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Key Questions

 What is influence of NO, emissions from each
state on O, concentrations in other states?

 How much surface O, In each state results from

NO, emissions from sources within its borders
and from other states?



Objectives

Establish source-receptor relationships between NO,
emissions and O, concentrations for all continental US
states.

Determine where the O, a states NO, emissions create
goes.

Determine from which states NO, the surface O; over a
state comes from.

Evaluate the efficacy of the Clean Air Interstate Rule
(CAIR) for O,.



Model Description

Model: Community Multiscale Air Quality (CMAQ) v.4.2
Meteorology: MM5

Domain: Continental United States

Resolution: 36x36 km?, surface-15km, 12 vertical layers

Emissions: 1996 county level US EPA National
Emissions Inventory (NEI)

Boundary conditions for chemical constituents from
global model MOZART-2 (Horowitz et al., 2003)

Evaluated: Simulation results with over 1000 surface
sites from AIRS and CASTNet and vertical O, sonde
data (Tong and Mauzerall, 2006)



Simulation Design

Simulations conducted for July 1-31, 1996

One base simulation and 48 perturbation simulations
In which individual state NO, emissions are removed.

Difference between base and perturbation simulations
used to quantify the change in surface O, across the
domain resulting from a state’s NO, emissions.

GIS used to establish changes within each state.

State-level source-receptor matrices constructed.



Model Evaluation —
Comparison of Simulated and Observed
Monthly Average Surface Ozone Concentrations
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Monthly mean surface winds in July 1996
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Annual state-level NO, emissions and resulting
changes in monthly mean all-hour and peak 8-hour
O, concentrations over the United States
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Time series of surface O; concentrations at
Trenton, NJ during the July 1996 simulations
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Summer Source-Receptor Relationships
between NO, emissions from source states and changes in
monthly mean maximum 8-hour average surface O, (ppbv)
concentrations in receptor states
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Effect of California
NO, emissions on downwind state’s monthly mean
maximum 8-hour average surface O, (ppbv) concentrations
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Effect of Texas
NO, emissions on downwind state’s monthly mean
maximum 8-hour average surface O, (ppbv) concentrations

S}‘R AL AR GA KS KY LA MS MO NM OK SC TN TX

0.0 0.0 010000/ 00 0.0 [1.5(0.0 0.0 0.0 0.0 0.
- 0.0 | 0.0 | 0.0




Effect of Upwind State’s NO, emissions on monthly mean
maximum 8-hour average surface O5; concentrations (ppbv)
In New Jersey
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Maximum contribution of a source state’s NO, to
monthly mean peak 8-hour O; concentrations within

