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1. INTRODUCTION

In the recent past, a limitation in air quality modeling studies has been the time to
process emissions inventories to produce data to be used in photochemical modeling.
A prototype, emissions modeling system has been created to significantly reduce the time
required to perform emissions preprocessing. The Sparse Matrix Operator Kernel
Emissions {SMOKE) mode! was developed to demonstrate using matrix-vector
multiplication for efficient emissions processing. It reproduces the core functions of
emissions processing (i.e., spatial allocation, temporal altocation, chemical speciation, and
growth and control of inventory emissions). For a five-day test case for a regional scale
application, SMOKE has previously been shown to be 27 times faster than Emissions -
Modeling System 95 (EMS-95) for point sources and 38 times faster for area sources
(MCNC 1998). A test case comparison was made with the Emissions Preprocessing System
version 2 (EPS2) versus SMOKE for an urban scale domain. SMOKE produced significant
reductions in computing time and disk space usage (MCNC, 1996).

This repert will document the process of growing the Coastal Oxidant Assessment
for Southeast Texas (COAST) emissions inventories from the year 1993 to 2007 using the
SMOKE modeling system. The COAST inventory components that were grown were the
point, area and non-road sources for the Beaumont-Port Arthur episode of August 31-
September 2, 1993. The SMOKE generated emissions were then merged with the mobile
and biogenic emissions components to create new emissions data for input into the
Comprehengive Air Quality Model with Extensions (CAMx).

2. GROWING BASE CASE EMISSIONS TO THE
YEAR 2007

Growth packets for the point, area, and non-road source inventories were acquired
from TNRCC. These packets were applied to the 1993 base case emissions using the
SMOKE modeling system. Mobile factors were also acquired from TNRCC. These factors
are geographical-based factors that take into account environmental, and growth and control
changes. These mobile factors were applied using a MCINC pre-processor called geocuts.
This section documents the process of applying the growth packets and mobiie factors fo
generate a 2007 base case for the August 31-September 2, 1993 episode.

2.1 POINT SOURCE INVENTORY

MCNC zcquired EPS2 packets to apply to the point, area and non-road source
inventory data from TNRCC. The point source inventory sections were Texas, Louisiana
and Offshore sources. The Texas and Louisiana sources were grown using the EPS2 style
packets named the following:
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growth.point.pendlecton.93_07
control.fact.24%ROP.point.1993_99
control.fact.point.hg.ch117.07base
control.fact.point.bpa.ch117.07base

Ll el h

Electronic copies of these packets will be made available. Some of the growth
packets acquired from TNRCC were in the Fast EPS2 format. In these cases, the Fast EPS2
format packets had to be reformatted to EPS2 format for use with the SMOKE modeling
system. Packet 1 was applied to the Louisiana inventory and all of the packets were applied
to the Texas inventory. The offshore point sources were not grown, thus the 1993 base casc
emissions were used for the offshore section of the point source inventory.

2.2 AREA AND NON-ROAD SOURCE INVENTORY

‘The area and non-road source inventory was also broken up into four sections. The
sections consisted of a TNRCC generated inventory {TNRCC AMS), a Systems
Applications International (SAT) generated inventery (SAL AMS), an offshore AMS
inventory (OS AMS), and a section for the link-based non-road inventory components
(LINK. AMS) previously ia the TNRCC AMS inventory. These area and non-road emission
inventories were very similar to the inventcries used for the Houston-Galveston episode
(September 6-11, 1993). The only difference being the addition of Tyler county emissions.
The Tyler county area source emissions were found to be missing in the Houston-Galveston
episode. The EPS2 style packets used to grow the area and non-road sources were:

s
1. egas.grofac.96_07.tnrcc.plane
2. egas.grofac.96_07.tnrcc.marine
3. egas.grofac.96 07.sai.area
4. cgas.grofac.96_07.inrcc.area
5. control.fact.nonr.hg bpa.1993_07.14Apr99
6. control.fact.nonr.att.1993_07.14Apr9%
7. control.fact.nonr.1a.1993_07
8. control.factors.area.loco
9. control.factors.area.marine.proposed
10. control.fact.24%ROP.area.1993_59

Electronic copies of these packets will be made available. Some of the growth
packets acquired from TNRCC were in the Fast EPS2 format. In these cases, the Fast EPS2
format packets had to be reformatted to EPS2 format for use with the SMOKE modeling
system. Packets 1, 2, 4-7, and 9 were applied to the TNRCC AMS inventory. Packets 3, 5-7
and 10 were applied to the SAI AMS. Packets 8 and 9 were applied to the LINK AMS
section of the inventory. The offshore area source inventory was not grown, thus the 1993
base case emissions were used for this section of the 2007 base case inventory.
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2.3 MOBILE SOURCE INVENTORY

The 2007 mobile source inventory was generated using geographical-based
environmental, and growth and control factors. These factors were applied to gridded
mobile inventorics using a MCNC pre-processor (geocuts_low.x), and “mask” files provided
by TNRCC. Changes in temperature effec: mobile source emissions. The environmental-
based factors shown in Table 1 were applied to the 2007 base case for the Houston-
Galveston episode (September 6-11, 1993) to adjust for the temperature differences between
the two episodes. For example, to generate August 31, 1993 NO, mobile emissions for the
grid cells comprising Harris County, a NO factor of 0.998 was applied to the September 7,
1993 gridded mobile emissions. The growth and controls factors were applied after the
envizonmental factors. The growth and contro! factors also shown in Table 1 were applied
to account for various controls not already implemented in previous 2007 mobile source
modeling. These additional controls were TIER II, Low Sulfur, and NLEV related changes.

