Current and emerging air quality
management challenges:
Observations and Accountability
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The Air Quality Management Process

-- National Ambient Air
Quality Standards (NAAQS)

-- Regional Haze

-- Monitoring
DETERMINE NECESSARY

REDUCTIONS

-- Inventories

-- Data Analysis & Modeling

Scientific Research DESIGN CONTROL
STRATEGIES

-- National, Regional Rules
-e.g. Mobile, NSPS
-NOx SIP call, CAIR

-- Develop State, Local, Tribal
Plans

EVALUATE
RESULTS
-- Assess Progress

-- Evaluate Effectiveness

& Efficiency IMPLEMENT

-- State Implementation Plans (SIPs)
-- Permits

-- Compliance & Enforcement
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Modeling Platform

Emissions Inventory

A 4

Legend

In Place

. F

Ambient Data

Requires development

Air Quality Modeling

Criteria Pollutants

Exposure/Risk Analysis

|
4

Benefits Assessment
~ 1 b

\ 4

™A

Air Toxics

Ecosystems

Exposure/Risk Analysis |




So many feedbacks with increasing impact over time
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Areas Projected to Exceed the PM, - and 8-Hour Ozone
Standards in 2015 with CAIR/CAMR/CAVR and Some
Current Rules* Absent Additional Local Controls

Legend Area Count
- Both PM and Ozone Nonattainment 3
E PM Only Nonattainment 14
E Ozone Only Nonattainment 7

|| Nonattainment areas projected to attain 105

*Current rules include Title IV of CAA, NO, SIP Call, and some existing State rules.

**Areas forecast to remain in nonattainment may need to adopt
additional local or regional controls to attain the standards by
dates set pursuant to the Clean Air Act. These additional local or
regional measures are not forecast here, and therefore this figure
overstates the extent of expected nonattainment.






High Risk Counties often Coincide with Locations where
Criteria Pollutant Issues are Significant -

Impetus for multi-pollutant strategies
1999 NATA - National Scale Assessment

2010 remaining issues

Q Ozone

PM
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Median Risk Level \
. <1 in a Million "
B .- 25in amilion . Both PM & Ozone
[T 25 - 50in a Million e

|| 50-75in a Million

1] 75 - 100 n a Milion Some areas of predicted high air toxic risk are
B >100in 2 wilon expected to have O3 and PM problems in the
future (2010)




US (All 50 States) Emissions of HAPs by Source

U.S. Contributions of Source Categories to Total Emissions for all HAPs

Emissions [in millions tons/yr]
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* After 2010, stationary source
emissions are based only on
economic growth. They do not
account for reductions from ongoing

toxics programs such as the urban air
toxics program, residual risk
standards and area source program,
which are expected to further reduce
toxics. In addition, mobile source
reductions are based on programs
currently in place. Programs
currently under development will
result in even further reductions.

Key Findings

« CAA has been very effective
- in reducing overall tonnage of
air toxics

« In absence of CAA, total

R 0.49
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Mercury, current and future AQ challenge
requiring multiple — scale approach

Mercury Deposition from US Power Plants: 2020 with CAIR &
CAMR
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Evolutional change in National Air Pollution Management

L Biogenics 8-hrozone  New PM Climate-A
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Source emissions
Direct NO, SO2, VOC,

CO, metals,

Ambient precursors and intermediates
NO, NQOy, CO, VOC, SO2, metals,
radicals, peroxides

Ambient target species )

O3, PM, HAPs

Secondary and deposition loads
Visibility, acidification,
eutrophication, metals

Exposures
< Inhalation, digestion

Health effects Ecosystem + effects
Asthma Defoliation, Visibility
cardio-pulmonary |, | biodiversity, _
Cancer, death Metals concentration

Perceived (measured?)
Life quality

Increasing influence in
confounding factors and
perceived value to public policy

Increasing confidence
In characterization

Q Feedback/correction
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Figure 3-2. Changes in emissions, population, and GDP since 1980.
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Percent change relative to NAAQS

25
0
Tr—
— = Ozone 8-hr
N ~— PM_
75 N - - == PM. . daily
—&— PM,,
- =~ PM,, daily
B e e . -, A = = NO, H:;rr:hmgq in Alr
o ik, B G R :_ gg 1980-2005 1990-2005
e T -~ 2 NOZ .37 26
i | R — Lead 03 (1-hn) -28 12
o
S (&-hr) -20 -8
T ———— 502 63 -48
M0 — 25
100 PMzZ5 - 7
co 71 60
1980 1985 1980 1995 2000 2005 Po -9 -38

Figure 3-1. Changes in annual average concentrations of the criteria pollutants since 1980
relative to the NAAQS.