ingle grid cell h tor state (ppbv)
SRC/RCP| AL | AZ | AR|CA|CO|CT|DE|FL|GA[ID | IL |IN|IA KS|KY|LA|ME MD| MA|M (MN|MS| MO MT|NE|NV|NH|NJ NM| NY| NC ND|OH OK/OR|PA|RI|SC|SD|IN| TX|UT|VT|VA WA WV| WI
AL |274|/00|00(00)|0.0(00|0.0(11.4(143|00(00/0.0|00/0.0|24|29|0.0|/00|0.0|00]0.0{11.3/0.0|00(00|00|00|0.0|00f0.0|51(00|00|00/0.0 00(00|39(00|85 00|00|00|1.9|000.0)|0.0]|0.0
AZ |0.0/421]/0.0]105/3.4(0.00.0/0.0(00[00]00|00|00|12|0.0(0.0/0.0/00/00]00]00]|00]|0.0|0.0[0.0(10.5/0.0]|0.0(152/0.0]0.0{0.0{0.0/1.6[00]00)00]|0.0/|0.0/|0.0 3.2(124/0.0/0.0 00| 0.0|0.0|0.0
AR 3.0/00 127/ 00(0.0|00|00|00|18|00|39(16|00(12|49(68|00|00|00|00(00|118/98/0.0/00(0.0|00(00|0.000|16|00(0.0|55/00 00|00|1.2|00 127 39(00|0.0(1.0/0.0|00|0.0|00
CA |00(37.3/00(542/41|(00|00|00(00|20(00/0.0|00/08|00|00|00|00|00|00]|00|00|00|08[17|37.3/00|0.0|37/0.0|00(00|00|10/22 00(0.0|00(09|0.0 09|18.7/00|0.0/0000|00(26
CcO |00]22]/00|0.0(245/0.0/00/00|00]|00|{0.0|0.0|00/88(00/00|00/00|/00|00|{0.0(0.0{0.0/00/94|/00|00[00|54/00/(0.0(00/00/45/00/00|00|00(11/0.0(24|36|00]|0.0]0.0]0.0]|0.0[10.7
CT |(0.0|00|00|00(00|71|00|00|00|00|00(00|00(00|00(00|13|00|49|00(00|00|00/00|00(00|18(00|0.044|0.0{00(00|0000 00|71)|0.0|00({00]|00(00|1.7(00/0.0|00)0.0|00
DE 0.0|00|00|00(0.0|0.0/137/0.0|00|0.0|00(00|00|00|00|(00|00|47|00|00(00|0.0|00)|0.0|00|0.0]|00(143.7/0.0/10|0.0{00(0.0|0.0[00 3.7|00|0.0|00[00]|00(00]|0.0(1.0/0.0|00)0.0|00
FL [10.2{ 0.0 0.0( 0.0 {0.0] 0.0 0.030.2|15.6/0.0| 0.0 0.0/ 0.0 0.0(00]|27]|00|00|{00]0.0(0.0(3.2/0.0/00/00]00|{00|{00/000.0(21(0.0]|00/00|00|00[{00(78|0.0({0.0/00/00]|00]{00]0.0/0.0/0.0{0.0
GA (115/00| 00|00} 0.0(00|0.0|5.7|(255/00(00/0.0|00|0.0|16|00|00|00|00|00|00|00(00|00{00|00|00|00|000.0|71(00]|0.0|00/0.0 00|0.0({174|/0.0|106 00|0.0|{00|1.9|0.00.0|00](0.0
ID 00|00/00|00|13|00|00|00]|00(155/0.0|00|00|00(00|00|00|0.0/00(00{00(00|0019|/00|49|0.0|00(00|00|00|00(00|00|74|00|00(00|0.0/00/0.0|60(00|00|68|0.0|00]3.2
IL 20/00/40|00(0.0/00/00/00|{19|0.0{18.4(123/9.7|0.0122(/0.0|/0.0|21|0.0|85(1.4|2.6|184/0.0/10(0.0|00(09/0.0[20|19|00|3.6/00[00 22|00|15|00(62|00(00]|00(24/0.0| 25)|85]|00
IN 15/00/08|00(0.0|00|09|00/|16|0.0{13.013.5/ 0.0 0.0|124(00|00|24|00|885(00|11|20/0.0|00|00|09(1.0|/0.0{20]|3.0{00(123/00[00 26|00|15|00(36|00(00|1.0(39/0.0|34|29]|00
1A 00|/00|11|00(0.0|00|00|00|00|00|8218|90|32|40(00|00|00|00|43(42|08|65/00|82|00|00(00|0000|00|10(1.0|1.0[00 08|00|0.0|(49(40|00(00]|0.0(00/0.0|00|6.2|00
KS 00/00/20|00(53|00/00/00|00|0.0|11/00|24(120/00(00|00|00|00|00(1.1]0.0(120/0.0|F1(0.0|00(0.0/0.000]|0.0{00/0.0|6.0{00 00|{00|00|{15[00|18(0.0]0.0({0.0/0.0|00)|0.0]|00
KY |20|/00|28|00(00|00|10|00|25)|0.0{10.0(128/ 0.0|0.0|13.1(00|0.0|28|00|09(00|16|80/0.0/00(00|00(09|0.0|15|46|00(124/00(00|35(00|25(00|83|00(00|0.0(83)0.0/120/ 0.0|0.0
LA 9.7|00|165/00(0.0| 0.0 00|6.0|33|00|13(09|00|00|14(275/00|00|00|00(0.0|236/18/0.0|00|00|00(00|0000|1.2|00(00|16[00| 00|00|1.7|0.0[35(20.9(0.0|0.0(00/0.0|00|0.0|0.0
ME |00|00|00(00|00(00/00|00(00|00(00/00|00/00|00|00|32/00/00|00]|00|00/00|/00{00]|00|1.0|0.0/|00/0.0]/00(00]|0.0{00/0.0 00(0.0/{00(00/0.0 00|0.0{00|0.0/000.0|00/0.0
MD |00|00|00(00|00|18|149/ 00| 0.0|00|0.0|/00(00|00|00]|00(13341/18(0.0|00(00|0.0|/00/0.0|00(|1.3(|149/00|24(41)|0.0|/0.0/|0.0/00(136/18(0.0|0.0/00)|0.0|00(09|129/0.0|7.8|00/0.0
MA |00|00|00|00|00(|31|/00|00(00|00(00/00|00|00|00|00|53/00|89|00|00|00(00|00{00]|00(43|00|0012|00(00|0.0|00/0.0 00(27|00(00|0.0 00|0.0{3.0/0.0/00|00)|00]|0.0
MI 00|00/00|00|00|16|10(00|00(00|24|51|/00|00(13]|00(13|15|20(129/14(0.0/0.0/00/0.0|00|19|10(00|65(09]|00(95|/0.0|{00|/65|11(0.0]0.0/10/0.0{00(20|15/0.0|23|62]|0.0
MN |00|00|00(00|00|00|00/00|00|00|27|16|78|17|00]0.0(00/0.0/|00(38|116(00|20|00/24|00(0.0|{00|00|00|(00|55|10(0.0|00|00|00(00|5.2|00)|0.0/00(0.0]|0.0/]0.0]0.011.6/0.0
MS (121|/00|63|00|0.0(00|00|47|22|00(1.2/0.0|00|0.0|16(115/0.0|00|0.0|00]0.0|{142/22|00(00]|00|00|00|000.0|15(00|0.0|00/0.0 00(00|14(00|8600|0.0{00|0.0/00|00)|00|0.0
MO |16/0.0|73(0.0|00|00]/00|00|12|0.0]13.3| 5.0|5.7|10.7{104|1.4|(00/1.0|00(1.0(13(25(13.3/00/56|00/0.0{0.0/00|00(10|00|1.7|74|00/1.0|/00(08]1.1|10.4/ 09]00(0.0]13]0.0]1.21.2|0.0