VOC (gram-moles per hour) environmental factors
Conversion from HG to BPA Temperature Zone
Houston-Harris | Houston-Non-ifM | Galveston | Beaumont
Apply to 9/07/93 to get 8/31/93. 0.986 0.989 0.988 1.019
Apply to 9/08/93 to get 8/01/93 0.999 1.001 1.003 1.022
Apply to 9/09/93 to get 9/02/93 1.033 1.030 4.010 1.020
NOx (gram-males per hour) environmental factors
Conversion from HG to BPA Temperature Zone
Houston-Harris | Houston-Non-I/M | Galveston | Beaumont
Apply to 9/07/93 to get 8/31/23 0.993 0.998 0.998 1.002
Apply to 8/08/93 to get 9/01/93 1.002 1.002 1.001 1.002
Apply to 9/09/93 to get 9/02/93 1.005 1.005 1.002 1.002
CO (grams-moles per hour) environmental factors
* Canversion frcm HG to BPA Temperature Zonhe
Houston-Harris | Houston-Non-liM | Galveston | Beaumont
Apply to 8/07/93 to gef 8/31/93 1.000 1.000 {.99¢ 1.000
Apply to 9/08/93 to get 8/01/93, 1.000 1.001 1.000 1.001
Apply to 9/08/93 to get 9/02/93 1.001 1.001 1.000 1.000
Geographical-based control factors
Region NOy VOC
Houston-Galveston 0.845 0.930
Beaumont-Port Arthur 0.823 (.867
Louisiana 0.823 0.867
Texas Attainment Counties 0.823 0.8867

Table 1: Environmental-based and geographical-based factors applied to the Houston-
Galveston 2007 base case emissions to generate Beaumont-Port Arthur 2007 base cas¢
emissions.
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3. QUALITY ASSURANCE AND RESULTS

Previous SMOKE applications using TNRCC inventories had made EPS2 versus
SMOKE comparisons to understand if there are any differences in the emissions output data
produced from thesc models. Not all of the growth packets were applied to the TNRCC
inventories in a EPS2 modeling exercise. TNRCC and MCNC did do some comparisons
with selective parts of the 2007 base case inventory to make sure SMOKE was applying the
EPS?2 packets in the correct manner. MCNC performed additional tests to validate the
SMOKE modeling system while using the growth packets.

The tools used to validate the processing included:

Package for Analysis and Visualization of Environmental data (PAVE)
State and county totals

SCC or ASC totals
Other SMOKE quality assessment reporting tools.

PAVE and state and county totals were used to confirm growth and conirol occurred
only in the geographical areas desired. In some cases, PAVE and state and county totals
could also be used to confirm the magnitude of growth and control desired. Also in some
cases, Source Category Code (SCC) and Area Source Code (ASC) totals were examined to
confirm that certain sectors (e.g. construction equipment) received the correct changes. An
example PAVE plot is shown in Figure 1. This PAVE plot indicates that NGy, TNRCC
AMS (non-road) emissions increased up to 163% when grown to the year 2007. The largest
increase oceurs in Jefferson County. Absolute difference (2007 minus 1993 emissions)
plots reveal the NO, emissions increase in gram-moles per hour. For example, the large
percent increases in Harris County are where 1993 emissions were below 100 gram-moles
per hour. Percent difference and absolute difference plots were generated and examined for
gach inventory sector for each day.
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{2007 NOx - 1993 NOx ) *100 / 1993 NOx

COAST 2km DOMAIN, 9/2/93
NOx Percent Difference

160.0224 P

126.0

820

5 580 . -

290

100

PAVE September 2,193 12:00:00
e . Min= -8.8 at (237,163). Max= 163.9 at(218,161)

Figure 1: Percent difference emissions plot of the TNRCC AMS gridded inventory for
September 2.

PAVE was used to confirm the appropriate mobile factors were applied to the correct
geographical areas. Figure 2 illustrates the factor differences between the September 2 and
September 7, 2007 mobile emissions. In this example, a factor of 1.005 was applied in
Harris County and in the non-Inspection/Maintenance counties (northern half of the eight
county Houston-Galveston (HG) region). The southern half of the HG region (Galveston in
Table 1) and the three county Beaumont-Port Arthur region were multiplied by 1.002 to
‘obtain September 9, 2007 emissions. The Figure 3 is used to ensure that the growth and
control factors have been applied correctly to the September 2, 2007 mobile emissions. The
date on the bottom of the PAVE plots is September 9, 2007 because the date was not
changed when generating September 2 emissions from the September 9 emissions. The date
stamps will not effect processing when the different components of the inventory are
merged to produce a comprehensive low-level emissions file for input into CAM,.
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(Sept 2, 2007 NOx) / ( Sept 9, 2007 NOx)

COAST UAM MODEL, 9/9/07
ENVIRONMENTAL FACTORED EMISSIONS DIVIDED BY HG 2007 EMISSIONS
1.010224

1.008

1.000 1

FANE . September 98,2007 10:00:00
Wk Min= 1.000 at (1,1}, Max= 1.005 at{131,152) °

Figure 2: Factor difference, mobile emissions plot for September 2, 2007 after
environmental factors have been applied to the September 9, 2007 emissions.

MCNC
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{Sept 2 NOx after control) / ( Sept 2 NOx before control)
COAST 2km DOMAIN

1.000224 prerec

0.9490

4.820

0.760

0.700

1 ‘ 248
FRvE September 38,2007 0:00:00
e Min= 0.823 at(194,165), Max~ 1.000 at(2,1)
Figure 3: Factor difference, mobile emissions plot for September 2, 2007 after control

factors havg been applied to the environmentally factored September 2, 2007 emissions.

The state and county emissions totals for point, area and non-road sources for
September 2, 1993 are contained in the Appendix. The pollutants included in the Appendix
are NQy, Volatile Organic Compounds (VOC), and Carbon Monoxide (CO). Since the
biogenic and mobile source emissions provided by TNRCC were gridded inventories, state
and county totals could not be readily generated.
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4. SUMMARY AND CONCLUSIONS

EPS2 growth and control packets were applied to the August 31-September 2, 1993
base emissions to generate year 2007 base case emissions. These packets were applied to
the point, area and non-road source inventories using the SMOKE modeling system.
Geographical-based factors were applied to a gridded mobile inventory to simulate
environmental conditions and additional controls for the August 31-September 2, 1993
episode. These factors were applied using a MCNC pre-processor called geocuts.

