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Annual NOx Emission Reductions

Emission reductions of ozone precursors have been significantin recentyears and will continueinto the
future as the result of on-the-books controls. As published by EPA, annual national and State -level NOx
emissions are expected to decline between 2011 and 2017. Figure 1 presents State-levelannual NOx
emissions from all anthropogenic categories forthe base year 2011 and projected base case of 2017. As
can be seeninthisfigure andinthe associated Table 1, within the 23 state eastern U.S. domain
impacted by the CSAPR, these NOx emissions decrease by approximately 2,450,000 tons (27%).
Comparatively, annual NOx emissions from electricgenerating utilities (EGUs) decrease by 373,000 tons,
or 26% from 2011 levelsand have already shown significant reduction below projected progress as
reported by CAMD CEM data in 2014 (Figure 2).
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Figure 1. Annual NOx emissionreduction trends;all sourcesand EGUs.
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Figure 2. Annual EGUs NOx emission trends and projection.



Table 1. Annual NOx Emission Reduction Trends; All Sources and EGUs.

Annual NOx Emissions (Tons) --- 23 CSAPR States

All Sources Electric Generating Utilities

IPM 5.14
State 2011" 2017° 2011" 2014° 2017°
Alabama 357,022 223,568 64,008 51,850 27,607
Arkansas 230,813 170,207 38,562 38,396 26,096
I1linois 504,642 358,286 73,670 49,776 35,372
Indiana 440,614 326,059 119,387 109,708 100,788
lowa 238,571 156,305 39,704 32,337 21,034
Kansas 340,096 200,710 43,400 26,237 25,481
Kentucky 325,690 251,174 92,279 86,980 86,018
Louisiana 533,211 419,027 50,109 37,264 27,266
Maryland 164,876 111,618 19,706 15,053 8,858
Michigan 440,244 316,933 77,893 56,824 72,898
Mississippi 204,022 130,636 27,586 20,173 17,873
Missouri 370,818 241,103 66,168 74,192 46,932
New Jersey 166,521 134,868 7,242 7,096 8,924
New York 386,743 273,384 27,256 22,214 15,135
North Carolina 364,707 234,405 48,813 44,288 49,263
Ohio 581,520 384,429 104,199 89,345 70,888
Oklahoma 424,589 324,890 80,936 37,562 50,032
Pennsylvania 558,859 424,900 153,562 125,612 118,370
Tennessee 319,661 206,343 27,000 22,370 14,286
Texas 1,299,550 1,112,029 147,204 122,467 135,462
Virginia 312,169 214,366 40,139 27,648 24,221
West Virginia 173,444 157,946 56,620 72,970 61,818
Wisconsin 266,671 180,120 31,881 21,773 19,903
23 State Total 9,005,052 6,553,307 1,437,324 1,192,138 1,064,525

! 2011eh_cbh6v2_v6_11g state_sector_totals.xIsx (referenced in EPA-HQ-OAR-2015-0500-0087)
2 2017eh_cb6v2_v6_11g state_sector_totals.xIsx (referenced in EPA-HQ-OAR-2015-0500-0087)
> Air Markets Program Data tool (http://ampd.epa.gov/ampd/)



Alternate Integrated Planning Model EGU Emission Scenarios

For purposes of determining whether alternate cost-based EGU emission control scenarios would be
appropriate for reducing ozone at downwind monitorsinthe CSAPR modelingdomain, EPAran a series
of IPM emission scenarios. Figures 2and 3 presentthe emissions and emission reductions forall EGU as
predicted by IPM, for the 2017 ozone season, as published by EPA in the document “Ozone Transport
Policy Analysis Proposed Rule TSD”*. Figure 3 is taken from Table B-2, 2017 Ozone Season NOx EGU
Emissions for Each State at Various Pollution Control Cost Thresholds (CT) per Ton of Reduction (Tons)
“All Units” while Figure 4is taken from Table B-3, ‘Emission Differences between the 5.14 Base Case
and the Other Pollution Control Cost Thresholds (Tons) from “All Units™.