MT |00|00|00(00|00(00|00|00(00|15(00/0.0|00|0.0|00|00|00|00|00/|00]|0.0]|00|0.0|10.2{16|00|(00|00|00f0.0|00(28|0.0|00/0.0 00(00|00(28|0.000|0.0|00|0.0/00|00|00(|686
NE 00|00/08|00|49|00|00(00|00|00|00|00|82|65(00|00(00|0.000(00{21(00|76|00|94|00|0.0|00(00|00(00|12(00|09|00|00|00(00|54|00/0.0{00(0.0|00|00|0.0|00]|27
NV |00|95|00(72|00(00|00|00(00|00(00/0.0|00/00|00|00|00|00|00|00|00|00|00|00[00|188/00|0.0|00/f0.0|00(00|00|00/0.0 00(00|00(00|0.0 00|72|00|0.0/0000)|00(0.0
NH |00|00|00|00|00(00|00|00(|00|00(00|00|00/00|00|00|34|00|34|00|00|00(00|00{00|00|34|00|00/f0.0|00(00|00|00/0.0 00(00|00(00|0.0 00|0.0|{1.3|/0.0/0000)|00]|0.0
NJ 00/00/00|00|0.0(9.7/153/0.0(00|00]00]00[{00|00/[0.0(0.0/28|45|60/00]00|0.0|0.0/|0.0{00]0.0]3.1]|28.1]0.0(126|1.0[0.0(0.0/0.0/0.0|16.7|/6.7]|0.0|{0.0|0.0 0.0(0.0(31|20/00|00]|0.0]0.0
NM |00|86|00(0.0|16.3/00|00|00|00|00|00|00|00|32|00]|00(00/00|00(f0.0|00(00|00|00/08|00|0.0|0.0/169/00(00)|0.0|00|46|00|00|00(00|0.0|00|75|66(00|0.0/[0.0]0.0|00|0.0
NY |0.0|00|0.0|00|0.0(125/00|00|00|0.0|00(00|00(00|00|00|3.7|00|74|00(00|00|00/0.0|00(00|47|(54|0.0(122/0.0{00|0.0/00(00|40(97|0.0{00|00|00(00|6.7(00)0.0/00)|0.0/00
NC |09|00|00(|00|00(12/19|00(24|00(00/00|00/00|94|00|00|31|14|00|00|00(00|00{00|00|00|18|00/15]|18.7(0.0|0.0|/00/0.0 00(1.3(11.5/0.0|3.300|0.0|{00(144|/001.7|0.0/(0.0
ND |00|00|00|0O0O|00|(00|00|00(|00|00(00|00|11|0.0|00|00|00|00|00|00|42|00(00|23[15|00|00|00|00f0.0|00(71|00|00/0.0 00(00|00(45|0.0 00|0.0{00|0.0/00|00)|00]|0.0
OH |00/00]/00|00(0.0/22/25/00]|00|00|00|7.2]0.0/0.0(4914/00]11/90[20|63(0.0{0.0/0.0/00/00]|00|16|3.0/00[61(26|0.0|17.5/0.0|0.0(144{16[1.2(0.0[22|00|00|1.7|7.3]|0.0(17.5 0.0/(0.0
OK |11|00|92|00|43|(00|00|00(00|00(12/0.0|09119|/11|09|00|00|00|00|00|13(92|00({22|00(00|00|140.0|00(00|0.0/188/ 0.0 00(0.0|00(00|11 66|0.0|{00|0.0/0000)|00(0.0
OR |00|00)|00(124/00(00|00|00|00|75|0.0|00|00|00(00|00|00/0.0|00(00|00(00|00|16|0.0|{35|/0.0|{00|00|00|00|0.0/|[00|0.0{16.3/00|00(00|0.0/00/0.0|14(0.0|0.0129|0.0|0.0]|0.8
PA |0.0|/00/00|00(0.0|5810.7/0.0|00|0.0|/00(0.0|00(00|00(00]|21(10.7/41|00(0.0|0.0/00/0.0|00](0.0|28(18.5/0.0(13.7|/28|00|26|0.0/0.0 185/41)|0.0{0.0(0.0|00(00|33(58/0.058)0.0]|00
RI 00|/00|00|00(00|50|00|00|00|00|00(00|00(00|00(00|12|00|28|00(00|00|00/00|00(00|12(00|0.0|00|0.0|00(00|00[00 00|50|00|00f00|00(00]|0.0(00/0.0f00|0.0|00
SC (00/00]/00]|00|0.0(00/00/00(82(00]00/00[00|00[0.0(0.0(00/08/00|00]|00|{00[{0.0]00[0.0(00|00]|08|00|0.0]15.0{0.0{0.0/0.0{00]0.0]00]|150{0.0|0.0 0.0(0.0(0.0|13/0.0|00]|0.0]0.0
SD 00|/00|00|00(00|0000|00|00|00|00(00|46|00|00(00|00|00|00|00(46|00|00/13|43|(00|00(00|0.0{00|0.0|22(0.0|0000 00|00|00|46(0.0|00(00|00(00/0.0 0000|186
TN 7.0|0.0(131|/ 00| 00| 00|00 00|111|(00|5.7|32|0.0| 00 (109|/13|00|11|00(0.0|00(10.7/95|00|0.0|00|0.0|{00(00|00(11.3|/0.0(23|0.0|{00|0.0|00(34|0.0(14.7/0.0/00(0.0/93|0.0|4.2|00]0.0
TX 3113|216/ 00(4F|00|00|16|19|0.0|29 (17|13 |88|33(241|/0.0|00|00|00(00|66|6.7/00|18|0.0|00(0.0|133/00|1.4|00|0.0/23.2/0.0 00|00|1.4|0.0(6.0(341(00]|0.0(1.0/0.0|00|0.0|00
Ut |0.0|11.7/ 00|00 (73| 0.0|00|00|00|79|00(00|00(00|00|00|00|00|00|00(00|00|00/00|089(1.7|00(00|2800|0.0{00(0.0|00[00 00|00|0.0{00(0.0]0.0(38.7/0.0(00/0.0|00)0.0]|52
VT |00/00]/00[0.0[0.0/00/00/00]|00/00]|00[00]00/00{00]|00]|09/00[00]0.0({0.0({0.0/0.0/00/00]00|13[00[0.0[08(0.0(0.0]|00/00|00{00[00/[0.0{0.0[0.0/00/00]1.3]|0.0]0.0|0.0/0.0/[0.0
VA |00|00|00f|0O0O|00(21|/71|00(00|00(00/0.0|00|00|35|00|1.0/208/22|00|00|00(00|00{00|00|10|5.2|00/24|13.3(00|0.0|00/0.0 48(21|13(00|52 00|0.0{00(|222|/00|79|0.0/(0.0
WA |00|00|00|41|00|00|00|00|0.0]|110{00/00|00/0.0|00(00|0.0|00|0.0|00|00|00(00|43|00|24|00|00|00|00|00(00]|0.0|0021.3/00(0.0|00(00|0.0/00|1.7|00|0.0(234/00|00(13
Wv |00/00/00|00|0.0{00(/09|00(00}00(00/00|/00/00|15(00|0.0/55/00|00|00|{00/00/00[00]|00[{00|09|00[0.0|11(00]3.6/00/0.0 48(0.0/00(00|0.0 00/0.0{00|49|0057|0.0(0.0
Wi 0.0/00/00|00(0.0|00|00|00|00|00|95(36|53|00|00(00|00|00|00|84(58|00|11/0.0|00|00|00(00|0015|00|10(14|00/00 13|00|0.0{09(0.0|00(00]|0.0(00/0.0f 09|109|0.0
Wy (00/00[00[00[9.6(00/0.0/00/00[12]00[00/00/1.7[00]0.0/00/00]00]0000(0.0/00/41/96]|00]|00[{00|00]0.0({00(11/0.0/00/00 00]00[00(42]0.0/00(44|00]0.0]00]0.0]0.0/12.3