Validation procedures were performed on all inventory components that were grown
and controlled to the year 2007. Aficr a review of these emissions, it can be concluded that
the base case emissions for the August 31-Septermber 2, 1993 episode received the desired
growth and control to the year 2007.
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6. APPENDIX
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2007 Area Link 1993 Area Link Percent Difference
FIPS co NOX | vOC CO NOX | vVOC co NOX | VOG |COUNTY =
22003| 013 | 025 | 009 | 043 0.38 | 0.0 0.0 342 | -10.0 |AllenPar
22011] 0.18 | 0.34 012 0.18 0.51 0.13 0.0 333 | -7.7 \BeauregardPar
22019 1.37 | 411 085 | 1.2 | 543 | 0.89 38 | 133 | -45 |CalcasieuPar
22023] 034 | 264 | 047 | 030 | 244 | 015 | 133 | &2 | 133 [CameronPar
22053| 0.03 0.19 0.01 - 0.02 0.18 0.01 50.0 5.6 0.0 |JeffersonDavisPar
22115| 034 | 0865 0.23 0.34 097 | 025 0.0 330 | 8.0 |VernonPar
22000{ 2.39 8.78 147 2.29 591 1.53 44 114 | -3.8 |Louisiana
FIPS co NOX | vocC cO NOX | VoG co NOX | VOC |COUNTY
48005 0.1 060 | 004 | 041 0.90 | 0.04 0.0 33.3 8.0 |AngeinaCo
48007|  0.05 0.24 0.02 0.05 033 | 002 0.0 273 0.0 |AransasCo
48075 0.03 0.17 0.01 003 | 025 | 001 0.0 32.0 0.0 |AustinCo
48021] D02 | 008 G.00 002 | 042 | 001 0.0 333 | -100.0 |BastropCo
48025 0.04 | 021 0.01 0.04 0.31 0.01 0.0 32.3 00 |BeeCo
48027| 0.30-| 1.60 0.09 0.30 239 | 010 0.0 331 | -10.0 |BeilGo
48039 0.90 567 0.37 0.81 505 | 034 | 114 47 8.8 |BrazoraCo
48041 . 0.19 102 | 006 | 0.19 152 | 007 0.0 329 | -143 |[Brazosto
48051 0.02 | 0.1 0.01 0.02 017 | 001 0.0 353 0.0 |BuresonCo
48053] 0.04 0.19 001 004 | 025 | 0.01 0.0 321 00 |BumeiCo
48055 0.0 0.05 | 0.00 0.01 0.08 | 0.00 0.0 375 NA |CaldweliCo
28057] 0.05 | 0.25 | 003 0.05 | 0.29 | 0.03 0.0 138 0.0 CahounCo
48071 151 | 1227 | o7t 132 | 1154 | 064 14.4 6.3 10.8 |ChambersCo
4B089|  0.03 0.15 0.01 003 | 623 | 0.01 0.0 348 0.0 |ColoradoCo
48091] 0.09 | 046 003 | 009 | 06g | 003 0.0 33.3 0.0 |ComalCo
48123 0.03 516 | 0.01 0.03 | 024 | 0.01 0.0 333 00 |DeWitiCo
48143 0.03 017 0.01 0.03 025 | 001 0.0 320 00 |FayettsCo
48157 0.28 147 0.09 028 | 220 | 0.09 0.0 33.2 0.0 |FortBendCo
28167| 236 | 1082 | 170 | 202 | 1884 | 1.50 16.8 74 133 |GalvestonCo
48175 0.01 0.05 | 0.00 0.01 0.07 | 0.00 0.0 286 NA |GelisdCo
48177| 0.03 .14 0.01 003 | 021 0.07 0.0 333 0.0 |GonzalesCo
48185 0.03 | 0.6 0.01 0.03 | 024 | 0.01 0.0 333 0.0 |GrmesCo
45187| 0.03 0.3 | 0.01 0.03 | 020 | 601 0.0 35.0 0.0 |GuadaiupeCo
48199] 0.17 0.90 0.05 0.17 135 | 0.06 0.0 333 | -16.7 |HardinCo
48201 281 | 1779 | 142 | 249 | 2036 | 1.4z 18 22 0.0 |HamisCo
48208 003 | 014 | 0.01 0.03 | 0.20 | 0.0 0.0 30.0 0.0 [HaysCo
48225 0.03 0.18 0.01 003 | 027 | 0.0 0.0 333 0.0 |HoustonCo
48239 0.02 0.1 0.01 00z | 016 | 0.01 0.0 313 0.0 [JacksonCo
48241 005 | 026 | 002 0.05 | 039 | 0.02 0.0 333 0.0 [JasperCo
48245| 0.62 4,02 0.37 0.58 4,60 0.35 6.9 -12.6 5.7 lJeffersonCo
48248] 0.06 032 | 0.02 006 | 047 | 002 0.0 31.9 0.0 |JmWellsCo
48255 0.02 0.30 0.01 002 | 018 | 0.01 0.0 375 0.0 [KamesCo
48261| 006 | 030 | 002 { 006 | 033 | 0.02 0.0 oK 0.0 |KenedyCo
48273 0.08 0.44 0.03 0.08 058 | 0.03 0.0 | -24.4 00 |KiebergCo
48281] 0.02 008 | o.01 002 | 013 | 0.01 0.0 30.8 0.0 |LampasasCo
28265 0.03 016 | 0.01 0.03 | 0.23 | 601 0.0 304 0.0 |LavacaCo
78287 002 | 041 | 001 | 002 | 0.46 | 001 00 | 313 | 00 |[LeeCo
48289 0.02 0.1 0.01 g0z | 046 | 0.01 0.0 31.3 0.0 |LeonCo

