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1. Introduction

In the recent past, a real limitation in air quality modeling studies has been the time
required 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) model 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 allocation, chermical 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 report will summarize the issues encountered during the migration of the Coastal
Oxidant Assessment for Southeast Texas (COAST) emissions inventories from the EPS2
modeling system to the SMOKE modeling system. The COAST inventory components that
were migrated were the point, area and non-road sources for the Houston-Galveston episode
of September 6-11, 1993. These inventories were processed through the SMOKE modeling
system and comparisons with EPS2 output were made. The SMOKE generated emissions
were then merged with the mobile and biogenic emissions components to create new
emissions data for input into the Comprehensive Air Quality Model with Extensions
(CAM,). SMOKE was used to generated emissions for the 1993 base year and the 2007
base year simulations. Comparisons were then performed with CAM, to determine the
effect of the SMOKE generated emissions inputs.

2, Migration from EPS2 to SMOKE

2.1 Acquire, Organize and Test Inputs

MCNC acquired point, area and non-road source inventory data from the TNRCC,
The point source inventory data is in the AIRS Facility Subsystem (AFS) format. The area
and non-road inventory data is in the AIRS Area and Mobile Subsystem (AMS) format.
Other necessary input data acquired included spatial surrogates, temporal profiles, chemical
speciation profiles, and cross-reference files. Growth and control factors were also acquired

to project the 1993 base case emissions to the area’s attainment year of 2007. The growth
and control factors were in the EPS2 packet format.
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The point source inventory acquired was broken up into three different sections in the EPS2
processing. Since a number of the cross-reference files were closely tied to a certain section
of the inventory, SMOKE processed the same inventory sections as in the EPS2 processing.
The point source inventory sections were Texas, Louisiana and Offshore sources.

The area source inventory was also broken up into three sections in EPS2 processing. Most
of the non-road sources are contained in a TNRCC generated AMS inventory (TNRCC
AMS). However, there were non-road and area sources in another section (SAI AMS).
While TNRCC generated all the emissions (except off-shore), the distinction between the
TNRCC and SAI datasets was actually based upon the spatial surrogates (TNRCC or SA]
generated). The final section consisted of an offshore AMS inventory (OS AMS). The
TNRCC AMS section contained link data for a few area source categories (commercial
marine and railroad).

MCNC reviewed the input data and had to make necessary file preparations for SMOKE
compatibility. Some of these file preparations included:

» Reformatting Fast EPS2 packets: TNRCC provided cross-references, spatial
surrogates, and control packets in the Fast EPS2 format. These were first
reformatted to traditional EPS2 format and subsequently processed for migration
to SMOKE. :

¢ Changing any alphanumeric source category codes (SCC) and plant identification
codes in the point source inventory to just numeric identifications (i.e.
CHARACTER to INTEGER).

» Reorganizing daily and hourly point source emissions data into separate daily
emissions and hourly emissions data files. The separate files are still in the AFS
format.

s Separating the link-based non-road emissions from the AMS data generated at
TNRCC. Surrogates were generated at MCNC for these link-based emissions
(LINK AMS) since the SMOKE Area Source Model does not support link-based
emissions yet. These link-base emissions were processed separately from the
TNRCC AMS data. Quality assurance was performed after surrogate generation
as well as a SMOKE vs. EPS2 output comparison. This means SMOKE
processed four different AMS raw inventory files: TNRCC AMS, SAI AMS, OS
AMS and LINK AMS.

e The point and area offshore inventories included the Total Volatile Organic
Compounds (TVOC} pollutant instead of the reactive VOC pollutant. At the
beginning of this task SMOKE did not support the TVOC pollutant. However,
after a review of the SMOKE modeling system, it was determined that only
minor code changes were necessary to support TVOC. These code changes were
implemented in SMOKE and the offshore components of the inventory were
quality assured in the same manner as the other sections of the inventory.
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2.2 Validate Processing

MCNC performed tests to validate the SMOKE modeling system with the TNRCC
emissions inputs. Report files generated from EPS2 processing were acquired from TNRCC
and were uscd as a basis for assessment. The tools used to validate the processing included:

Package for Analysis and Visualization of Environmental data (PAVE)
State and county totals ( EPS2 vs. SMOKE)

SCC or ASC totals (EPS2 vs. SMOKE)

Other SMOKE quality assessment reporting tools

During the validation process, a bug in the PSTPNT EPS2 code was found through joint
MCNC and TNRCC collaboration. A minor portion of the hour specific point source
emissions was being dropped. Also, several errors in the inventory were found and corrected
during the validation process. The errors found in the inventory were minor.

The state and county totals for September 8, 1993 for EPS2 and SMOKE are contained in
Appendix A. The totals indicate that there is little difference between EPS2 and SMOKE
generated emissions. However, there are some minor differences to note:

s A few sources that are treated as elevated sources in EPS2 instead are treated as
low-level] point sources in SMOKE. This is due to small differences in the plume
rise approximation algorithms used to determine if a source should be treated as
an elevated source. Slight differences in the CAM, simulations are possible
around these few sources due to a plume rise algorithm not being applied on
these sources. The sources at issue were not flagged for plume-in-grid treatment
in previous EPS2-CAMKX runs.

¢ Offshore point sources have latitude and longitude data instead of UTM
coordinates. The conversion algorithm for latitude and longitude to UTM seems
to vary a little in SMOKE compared to EPS2. A few sources in SMOKE ended
up in adjacent grid cells when compared to EPS2. This is not unusnal and occurs
when grid coordinates are very close to the border of a grid cell.