monthly mean peak 8-hour O; concentrations within
| over each receptor state (ppbv)

Maximum contribution of New Jersey’s NO, to
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SRC/RCP| AL | AZ [AR|CA | C CT D E IL | IN | IA | KS [KY M E M D MA MS MO | MT [NE| NV | N N\] NY ND | OH | OK | OF PA R I 3D UT| VT | VA [WA| WV | WI | WY
AL |27.4/0.0|/000.0)0.0(00|0.0/11.4/143/0.04 0.0 0.0/0.0|00(24]|29(00)0.0/00/[0.0]0.0/{11.3/0.0/0.0]0.0]0.0/00(00) 0.0/00(51)0.0/00/00}00 00/00|[39(/00/85 00(00|00[19[0.0] 00)]0.0/0.0
AZ 0.0 421)0.0(10.5{3.4|0.0 0.0/ 0.0/0.0}0.0/0.0/00]00/12]0.0]0.0]00/00/00[00]0.0/0.0 0.0 0.0]0.0{105/0.0/0.0/152/0.0]/0.0/0.0)0.0/16/0.0)0.0/0.0/0.0/0.0/0.0 3.2|124/0.0/0.0/0.0 0.0/0.0]0.0
AR |3.0/00 127/ 00|00 0.0/ 00/00|18|0039/16(00|/12|49|6.8)|0.0/0.0)0.00.0]0.0|11.8/9.8|/0.0/0.0]/0.0[0.0)0.0 00]0.0)|16|0.0|0.0/55]00)0.0/00|1.2)0.0927 3.9)|0.0|0.0/1.0/0.0 0.0 0.0]0.0
CA ]0.0/37.3/ 0.0(54.2/44(0.0|0.0|/00|0.0|20|00)00)00|08[0.0]0.0[{00)0.0/00|00]0.0|00]0.0/08]17(37.3/00(00)3.7|00(00)0.0/00/1.0}22 0.0/0.0{0.0(0.9 /0.0 09(18.7/0.0{0.0[0.0| 00|0.0/|26
Co |00/22/00)00)245/00/00/00/00/0.0/0.0 000088000000/ 00/00]00]00)0.0/00/00/94/00/0.0/0.0/54/00|00|00]00/45/00/00]00)00]11/00/24|36/0.0/0.0 0.0/ 0.0)0.0]10.7
CT |00/00/00|00f0.0({71]/00)/0.0/00/00]0.0/00/00]00|00)00[13/00)/49]|00/0.0/0.0{0.0/0.0/,00/{00)18|0.0/0.0/44|0.0/0.0)0.0/{00/0.000[71)0.0{00]0.0)/0.0|001.7]0.0/0.0)0.0/00]/0.0
DE |0.0/0.0|000.0}0.0(0013.7/ 00|0.0/0.0|00)00)00|00f0.0]00[00/47|00/[0.0]0.0|{00]0.0]00]00]0.0/00 137 0.0/ 40(0.0)0.0{00/0.0}00 3.7/0.0[00/00/0.0/ 00({00]0.0][1.0[0.0 00)]0.0/0.0
FL |10.2/ 0.0 0.0)0.00.0] 0.0 0.0 30.2|15.6{0.0| 0.0 | 0.0 0.0/ 0.00.0/27/0.0/00/00)00]00]3.2/00/00/00/00/0.0/0.0/00]00]21]00]00]0000 00/00]78]00/00)00/00/0.0/0.0/0.0 0.0/0.0]0.0
GA |11.5/0.0 | 0.0 0.0 0.0( 0.0 0.0| 5.7 |25.5/0.0 0.0 0.0 0.0|0.0[1.6]0.0{0.0)0.0|/00|0.0]0.0{00)0.0]00]00]0.0]|0.0(00)0.0{00(71)0.0{0.0]0.0/00 0.0/0.0[{17.4/0.0 10.6/ 0.0(0.0/0.0|1.9[0.0| 0.0|0.0| 0.0
ID |00/00/00/00|13[00)0.0|00[0.0|155/00]00/00/00|/00/|00(00 00/00[00|00/00/00/19/00|/49|00/00/0.0|00/00|00|00/00/74/00/00/00/00/0.0/00/60|00[00|68]00]0.0]|32
L 20/00/40/0.0}0.0/00/00{00[19)0.0{18.4/123| 9.7 0.0 122/ 0.0/ 00,21|00|85]| 14|26 18.4/00/1.0/0.0({0.0/09/0.0/20/19]00[{3.6/0.000 22/00|15/00/62 00/00]0.0[24[0.0 25| 85)|0.0
IN |15/0.0/08|0.0/0000)09)|00|1.6|0.0{13.0/13.5/ 0.0 0.0 [12.4/ 0.0/ 00 24|00 |865)0.0/11/2.0/0.0]0.0)0.0]|09|1.0)/0.0/203.0)|0.0{123/0.0)00 26|00|15/00/3600/00]|1.0[3.9[0.0 342900
IA_ |00/00]/11|/0.0/00(00/00|/00[00)00|82 18|90]32[10({00(/00 00]/00[13]|42|08|65/0082|0.0|00(/00/0.0[00(00|10|1.0/1.0/00 08/0.0]00|/49/4.0/00/0.0)/0.0({0.0f0.0 00]6.2)|0.0
KS 100/00/20/00)83(00/00/00/000.0]11]00)24|12.0{0.0]0.0/{0.0/0.0/00/[0.0]1.1]0.0120/00]71/0.0/0.0/0.0/0.0{00(0.0)0.0/00/6.000 00/0.0/{0.0/15/0.0 18/0.0]0.0{0.0[0.0 00)]0.0/|0.0
KY |20/00/28|00|0.0|00]10)0.0)|25|0.0/|10.0/12.8 0.0|0.0|15.1/0.0/0.028/0.0/09/0.0|1.6|8.0/0.0/ 00|0.0)0.0/09 00 165|46|0.0/12.4/0.0/0.0 3.6[0.0)|26|0.083)|0.0/0.0|0.0]/83]0.0/12.0/ 0.0 0.0
LA |97/0.0/16.5/{0.0[0.0(00|006.0|33[00]13]/09/0.0]|0.0/|14|275/0.0)0.0)0.0/00]0.0/236/18|0.0/00/0.0/0.0{00/00/00{12|00]0.0{16[0.0|/00[0.0)1.7]0.0/]3.5/20.9/0.0/0.0/0.0/0.0)0.0/00/0.0
ME /00/0.0/00/00}0.0({00/00/00/00/0.0/000000]00/0.0]0.0[32)0.0]00[0.0]0.0/00/00/00]00/00|1.0/00/0.0{00/{0.0)0.0/00/0.0}00 00/0.0/{0.0/00/0.0 00/00]0.0][0.0[0.0 00/0.0|0.0
MD |0.0/00/00)0000) 18149 0.0/|0.0|00/ 0.0/ 0.0{00|0.0/000.0)13|341/18[0.0]0.0/0.0/0.0/00/0.0]|00|13)|149/0.0]24)|4.1]/0.0/|0.0)/0.0]0.013.6/1.8(0.0/0.0/0.00.0)|0.0|0.9129/00 7.8 0.0|0.0
MA 0000|0000 0.0(31/0.0|00|0.0/0.0]00)]00)00|00f0.0]|00[530.0|89[0.0]0.0[{00]0.0)00]00]00|43({00)/0.0/42(0.0)0.0/{00/0.0/00 00/27]00(0.0/0.0{00({0.0]3.0[{0.0f0.000)]0.0/0.0
M _|00/00/00/00/00|16/10/00]|00[/00|24|51/00]/00|13/0.0/1315)/2.0]|129/1.4)0.0{0.0/0.0/00|0.019|1.0/0.0/65]/09/00]9.5/00/0.0/65(11)0.0/00/1.0/0.0|00/20]15]/0.0)23|6.2[0.0
MN |0.0/00/00)0000)0000/00|00|00|27 16(78|17|000.0)0.0/0.0)0.0/38|11.6/0.0/2.0/00/24]0.0(0.0)0.0/00]0.0)00|55|1.0/0.0/0.0)0.0/00/0.0)56.200)0.0]|0.00.0/0.000 0.0)11.6/ 0.0
M$ |121/0.0|6.3(0.0|0.0(00|00 47 |22|0.0|12]0.0)0.0|00[46(11.5(0.0)0.0|0.0/[0.0])0.0|142/2.2/0.0/0.0]0.0/00(00/0.0/00(15|0.0|00/0.0}00 00/00|14|/00 86|00(0.0)0.0[0.0f0.0 00)]0.0|0.0
MO |16[00/73)00]0.0)00]00]00|12]0.0/13.3) 5.0|5.7|10.7|10.4| 1.4/ 0.0/ 1.0/ 0.0 10|13 |25/13.3/00/56]00(0.0)0.0 00]0.0|10/00|17/74]00/1.0]00/08)1.1|10.4 09]0.00.0/1.3]0.0 1.2)1.2]00
MT |0.0)0.0/000.00.0(000.0|00|00|16]|00)0.0)0.0]00f0.0]0.0{00)0.0/00f0.0]0.0{0.0]0.0/10.2/16]0.0/0.0{0.0)0.0{00(0.0)28|00/0.0/00 00/0.0]00(28/0.0{00(0.0]0.0{0.0f0.000]0.0|66
NE |00/00/08(00|/49(00/00/00(00|00/00/00/82 6500|0000 00/00[00)2100/76/00/94|/0.0/00(00/0.0|{00({00|12]00/09]/00/00/00/00|54/0.0/00({0000[00/0.0/00/00]|27
NV 100/95/00(72|0.p0ninnlnnlinonlEn0l 0.0 0.0 0.0 00000000 00)|00|00)0.0|00)]0.0|00]00|18.8/0.0/0.0)0.0/00(0.0)0.0/00/0.0/00 00/0.0|0.0/00/0.000|72]0.0[0.0f0.0 00)0.0/|0.0
77 )0/0.0{00]0.0]0d {010.0{00)0.0] 00|00 T i{00/00/0000)00] """ ""j0Oj00j|00[00j00O)F" """ """ """ ""/0.0/00/00]|13[0.0f0.04 0000 00