Table A-1: Non-road Link source emissions fotals for 1993 and 2007 base cases for September 2, 1993.
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482911 0.21 1.09 0.06 0.21 1.64 0.07 0.0 -32.3 -14.3  |LibertyCo
48297 0.02 | 0.8 0.00 0.02 0.12 0.0 Q.0 -33.3 ~100.0 iLiveOakCo .
48313 0.02 0.09 0.01 0.02 0.14 0.01 6.0 -35.7 0.0 |MadisonCo
48321 0.08 0.38 0.02 0.07 0.54 0.02 14.3 -28.6 0.0 |MatagordaGo
48331 0.04 019 | 0.0 0.04 029 | 0.01 0.0 -34.5 0.0 [MilamCo
48339 0.29 1.52 0.09 0;29 228 0.10 00 | -333 -10.0  |MontgomeryCo
48351 0,02 0.1 0.04 0.02 0.17 0.01 0.0 -35.3 0.0 |NewtonCo
48355 0.52 3.55 0.33 047 3.66 0.30 10.6 -3.0 10.0 |NuscesCo
48361 0.47 3.41 0.27 042 3.7 0.25 11.8 -8.1 8.0 jOrangeCo
48373 0.056 0.28 0.02 0.05 0.38 6.02 0.0 -31.6 0.0 |PolkCo
48391 o.M 0.07 0.00 0. 0.10 0.00 0.0 -30.0 MNA  |RefugioCo
48395/ 0.02 0.13 0.01 0.02 D.19 0.1 0.0 -31.6 0.0 [RobertsonCo
48407 0.03 0.14 0.01 0.03 0.20 0.1 0.0 -30.0 0.0 [SandacintoCo
48408; 0.02 0.13 0.01 0.02 Q.19 0.01 0.0 -31.6 0.0 {SanPaficioCo
48453 0.22 0.64 0.04 6.22 0.96 0.04 0.0 -33.3 0.0 {TravisCo
48455 0.02 0.10 0.01 0.02 0.14 0.01 0.0 -28.6 0.0 |[TrinityCo
48457 0.03 0.14 0.01 003 | 021 0.01 0.0 -33.3 0.0 |TylerCo
48469] 0.03 0.15 .01 0.03 0.23 0.01 0.0 -34.8 00 |VictoriaCo
48471 0.08 0.43 €.03 0.08 0.64 0.03 0.0 -32.8 0.0 |WalkerCo
48477] 0.04 0.22 0.01 0.04 0.33 0.01 0.0 -33.3 0.0 |WashingtonCo
48481 0.06 0.33 0.02 0.08 0.50 0.02 0.0 -34.0 0.0 |WhartonCo
484911 0406 0.30 0.02 0.06 0.44 0.02 0.0 -31.8 0.0 |WillamsonCo
48493F 0.01 0.05 0.00 0.01 0.07 0.00 0.0 -2B.6 NA  |WilsonCo
48000| 12.38 83.81 6.25 11.49 93.55 5.85 7.7 -i0.4 50 |Texas
Total | 14.77 92.59 7.72 13.78 | 103.46 7.48 7.2 -10.5 3.2 [TXandlLA

Table A-1: Mon-road Link source emissions (ola!s for 1993 and 2007 base cases for September 2, 1993,
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2007 SAl area 1993 SAl area Percent Difference
FIPS |CO NOX |VOC |CO NOX |[VOC |CO NOX |VOC  |COUNTY
22003 026! 012 0.2 032 043 0.13] 1875 -7.69) -7.69|AllenPar
22011 8.27 1.97 1.75 880 213 2.04] -6.02f -7.51| -14.22|BeauregardPar
22019 41.87) 11.01 8.48( . 44.81) 11.86 1011 -6.56| ~-7.171 -16.12|CalcasieuPar
22023 200 051 043 214 055 050 -654] -7.27] -14.00|CameronPar )
22053 0.03; 0.1 0.02 0.04] 001 " 0.02| -25.00 0.00 0.00|JeffersonbavisPar
22115 10.98 2.79 2.62 11.78 3.1 3.01 -6.79| -7.31] -12.96/VemonPar
220000 6341 1641 13.42] 67.89] 17.69| 15.81| -6.60f -7.24 -15.12|Louisiana
FiPs |CO NOX [VOC [CO . [NOX |vOC |cO NOX |[VOC |COUNTY
48005 7141 031 1.69 6.90| 033 1.87 348; -6.08] -9.63{AngelinaCo
48007 670 022 1.6 643 023« 1.37] 4200 -4.35f -15.33jAransasCo
48015 7.62 0.26 1.89 7.37 0.27 210 339 -3.70] -10.00]AustinCo
48021 14.45 0.50 3.56 14.02 053] 3.84 307 -568| -7.29|BastropCo
48025 949 0331 1.92 a.21 035 2.44] 304} -571 -10.28|BeeCo
48027 32.33 1.03] 7.43 31.36] 1.09] 7.95] 3.09] -550 -6.54|BellCo
48031 .01 0.00 (.00 0.01 Q.00 0.00 0.00)NA NA BlancoCo
48039 - 36.70] 680} 11.71 37.37] T7.07| 14.00| -1.79] -3.B2} -16.36|BrazoriaCo
48041 46197 160 10.94] 4465 188 11.9 345 -4.76] -8.14\BrazosCo
48047 0.01 0.00!  0.00 0.01 0.00; 000 0.00|NA NA BrooksCo
48051 524 018 128" 507 0.19] 136 335/ -528] -5.88|BurlesonCo
48053 0.68 002 0.41 0.98 0.02 0.41 0.00 0.00 0.00(BurnetCo
48035 9.96 0.356 245 9.66 0.36 2.67 311 -2.78| -B.24|CaldwellCo
4805'1_" 7.20 0.25 1.72 6.98 0.26 1.95 3.15F  -3.85] -11.79|CalhounCo
48071 553 - 0.29 2,03 528 022 288 473 -4.55 -29.51|ChambersCo
48089 7.03 0.24 1.80 6.79 0.25 1.97 ) 3.53| -4.00} -8.63{ColoradoCo
48091 3.10f o1 0.75 3.00; 0.1 .81 333 0.00] -7.41|ComalCo
48123 7.11 0.25 1.7 6.90 0.26 1.87 3.04 -3.851 -B.56|DeWitiCo
48145 101 0.04 0,34 0.98 0.04 0.35 3.06 0.00( -2.86(FallsCo
48149 7.58] 026 1.88 7.36] 0.28) 2.00 342 -7.14; -6.00|FayetteCo
48157 30.27] 286 10.56] 20.07| 294| 12.36] 4.13] -2.72| -14.56|FortBendCo
48167 30.11 399 1044 29.08 412 1384 3.54| -3.18] -24.57|GalvestonCo
48175 '2.26] 008 0.46 219{ 0.08] 051 3.20 0.00] -9.80(GoliadCo
48177 6.52| 023 132 6.30| 0.24]  146] 349 417 -9.59|ConzalesCo
48185 7.20 0.25 1.76 6.97 0.26 1.87 3.30f -3.857 -5.88|GrimesCo
48187 20.69] 077 482 2003 0.81 522 3.30| -4.94] -7.66/GuadalupeCo
48199 14.48] 0.61 4.49 14.29) 069 4.84 1.33( -11.59 -8.11)|HardinCo
48201 606.15( 109.26| 133.75| 586.921 111.84| 174.77 3.30] -2.31] -23.47|HarrisCo
48200 2426 0.84] 586 23.44] 088 6.38 3.50] -4.55 -B.15|HaysCo
48225 0.77] 002 013 074 0.02{ 0.16] 4.05 0.00} -18.75{HoustonCo
45239 4.95 017 1.19 477 0.18 1.30 ar7|  -5.56] -8.46}JacksonCo
48241 11.74 0.80 2,78 11.39 0.54 3.18 3.07| -7.41] -12.58{JasperCo
48245 61.90] 16.58] 13.57 63.83] 16.91] 17.05f -3.02| -1.95 -20.41|JeffersanCo
48249 2.30 0.07 0.52 230 0.07 0.53 0.00 0.00f -1.89{JimWellsCo
48255 470 0.16] 1.08 454 047 119 3.52] -5.88] -8.40{KarnesCo
48261 008 0.00] 002 008 000 002 0.00|NA 0.00jKenedyCo
48273 11.09 0.42 3.04 11.09 70.42 3.01 0.00 0.00 1.00|KlebergCo
48281 0.29] - 0.01} - 0.08 0.20) 0.01 --008 0.00 Q.00 0.00|LampasasCo

