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simply, Arithmetic injustice

* Greater than 95% of air pollutant mass
IS located above 100m,

yeT WE (air program community) focus 95 Yo of our
characterization on the bottom 10
meters

{compromises both predictive and current
characterization phenomena}




Sequence

» Background on Current/historical/future air
program priorities
— Recent rules
— New Ozone and PM NAAQS
— New drivers and challenges

 Multimedia

e Multi-pollutant
— Climate-AQ interactions

« Accountability
» Multiple scales
* Linking exposure (near road) assessments with
mainstream analytical tools




The Air Quality Management Process

ESTABLISH
GOALS

—— National Ambient Air

Quality Standards (NAAQS) DETERMINE NECESSARY

— Regional Haze REDUCTIONS — Inventories
—— Data Analysis & Modeling

—— Monitoring

DESIGN CONTROL
STRATEGIES

EVALUATE
RESULTS

Scientific Research

—— National, Regional Rules

—— Assess Progress
—e. g. Mobile, NSPS

—= Eva}uate -NOx SIP call, CAIR
Effectiveness & TMPLEMENT —— Develop State, Local,
Efficiency

. Tri
—— State Implementation Plans (%%ks) Plans

— Permits

—— Compliance & Enforcement



Fine Particle Reductions Work
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Which NAAQS are most important?

Areas Designated Nonattainment for Ozone and PM, . 2004 No. Counties with
Monitors>NAAQS

CO

0

Nonattainment areas for 8-hour
ozone only

Nonattainment areas for

fine part'iclesonly \ ' s | OZOHQ and PM are
I E&ua;€i2$eon;oir22120;ine particles - °
our highest
priority




National NO , and SO, Power Plant Emissions:
Historic and Projected with CAIR
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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

B 50th PM and Ozone Nonattainment 3
- o .
E PM Only Nonattainment 14 Ar.e_as forecast to remain in nonattalnme_nt may need to adopt
E _ additional local or regional controls to attain the standards by
Ozone Only Nonattainment 7 dates set pursuant to the Clean Air Act. These additional local or

| | Nonattainment areas projected to attain 105 regional measures are not forecast here, and therefore this figure
overstates the extent of expected nonattainment.

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



New PM NAAQS 2006

Annual NAAQS 15 ug/m3

24 hour 98t percentile NAAQS 35 pg/m3
— From 65 p g/m3

— Implications ....new definition for anomalous events

* Increased relevance of remote sensing information
PM10 remains

Requirements for PM;,_, = monitoring

— focus on urban coarse PM resuspended by heavy
traffic, industrial sources, and construction

» excludes rural dust uncontaminated by urban, industrial
sources (excludes agriculture, mining, wind blown dust




Counties Exceeding the Proposed PM2.5 NAAQS- 2015
Base Case Annual 15 ug/m3 and 24-Hour 35 ug/m3

New (proposed) standards increase relevancy
of satellite data and comprehensive observational systems

Legend Number of Counties
- Annual and 24-hour PM2.5 Nonattainment 25
|:| 24-hour Only PM2.5 Nonattainment 44
|:| Annual PM2.5 Only Nonattainment 7
Total Nonattainment 76
[ ] counties Projected to attain 115 CAIR/CAMRI/CAVR 2015 SMAT 15/35

*EPA models assume implementation of CAIR/CAMR/CAVR, mobile source and other federal rules and existing state
programs. Air quality is expected to be better than shown. This approach does not forecast actions states will take to
meet current PM standards. Also note that modeled air quality forecasts are subject to a number of uncertainties.



Ozone Standard under review

Current standard (not to exceed) of 0.08
ppm running 8 hour average

Recent health effects research suggesting
link between ozone exposure and mortality

Ozone assessment considering reduced
levels as low as 0.06 ppm

Raises importance of background ozone,
transport and climate-AQ interactions




Emerqging Findings Suggesting Link between Ozone and Mortality

A Meta-Analysis of Time-Series Studies of Ozone and Mortality With Comparison to the National
Morbidity, Mortality, and Air Pollution Study Miche lle L. Bell,* Francesca Dominici,T and Jonathan
M. Samett, Epidemiology * Volume 16, Number 4, July 2005

Ruidavets, J.-B.; Cournot, M.; Cassadou, S.; Giroux, M.; Meybeck, M.; Ferrires, J. (2005) Ozone air pollution is
associated with acute myocardial infarction. Circulation 111: 563-569.

