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I Criteria Air Pollutants & precursors (CO, NOx, SO,, NH., VOC, PM,4s and
PMo,J

| Hazardous Air Pollutants (e.g., Benzene, Acetaldehyde)
I Greenhouse Gases (e.g. CO,, CH., N, O)
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I CAA requires states to submit emissions to EPA as
part of their SIPs that describe how they will attain
the NAAQS :
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Air Quality Trends Show Clean Air Progress

While some pollutants continue to pose sefious air quality problems i
criteria air pollutant concentrations have dropped significantly since
for many Americans. Air quality improves as America grows.

Declining National Air Pollutant Concentration Averages
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Unhealthy Air Days Show Long-Term Impro

The Air Quality Index (AQD Is a color-coded index EPA uses to communicat
particle pollution, NOz, CO, and SO:. A value in the unhealthy range, abov

for any pollutant, is of concern first for sensitive groups, then for everyone
Fewer unhealthy air quality days means better health, longevity, and quali

Numbes of Days Reaching "Unhealthy for Sensitive Groups” Leved or Above ¢
(Among 35 Major ULS. Cithes $or Ozone and P, s Combi
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2016v1 Platform Emissions Summary

Pollutant: NOX, Region: LADCO

. Airports
B iogenic 678$8/2039/:$
. Marine C12 ;<0550395%
Marine C3 =9>8923175@&;=A
Nonpoint 31B/90C8D$,?$2?E
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Nonroad @5842315A
NPt Oil&Gas
B onroad )842315$B13GE$
Pt Oil&Gas 53G1485$H027%
50<0:/1%
47/1/4281052045%
D/2/$E13485509B¢
181G018<8925

Emissions (1e6 tons/year)
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I Primarily for PM and Ozone NAAQS control
strategy modeling

I Also used for the Regional Haze Program to
demonstrate progress
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I EPA OAQPS, MJOs, and some states develop EMPs g‘ ‘

with the best available inventories to support 3
rulemaking

| Combination of all available inventories
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The EIS Gateway is where many states go to
submit inventory data for the NEI
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I Engage with stakeholders and
researchers in the state/region to collect
the best-available data

I Develop a state inventory database and
reporting tool
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Observed and Modeled MD8hO3 Concentrations
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I Good Neighbor SIP revisions are submitted as part of the Revisions

Infrastructure SIPs that are due 3 years after promulgation
of a new NAAQS
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I The Regional Haze Rule of 1999 requires that modeling be Revisions
used to assess future visibility conditions and support long

term strategies towards remedying manmade impairment
at Class | areas
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Air Quality Modeling 101

What are the different types of models?

What are the components of an air quality model?
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I Simulate the multiple and complex chemical and physical processes that
produce air pollution

I Integrate multiple emissions source categories and emissions control
strategies in a single simulation

| 7"5-)
I Predict the effects of emissions control strategies on future concentrations
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I Quantify source-receptor relationships
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I If the model can replicate what happened in the past, it then can be used to
predict future changes in pollutant concentrations
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Relative Response Factor (RRF) = [future year model]/[base year model]
Future year concentration = [base year observed] * RRF
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I Nonpoint and offroad mobile: industrial
equipment, recreational marine, gasoline

vapors from refilling, lawn mowers,
surface coatings, rail, etc.

I Mobile: on-road and parked cars, trucks,
buses, etc.

| Point: utilities, refineries, etc.