Table A-2: SAl area/non-road source emissions total for 1993 and 2007 base cases for September 2, 1993
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TNRCC Waork Order No. 9800693000-08

4B285|  7.08] 0.25] 1.70]  6.85| 0.26] 1.88] 3.07] -3.85] -8.60|LavacaCo
48287| 485 047] 1.20( 471 048] 128 207 -5.56| -6.95|LesCo

48289  0.21] 0.01] 6.21] ©0.20] 001] 021 500 0.00] 0.00|LeonCo

48201| 12.76] 096| 4.32] 12.18| 1.11| 479 4.76| -1351] -9.81|LibertyCo
48287|  1.39] 0.04] - 0.17] 135 004 021] 286 0.0 -19.05|LiveOakCo
48313 ~ 4.43] - 0.14] 081| 400 015 088 3.25| -6.67| -7.05MadisonCo
48321 13.99 048] 3.26 1353] 051 364 3.40( -5.88| -10.44{MatagordaCo
78331]  B.69| 030] 25|  840] 032 228 3.45| -6.25 -5.70|MiamCo
48330 66.08|  2.80| 13.10 62.8B| 2.85 18.02] 508] -1.75| -16.23|MontgomeryCo
48351|  B.12| O047] 121] 497| 0.49] 133] 3.02| -1053] -9.02|NewtonCo
48355 107.02 4.02| 27.80] 107.01 4.02] 2912 0.01 0.00 -4.53|NuecesCo
48361| 12.00] 246 412| 13.24| 257| + 502| -1.89| -4.28| -17.93|OrangeCo
“43373|  11.62| 0.39| 2.75| 1124| 042 349 3.38| -7.14| -13.79|PokCo
28301]  3.02] 0.0 081]  202] 041 088 342 -8.09] -10.29|RefugioCo
28395  5.49| 0.18] 1.5  503| 049, 1.34] 3.18] -5.26| -6.72|RobertsonCo
48405 0.16] 0.01 0.04] 0.16{ 0.01 0.04 .00 0.00 0.00)SanAugustineCo
48407|  6.25| 022| 1.54] 602] 023 1.70] 3.82] -4.35| -0.41|SanJacintoCo
48400| . 22.28| 077| 534 2152| 081 590 344 -494] -9.48/SanPaticioCo
48453 216.65| 7.41| 46.54| 21175 705 B441| 2.31| -6.79] -14.46|TravisCo
48455| 379 043 074] 367| 0414] 083 3.27| -7.14| -10.84[TrnityCo
48457]  6.31] 027 149] 6.10] 029 1.70| 3.44| -5.80| -12.35|TylerCo
48460] 28.18| 0.8 6.47| 27.33] 1.03] 7.23| 8.41] .85 -10.51|VictoriaCo
28471] 19.28| 065 2.72| 1864 070 3.18] 343] -7.14| -14.47|WalkerCo
48473|  5.12| 049 183 417] 019] 202] 7.34| 0.00] -9.41|WallerCo
4477|1007 O34] 276] ©71| 035 205 3.71| -5.56] -5.44|WashingtonCo
48481)  16.15] 0.70| 3.50] 14.64] 0.74] 386 348 -5.41] -9.33|WhartonCo
33491 5233| 1.83| 1293 61.41| 193] 1400 2.39 -5.18| -7.64|WiliamsonGo
a8493]  2.85] 040 070 2.77| 044] 075 2.89] -9.08| -6.67|WisonCo
43000 1707.5§ 175.85| 401.81| 1664.23| 181.14} 479.74 2.61 -2.92| -16.24|Texas

Total | 1771.10] 192.26] 415.23| 1732.12 108.83| 495.55] 2.25 -3.30| -16.21|TXand LA

Table A-2: SAl area/non-road source smissions total for 1993 and 2007 base cases for September 2, 1893
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TNRCC Work Order No. 9800693000-08 MCNC

2007 TNRCC area/nan-road 1993 TNRCC area/nonroad Percent Difference

FIPS co NOX vOC co NOX VoG Cco NOX VOC|(COUNTY
22003 0.19 0.01 0.04 017 0.01 0.04 11.76 0.00 0.00|AllenPar
22011 6.07 0.18 1.57 522 0.18 1.63 16.28 0.00] - -3.68{BeauregardPar
22019 3398 . 1.1 6.18 29.24 _ 111 . 872 16.21 - b.oo -8.04|CalcasieuPar
220231 5.86 2.80 455 5.03| 2.59 4.10 16.50{ - 811 - 1098 CamemhF‘af )
22053 0.03 - 0.00 0.00 - 0.03 0.01 . 0.00 . 0.00 -100.00| - NA JefférsonDaﬁsPar
22115 6.54 0.17 2.44 5.53 0.18 244 18.26 -5.56 0.00|VemonPar
22000 52.67 427 14.78 4522 4.08 14.93 16.48 4.66 ~1.00(Louisiana