Kim, S.-Y.; Lee, J.-T.; Hong, Y.-C.; Ahn, K.-J.; Kim, H. (2004) Determining the threshold effect of ozone on daily,
mortality: an analysis of ozone and mortality in Seoul, Korea, 1995-1999. Environ. Res. 94: 113-119.

Huang, Y.; Dominici, F.; Bell, M. L. (2005) Bayesian hierarchical distributed lag models for summer ozone
exposure and cardio-respiratory mortality. Environmetrics 16: 547-562.

Ito, K.; De Leon, S. F.; Lippmann, M. (2005) Associations between ozone and daily mortality, analysis and
metaanalysis. Epidemiology 16: 446-457.

Levy, J. I.; Chemerynski, S. M.; Sarnat, J. A. (2005) Ozone exposure and mortality, an empiric Bayes
metaregression analysis. Epidemiology 16: 458-468.

Liao, D.; Duan, Y.; Whitsel, E. A.; Zheng, Z.-J.; Heiss, G.; Chinchilli, V. M.; Lin, H.-M. (2004) Association of highe
levels of ambient criteria pollutants with impaired cardiac autonomic control: a population-based study. Am. J.
Epidemiol. 159: 768-777.

Rich, D. Q.; Schwartz, J.; Mittleman, M. A.; Link, M.; Luttmann-Gibson, H.; Catalano, P. J.; Speizer, F. E.;
Dockery, D. W. (2005) Association of short-term ambient air pollution concentrations and ventricular arrhythmias.
Am. J. Epidemiol. 161: 1123-1132.

Schwartz, J. (2005) How sensitive is the association between ozone and daily deaths to control for temperature?
Am. J. Respir. Crit. Care Med. 171: 627-631.
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Counties With Monitors Violating Alternative 8-hr Oz one Standards
(Based on 2003 — 2005 Air Quality Data)

104 counties violate .084 ppm

294 additional counties violate .075 ppm
for a total of 398

135 additional counties violate .070 ppm
for a total of 533

63 additional counties violate .065 ppm
for a total of 596

Notes:

22 additional counties violate .060 ppm
for a total of 618

1Qut of 639 monitored counties 4 The current standard of 0.08 ppm is effectively expressed as
0.084 ppm when rounding conventions are applied.

) . . . . )
21 counties meet .060 ppm for a total of No monitored counties outside the continental U.S. violate

639 5 These estimates are based on the most recent data certified

3 Monitored data can be obtained from the AQS system at as complete(2003 — 2005). EPA will not designate areas as
http://www.epa.gov/ttn/airs/airsaqs/ nonattainment on these data, but likely on 2006 - 2008 data
which we expect to show improved air quality.




Sites with 2003-05 Ozone Design Values:
0.075-0.080,

Rich Poirot




Don’t forget ozone




And EPA’s research budget

« exploded for PM In the late 90’s -2000’s

o \What happened to fundamental oxidant
research?




Health Effects: Symmetries in atmospheric and cellular level chemistries
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, Source, Harrison, 2006
o Ny, |
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ATmOSpheriC Source, Harrison, 2006

Pathways
Reactive Oxidant

Cell Chemistry Processes

Hypothesized effect




We need to re-respect the
Center of the Environmental Assessment Universe...

Artist...C. Jang




Emerging Challenges for Air Policy

Developing Multiple pollutant integrated management strategies
Assessing and Protecting Ecosystem Health

Multiple spatial scales of interest

Intercontinental and Cross-Border Transport

Maintaining AQM System Efficiency in the face of
Changing Climate

Ongoing Assessments and feedbacks of program progress

(accountability)




Alr Toxics

e Missing step child in the PM and O3
universe




1999 NATA - Pollutant Contribution to Average Cancer Risk (48 in a million)
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Emissions [in millions tons/yr]
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U.S. Contributions of Source Categories to Total Emissions for all HAPs
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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.

Projected emissions account
for estimated activity growth
and reductions resulting from
MACT program, CAIR and
Mobile source rules of the
1990’s.