In this policy analysis TSD, EPA states that “[t]he air quality modeling for this proposal, including
identifying nonattainment and maintenance receptors, performing contribution analysis, and modeling
an illustrative control case relied on IPMv5.14. Afterthe modelinganalyses wereunderway, the EPA
released an updated IPMbase case, version 5.15, and the final Clean Power Plan (CPP). Inorderto
reflectall on-the-books policies as well as the most current power sector modeling data, the EPA
performed anassessment (described in this TSD) to reflectinclusion of IPM5.15 with the CPP for this

I”

proposal.” Based on thisinformation, isit noted that EPA failed to account forits late st estimates of EGU
emissions underthe CPP when conducting both the air quality modeling (and associated attainment

tests) and State level contribution analysis.

In fact, from these two figures, itis noted that EPA’s estimate of ozone season NOx emissions from EGUs
usedinthe air quality modeling and significant contribution analysis used to justify the ruleis
approximately 93,000 higherthan latest on-the-books estimates expected by EPA. States that have the
greatest seasonal decrease difference (lowerinv5.15 than inv 5.14) between the modeled simulation
(v5.14) and the one identified by EPA as the true base case (v 5.15) are Kentucky (11,792 tons),
Michigan (10,188 tons), and Pennsylvania(8,574tons). Alternately, the States that show the largest
increase in emissions between the two scenarios are Maryland (2,217 tons), Alabama (1,441 tons), and
Nevada (355 tons).

Finally, itcan be observedin Figure 3 thatthe national proposed emission budgets are 84,775 tons of
NOx lowerduringthe ozone season relative to the CPP base case (v5.15) as compared 92,961 tons
“removed” by simply movingfrom IPMv 5.14 to the unmodeled (with CAMx) CPP base case.

4 http://www.epa.gov/sites/production/files/2015-11/documents/ozone_transport_policy_analysis_tsd.pdf



Table B-2. 2017 Ozone Season NO: EGU Emissions™ for Each Stare at Various
Pollution Control Cost Thresholds (CT) per Ton of Reduction (Tons) “All Units™.

Lass
Stringent Propased

314 Base | 515 Base | 35000om | 313000em | 33400%en | 55000ton | 36400ven | 510000%on | Control Enmissians

Case Cazs CT CT CT CT CT CT Altemative Budgets
Alabama 12,151 11,863 10,015 12093 10,486
Arizona 20835 15,961 10805 16,873 16,973
Arkansas 11,580 §.384 6,285 6414 6414
California 4122 3.7 3.788 3,789 3789
Colorado 14,807 13,467 13,444 13467 13,467
Conmecticat 1.387 1.4507 1.610 1,607 1.6807
Delaware 338 580 580 380
Diistrict of Columbia 0 L] 0 1]
Florida 33,539 1584 13,512 30,284 043
Georgia 2.533 137 7.260 7.501 7.5l
Idaho 204 24 45 152 4
Iimois 15,810 10,627 10.564 10,761
Indiana 43910 35,885 30374 31,033
Towa 2364 B.190 7.8351 7833
HKansas 11,584 11,383 11,424 11,393
Kentucky 38903 13,503 15,3048 15,876
Louisiana 13,925 11,127 11,074 11,077
Maine 1602 1.565 365 1,565
Marvland 5.107 §.293 65,287 6138
Massachmsetis 1,035 2268 1119 M
Michigan 32,411 11,858 12,340 5
Minmesota 11,501 11,145 10,047
Mississippi B.051 B.217 3.002
Missouri 20,432 17.732 17.705
Montana B.302 14 1746 39
Nebrazka 14,548 14,613 14,237 14577
Nevada 4,182 4,532 4.330 1548
New Hampshire 301 23 189 180
New Jersey 4617 3.581 3.580 3080
New Mezico 17,266 17372 14,840 17372
New York 2,123 1807 7.538 673
North Carolina 12,048 15,3835 15,389 15,341
North Dakota 13,037 15,423 13,078 16,246
Ohia 19,583 13,503 19,503 10,823
Oldaboma 14,333 15,918 17,45 18,103
Oregon 1.038 BOD 300 300
Pennsylvania 52,173 41,389 14,834
Rhbode Island 208 257 260
Sounth Carolina 5.183 2812 4,738
Sounth Dakota 633 207 187
Tennessee 5382 5402 3434
Texmas 54,651 58,57 54,301
Utah 15,160 1448 11,018
Vermont 108 163 163
Virginia 11,254 B.77 8.662
Washington 1.002 47 47 ey 47
West Virginia 25,5048 15071 14,735 13,649 13,433
Wisconsin B.201 592 5.005 5845 5815
Wyoming 14,281 10,724 10,167 0,258 0,245
Nationwide | 022178 600317 | STHE0S 407 105 480,788 397120 386293 167 400 | 511,007 514 542