FIPS co NOX| VoG co NOX vOoC CcO NOX VOC|COUNTY
48005 254 0.06 0.84 239 0.06/ 0.86 6.28 Q.00 -2.33|AngelinaCo
48007 5.68 0.81 2.27 5.00 0.87 2.37 13.60 -6.90 -4 221 AransasCo
48015 5.02 0.14 1.54 4.26 015 1.55 17.84 -6.67 -0.65|AustinCo
48021 8.34 0.26 1.58 6.95 0.27 1.80 20.00 -3.70 -12.22{BastropCo
48025 6.32 0.18 219 545 0.19 2.24 15.95 -5.26 -2.23)BeeCo
48027 21.89 0.85 3.62 18.45 0.90 4.13 19.19 -5.66 -12.35|8ellCo
48039 M.72 2.95 8.07 28.94 2.96 7.83 19.97 -0.34 3.07|BrazoriaCo
48041 ] 30.87 0.89 G6.26 26.19 0.92 6.67 17.87 -3.26 -8.88(BrazosCo
48047 0.03 0.00 0.01 0.03 0.00 0.01 0.00 NA 0.00|BrooksCo
48051 3.45 0.10 1.88 293 0.10 1.93 17.75 0.00 -2.59]1BurlesonCo
48053 0.64 0.10 0.16 0.62 0.10 0.15 3.23 0.00 6.67|BumetCo
48055 5.48 0.32 2.87 4.27 0.28 3.03 28.34 10.34 -5.28|CaldwellCo
48057 21.30 141 8.86 19.66 1.37 8.86 8.34 2.92 0.00|CalthounCo
48071 33.98 2.27 10.25 32.49 2.23 9.97 4.59 1.79 2.81)ChambersCo
48089 4.65 0.13 . 298 3.95 0.14 287 - 1772 -7.14 3.83|ColoradoCo
48091 0.20 0.11 0.06 0.23 0.12 0.07 -13.04 -8.33 -14.29|ComalCo
48123 4.81 0.14 1.92 4.09 0.14 1.96 17.60 0.00 -2.04iDeWittCo’
48145 0.52 0. Q.08 0.43 0.01 0.08 20.93 0.00 -11.11|FallsCo
48149 713 Q.15 250 4.36 0.15 272 17.66 0.00 -8.09]FayetteCo
48157 22.28 2.59 3.89 18.54 2.64 3.62 2017 -1.89 1.93|FortBendCa
48167 64.65 3.91 10.98 55.05 3.61 10.83 17.44 8.31 0.46|GalvestonCo
48175 1.53 0.04 1.91 1.30 0.05 1.84 17.69 -20.00 3.80|GoliadCo
48177 4.39 0.13 1.07 a73 0.13 1.15 17.69 0.00 -6.96|GonzalesCo
48185 4,82 0.14 1.22 4,10 0.14 1.26 17.56 0.00 <3.17}GrimesCo
45187 10.66 0.34 2.83 8.66 0.36 3.00 23.09 -5.56 -5.67|GuadalupeCo
48199 7.31 .39 1.53 68.74 0.40 1.52 B.AG -2.50 0.66{HardinCo
48201 349,96 19.28 27.53 267.06 16.79 28.95 31.04 14.83 -4. 3 {HarrisCo
48209 10.04 0.36 0.92 7.93 0.38 1.22 26.61 -5.26 -24 59(HaysCo
48225 0.85 0.03 0.50 0.75 0.03 0.49 13.33 0.00 2.04|HoustonCao
48239 3.34 0.10 2.48 2.84 0.1 243 17.61 -9.09 2.06|JacksonCo

- 48241 7.98 0.23 1.80 6.74 - 0.24 1.94 18.40 417 -7.22l JasperCo
48245 30.62 2.79 12.31 26.74 2.66 12.25 14.51 4,89 - 0.49|JeffersonCo
48249 3.82 0.13 1.68 3.75 0.13 1.84 1.87 0.00 2.44JimWellsCo
48255 2.88 0.08 1.15 2.41 0.09 1.17 19.50 1141 -1.71|KamesCo
48261 0.37 0.20 1.00 0.37 0.21 0.96 0.00 -4,76 4,17 KenedyCo
48273 7.34 0.67 4,48 7.29 0.70 4.35 0.69 -4.29 2.99{KlebergCo
48281 0.01 0.00 0.00 0.01 0.00 © 0.00 0.00 MA NAlLampasasCo ™
48285 477 0.14 321 4.05 0.14 3.15 17.78 - 000 1.90|LavacaCo

Table A-3: TNRCC area/non-road emissions totals for the 1993 and 2007 base cases for September 2, 1993
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MCNC

48287 3.28 . 0.09 0.84 279 0.10 0.93 17.56 -10.00 -9.68(LeeCo
48288 0.32 0.01 . 0.27 6.29 0.02 0.29 10.34 -50.00 -6.90(LeorCo
48291 41.46 1.81 4.89 39.22 1.84 475 5.71 -1.63 295 Liberl;Co
48297 1.48 0.03 1.27 1.29 0.03 1.24 14.73 0.00 2.42|liveOakCo
48313 2.77 0.08 1.07 235 0.08 1.1 17.87 0.00 -3.60|MadisonCo
48321 10.24 0.8¢ 6.63 877 0.82 . 6.48 - 16.76 -2.44 2.31|MatagordaCo
48331 -5.86 017 1.73 397 0.47 - 1.90 17.9 0.00 -8.95|MilamCo .
48339 35.21 1.45 6.21 30.11 145 6.57 16.94 0.00 -5.4B(MontgomeryCo
48351 3.24 0.10 0.62 271 0.10 (.69 19.56 0.00 ~10.14NewtonCo
48355 69.01 7.21 29.73 64.69 6.04 25.95 6.68 18.37 14.57|NuecesCo
48361 17.55 0.55 287 16.11 0.54 2.89 8.94 1.85 -0.69{OrangeCo
48373 7.87 D.22 2,04 6.65) 0.23 2.186 18.35 -4.35 -5.56|PcikCo
48391 230 0.22 245 1.89 0.23 2,38 15.58 -4.35 2.94|RefugioCo
48395 3.57 0.08 0.75 3.03 0.09 0.83 17.82 -11.11 -9.64|RobertsonCo
48405 0.23 0.00 0.08 022 0.00 0.08 4.55 NA 0.00|8anAugustineCo
48407 4.51 0.12 1.14 3.68 c.12 1.20 16.24 0.00 -5.00}SanJacintoCo
48408 25.73 .60 7.86 22.97 0.61 8.21 12.02 -1.64 -4.26]|SanPatricioCo
48453  132.07 5.51 23.01 109.02 5.27 25.34 21.14 4.55 9,191 TravisCo
48455 2.65 0.05 0.54 2.26 0.05 0.59 17.70 0.00 -8.47 | TrinityCo
48457 4.27 0.12 [1X = a.61 0.13 0.99 18.28 -7.69 -8.08|TylerCo
48469 15.50 0.71 5.06 12.67 0.68 4.90 2234 4.41 3.27 | VictoriaCo
48471 13.31 0.37 250 11.30 0.39 277 17.79 -5.13 -8.75[WalkerCo
48473 6.35 1.32 2.32 5.82 1.36 2.22 9.11 -2.94 4.50)|WallerCo
48477 6.63 0.19 1.76 5.62 0.20 1.81 17.97 -5.00 -2.76|WashingtonCo
48481 10.11 D.29 8.06 8.58 D.30 7.63 17.83 -3.33 5.84|WhartonCo
48491 35.52 1.00 6.59 30.18 1.04 7.36 17.65 -3.85 +10.46|WilliamsonGCo
48493 112 0.07 0.48 0.9t 0.07 0.49 23.08 0.00 -2.04|WilsonCo
48000 118546 65.60 259.91) 1000.77 61.74 262.94 19.45 6.25 -1.15|Texas