Key Findings:

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

= In absence of CAA, total
emissions would be more than
twice those projected in 2020



Mercury Deposition From All Sources: 2001

b ar &
20.000 |
- Mercury, current and future AQ challenge
15.000 . . .
requiring multiple — scale approach
10.000
2.000
1000 Mercury Deposition from US Power Plants: 2001
ug!n?éooo 1 40.0001 12
January 1,0 0:00:00
Min= 3.348 at (33.19), Max= 133.229 at (21,84) 20.000
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Mercury Deposition from US Power Plants: 2020 with CAIR &
CAMR 40.000 12
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1.000
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January 1,0 0:00:00
Min= -0.010 at (24,67), Max= 8.297 at (98,65)



Nexus of ozone, PM, 5 (2003-5) and air toxics (NATA 1999)

T High Risk Counties often Coincide with Locations wh ere
gi?j J Criteria Pollutant Issues are Significant - /w\




Integration across pollutants and media: tradeoffs and optimum strategies?

Primary Sources
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Multimedia Assessments

« Start with NAPAP (Acid rain, Title 4)

— Interest waning as ozone, then PM2.5 emerged as dominant air
guality interests starting in the late 1980’s

« 2004 NAS AQ Report driving EPA, AQ community
— Reorganization
— Resource allocations
— New NARSTO MP-MM-ACC assessment
* NASA participation requested
 Focus on NOx/SOx secondary standard

— Draft Plan for Review of the Secondary National Amb  ient Air
Quality Standards for Nitrogen Dioxide and Sulfur D loxide

— Summer/09 ANPR



Multi-Pollutant Analytical Framework

Future = National Air Pollutant Assessment

Modeling Platform

Emissions Inventory

Ambient Data
» .

Criteria Pollutants

Exposure/Risk Analysis Ecosystems




ACCOUNTABILITY




Concentration / NAAQS
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National Average Air Quality Concentrations

Criteria Air Pollutants Toxic Air Pollutants 9
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Year Year

Sulfur Dioxide Annual Average Normalized to NAAQS 1,3-Butadiene Normalized to the Cancer Benchmark
Ozone Annual 4th Max 8-hour Average Normalized to NAAQS ~~ —~~~~~~- Acetaldehyde Normalized to the Cancer Benchmark
CO Annual 2nd Max 8-hour Average Normalized to NAAQS ~~ ——~—~—~—~—~- Benzene Normalized to the Cancer Benchmark
Nitrogen Dioxide Annual Average Normalized to NAAQS Tetrachloroethylene Normalized to the Cancer Benchmark
PM2.5 Weighted Annual Average Normalized to NAAQS — Gridline at 1

PM10 Weighted Annual Average Normalized to NAAQS
Lead Max Quarterly Average Normalized to NAAQS

—— Gridline at 1
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Accountability and Tndicators Pipeline

Source emissions
Direct NO, SO2, VOC, i

CO, metals,

Increasing influence in
confounding factors and
perceived value to public policy

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

Ambient target species )

03, PM, HAPs

Secondary and deposition loads
Visibility, acidification,
eutrophication, metals

Exposures
< Inhalation, digestion

Increasing confidence
In characterization

Health effects Ecosystem + effects
Asthma Defoliation, Visibility
Car‘dio-pulmonar‘y l«: ,L biOdiVCr'S“'y, .
Cancer, death Metals concentration

Perceived (measured?)
Life quality

Q Feedback/correction




NOx SIP CALL

e Accountability example




Largest decline in ozone occurs in and downwind of EGU NOx
emissions reductions (2002-2004)
(analysis constrained by absence ambient NOx data)

EGU NOx Tons Reduced Decline in “Seasonal Average”
8-Hour Daily Maximum Ozone

Tons Reduction

|:| -33,000 - 0 ) Decrease in ppb
E 0 - 27,000 -3<D

LA L / 5<D<-3
|:| 28,000 - 73,000 - 8<D<-5

D<-8

- 74,000 - 110,000
- 120,000

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%/year.
Average rate of decline in ozone between 2002 and 2004 is 3.1%/year.




GOME Satellite NO , Trends (1995-2002)
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Annual Changes in Satellite NO; Columns and Emissions

« ZdlEiRe NG, columns = GOME (1937-2002] & SCIAMACHY (2002-2005)
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Weekend/weekday effect through OMI NO2 column data: 2006
Friday and Sunday aggregated data (source, Husar..ESIP wiki).