July 10, 2016 00:00:00 UTC A 1/ 1 H
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6" ()35-&6C,.", %&/*"(5- #"6&-,*($2.)

| G((&%:,(8).8&6,#"6&-*(/,6"#5*(,68%*+&
0"2(65%1,3"(6*.*"(),4%"#,"2.8&%:,$5% &
6"#5%()
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H+4 = /9+/7#(B.¥)-#13#8k+(

| 7$&905.*"(5-,N+5-25.%"(9,3"#$5%8&., $%6&6*3.&6,3" (3&(.9%65.%"(),.",
"0)&%+&6,3"(38(.9%65.*"(),
| Statistics (bias, error, etc.)
| Scatterplots
I Time series plots

| G4,#"68-,$8%4"%#5(3&,*),05338$.50-&C,.'&(,.'&,#"'6&-*(/,)1).&#,35(,
0&,2)&6,." $%&6*3.,5%%,:25-*.1 *(,.'8,42.2%&W,
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-."/0*'1%2*0'3*,4%,".&5*"
1).06.+#%&

— CAMx_LADCO_2016bdd_LADCO4 Site: 390850003
— CAMx_LADCOTZO16b0c_LADCO4 County: Lake, OH
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A
AL -y

CAMx_LADCO_2016bdd_LADCO4 Cleveland O3 Season morning Soccergoal Plot
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2+3/B A< ; +/8+ (. (§

| 0"68&-,3"(4*/2%5.*"(,4"%, . %53X*(
A, 5(6,=0,$"--2.*"(,$%&32%)"%,
*#$53.),"(,%&3&$."%)

I Distinct from observation-based

24 Ozone tracer from ; y 4
sources in TX and LA '
ﬂ-wv

il

N) ‘\‘

( o4 | receptor modeling
" ; | N#9))*"(),5%8&.,.5//&6,5),.%538%)
g L : | Tracers are tracked through the
1 67 133 199 265 model chemistry
o e G105, 7,75 ST | F&)2-.9,"2%-1,3"(3&(.%5.*"(),"4,

.2053&%),*(,&53",#"6&-,/%*6,3&--
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ZION, lllinois: Inventory Sector Contributions to 2016 Ozone
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78%&*'9%6,5*"://%,+#%&"*&+'1%2*0# &, <'=*;#%

ZION, lllinois: Region Contributions to 2016 Ozone
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Model Applications in SIPs

How are models used in SIPs?
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2, =iH+4 T (6YP344#(B.
I"#$%SHE&' (()*+,5+(&-S.(.

| Bt A< =)+, >*2$, 2)/$+$/ <+ (" 2" #, #$0HO,
80%,2)/$+,S0#(2*#$0, (", *, @ %S+ #(ASB,0$"0$

| =06&#*)&9,#"6&-),5%&,0&..8&%,5.,$%&6*3.*(/,%&-5.*+&,3'5(/&),*(,
3"(3&(.%5.*"(),.'5(,50)"-2.&,3"(3&(.%5.*"()

| =$+*#(AS$,=$0.)"0$,C*-#)%0,D==CE ,*%$,-*+-8+*#$/ F9,#*G(
#1$,9%#(),)7,#1%$,2)/$+H0, 78#8%$, #),-8%%$"#,. %S/ (-#()"0,)
4<1JK,)%,)?)"$
| FED,e,D2.2%&,$%&6*3.86,3"(3&(.%5.*"(Q!2%%&(.,0&5)2%&6,
I"(3&(.%5."(,




! 1] I._‘I#$% & ] % n ()| 1] $ % + - CASE: LADCO4_2026bdd_STD70_7x7_water

| 0"6&-,%),%2(,*." &#*))*"(),$%"P&3.& M A
.",5,42.2%&,1&5%,A5",".I&%,*($2.), £ ; 629 03 FDV_avg: 2026
'&,)5#&B, | AT SaNAEL [

| >OEVIN,h,>$&3*5.&6,0"68&-, o s
E..5*(#&(.,V&). h\##2(* 1,N6**( [ il =S e

@ 76-80

I Calculates 556 and future year design ;‘;” e ® 5155
values (DVFs)

| l< %), & H#8.%*3,4" %, *6& (.*41*(/,
42.2%8&,185%,5..5*(#&(.,"%,
#5%(.8(5(3&,5%8&5)
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S +$-%#. (/#0'(1.$2' (3#"4*

| 0"6&-),5%&,2)&6,.",$%&6*3.,42 1
1&5%,=0,3"(3&(.%65.*"(),5.,!-5)), |
5%8&.5)

| SOEMVIN

| Calculates future year haze
conditions using a visibility
equation
| 0"6&-&6,42.2%&,1&5%,+*)*0*-*.1,*),3"#$5%&6,.",.'&,$5." 51,.",(5.2%5-,
+)X0*-*,1,3"(6%.*"(),*(,C@Ki