Total 1248.13 £9.87 274.69) 104599 65.82 277.87 19.33 6.15 =144 TX and LA

Table A-3: TNRCC areamon-road emissions totals for the 1803 and 2007 base cases for September 2, 1993
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TNRCC Work Order No. 9800692000-08

MCNC

48321 2,66 753 324 2.89 8.18 370 029] 6.20 395 031 022 450 285 7.73 7.19 3.20 8.40 8.20] -7.81] -7.98] -12.32|MatagordaCo
48331 109.24| 8058) 5.86; 11868 87.54 666 384 008 0.42] 428{ 008 o4 11318 80,84 5.98] 12296 B7.60 6.82| -7.85] -7.95 -12.32{MilamCo
48339 553 1471|056 6.00 2056 064; 0.10] 007 204( 0.40[ 009 17 5.63 1478 260 6.10 20.65 341 -7.70| -28.43( -31.76|MontgomryCa
48351 0.13 038 145 0.14 0.41 165 001 005 015 0.0t 006 0.18 0.4 043 160 0.15 047 1.83| 667| -851| -12.57 NewtonCo
483s5|  16.54| 73.94) 1023 17.97 8032 1186] 0.22] 1.25] 3646] 04| 138 4185 1676 75.19| 4689 14 B168] 53.21] -7.96| -7.95] -12.25]NuecesCo
48361 4283 47.36) 8.83( 5480 65.80f 1543; 041 019 7740 014 030 1359 4294 4755 1657 5474 BE.10]  29.02| -21.56| -28.06| -42.80/OrangeCo
48373 459 358 355 498 3.89 404 000 0.00 039 000 000 0.45 459 3.58 3% 498 389 449 -7.83| -7.97 -12.25[PolkCo
48351 a0z 1454 038 3.28 15.79 043 054] 167 226 0.58] 182 257 3.56 16.21 2564 3.86 1761 3.00| -7.77] -7.95| -12.00(RefugloCo
48395 207 499 220 225 542 250 000, 0.00 134 000f 0.0 1.52 207 499 354 225 542 4.02] -8.00] -7.93| -11.94/RoberisonCo
48409 398 1677 082 432 18.22 071 023} 025 o0gr| 025 0% 11 i 17.02 1.58 457 1849 182 -7.88| -7.95) -1264|SanPatricoCo
48453 390 10s98] 070 4.24 1161 080 015 029 159 0.16f 032 182 405 10.98 228 440 1193 2682 785 -1.96| -12.60|TravisCo
48469 548 1701 1.52 5.96 1848 173 582 053 386 610 057 451 111 17.54 5481 1206 19.05 6.24| -788 -7.93| -12.18|VictorlaCo
48473 1.1 a2t o007 1.85 5.93 009 001 000 1.09) 001 0.0 261 172 3.92 1.16 1.86 5.93 270 -7.53( -33.80{ -57.04|WallerCo
48491 0.00 0.00f 0.00 00¢ . 000 001 000 0.00 002 000 000 .02 0.00 0.00 0.02 0.00 0.00 0.03[NA NA -33.33{willamsonCo
18000 ©14.93| 1089.72) 154.96| 681.95] 1300.12[ 218.87| 30.70] 33.84| 203.00] 3349; 42.63 49364| 64563 1123.56] 447.96] 71544 1342750 T261| -9.76] -1632] -37.44|Texas
Table A-4; Texas point source emisslans for the 1993 and 2007 base cases for September 2, 1993
2007 Elevated point src [1993 Elevated point sre |2007 Low Pointsrc 11993 Low pointsrc  [2007 Total Point sre 1993 Total point sr6 Percent Difference: Total

FIPs [CO NOX vOC |CO NOX [VOC [CO [NOX |[VOC {CO [NOX |VOC |CO NOX jVOC |CO NOX JVOC |CO NOX |[VOC |COUNTY
220117 48.56] 16.98 3.08] 52.76| 18.45] 3.52| 0.00] 0.00] 0.64] 0.00] 0.00] 0.72] 48.56| 16.98] 3.72| 52.76 18.45 4.24 -7.96 7.97] 1226 BeauregardPar
22070] 22331 G2.14] 10.41| 28.47| 117.47] 14.01] 0.33] 1.05] 25.87| 0.42] 1.34| 34.82} 22.66| 93.19| 36.28 28.89| 118.81| 48.83] -21.56| -21.56] -25.70|CalcasieuPar

o023 2.70] 811] 1.01] 263 &8t 1.15] 098] 420 3.18] 1.05] 458 3.62} 3.66] 1231 4.19] 3.98] 13.37 477 -8.04; -7.93} -12.16{CameronPar

5o053]  0.34] 0.84] 002 033] 091 0.02f 000 0.00| 079 000} 0.00f D.80) 0.31) 084 0.8 0.33f 091 092 -6.06] -7.69] -11.96|JeffDavisPar

22115] 0.01] 0.04 000 0.01] o004 0.00[ 000 0.00] 0.00] 000} 0.0 0.00; 001 0.04 000 0.01] 004 0.00 0.00] 0.00{NA VemnanPar

39000] 73.911118.91] 14.52] B4.50| 145.68] 18.70] 1.29] 5.25) 30.48] 1.47; 5.80| 40.06] 75.20{ 123.36| 45.00| 85.97 151.58| 58.76| -12,53{ -18.62| -23.42lLouisiana