MANAGING MULTIPLE SPATIAL
SCALES




New findings on roadway pollution

High exposure to ultrafine
particles, CO, other
pollution near roadway

Increased risk near and on
roadways
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International transport/climate
Interactions  Scale: global/regional

i April 13/12 April 14/13
April 12/11 g
0.2 Index 4.2






Transport Evidence from Satellites: Ozone, COand N O,

Tropospheric O,
from GOME for
summer 1997
Liu et al., 2006

CO from MOPITT
for July 2004
Pfister et al., 2006

Tropospheric NO,,
from SCIAMACHY
for summer 2004

Martin et al., 2006

L2 23j0W
] jow ., 0l




Evolutional change in National Air Pollution Manage ment

iy Biogenics 8-hrozone  New PM Climate-A
Initial CAA Regional science ~ PM, 5 Standards Hemisphe(rgical
(annual driver) Dain/annual
; Transport
Regional i ers P
Mws
1970 1990 2000 2010 2050
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s  Regional

IS Hemispheric



A 4

Hemispheric > 1000 km
Regional > 200km —

<+<— Urban 15-50 km —

“Local< 5 km =

A A

methane
CHC

CO,
CcO POPs

Secondary  Primary

PM2.5 OC (ﬁr‘CS)
PAN

UFs, Source
Specific
PM, gases

Secondary

PM,; 5
VOCs
NOx

PM, 5 dust




Domains for Exposure and Health Analysis

o Scale of interest needs to be consistent with ofpe
assessment

2 State,




Inhalation Exposure Pathways

Outdoor Sources Indoor Sources
Industrial . : Cooking
Commercial Modification Combustion
Urban Factors Hobbies
Mobile : : Heating

: Dispersion
Regional Transformation Consumer Products

Agricultural Deposition Building Materials

Natural . : tivities
( Outdoor )Ef"t_rat_'o”_aidf’r_oﬂ’? Indoor
Concentrations Infiltration Concenltrations
|
v
MicroenvironmentzD
Concentrations Time-Activity
[
Data
C Personal Exposures




Factors Affecting Exposure

exposure centric view

| HEALTH
TRANEPSRY rraT e Individual OUTCOME
e Community
ENVIRONMENTAL e Population EARLY BIOLOGICAL
mcm't\?nu t‘n}m
EXPOSURE ~—— DOSE

Vulnerability Factors Susceptibility Factors
(exposure/activity) (biological)
Culture and lifestyle Age or life stage
Diet Race/Ethnicity Gender
Activities and occupation s Genetic differences
Geographic locations Reduced reserve capacity
Microenvironments Preexisting health status

Socioeconomic status
Previous exposures

RESEARCH & DEVELOPMENT.

Building a scientific foundation for sound environmental decisions



Factors affecting health outcome

Physical State Mental State

N 7
By

Genetic Disposition

Pollution dose \




Why modeling near-road impact is

Important?

Significant fraction of population is within 300m f
major roads

Example: populatlon denS|ty map

. Harris (:ounty, Tex;

Daytlme Fopulatlon

=

Source: Budhendra Bhaduri et. al.,

LandScan project

Cumulative Fraction of Study Population
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rom

Nationwide statistics:
fraction of population vs. distance

50k Limit

+ HAPEMS6 - "Major Road" - Census Definition
- No Cutoff

B Garshick et al. (2003) - "Major Road" - No
Cutoff

A Garshick et al. (2003) - >=10k AADT Cutoff

e

® McConnell et al. (2006) - Freeway, highway,
] P or arterial

X American Housing Survey (Housing Units) --
4 Lane Highway, Airport, or Railroad

] ® Zhuetal. - Black Carbon

+—Zhu et al. - 1-710 (>25% Diesel) Model

——Zhu et al. - -405 - <5% Diesel

0 50 100 150 200 250 300 350 400 450

Distance from "Major Road” as Defined in Legend

Source: Chad Bailey, OTAQ, U.S. EPA



Example: New Haven, CT

70% of block group centroids are within 500m from a major road
>10,000 ADT
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Example: New Haven, CT
> 90% of block group centroids are within 500m from any road

4584
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Model inputs required:

1) Spatially resolved locations of individual road | INks
2) Traffic activity for each road link
3) Emission factors

Model formulations

1) Better characterization of near-road dispersioni s
needed

2) Include factors such as vehicle-induced turbulenc e
or upwind dispersion

3) Account for road configuration and sound barriers



Air Quality Modeling: “Hybrid approach

Allows preservation of the granular nature of AERMOD while properly
treating chemistry/transport offered by CMAQ.