Visibility Glidepath at VOYA2 for the 20% Most Impaired Days
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)5#%*6-5"(71--2(8'$+49-5:(
;_%||5$9<||$_%*(

| V%SS&%),*(, 'l&i#"6&_)15%&12)&61 24111 Ozone tracer from
653X &A4))¥"(), 4%"#,) 2%38,  [AlPTRP, "
%&1*"(),A).5.8)B,." %&38&$."%) )

‘.. = b7
| F&-5.%+8,1"(.96*02.*"(,D53."%, \E.f 48
AF!DB Z B .'(

| RCF = [State A O3]/[Total O3] | T
| State A Contribution = DVF * RCF et Vg

1

| !"#$5%&,_'&,3"(_%*02.*"(,4%"#’ 1 67 133 199 265

June 11, 2016 00:00:00 UTC

&53' ,) 5&, .",5,$%&)3%*0&6, Min (1, 1) = 0.00, Max (217, 73) = 34.03
%&)"-6j, &W/W:, @WH,$$0,4"%, T8
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116" +0)-14 . (B.

| E-->G=),.'5.,2)&,#"6&-*(/,)"2-6,*(3-26&,b) 2$$-&#&(.5-C,
5(5-1)&),.",3"%%"0"%5.&,.'& #"6&-*(/,%&)2-.)
I Three main categories of supplemental analyses

I MDD02039/:$<3D8:09B%$/9D$/9/:?505
I ;<0550395%/9D%$/01%1G/:02?7$2189D5%$/9/:?505

I MDD02039/:$8<0550395%$439213:53@8KBK#%$>3:G92/1?%$<8/5G185%$31$27358$DOFF04
IG/920F?A

| g&*/".,"4,&+*6&(38&,A0 NB #2).,0& #"%&,%*"%"2), " &(,
42 .2%8&,68)*/(,+5-2&),5%&,b3-")&,."c, MEEY>,A&*.'8%,50"+&,"%,
0&-"B,
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+$-%(=(>"

I J"KIL
| <)*)%+9%7%" 2 S$HU&S="/&0 [#+'>2/TH* "% 0)7
| 2)69&#6/7'$255%+*'0%62")&*$
| @/ $6#)&6)'1&0"(HS2/THA*#Y&
| ?)69&#6/$255%+*
| M$#N<"#O%A()*#C
| <9%0)7#&:'5+%*%6%7'/&0'BC8'+)(#)D$
| E))0./6F'%&'5%7#6, /557#6/*#%8&$'%1"%0)7$
| MSN<#"P<$
| <060)7#&:*%%7$'/&0'0/*/
| A557#6/*#%280/&6)
| <060)7#&:":2#0/&6)'18&0'5%T#6, H&*)+5+)**#Y% &

"(2-2".$%+(345"%
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H+4 . Ti(6%5."+3/B."

| N<5#$-&),"4,#"6&-*(/,*(,53.*"(
| 2015 Ozone NAAQS Moderate Area attainment demonstrations
| 2BCRegional Haze Implementation Period SIPs

| N=E,V"'-),5(6,F&)"2%3&)
I Support Center for Regulatory Atmospheric Modeling
(https://www.epa.gov/scram)

I Modeling Guidance for Demonstrating Air Quality Goals ... (Link)
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https://www.epa.gov/scram
https://www.epa.gov/sites/default/files/2020-10/documents/o3-pm-rh-modeling_guidance-2018.pdf