*Source: Integrated Planning Model nun by EPA, 2015, See Appendix A for Hst and description of thess IPM mun:. Emizsion: have besn

rounded te the nearest ton. Emizsions shown for all fossil-fired units greater than 23 MW when only an ozone s2ason cost constraimt is apphied.
Costs are m 20115,

Figure 3. Table B-2 from Air Policy TSD; State-level 2017 ozone season EGU NOx emissions forvarious
pollution control cost thresholds.



Table B-3. Emission Differences between the 5.14 Base Case
and the Other Pollution Control Cost Thresholds (Tons) from “All Units™,

Les:
Siringent Propozed

314 Basz | 515 Base | 3500¢ton | 51300'ton | §3400ton | $5000ton | 3640010 | 310000700 | Comerol Emiszioms

Case Caze CT CT CT CT CT Altemarive | Budzst:
Alabama 0 1,441 -1,207 -3,303 56 -1.4565
Arizona 0 -3.874 -0 683 -0.802 -3,860 -3.860
Arkansas 0 -5.401 -6,257 -,553 -3 476 -5.474
California 0 =313 =341 =336 =333 -
Colorade 0 -1.430 -1.042 -1313 -1 430 -1.430
Connecticmt o 0 17
Drelaware 0 192
Dastrict of Columbia o o
Florida 0 -3.403
Ceorgia o -2.038
Idaho 0 44
Dlimais 0 -2 B0g
Indiana 0 -1.41
Iowa 0 -1.057
Kanzas 0 126
Kentucky 0 11,782 -
Lomisiana 0 -2.764
Maine 0 -+
Marvland 0 2217
Maszachosefts 0 262
Michigan 0 -10.188 -
Minnesota 0 =278
Mizsissippi o =533
Miszonri 0 -1.968
Montana 0 -743
Nebraska 0 a3
Nevada 0 353
New Hampshire o -12
New Jersev 0 =567
New Mexico 0 106
New York 0 -1.213
North Carclina 0 -£.741
North Diakota 0 -5.414
Ohin 0 =44
Oklahoma 0 =414
Oregon 0 -218
Penncylvania 0 -B.573 -10,783 -33.338 -15.347 -35 460 -33488
Ehode Izland 0 4o 40 532 40 40 4 48
Sonth Carolina 0 =308 -1.3435 -1.444 -1.482 -1.491 -1.493 -137
Sonth Dakota 0 =356 -356 -356 =356 =356 =356 - =334
Tennessee 0 -Blé -840 -028 237 -1.013 -1.032 -1, -BEg
Texas 0 -7.432 -8.081 -10,260 -11.245 -13.368 -14.123 -13,944 -7 423 -2.508
Utah 0 471 -671 -4.142 -4.142 -5,082 1 -5, =571 =71
Vermont 0 -16 -id -16 -16 -1d -i6 -16 -36
Virginia 0 -2.054 -1476 -1.593 -3443 -4.841 -5.072 -,002 -2.372
Tashington 0 =256 -156 =156 =256 =256 -236 -236 -25
West Virginia 0 37 -3338 -10,851 -11.237 -12.153 -12.183 ] -10.851
Wisconsin 0 -2.878 -1.381 -84 -1.833 -1.876 -3,127 -LB8
Wroming 0 -3.486 -3.358 -4.113 -5.023 -5.037 -3470 -3.484
Nationwide ] #1061 | -113 583 -105.173 -111400 [ 130390 | -2d0482 -153 916 -117 868 -177.736