1.0/ 0.0]00]00]0. 10100/00/00]00]00 110.0 0.0 000000 126/ 1.0 0.0 0.0 | 0.0 |1 0.0 00)00]31])20/00)00/00/00

NJ ).0| 8.6 0.0] 0.0 [16. 9 ' 7 15 ' 3 {0)0.0{00)00] 32|00 2 8 4 - 5 6 O 1{0.0/0.000]08) 0.0 28 ' 1 0.0(0.0)0.0]0.0] 46 1 16 ) 7 6 ' 7 00|75)66|00)0.0 00 00)0.0/00
NY |00/00/00|00|0.0/125 00 0.0/00({00]|0.0{00/00/00|00/00|3700/74]|00[00]|0.0{00/00/00|00|47|540.0/122/0.0/0.0/0.0/00/0.0/40(9.7)|0.0{00/0.0/00|00|6.7]|0.0]00)0.0/00/0.0
NC 109/00/00/00})0.0(12/19/00|24|0.0/00/00/00/00(94]/0.0/{00/31|14[0.0]0.0/00/00/00]00/00|0.0/18)/0.0/15(18.7/0.0/0.0/0.0/00 00/1.3|11.5/00/3.3|00/0.0)0.0[144/0.0) 1.7 0.0/ 0.0
ND 00/0.0/00/00}0.0({00 00 00|0000{00 00/11]/00f0.0]00[00/00]/00[00]|42|00]00/23|16/00/00({00/0.0/00(00|71]00/0.0}00 00/00[00(45/0.0/00({0.0]0.0[0.0f0.000)]0.0]|0.0
OH |00/00/00]0000]22 25/ 00/00f0.0/0.0 72 0.0 0.0|999/00|11]90/20|63]0.0)0.0/0.0,00/00/00/1.6|3.0 0.0/61]|26|0.0(175/0.0/0.0 144/16]1.2|/0.0/22)0.0/0.0/|1.7|7.3][0.0 175 0.0|0.0
OK /11/0.0]92/00|43(000.0|00|00/00|12)00)09|119/(11]09(0.0)0.0/00|0.0)0.0/13/9.2/00]22|0.0/0.0(00 14|00(0.0)|0.0/0.0/188/0.0 0.0/0.0|{0.0|0.0/ 41| 66(0.0)0.0]{0.0[0.0 00)0.0|0.0
OR |0.0|00|00|124/00/00/00/00|/00|75[/00/00|/00/00|00({00|0.0/00/00/00|00|00/00|/16/0.0|35[00)0.0/00/0.0)|00|00|0.0/0.0]163/0.0/00({0.0)0.0{00/0.0]|14|0.0/0.0/129 0.0/ 0.0]|0.8
PA |00/00/00|000.0f58|10.7 0.0]|0.0(0.0]0.0/00/00]00]00)0.0]|21107/ 41]|00/0.0/0.0{0.0/0.0/00]0.0)28]|185 0.0 /13.7|28|0.0)|2.6|0.0/0.0185/41)0.0/0.0]0.0)/0.0|0033|5.8|0.0)58|00/0.0
Rl |00/00]00|0.0]00(50/00]/00[00}00|00]0000] 00000012 00]|28|00]00/00/00]00]00]|00|12[00)0.0/00(00]00|00/0.0}00 00/5.0/00/0.0/0.0/00[0.0]0.0[0.0f0.0 00]0.0/0.0
SC |00/00/00/00f0.0/0.000/00]82]00/00/0000/0000]00]00/08/00[00/0.0/0.0 0.00.0]0.0{0.0/00/08/0.0)0.0]15.0/0.0/0.0/0.0/0.0)0.0/0.0|15.0/0.0/0.0 0.0/0.0|0.0{1.3]0.0 0.0]0.0]0.0
SD |0.0/00)00|00f0.0({00]00)0.0]00f00]0.0/00/46]|0.0|00)0.0[{00]00)0.0/00|46]|0.0{00/13/43(/0.0/0.0{0.0/0.0/0.000|22)0.0{0.0/0.0|00[0.0)0.0{46]0.0)/0.0{0.0/0.0/0.0/0.0)0.0/00/1.6
TN |7.0/0.0|131/00|0.0/00|00) 0.0|11.1{0.0|5.7|3.2|0.0|0.0|109/13]|0011/0.0|0.0(0.0/|10.7/95/0.0/ 00|0.0/0.0{0.0)0.0)0.0{11.3/0.0/23|0.0/0.0/00({0.0)|3.4|00147/0.0[0.0/0.0/93]0.0/42|/00(0.0
T™X 31/13|216/00|47(00/00/16(19|0.0|29 171388 [33(241/00/0.0/00|0.0)|0.0/66|6.700]18|0.0/0.0/0.0133/00(1.4)0.0|0.0/23.2/00 00/0.0|14|0.0/6.0(341/00]0.0[1.0{0.0 00/0.0/|0.0
Ut |0.011.7/ 00|00 [73(00/00/0.0]|00|79]0.0/00/00]0.0|00)00[{00]00)0.0/00/[00/0.0{00/00/08{1.7/0.0{00/28/00(00/0.0)0.0{0.0/0.0/00[0.0)0.0{00]0.0]0.0[387/0.0]/0.0/0.0)0.0/00]5.2
VT |00/00/00]00}00]0000/00/00f00]0.0 0.0]0.000]00/00/09/00/00}00]00)0.000/00/00/00/1.3/0.00.0/0.8]0.0/00/0.0]00]0.000]00]0.0]0.0/0.0)00/00|13|0.0/0.0 0.0/0.0]0.0
VA 100/0.0/00(00)0.0(21|71|00/|0.0/0.0]00)00)0.0)00f36]0.0[10)208 22|0.0)0.0/0.0)|0.0/00]00]0.0|10(52)0.0/24(13.3/0.0/0.0/0.0/00 48|21|13(00/62| 000.0)|0.0(222{0.0|79)0.0/|0.0
WA |00/00/00(41]0.0{00]0.0]00]0.0/11.0(00/0.0/0.0]/00/0.0]0.0{00/0.0/00[00]00|00]00/43]/00|24]|00({00/0.0{00[{0.0/0.0{00]0.0/2130.0/0.0{00({0.0/0.0{00({17]0.0{0.0(234/0.0/0.0/13
Wv 100/00/00/00}0.0(00/0900|00/0.0/0000/00/00[95]0.0/{00/55/00[0.0]0.0/00/0.000]00/00]0.0/{09/00/00({11)0.0|36/0000 48/0.0[{0.0/00/0.0 00/00]0.0[49[0.0 57/0.0]|0.0
W |00/00/00]00[0.0({00]/00/00]00[00]9565]/36563]/00]00]00[{00]/00/0.0|84|58|0.0[11/0.0/,000.0/0.0{00]00/16({00|1.0|14[0.0/0.0|/13[0.0)0.0{09]0.0]/0.0{0.0]0.0]/0.00.0)0.9]10.9]/0.0
WY [00/00/00)00]96]00/00/00/00f42]|0.0 0.0]0017]0.0/0.0/00]00]00}00]00]0.0,00/41/96/00/0.0/0.0/0.0]0.0/0.0[11]0.0]00}0.0/00]00)0.0]42/00)00/44/0.0/0.0/0.0 0.0]0.0[12.3




