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EVeny breath you take...

inerFleuston reg]orT’ hastene of the highest national
5200 levels: Asthmalprevalence in inner-city
Houstonisehool children approaches twice the
nationalaverage. 1

' 4

Fourteen Amer‘c: day from asthma, a
rate three tim es greater than just 20 years ago.
673,076 adults and 401, 289 children suffer from

asthma in Texas.

Ozone can cause coughing, throat irritation, reduced
lung function, and pain when taking a deep breath.
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- While particulate matter is the form
of air pollution most prominently
linked to premature death, there is
increasing evidence that ozone plays
a role.




Outline

“MWhaanestercomponentsiof air pollution and how is
IEXasoIng

JI

What are scientists and officials doing so we can
breath easier?

What can all of us do?
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1-Hour Average Ozone Concentrations
1993 Base Case

El Paso violates the current
particulate matter
standard. Houston and
possibly DFW would likely

September 7,1993 0:00:00

ViOlate the new pa rtiCU Iate rurf Min= 0 at(1_,-1_l]; _I'ul-ax= 85 at (67.34)
matter standard.
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s of concern in Texas

san ine particulate matter suspended in
P grades visibility and has been
associatec Increased rates of mortality
O, - Ozone at ground level is an irritant, and is

associated with increased incidence of respiratory
disease and decreased respiratory function

Hazardous air pollutants — A variety of health impacts
associated with exposure to HAPs



Aligpellttant formation
~ OZONE = Reactive Organi "‘Grbmpounds P

OXIdEesS ¢ Jr.*rrc %* Sunlight *
JU_JJ’LJJ’

PARTICULATIE = Sulfur Oxides, Reactive Organic
MATTER Compol nds, Oxides of Nitrogen,

Ammonia, Direct emissions +
Sunlight + Stagnant Air



OzZenEe: JJJ Up High,
Bad Nearby

VOO + NOy +



Understanding atmospheric
CHEMISHIYAIS CrlICIalFto understanding
diff poliution
“MOzene! IS formed in the atmosphere by the
ieaCuEnNSIof Velatile erganic compounds
(VOCs)randrexides of nitrogen (NOx) —
- Relatyereriectiveness of VOC and NOx
nISSIOANEdUCtions varies between cities
Particulate matter is emitted directly and is
formed in the atmosphere by the reactions of
VOCs, NOx, SOx, and ammonia Relative

effectiveness of emission reductions varies
between cities



AUsting Moderate 6zone and fine particulate

Sj air quality dependent
regional sources

Seas ,_some of the highest ozone

%ns In the United States but
relatively moderate particulate matter
concentrations; dominated by a mix of local
emissions, industrial and urban



Austin’s status
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The region would be in
non-attainment for the
new, more stringent
NAAQS, due to be
implemented in 2004

An Early Action Compact
has been initiated
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What dorwen eed to know to
IMpLreve dal
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July 11,1995 15:00:00
Min= 49 at {33,68), Max= 120 at (45.62)



HeW do'we improve
2= UGy ‘

_NatiengiFAmbient air Quality Standards
- (NAAQS)set't e tl threshold for action for many
 air pollutants
States pr& e plans (State Implementation
Plans or SIPs) for individual cities

a)






Area
sources

i

On-road and
non-road
mobile sources




N&tionallsources of VOC and NOX
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V@Eemission inventory (tons/day)
OIgNES=colnty region

" Biogenics dominate
- VOC emissions in
the 5-county areaq,

)

» ‘

P but in the urban
- areas where ozone
: formation is
| w greatest,
P S ) g anthropogenic

sources dominate



ARENFOPO er ¢ VOC emissions
(Lonsye\) 1ok the f.r region

| TraV|s County
dﬁ[mnates

hropogenic VOC
emissions, and these
emissions are
equally divided
among on-road,
non-road and area
SOurces
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NOX EmIS om mvenu' (tons/day)
for igls [y region

& emissions
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Biogenic On-Road Non-Road Area Point



ARTANC wgogﬁm t NOXx emissions
(tonsyEay) fior the 5-county region

| Travis County

- dominates
anthropogenic NOXx
emissions; on-road
and non-road
sources dominate

‘ [ .

Caldwell |

Williams



S AIBRGWIthIRventories we need
)re develep it gUality models.

Hazardous Air
Pollutants

Gr¢
Gases

se
rosols

£ ATMOSPHERIC CHEMISTRY.
| RESEARCH
Obseavations

= Processes
.mbdemg_g;

Add Deposition
& hadants



The Area to be Modeled Specification of the Grid




Aigguality’modelingl in Central Texas
e

Texas Regional Domain

1-Hour Average Ozone Concentrations
1993 Base Case

July 12, 1995 base
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September 7,1993 0:00:00
Min= 0 at(1.1), Max= 85 at (67.34)

Mavie?Z, avi

48

33 o8

July 12,1995 14:00:00
Min= 53 at (35.73). Max= 110 at {42,60)

Include both regional and local effects

Identify strategies that will reduce peak ozone
concentrations



9-3-98
Wind direction, Ozone, NOx concentrations vs. Time of Day
San Marcos Airport site
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4-17-00
Wind direction, Ozone, NOx concentrations vs. Time of Day
San Marcos Airport site
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WHREE eémission sources contribute
0 OZORENGHMALIO!
BV OIU‘E]QI J Of Ozor.]‘e-‘* | - O3 concentration by type at an
Austin Urban Location

attributed







EDAS Weteorologleal Data
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HOAA Air Resources Laboratory
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EVERAGIY Inreastern Texas has an
IMpaEHon atleéast one other city
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Mainilocal source is due

o Veniclesiand for on-
road veniclespli0% of:
thevenicles give 50%
of t | ee §s‘|oﬂs
Regional benefits of
emission reductions in

other Texas cities
What are the benefits?