*Source; Integrated Planning Model nin by EPA, 2015, See Appendix A for Hst and description of thess IPM run:. Emizstons have besn
rounded o the pearest ton. Emizsions shown for all fossil-fired units greater than 23 MW when only an ozone seazon cost constraint iz apphied.
Costs are m 20118,
Figure 4. Table B-3 from Air Policy TSD; State-level 2017 ozone season EGU NOx emission differences
frommodeled IPMv. 5.14 Base Case for various pollution control cost thresholds.



Ozone Concentrations at Nonattainment Monitors Associated with IPM Strategies

Accordingto EPA, the proposed NOx controls represented in the above figures resultin “meaningful”
ozone improvements (p. 75736). In contrast to this statement, as notedinthe air policy TSD and
representedin Table 2, none of the CSAPR nonattainment monitors are estimated to have resolved their
average designvalue problems (i.e., estimated nonattainment) at any of the NOx cost thresholds
examined when examined across the IPMv. 5.15 scenarios.

Table 2 identifies the relatively insignificant change in future year design values projected by EPA. This
table lists the nonattainment monitors from CSAPR and their estimated nominal change in design value
associated with the thousands of tons NOx reduced underthe cost effective control strategies
investigated by EPA.

In fact, the only change of significance noted in EPA’s design value analysis is the average design value
for two maintenance monitors (Richmond, NY and Hamilton, OH) dropped below 76 ppb in the
transitionfromthe IPMv.5.14 to IPMv. 5.15 base cases. In otherwords, should EPA have run CAMx
usingthe 2017 EGU base case theyfeel is more representative of on-the-books controls, they estimate
that at least two additional projected monitorsinthe impacted eastern states (and the associated
significant contribution requirements of upwind states) would have been eliminated.



Table. 2. Summary design values at CSAPR nonattainment monitors for various pollution control cost thresholds.

IPMv.5.15 Avg DV

2017 2017 I..ess Proposed More
2011 2011 5.14 5.14 $500 $1,300 $3,400 $5,000 $6,400 Stringent Emissions Stringent
Avg  Max Avg Max Base /ton  /ton /ton /ton /ton  $10,000 Control Budgets Control
Monitor State County DV DV DV DV Case CT CT CT CT CT /ton CT  Alternative Alternative
90013007 Connecticut Fairfield 84.3 843 77.1 81.4 76.9 76.8 76.5 76.5 76.5 76.5 76.4 76.8 76.5 76.5
90019003 Connecticut Fairfield 83.7 837 780 811 77.9 77.8 77.5 77.5 77.5 77.5 77.5 77.8 77.5 77.5
90099002 Connecticut NewHawen 857 857 77.2 80.2 77.1 77.1 76.9 76.9 76.9 76.9 76.9 77.1 76.9 76.9
480391004 Texas Brazoria 88.0 88.0 814 823 81.2 81.1 81.1 81.1 81.0 81.0 81.0 81.2 81.1 81.1
481210034 Texas Denton 843 843 769 794 76.7 76.7 76.6 76.6 76.6 76.5 76.5 76.7 76.6 76.6
484392003 Texas Tarrant 873 873 796 821 79.4 79.3 79.3 79.2 79.2 79.2 79.2 79.3 79.3 79.3
484393009 Texas Tarrant 86.0 86.0 786 78.6 78.4 78.4 78.3 78.3 78.2 78.2 78.2 78.4 78.3 78.3
551170006 Wisconsin Sheboygan 84.3 84.3 77.0 79.4 76.7 76.6 76.6 76.6 76.5 76.5 76.5 76.6 76.6 76.6