monthly mean peak 8-hour O; concentrations within

Maximum contribution of source state’s NO, to

| id cell New J ( )

SRC/RCP| AL | AZ |AR|CA|CO| CT|DE |FL |GA|ID | IL |IN | IA |KS |KY|LA|ME|MD|MA|M|MN|MS| MO | MT| NE|NV|N N\] 1| NY (NC|ND|OH|OK|OR PA|RI|SC|SD | IN| TX|UT|VT|VA[WA WV| W |WY
AL |27.4/0.0|/00(0.0)0.0f00)0.0/11.4/143/0.0(0.0/0.0/0.0|{00(24]29(0.0/0.0/0.0|0.0]0.0{11.3/0.0/0.0/0.0(0.0]0 /| 00|51)00[{00 0000 00/00[39|/00/85 00(00|00[19[0.0 00]0.0/0.0
AZ 0.0 421)0.0(10.5{3.4|0.0 0.0/ 0.0/0.0}0.0/0.0/00]00/12]0.0]0.0]00/00/00[00]0.0/0.0 0.0 0.0]0.0{105/0.0/0.0/152/0.0]/0.0/0.0)0.0/16/0.0)0.0/0.0/0.0/0.0/0.0 3.2|124/0.0/0.0/0.0 0.0/0.0]0.0
AR |3.0/00 127/ 00|00 0.0/ 00/00|18|0039/16(00|/12|49|6.8)|0.0/0.0)0.00.0]0.0|11.8/9.8|/0.0/0.0]/0.0[0.0)0.0 00]0.0)|16|0.0|0.0/55]00)0.0/00|1.2)0.0927 3.9)|0.0|0.0/1.0/0.0 0.0 0.0]0.0
CA ]0.0/37.3/ 0.0(54.2/44(0.0|0.0|/00|0.0|20|00)00)00|08[0.0]0.0[{00)0.0/00|00]0.0|00]0.0/08]17(37.3/00(00)3.7|00(00)0.0/00/1.0}22 0.0/0.0{0.0(0.9 /0.0 09(18.7/0.0{0.0[0.0| 00|0.0/|26
Co |00/22/00)00)245/00/00/00/00/0.0/0.0 000088000000/ 00/00]00]00)0.0/00/00/94/00/0.0/0.0/5400|00|00]00/45/00/00]00)00]11/00/24|36/0.0/0.0 0.0/ 0.0)0.0]10.7

0/00/00|0000|71)0.0]00/0.0/0000)0.0/00/00/00|00|13/0.0/49[0.0]/0.0{0.0)0.0/00]0.0]0.0 44(00)0.0/00/00}00 00/71]00|00/0.0/00/00)1.7]0.0[0.0 00)0.0/0.0

CT 0/00/00|0.0|00]0.0/137/0.0/0.0/00(00)0.0/00]00/00]|00/00/47|00[0.0]/0.0[0.0]0.0/00]0.0]0.0 137 10{00/00)0.0 |00 [0.0|37(00)0.0/00]0.0]00]00|00]|1.00.0)0.0/00]0.0
.2/0.0/0.0/0.0}0.0]0.0)|0.0|30.2/156/0.0]0.0 /0.0/00/00f00|2.7|0.0 0.0/ 00]0.0]00]32]00]00]00]0.0 00/21)00)00/00/00/00/00|7.8/000.0 0.0/0.0/0.0]0.0]0.0 00]00]0.0