Generates local gradients incorporating the advantages of both the
dispersion and photochemical models into one combined model output (via
post-processing technigues)

A

Combined

AERMOD  AERMOD,,.

»
»

Farmalclehycle concentrations from ASPEN Formaldehyde concentrations from CMAG, Formaldehyde concentrations from ASPEN+CMAQ g

Z I‘ =RE




Near-road impact from mobile sources

Local impact from stationary sources
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Hypothetical Example: Modeling impact of Reducing emissions from mobile sources

various controls for stationary sources, 'ﬁ
mobile sources, and regional background 5

-

3 888

Reducing emissions from mobile and
some stationary sources
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Linking Air Quality Models to
Exposure Models

AQ Model
Results

Input
Databases

Exposure

Algorithms
Model Output

A ujsmg‘im Individual
- Emissions Exposure/Dose el o
- : ; P I Aposure
Meteorology Exposure rofile | Exp !
i * Population
Ambient Fgctor %_ £ e
Concentrations Distributions i
E — 1:('__. . T
Ingestion Dermal ol .
|- niN bapgd

RESEARCH & DEVELOPMENT.

Building a scientific foundation forsound environmental decisions
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Collaborators

Emissions Inventories Exposure Modeling
 MaryBeth Smuts (EPA/Region 1) « Valerie Zartarian (EPA/ORD)
* Robert McConnell (EPA/Region1) . Jianping Xue (EPA/ORD)

« Madeleine Strum (EPA/OAQPS) « Hallk Ozkaynak (EPA/ORD)
e Dennis Pagano (EPA/OAQPS)  Ted Palma (EPA/OAQPS)

» Ct. Dept. of Transportation/Environment Local collaborators TBD

Air Quality Modeling Linkage to Health Data

* Vlad Isakov (EPA/NOAA) « Danelle Lobdell (EPA/ORD)

* Rich Cook (EPA/OTAQ) « Haltk Ozkaynak (EPA/ORD)

o Chad Bailey (EPA/OTAQ)  Marybeth Smuts (EPA/Region 1)

o Ct. Dept. of Transportation/Environment Local collaborators TBD



Micro-urban scale improvements
Jason Ching, EPA




a) Mesoscale
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CHALLENGE for meso-to-urban scale modeling

Urban Canopy Effects

O

turbulence production

radiation \r)
attenuation
(s o1

drag

0~V

anthropogenic radiation
heating trapping

— canopy

heating &
cooling

urban thermal
properties

Modeler’s need.:

To capture the grid
average effect of detailed
urban features in
mesoscale atmospheric
models

Solution:

Modelers have defined
and implemented urban
canopy parameterizations
Into their models (e.qg.,
MM5, WRF, HOTMAC,
RAMS, COAMPS...)



ISSUE: Relating meso-urban to building scale

 Buiildings

,,,,,

Mesoscale: Model produces single meteorology profile applicabl e to grid cell
Results influenced by the presence and aggregated e  ffects of buildings.

Building scale: Intra-cell flow fields will be highly variable (hor izontally and
vertically), influenced by the individual buildings



An implementation: DA-SM2-U in MM5

o Urbanization introduced at grid sizes of ~1km using drag approach (DA)

o Land surface moddl (SM 2-U)

o Additional, within canopy layers

Roughness
approach

Drainage outside
the system

Drag-Force
Net radiation approach
Sensible Latent Storage Anthropogenic
beat flux: beat flux: beat flux: heat flx
t t Precipitation t t
roof
2\
Y )
. /natural
- sal
- \/)Paved
- surface
n / Surface layer
Infiltration i
Root zone layer Diffusion
Deep soil layer i



18 5

4, We have the technology and
=8 means for obtaining building
¥ data at high resolution; such
%% data and ancillary data are

! becoming increasingly more
| available for our major cities

Chicaga, Parspacive View

3 )
J" ',E ' l""i i,

High resolution urban
morphological data can
be derived from lidar
mapping and
photogrammetric
techniques



e

LIDAR Profiling

* Record Longest Return
* Normally Rotary Wing
* Continuous Ground Coverage

High resolution
Data for 133 cities
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What’s missing in Near Road
Assessments?

* Near field chemistry
 Monitoring strategy




Near Roadway Monitoring Strategy

e Start

— Select 2-4 cities for sustained monitoring
» EXxposure inputs/evaluation

» Accountability
— seeing signal changes associated with fuel/fleet modifications

— Parameters
e Particle size characteristics

— How do size distributions change over time?

