – inability to carry on with normal energy levels

Symptoms come on quickly and are temporary, usually going away within a few hours

Even though some of the symptoms are like the symptoms of asthma, such as shortness of breath, they can occur in people who do not have asthma; although the symptoms are typically worse in people with asthma. 




Ozone Reduces Lung Function

FEV,, % CHANGE

BASELINE 2HR 4HR


Presenter
Presentation Notes
Another effect that comes on quickly is the reduction in lung function – this occurs when the smooth muscles that surround the airways contract

By lung function, we usually refer to the amount of air that can be exhaled after a full deep breath (FVC), and the speed at which the air can be exhaled (FEV1); ozone can reduce both of these measures of lung function

Controlled human exposure study of healthy people: Vertical axis the percent reduction in FEV1 and horizontal axis duration of exposure; there were more subjects in this study, for simplicity we showed the results of the subjects with the smallest, largest and intermediate responses

The first thing you notice magnitude of the reduction in lung function (about 50% in the worst case)

- Medium reduction in lung function (>10-20% reduction FEV1) - perceptible wheeze or chest tightness

- Large reduction in lung function (>20% FEV1) – obvious wheeze, marked chest tightness and breathing distress, brochodilator required to resolve symptoms

- Incapacitating reduction in lung function (>>20% FEV1, or less than 50% of predicted lung function), severe breathing distress, possible emergency treatment required if persistent

The second thing you notice is that while one person had large lung function changes, another person had no change at all.   Typical of these studies – variability in responsiveness to ozone – if you bring these people back into the lab, they would have the same magnitude of response

One interesting thing is that we can’t predict who will be “unusually sensitive to ozone” – it is likely based on genetic factors
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Ozone can cause inflammation

This is a schematic of an upper airway – to learn about these processes we use bronchoalveolar lavage or BAL – what you see:

Ciliated epithelial cells, underlying tissue, blood vessel and red blood cells( RBC-red), white blood cells (WBC- blue), white wavy layer on top epithelial lining fluid (ELF)

Ozone is a very reactive gas that primarily reacts with proteins and lipids in the ELF forming reactive oxygen species (e.g., lipid peroxides).  Only in places where the epithelial lining fluid is thin does ozone damage the epithelium directly  There is some evidence that taking antioxidants may mitigate some of these effects.  Once the damage occurs white blood cells start to influx to the area and inflammation occurs

We compare this inflammation to the inflammation you get on your skin with a sunburn, like a sunburn you can get:

   -  Swelling, redness

   -  Effects don’t occur right away - can be later that day or the next day

-  Cells that line the airways die, are sloughed off and replaced by new ones

In people with asthma this inflammation can lead to increased airway reactivity, or a bronchoconstrictive response to substances, that would not have been trigger without preexposure to ozone; people with asthma have greater magnitude and longer duration of increased airway reactivity that people who do not have asthma. 

Concern that repeated episodes of damage and healing may result in permanent structural changes in the lung “airway” resulting in reduced lung growth in children, and reduce quality of life in everyone


Ozone and health

Children are at
Increased risk
from exposure to
ozone because
their lungs are
still developing
and they are
more likely to be
active outdoors.
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Breathing ozone can: 

  –  Reduce lung function, making it more difficult for people to breathe as deeply and vigorously as normal,

  –  Irritate the airways, causing coughing, sore or scratchy throat, pain when taking a deep breath and shortness of breath, 

  –  Inflame and damage the airways, 

  –  Increase frequency of asthma attacks,

  –  Increase susceptibility to respiratory infection, and

 –  Aggravate chronic lung diseases such as asthma, emphysema and bronchitis.

•These effects can lead to:

  –  Increased medication use among asthmatics,

  –  More frequent doctors visits,

  –  School absences,

  –  Increased emergency room visits and hospital admissions, and 

  –  Increased risk of premature death in people with heart and lung disease.

•Children are at increased risk from exposure to ozone because their lungs are still developing, they are more likely to have asthma, and they are more likely to be active outdoors.


Ozone Health Impacts:
Pyramid of Effects”

t-risk groups include:

People with lung disease
such as asthma or

chronic obstructive Death
pulmonary disease S 4
(COPD) ¥ Emergency .
| ' department visits, Severity
o Children ' hospital admissions of Effects

o Older adults Doctor visits,
school absences

o People who are more
likely to be exposed, Respiratory symptoms,
such as people who are medication use, asthma attacks
active outdoors,
including children and
outdoor workers Lung function decrements, inflammation and

permeability, susceptibility to infection, cardiac effects

Proportion of Population Affected
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Contact Information

Susan Lyon Stone

Office of Air Quality and Planning Standards
Research Triangle Park, NC

(919) 541-1146

stone.susan@epa.gov
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