GA |11.5/0.0 | 0.0 0.0 0.0( 0.0 0.0| 5.7 |25.5/0.0 0.0 0.0 0.0|0.0[1.6]0.0{0.0)0.0|/00|0.0]0.0{00)0.0]00]00]0.0]|0.0(00)0.0{00(71)0.0{0.0]0.0/00 0.0/0.0[{17.4/0.0 10.6/ 0.0(0.0/0.0|1.9[0.0| 0.0|0.0| 0.0
ID |00/00/00/00|13[00)0.0|00[0.0|155/00]00/00/00|/00/|00(00 00/00[00|00/00/00/19/00|/49|00/00/0.0|00/00|00|00/00/74/00/00/00/00/0.0/00/60|00[00|68]00]0.0]|32
L 20/00/40/0.0}0.0/00/00{00[19)0.0{18.4/123| 9.7 0.0 122/ 0.0/ 00,21|00|85]| 14|26 18.4/00/1.0/0.0({0.0/09/0.0/20/19]00[{3.6/0.000 22/00|15/00/62 00/00]0.0[24[0.0 25| 85)|0.0
IN |15/0.0/08|0.0/0000)09)|00|1.6|0.0{13.0/13.5/ 0.0 0.0 [12.4/ 0.0/ 00 24|00 |865)0.0/11/2.0/0.0]0.0)0.0]|09|1.0)/0.0/203.0)|0.0{123/0.0)00 26|00|15/00/3600/00]|1.0[3.9[0.0 342900
IA_ |00/00]/11|/0.0/00(00/00|/00[00)00|82 18|90]32[10({00(/00 00]/00[13]|42|08|65/0082|0.0|00(/00/0.0[00(00|10|1.0/1.0/00 08/0.0]00|/49/4.0/00/0.0)/0.0({0.0f0.0 00]6.2)|0.0
KS 100/00/20/00)83(00/00/00/000.0]11]00)24|12.0{0.0]0.0/{0.0/0.0/00/[0.0]1.1]0.0120/00]71/0.0/0.0/0.0/0.0{00(0.0)0.0/00/6.000 00/0.0/{0.0/15/0.0 18/0.0]0.0{0.0[0.0 00)]0.0/|0.0
KY |20/00/28|00|0.0|00]10)0.0)|25|0.0/|10.0/12.8 0.0|0.0|15.1/0.0/0.028/0.0/09/0.0|1.6|8.0/0.0/ 00|0.0)0.0/09 00 165|46|0.0/12.4/0.0/0.0 3.6[0.0)|26|0.083)|0.0/0.0|0.0]/83]0.0/12.0/ 0.0 0.0
A 197)0.0/16.5/{0.0 0.0 00|00 6.0|33[00]13]/09/0.0|0.0/|14|275/0.0)0.0)0.0/00]0.0/|236/18|0.0,00|00/00/00/00/00{12|00]0.0{16[0.0|/00[0.0)1.7]0.0]3.5/20.9/0.0/0.0/0.0/0.0)0.0/00/0.0
110.0]/00]00[0.0{00/00/00]00/0.0]0.0{00/00]00]0.0]0.0{32]00)0.0]00/00]0.0/00)0.0]00]0.0 00(00)00/00/00}00 00/00/{0.0/00/0.0 00/00)0.0[0.0[0.0 00]0.0]0.0

MD 1/0.0]/00|00[0.0| 18149/ 0.0|0.0[0.0)0.0{0.0|0.0] 00|0.0)0.0{1.3341/1.8]0.00.0/0.0]/0.0)0.0/00]0.0 149 24(41)0.0/000.0/00 136/ 1.8|0.0|0.0 0.0/ 000.0)|09(129{0.0| 78| 0.0 0.0
1/0.0]00|00f0.0{31]00)0.0/00f00]0.0{00|00|00|00]0.0{53]00)89]0.0]0.0/0.0/00)0.0/00]0.0 12(00(0.0)0.0{00[0.0(00[27)0.0{00]0.0]0.0|003.0]/0.000)0.0]00]0.0

MI 1{0.0]/00/00|00]16/10/0.0]00/00]|24[51|00]/00[13)|0.0{13]15)|20|12.9/1.4]0.0/0.0/0.0/00/0.0 10 65(09)|00/95/00/00/65/11]|00/00/1.0/00/00]20[15|0.0/ 23 62|00
wmiv (v |00/00)0000)00]00]00|00|00|27 16(78|17|00(0.0)0.0/ 000038116/ 0.0/2.0/00/24]/00|v.v;vv +.|[00]|00]|55/10)0.0/00) 0.0)00[00)56200)0.0]0.00.0]|0.0 00 0.0)11.6/ 0.0
M$ |121/0.0|6.3(0.0|0.0(00|00 47 |22|0.0|12]0.0)0.0|00[46(11.5(0.0)0.0|0.0/[0.0])0.0|142/2.2/0.0/0.0]0.0/00(00/0.0/00(15|0.0|00/0.0}00 00/00|14|/00 86|00(0.0)0.0[0.0f0.0 00)]0.0|0.0
MO |16[00/73)00]0.0)00]00]00|12]0.0/13.3) 5.0|5.7|10.7|10.4| 1.4/ 0.0/ 1.0/ 0.0 10|13 |25/13.3/00/56]00(0.0)0.0 00]0.0|10/00|17/74]00/1.0]00/08)1.1|10.4 09]0.00.0/1.3]0.0 1.2)1.2]00
MT |0.0)0.0/000.00.0(000.0|00|00|16]|00)0.0)0.0]00f0.0]0.0{00)0.0/00f0.0]0.0{0.0]0.0/10.2/16]0.0/0.0{0.0)0.0{00(0.0)28|00/0.0/00 00/0.0]00(28/0.0{00(0.0]0.0{0.0f0.000]0.0|66
NE |00/00/08(00|/49(00/00/00(00|00/00/00/82/65/00]|00({00/00/00[00)21]00/76/00/94|0.0/00(00/0.0{00({0012]00/09]/00/00/00/00|54/0.0/00({0000[00/0.0/00/00|27
)/95/00|72(0.0/0.0]00)0.0)00|00]0.000)]00)0.0|00|0.0)0.0/00)0.0/00(0.0)0.0 0.0)0.0 0.0]18.8 00(00)0.0/00/0.0/00 00/0.0]{00|00/0.000f72)0.0[0.0f0.0 00)]0.0/0.0

NJ )/ 0.0]/00]00f0.0({00]00)/0.0/00f00]0.0{00/00]00|00)0.0]34/00)/34|000.0/0.0{0.0)0.0/00]0.0 28 . l 00(00)00|00/0.0}00 00/0.0[00|00/0.0/00[00)13[0.0[0.0 00]0.0/0.0
)/ 00/00/00f0.0/9.7 153/ 0.0/0.0/0.0{0.0/00/00/00]00]00]|28/45 60[00/0.0/0.0 0.0 0.0]0.0]0.0 12.6/1.0)0.0)0.0 /0.0 /0.0 /16.7/6.7|0.0/ 0.0 0.0 0.0/0.0|3.1]20]0.0 00]0.0]0.0

NY )| 86| 0.0]0.0 163 0.0 0.0 0.0|0.0[0.0]0.0{000.0]32|0.0)0.0/00)]0.0)0.0/00]0.0/0.0{00)0.0/08]0.0 54 00(00)0.0|00/46|00 00/0.0|00|00/0.0 75[6.6)0.0{0.0[0.0 00)]0.0|0.0
)/ 0.0/00|00)0.0/125 0.0)/0.0|00(0.0]0.0{00/00/00|00)0.0/37]00/74[00|00]00]00)0.0[00/0.0 129(0.0)0.0/00/0.0/00/40/97|00(00/0.0{00({0.0]|67(00|0.0/00|0.0/0.0

NC )/ 00/00|00f0.0({12]/19/0.0|24(0.0]0.0{00/00]00}91)0.0/00/31/14]0.0/0.0)0.0{0.0)0.0/00]0.0 18 1.5(18.7/ 0.0 0.0 | 0.0 [0.0| 0.0 13115/ 0.0 3.3 0.0|0.0/0.0]144/0.0 1.7 00 0.0
)/0.0/00]00f0.0{00]00/0.0]|00f{00]00[{00/11]0.0/|0.0)0.0{00]00)0.000|42]0.0[00)23]|16](0.0 00(00)71]00/0.0}00 00/00[00|45/0.0/00[{0.0)0.0[0.0f0.0 00]0.0/0.0