Table A-5: Louislana point source emissions for the 1993 and 2007 base cases for September 2, 1993
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TNRCC Work QOrder No. 9800693000-08 MCNC

SMOKE Elevated pt sre SMCKE Low paint src SMOKE Total point sr¢

FIPS |CO NOX ™G co NOX VG Co |NOX TVC COUNTY
96007 0.50 220 0.98 0.16 0.72 1.89 0.66} 2.92|  2.87|BrazosOS
99009 0.00 0.00 0.00 0.12 0.55 0.61 0.12 0.55 0.61|BrazosSouthAddn
99023 0186 0.54 2.31 0.09 0.41 0.49 0.25 0.95 2.80|EastBreaks08
899025 0.00 - - 000 0.00{ - 0.00] 0.00 0.00 0.00 0.00 0.00{EastCameron0s

- 85037 045 . o1 0321 045 0.69 1.03] ~ 0.30 1.40 1.35{Galveston0S
99041 0.10 0.48 0.24 0.13 0.60 0.35 0.23 1.08 0.59|GardenBanksOS
08048 0.76] 3.50 1.71 0.59 2.46 4.38 1.35 5.96 6.08[HighlslandOS
99051 0.21 0.94 0.42 0.08 027 1.13 0.29 1.21 1.55|HighlslandEast
99053 1.06 4,79 2.82 0.84 325 7.68 1.90 8.04| 10.50[HIEastSouthExt
89055 203 9.29 4.40 1.73 7.46 8.47 3.76 16.75 12.87|HISouthAdd
99067 0.51 2.18 1.19 1.37 6145 12.08 1.88 833} 13.27|Matagordalsland
99073 0.14 0.62 0.28 0.24 0.97 6.73 0.38 1.59 7.01 |Mustnaglsland
99075 0.00 0.60 0.00 .10 0.44 0.25 .10 0.44 0.25|MustnagislandEast
99087 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00{NorthPadrels|
99089 0.00 0.00 0.00 0.00] . 0.00 0.05 0.00 0.00 0.05|NPadreisiEAdd
99097 0.00 0.00 0.00 0.04 0.16 0.14 0.04 0.16 0.14|SabinePass
99137 0.62 282 1.36 1.33 558] 27.66 1.95 B8.40f 28.02|WestCameronOS
99138 0.64 242 1.05 1.23 4,79 5.14 1.87 7.21 8.18|WCameronSAddn
99141 0.25 1.16 0.83 0.23 107 1535 0.48 223 16.18|WCameronWAddn
99000 713 -31.65 1791 8.43| 35.57{ 93.43] 1556 67.22| 111.34]|Offshore

Table A-6 : Offshare point source totals for all days of the 1993 and 2007 base cases

18



THRCC Work Order No. 9800693000-08

[ - SMOKE area source EPS32 area source

FIPS |[CO NOX TVC CO NQOX voc COUNTY NAME
72023 1.99 234 0.74 2.00 2.34 0.71{CamerenParish0S
72000 1.99 2,34 0.74 2.00 2.34 0.71|OffshoreParishes

SMOKE area source EPS2 area source

FIPS |CO NOX TVC co NOX- {vDC COUNTY NAME -
98007| 0.88] 0.38] 0.43] 088 0.38]  0.39|Aransas0S
938038 423 1.37 2186 4.25 1.37 1.94|Brazorla0S
98057 0.83 0.59 0.42 0.83 0.59 0.39|Calhoun0s
28071 0.59 0.46 0.34 0.59 0.45 0.31|ChambersQS
08187 4.34 0.83 2.21 4.36 0.83 1.98|Galveston(S
98245 544 0.91 2.79 545 0.91 2.50|JeffersonOS
88261 0.11 0.32 0.06 a.11 0.32 0.06|Kenedy0S
98273 D.38 043 0.20 0.38 0.43 0.18|KlebergDs
98321 1.19 1.27 0.59 1.20 1.27 0.54|Matagorda(0s
98355 4.55 0.91 2.41 4,56 0. 2.18|NuecesOs
98000 2254 7471 1161 228611 . 747 10.45|Offshore

SMOKE area source EPS2 area source

FIPS |CO NOX TVC co NOX VoG COUNTY NAME
29007 2.04 332 1.14 2.04 3.32 1.04{BrazosQS
59009 0.45 1.70 0.27 0.45 1.70 0.26{BrazosSouthAddn
99017 0.05 047 0.02 0.05 0.47 0.02|CorpusChristiDS
99023 0.98 7.73 0.38 0.97 7.73 0.37|EastBreaks0OS
§9025 0.03 0.13 0.02 0.03 .13 0.02|EastCameron0S
98037 11.39 2210 579 11.41 2212 5.28|Galveston0S
89039 0.30 233 0.21 0.30 2.33 0.21]|GalvestonSAdd
99041 1.36! 11.66 0.51 1.36] 1167 0.51|GardenBanksOS
99049 248 2138 1.17 248} 2139 1.17{Highisland QS
89051 0.82 7.08 0.39 0.82 7.08 0.39{HighlslandEast
99053 041 1.78 0.26 0.41 1,78 0.25|HIEastSouthExt
98055 0.89 3.33 0.53 0.89 3.33 0.50[{HISauthAdd
99067 1.16 4.83 0.62 1.16 4.83 0.58{Matagordalsiand
99073 0.99 4.06 0.55 0.9 4.06 0.52|Mustnaglsland
99075 0.57 3.35 0.35 0.57 3.35 0.34|MusltnaglstandEast
29087 0.11 0.20 Q.07 0.11 0.20 (.07 |NorthPadrelsl
99089 0.05 0.34 0.04 0.05 0.34 0.04)NPadrelsiEAdd
89097 0.20 1.72 0.08 0.20 172 0.09|SabinePass
aM 37 0.9g 582, ' 0450 .98 5.82 0.50|WestCameronOS
99139 2.86] 1479 1.28 287 1478 1.32|WCameronSAddn
99141 1.09| 879 0.52 1.09 B.79 0.52|WCameronVWAddn
89000 29.23| 126.91 14.81 29.23] 126.94 14.00(Offshore

Total 66.53 51.81 54.35 66.61 51.81 §3.16/(All Offshore

Table A-7 : Offshore area.souroes for all days of the 1993 and 2007 base cases
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