HCHO, PAN, acetaldehyde
— Key chemistry indicators
N species
— includingN20
Aerosol chemistry...select markers
Routine VOCs




EPA and Climate Change
(acceleration)

Roles

— Near term regulatory activity (OTAQ) ...Supreme court ruling

* Mobile source rulemaking under development, “20 in 10” plan to
reduce GHG emissions (with USDA, DOE and DOT)
— Alt. fuels, CAFE Standards

Communicating effects and mitigation strategies (OAP)
Emissions Inventory development (OAP/OAQPS/ORD)

 GHG; harmonization with NEI
Linkages with Hemispheric transport (OAR)
e Similar tools (emissions, obs., models)
» Climate induced transport pathway alterations
Climate influences on air quality (OAQPS/ORD)
 Linking global and regional scale modeling
« Accounting for climate impacts in developing policies




Mitigation of climate penalty by emission reduction S
In ozone precursors (Wu et al.)
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Reductions of anthropogenic emissions significantly mitigate the
“climate penalty” and can even turn it into a “clima te benefit” in
southeast and northwest U.S.
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Future Climate Modeling

Increased Precipitation Cloud Cover Relative
Temperature Changes Changes Humidity

Changes to... 03 and PM 25




Climate Regulation Impact Assessment Framework

Source
Characterization Changes in GHG Global/Regional
Emissions Climate Change
Modeling

Precursor
Emissions

(NEI)

Greenhouse Gas
Emissions

Changesin /. Chtanges |r_|t_
Meteorology Imate-Sensitive
Emissions

Control
technologies

(CoST)

Changes in
Ecosystem and
Human Sensitivity

Changes in to air quality
Pre_cu_rsor exposures
Emissions

Effects Modeling

Ecological

Regional
Air Quality
Modeling

Human Health
(BenMAP)

—>

Changes in
pollutant
@ concentrations/de Other
position welfare




Ozone (8-hr max summer avg., 3-yr ensemble)

w/ 2020 Base & CAIR Control Emissions (sang, EPA)

2020 Base Emissions w/ 2020 CAIR Em.issions
Current Climate w/ Current Climate

2020 Base Emissions w/ 2020 CAIR Emissions
Future Climate 40.0 w/ Future Climate




A simple overarching goal or
vision

» Strive for maximum and efficient AQ
characterization in time, space and
compositional terms




Linking characterization systems

e Integration of
systems to

e o PR
& - e

imprOve Total (;olumn depth

— air quality models ) , \
for forecast Optimized PM2.5, O3

(through Satellites)

— Current and
— Retrospective
assessments

Global-Regional | y v B —

. . AN Characterizations
Air Quality *
Connections Vertical Profiles /l\

i Land AQ Monitors
Climate-AQ & Y o
connections Integrated Observation- Modeling @Q/% /))Q’?Q J@,@%

9
@,))@/)
8




Early example
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PHASE Partners and
Initial Outcomes

Partner states - Maine, New York , Wisconsin

PHASE products/outcomes:

EPA (& state) investigation of novel air quality estimating
technique - EPA delivered monitor, CMAQ and fused AQ data

Study of "case-crossover” method with "how to" guide
Multi-state comparisons of AQ-health associations

Interactions with state public health agencies - Example of
effective interagency collaboration

Associations (preliminary) between AQ (8-hour O;
and PM, 5) and asthma, and AQ (PM, 5) and myocardial
infarction through case-crossover analyses




Comparison of CMAQ model and monitor data
3km gnid cell coverng New York City metropelitan area
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it Krige pm.dat - AqVis3 - Combined Data for Space Time Models
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Bridging atmospheric science-IT worlds

« EPA/NASA/NOAA IT systems
« US GEO role?

e Building the ESIP, DataFED concepts Iinto
a working system accessible and usable
by the non expert community

— Lessons from WMO/GAW, GEMS,
GIOVANNI, VIEWS




Thank Youl
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» Indoor Penetration
* Personal Sources
» Human Activity

Building a scientific foundation forsound environmental decisions
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it Krige pm.dat - AqVis3 - Combined Data for Space Time Models
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it Krige pm.dat - AqVis3 - Combined Data for Space Time Models
File View Help
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Closer look: 2 -D view of modeled benzene concentrations
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