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Ozone

e QOzone is an air pollutant of
concern, regulated under the
Clean Air Act

e High ozone at ground level
IS unhealthy, especially
affecting those with asthma
and other upper respiratory
IlInesses

o At-risk groups include
children, the elderly, and
those who work or exercise
outdoors

Seriousness of effect

Doctor visits,
school absences

Respiratory symptoms,
medication use, asthma attacks

Lung function decrements, inflammation and
permeability, susceptibility to infection, cardiac effects

Number of people affected


Presenter
Presentation Notes
Who Can Suffer the Effects?

Increased exposure for children playing outside for long periods during the summer 

People with lung diseases like bronchitis, pneumonia, emphysema, asthma, and colds

Active adults during exercise or strenuous work

Not death from Ozone, premature death from other symptoms and reduced lifespan


How Does Ozone Affect the Environment?

« Ground-level ozone damages vegetation and
ecosystems

e Crop damage in the United States alone Is
estimated at $500 million

» Also damages foliage
of trees and other plants
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Ground-level ozone damages vegetation and ecosystems
Reduced agricultural crop and commercial forest yields
Reduced growth and survivability of tree seedlings
Increased susceptibility to diseases, pests and other stresses such as harsh weather
In the United States alone, ground-level ozone is responsible for an estimated $500 million in reduced crop production each year
Ground-level ozone also damages the foliage of trees and other plants, affecting the landscape of cities, national parks and forests, and recreation areas. 


Ambient ozone injury to sensitive and tolerant snap beans 
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Ozone Is a secondary pollutant *
* Not emitted directly |
* Photochemical reaction mostly involving UV light
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Odorless
Largely colorless
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Complex Photochemistry near the ground

* Not a simple path to forming ozone

 NOX In the atmosphere
— Older, aged NOx emissions drive ozone formation
— Fresh NOx attacks existing ozone

— Reduces ozone downwind of high traffic areas and
smokestacks

— Increases ozone as NOx plume ages and mixes away from
source

 NOx and ozone peak at different times of day
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Fueling after dark and other strategies

Ozone ramps up with sunrise and UV light


Hourly Ozone Concentrations at Urban,
Exurban and Remote Sites, June 5, 2014
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Pinnacle Peak some fresh NOx emissions, but that this is a destination so emissions don’t continue

Humboldt high elevation – ozone increase with elevation – other remote site like Blue Point and Rio Verde  


.

Weather and geography are the most important influences

o Atmospheric stability

— Phoenix area has lowest average wind speeds of
major metro areas in U.S.

— Temperature inversions occur in summer too
« Topography
— Broad alluvial basin, surrounded by small
mountain ranges
— Surface heating and cooling direct air movement
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Ozone alert days and exceedances almost always coincide with high pressure periods, leading to sunny or partly cloudy conditions, temperature inversions trapping pollution closer to the ground and warmer daytime temperatures


General Late nght/EarIy Mornmg Wlnd Patterns
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June 6, 2014 Phoenix metro area Ozone and PM pollution from MCAQD & ADEQ monitors
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Add transport slides at this point for 301




B
Ozone Precursor Pollutants and Thelr Sources

 In the metro Phoenix area, sources of these pollutants
Include automobiles, gas-powered motors, and many
smaller sources:
— (5as stations
— Consumer products
— Solvents used in paint shops and finishing operations
— wherever natural gas, gasoline, diesel fuel, kerosene, and oll
are combusted
» Precursor behavior and characteristics
— Timing of activity
— Practices
— Behavior
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Hygiene products – hairspray, deodorant, anything containing alcohol, cleaning fluids, polishes, hobbies and adhesives 

Small Industrial and Commercial (Area sources in the EI)
                Commercial Cooking and bakeries
                Secondary metal production
                Rubber and plastic product mfg
                Elect. Equip. mfg
Industrial & Commercial Solvent use
                Degreasing
                Auto refinishing
                Furniture finishing
                Dry cleaning
                Graphic arts
                Traffic marking and signage
Consumer Products
                Personal care
                Automotive aftermarket products
                Non architectural paints
                Adhesives and sealants
                Household pest control products
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Grass and trees

MAG Biogenics EI improvement project  
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Hygiene products – hairspray, deodorant, anything containing alcohol, cleaning fluids, polishes, hobbies and adhesives 

Small Industrial and Commercial (Area sources in the EI)
                Commercial Cooking and bakeries
                Secondary metal production
                Rubber and plastic product mfg
                Elect. Equip. mfg
Industrial & Commercial Solvent use
                Degreasing
                Auto refinishing
                Furniture finishing
                Dry cleaning
                Graphic arts
                Traffic marking and signage
Consumer Products
                Personal care
                Automotive aftermarket products
                Non architectural paints
                Adhesives and sealants
                Household pest control products



Evolution of EPA National Ozone Standard 1971-2008

Year FITITEN) Indicator Ave_raglng B Form
Secondary Time  (ppm)
Total photo-
1971 Same chemical  1-hour  0.08 Not to be exceeded more than one
: hour per year
oxidants
Effectively, no more than 3
1979  Same Ozone 1-hour 0.12  exceedance days over a 3-year
period
Annual fourth-highest daily max
1997  Same Ozone 8-hour  0.08 8-hr concentration, averaged over

3 years

Annual fourth-highest daily max
2008  Same Ozone 8-hour 0.075 8-hr concentration, averaged over
3 years
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At any single monitor

In non-compliance from the beginning 

Before 1977 no nonattainment areas


Future EPA National Ozone Standard

e Court-ordered deadlines

— EPA (re)considering revised Ozone health standard

In a range of 60 to 70 ppb

— EPA also considering a secondary Ozone standard
for ecosystem protection

e Growing season / daylight hours-weighted cumulative

metric
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Will be happy to explain W126 averaging off-line, but only after 2 cocktails


Compliance with EPA National Ozone Standard

e Measured at ground station sites, highest 8-
hour average each day

— 4t highest values each year are averaged over 3-
year periods to determine compliance (e.g., 2009-
11, 2010-12, 2011-13)

— Statistic i1s called a “Design Value” for that site for
that time period

— 3-year average of the 4™ highest measured values is
used to prevent flip-flopping in and out of
attainment
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Schedule for standard


8-hour Average Ambient Ozone Compliance Based on 2008
Federal Standard, Phoenix Nonattainment Area, 2005 — 2014*
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Red is design value violating  standard, the variation in the red bars in how close we come to flip-flopping

Progress in 2009-11, but can’t get below standard.

Maximum design value site is line (North Phoenix)

All forecasts point to the possibility of no additional ozone exceedances (at least thru Aug.), so I think we’re OK saying this much.  See the footnote on the chart
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Nonattainment persists this year, even though we aren’t through the ozone season yet.  As of August 23, the design value for the Phoenix nonattainment area is 0.080ppm



Summary

e Ozone Is most the complicated air pollution
problem in metro Phoenix

— Chemistry

— Meteorology

— Sources

— Persistent, long-term challenge

— Standard becoming more stringent

e Public health problem
— Also affects ecosystems and plant health
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