70
60
50
40
30
20
10

S0 wa Uhde Stand the problem.

-

Biogenic On-Road Non-Road

Area

Point




es: Houston



Ston area Is a severe ozone non-
The cL plementation Plan (SIP) calls for

significa 1t N ISsion reductions (approximately 70%
of the prOJected 2007 inventory; 90+% for point sources)

SIP also calls for VOC emission reductions
(approximately 25% of the projected 2007 inventory)

Costs and benefits of controls have been estimated to be
~5 billion/yr



OZONE ermation 1IN Houston is
gualitapiVelyzdifferent than in most
ouReFUcn areas

Dzone at Texas City and Galveston, June 18,2001

— Texas City C10

-
E ::22 | | —— Gakeston C34
K
E- P M
E Fi=) 1= S ¥V AT PEE S
g £ :Fl.::._"'t.a..-.?hnwl"'il wj""l.fl %
o5 [ e gl e
e

I:I 1 1 1 | 1 1 1 1 1 1 1
o0 200 400 600 800 10001200 1400 16:00 1500 20000 22:00 0:00




@zonefermation in Houston is
formeaNepialy and efficiently
o~

Ozone at Texas City and Galveston, June 18,2001
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SREpId 0ZeNe formation can be localized,
".ﬂd HaewWplumes/high ozone air parcels
| Can| persist for ong|distances.

TexAQS 6 SEP 20‘00 Houston, TX OZONE (ppbv) (292/313 nm)
Aug. 30, 2000 [T B |
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Latitude

rapid ozone
rbon concentrations?

Ozone Formation _ o)
Rate, ppb/h : 0-20
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| __&fh?' ISFIoUSton so different?
“I.ﬁd [iemissions are variable.

e




L exast Al Quality Study -2000
~  (TEXAQS - 2000)

* ProViderscientific basis for air quality
manadement: strategies in southeast Texas

>

n

xas Air Quality Study



(Www.utexas.edu/research/
ceer/texaqs/)
(www utexas.edu/researc
h/ceer/texaqsa rchive)
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" research programs
ncertainty

Regional air g|uality modeling.



IEXA@SIand other research programs
NAICaES
o

_ r‘ml :)JJr J vamomrk Data from TexAQS suggest
V

tatthe VOEemission; | entory IS low by a factor of 3-
10,

EMISSIONS are varic bIe Daily variations can
- changelemissions from any single facility by a factor of
- 100rer more
Air guality"models, on which regulations

are based, are unable to describe the

spatial variability that we see Existing

regulatory models have been unable to replicate critical
observations

-



HeW didieUr improved scientific
URdersienading Juc j[Acorporated into
e rEYUIations? |

‘.r course correction”

For updaté'L see the web site:
(www. utexas.edu/research/ceer/texagsarchive)



Houston, TX OZONE (ppbv) (292/33 nm) NOAA/ET
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) ‘n proposed for
. of reactive hydrocarbons from
flares cmdlg towers and fugitive

SOUrces



tter scientific
7o) he State of

. ~t|on of the value of timely
scientific. analyses

Demonstration of the value of
federal/state scientific partnerships



“TOurcities ¢ are ir mf@r
wr* ns:}J r) Jr‘r' &

transpo C — cross
cities and across
borders
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Leadership provided by Texas universities, TNRCC, Texas
Environmental Research Consortium, NARSTO and Southern Oxidants

Study

The UT-Austin Center for Energy and Environmental Resources will
provide overall study coordination and administration.



Develop Science Plan; Conduct
deploy/test equipment Field Study




. 4 :
Seal containers of household cleaners, workshop chemicals and
solvents, and garden chemicals to prevent VOC from evaporating

Into the air. Dispose of them properly.



David r\f
Allen@che. utexas.edu
. itexas.edu/research/ceer/airquality
YT lexas.edu/research/ceer/texags
WWW. Ute as.ec #esearch/ceer/texaqsarchlve




D DavidiAllen
ertz Regents Chair in Chemical Engineering and

éﬂﬁg gy and Environmental Resources at the University
n 2arch addresses issues related to air quality in

igator in one of the largest and most successful air

‘the Texas Air Quality Study

ltexaqs).

focused on using the results from that study to provide a sound
| or ali y management in Texas. Dr. Allen also serves as the

d G ncil on Environmental Technology(TCET), which was

7th Legislature. TCET is charged with encouraging the

of; demonstration, certification and deployment of novel technologies for

’ cost-e vely reducing emissions to air, water and land in Texas. At the national
level, Dr. Allen serves on the Science Advisory Board of the EPA, dealing with issues
of air quality modeling and cost-benefit analysis of the Clean Air Act. He also serves
on the National Research Council’s Board on Environmental Studies and
Toxicology.

Dr. Allen received his B.S. degree in Chemical Engineering, with distinction, from
Cornell University in 1979. His M.S. and Ph.D. degrees in Chemical Engineering
were awarded by the California Institute of Technology in 1981 and 1983. He is the
author of4 books and more than 150 technical papers. He has held faculty
appointments at UCLA and the California Institute of Technology; he joined the
University of Texas in 1995.