Trends in related air quality issues
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Concentration (pug/m?)

Fine particle concentrations decline....
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Decline in “Seasonal Average”
8-Hour Daily Maximum Ozone
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The major EGU NOx emissions reductions occurs after 2002 (mostly NOx SIP Call)
Average rate of decline in ozone between 1997 and 2002 is 1.1%l/year.
Average rate of decline in ozone between 2002 and 2004 is 3.1%l/year.




Annual Changes in Satellite NO, Columns and Emissions
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Figure 4-3. Concentrations of lead monifored in St. Louis near the Doe Run lead smelter during
a period of major lead reduction.



Accountability: If only it was as easy as Lead.....
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National Core (NCore) Multi-
pollutant Sites

Working Draft of

NCore Multi-Pollutant Network NCore Multi-pollutant Sites
— Network plans due July 1, 2009 "

— Full network operational by January 1, 2011
« ~75 Sites Nationally ' i
» ~55 Urban Sites at Neighborhood to Urban Scale . : .
« ~20 Rural Sites at Regional Scale . i
e 1-3 sites per State et
+ 50 States, plus, DC, VI, and PR v o ¥ W O W

e States with 2-3 sites — CA, FL, IL, MI, NY, NC, Ot . 5 : :
PA, TX. a . ’ i o .

» Additional rural sites negotiated with States, NPS,

Tribes, CASTNET . i
Pollutants L g
— Particles . b

* PM, filter-based and continuous, speciated PM, ' et N i L
PM10-2.5 FRM/FEM at 1:3 or continuous PM;o. 5 " 5 STATUS
FEM ¢ squed
— Gases : T
* Og; high-sensitivity - CO, SO,, NO/NO,
— Waivers for NOy in urban areas until NO2 method

improves so that NOy and NOy differences are
meaningful

— Meteorology
e Amb. Temp, WS, WD, RH



PM, : FRM/FEM and Ozone Monitoring Sites
Explains why el

PM2.5 FRM/FEM Sites -\‘\@_)",‘; m’

ﬂ> Ozone Sites
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Coordinating Earth Observing Systems

Vantage Points Capabilities
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State

Hawaii
Minnesota
Utah
Connecticut
Massachusetts
New Hampshire
lowa

North Dakota
Rhode Island
California
Vermont
Colorado
Washington
Wisconsin
Idaho
Nebraska
Oregon
South Dakota
New York
Maine
Florida
Arizona

New Jersey
Kansas
Montana
Alaska

New Mexico
Virginia
Delaware
Texas
Pennsylvania
Wyoming
Illinois
Michigan
Maryland
Ohio

Indiana
Missouri
Nevada
North Carolina
Georgia
Kentucky
Arkansas
Oklahoma
Tennessee
West Virginia
South Carolina
Alabama
Louisiana
Mississippi
District of Columbia

Life Expectancy

80.0
78.8
78.7
78.7
78.4
78.3
78.3
78.3
78.3
78.2
78.2
78.2
78.2
77.9
77.9
77.8
77.8
7.7
7.7
77.6
77.5
77.5
77.5
77.3
77.2
77.1
77.0
76.8
76.8
76.7
76.7
76.7
76.4
76.3
76.3
76.2
76.1
75.9
75.8
75.8
75.3
75.2
75.2
75.2
75.1
75.1
74.8
74.4
74.2
73.6
72.0

Why we need to support
air quality-public health partnerships

Life expectancy by States,

To illustrate the conundrum of
confounding factors...

Data: Harvard University Initiative for Global Health and the Harvard School of Public Health
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