OH )/ 00/00/00f0.0/22 25 0.0|00}00/00]72]00]00]99.1]00]|11/90/20[63|0.0/0.0 0.0 0.0]0.0]0.0 30 61]26)00]|17.5/ 0.0 | 0.0/144/16|1.2|0.0 |22 0.0|0.0|1.7|7.3|0.0 175/ 0.0]0.0
1100/92|00(43(00]00)0.0/00(00]1.2]{00)09|11.9/1.1)0.9|0.0/0.0/0.0/0.00.0/1.3]9.2)|0.0/22](0.0 00(00)0.0|00188/00 000.0|00|00/ 41|66(0.0)0.0]{0.0[0.0 00)]0.0|0.0

PA )| 0.0]00|124/0.0/00]00/0.0|00(75]|0.0{00/0.0]00|00)0.0/00/00/00[00|00]00]/00)16][00]35 185 00[(00)00|000.0/163/00/0.0]{00(00/0.0{00[14)0.0{0.0129/0.0|0.0|0.8
+n v’ |00]/00]00[0.0f58|10.7 0.0|0.0(0.0]0.0{00/0.0]00|0.0)0.0{21107 41)0.00.0]/0.0{/0.0)0.0]00]0.0 13.7/ 2.8 0.0| 26| 0.0 0.0 185/ 41|0.0/ 0.0 /0.0 00/0.0)3.3|58[0.0 580000
Rl |00/00]00|0.0/00(50/00[00[00}00{00/00]00]00f00({00(12/0.0{28|0.0]0.0[00]0.0/00/]0.0]|0.0 00(00)00|00/00}00 00/5.0[00|0.0/0.0/00[00)0.0/[0.0f0.0 00]0.0/0.0
SC |00/00/00/00f0.0/0.000/00]82]00/0000]00/00]00]00]00/08/00[00/0.0/0.0 0000/00{00|vv|ve|wv|00]150/00]0.0)0.0/00) 0000|150/ 0.0/0.0 0.0/0.0]0.0|{1.3]0.0 0.0]0.0]0.0
SD |0.0/00)00|00f0.0({00]00)0.0]00f00]0.0/00/46]|0.0|00)0.0[{00]00)0.0/00|46]|0.0{00/13/43(/0.0/0.0{0.0/0.0/0.000|22)0.0{0.0/0.0|00[0.0)0.0{46]0.0)/0.0{0.0/0.0/0.0/0.0)0.0/00/1.6
TN |7.0/0.0|131/00|0.0/00|00) 0.0|11.1{0.0|5.7|3.2|0.0|0.0|109/13]|0011/0.0|0.0(0.0/|10.7/95/0.0/ 00|0.0/0.0{0.0)0.0)0.0{11.3/0.0/23|0.0/0.0/00({0.0)|3.4|00147/0.0[0.0/0.0/93]0.0/42|/00(0.0
T™X 31/13|216/00|47(00/00/16(19|0.0|29 171388 [33(241/00/0.0/00|0.0)|0.0/66|6.700]18|0.0/0.0/0.0133/00(1.4)0.0|0.0/23.2/00 00/0.0|14|0.0/6.0(341/00]0.0[1.0{0.0 00/0.0/|0.0
Ut |0.011.7/ 00|00 [73(00]00/0.0]00|79]0.0/00/00]0.0|00)00[{00]00)0.0/00/00/0.0{00/00/08{1.7/0.0{00/28/0.0(00/0.0)0.0{0.0/0.0/00[0.0)0.0{00]0.0]0.0[387/0.0]/0.0/0.0)0.0/00]5.2
vt In0|00/00)00)00]0000/00/00f0.0]0.0 000000000009/ 00]00]00]00)0.00.0)00/00]|00]1 080000000000/ 00/00/0.0/000.0 0.0/0.0]1.3]0.0]0.0 00/0.0]0.0
VA 0.0/00(00)0.0(21|71]0.0]|0.0/0.0|00)00)0.0/00f36]0.0{1.0/208 22|0.0]0.0{0.0]0.0)0.0{00]/0.0]1 52 24(13.3/0.0/0.0/0.0/00 48|21|13|/00/62 000.0)|0.0(222{0.0|79)0.0/0.0
00/00|41|00/|0.0/00)]00|0.0/11.0/0.0/0.0{00/0.0/00|00/0.0/00/00/0.0/00[{00/00[43/00)24]|0 00(00)00|000.0/213/00/0.0{00(0.0/0.0{00[{17]0.0{0.0234]0.00.0/13

WV 0.0/00/00}0.0({00/0900|00/0.0{00]00)0.0]/00f95]0.0{00/55]/00]0.0)0.0[{00]00)0.0[00/00]0 O . 9 00(11)0.0|36/00,00 48/0.0(0.0/00/0.0 00/00)0.0[49[0.0 570000
0.0/00(00}0:0({00|00]00[000.0|95)36/563]00[00]00[{00/00|/00|8B4]|658|{00/11]/00]00]|00]0_,_._ _._|16(00|10[{14/00)00 13/00[00/09/0.0/00/0.0]0.0[0.0[0.0 09109/ 0.0
wi_juv]00[00]00]96]00[00][00]00][42]00[00[00[17]0.0]00][0.0][00[0.0][0.0]00[00][00[41]86]/00][0.0[00[0.0]0.0]00][1.1][0.0[0.0]0.0/00][00[00[42]0.0]0.0][44][0.0][0.0/0.0]0.0]0.0][123




Relative contributions of NO, emissions from

P
c U
= C
S .S
£
.mm
%C
o S
no
S ©
hoo
o O
b~
o 5
o
%)
[
@c ©0
n E
du
Q£
= X
S
o &
-
X o
< £
@)

100
9
8
7
6
5
4
3
2
1

(%) $31B)S UTVD JO UONNGLIU0D) IANTNY

[

States Participating in the CAIR O; Program



Contributions from intra- and inter-state NO, Emissions to
Monthly Mean Peak 8-hr surface O, concentrations (ppbv)
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Contributions from intra- and inter-state NO, emissions

to surface O, concentrations in each state (%).
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Conclusions

In the eastern US, influence of out-of-state NO,
emissions is often greater than in-state NO, emissions
on in-state O; .

Regional NO, control is hecessary for many states to
attain O; NAAQS.

The Clean Air Interstate Rule (CAIR) facilitates regional
O, control but could be significantly improved by
Including Texas in the NO, cap-and-trade program.

Unrestricted trading under the CAIR NO, emissions cap
could reduce reductions of O, concentrations over the
continental United States.
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