SMOKE was used to grow from the 1993 base case to the 2007 base case using
EPS2 packets. Packets were applied to the point, non-road and area sources. The 2007 state
and county totals for September 8, 1993 are in Appendix A. Originaily, this task was to
include an EPS2 versus SMOKE 2007 base case comparison. However, the EPS2 packets
were not applied in an EPS2 modeling application due to time constraints. TNRCC and
MCNC did do some comparisons with selected parts of the 2007 base case inventory to
make sure SMOKE was applying the EPS2 packets correctly.
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3. CAM-x Simulation Results

CAMX Version 1.13 was used to mode] both the scenarios, i.e., 93Base_E, where the
emissions inputs were generated using EPS-2 and 93Base_S, where the emissions inputs
were generated using SMOKE. For purposes of this report, these names for the two
basecases will be used during the remainder of this discussion.

Most of the COAST modeling domain experienced minor changes in daily maximum ozone
concentrations throughout the September 6-11, 1993 episode. The differences were less than
1 ppb on all the modeled days. The peak predicted ozone concentrations withia the 8-county
Houston-Galveston non-attainment area (which includes the counties of Brazoria,
Chambers, Fort Bend, Galveston, Harris, Liberty, Montgomery, and Waller) and the 3-
county Beaumont-Port Arthur non-attainment area (which includes the counties of Hardin,
Jefferson and Orange) were also compared and as can be seen from Table 1, these
differences were also less than 1 ppb on all the episode days.

Figure 1 shows the spatial distribution of maximum differences in ozone concentrations
predicted throughout the episode from the two cases. The episode composite maximum
difference is 12.9 ppb for one cell in the Galveston county. Further analysis indicated that
this difference was at 2100 hrs on September 9. The time series of the difference in ozone
concentrations for this individual cell is shown in Figure 3. These differences can be
attributed to the fact that certain sources in Galveston county which were treated as elevated
sources by EPS2.0 became ground-level sources when processed through SMOKE. There
are also some decreases seen off the coast of Galveston county and these are due to the
changes in grid location of certain off-shore sources, as was explained earlier. Difference
plots of the daily maximum ozone concentrations for the individual episode days September
08 to September 11 are shown in Appendix B Figure B-1.

The differences between the episode composite maximum one-hour ozone concentrations
for the 2 simulations are shown in Figure 2. This plot again shows that the maximum
difference between the episode composite peaks are of the order of 1 ppb within the COAST
modeling domain.

The complete set of objective metrics computed within the 8-county Houston-Galveston
non-attainment area and the 3-county Beaumont-Port Arthur non-attainment area for the two
sets of simulations are shown in Tables B-1 through B-4 of Appendix B.
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Scenario 9309G6 930907 230908 930909 930910 930911
Observed 136 111 214 195 162 189
93Base_E | Domain-wide Peak 164 167 182 180 173 186
Peak in 8-county HGA' 164 159 181 179 177 185
Peak in 3-county BPA® 130 125 165 139 55 162
93Base_§|Domain-wide Peak 164 168 182 180 178 186
Peak in §-county HGA' 164 159 181 179 177 185
Peak in 3-county BPA® 130 125 165 139 155 162

Table 1: Daily Maximum 1-hr Ozone concentrations for the September 6-11, 1993 Episode.

Episodic Max Diff in 1-hr O3
Max (93Base_E - 93Base_S)
COAST CAMx Modeling (Vers 1.13) September 6-11, 1993
120 112 z : T

| 10.0

B 1 124
PAVE September 6,1993 0:00:00
Wk Min= -5 at (1.1), Max=12.8 at (77,63)

Figure 1: Episode composite maximum difference in modeled 1-hr ozone concentrations between

93Base_E and 93Base_S.

! Houston-Galveston Non-attainment area
? Beaumont-Port Arthur Non-attainment area
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Diff of Episodic Max Peak 1-hr O3

Max(93Base_E} — Max (93Base_5}
COAST CAMx Modeling {Vers 1.13) September 6-11, 1943

50 112 E""_"y‘ ; 7 % '
2.0
10
-1.0
30
-5.0 1 Cadhare =
PPB 1 124
PRVE September 6,1993 0:00:00
Wi Min= -1.5 at (120.62). Max= 1.5 at(102,80)

Figure 2: Episode composite difference in maximum modeled 1-hr ozone concentrations between
93Base_E and 93Base_S.

Figure 3: Time series showing the difference between $3Base E and 93Base_S at the grid cell showing
maximum difference in modeled 1-hr ozone concentrations in the COAST domain.
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4. Sumamary and Conclusions

The Sparse Matrix Operator Kemnel Emissions (SMOKE) modeling system
developed at MCNC has been set up for the Houston/Galveston CAM-x modeling domain
and emissions inventory components developed for the September 6-11, 1993 episode using
EPS2.0 were successfully migrated to SMOKE. Minor modifications were made to the
SMOKE modeling system to process the Fast EPS2.0 packets provided by TNRCC. These
packets were initially reformatted to the traditional EPS2.0 format and then processed for
migration. All emissions information obtained were quality assured, processed through
SMOKE and subsequently validated. Various comparisons were made at the SCC/ASC level
and county level and any discrepancies found were addressed through collaboration and
continuous interaction with TNRCC staff,

The model-ready emissions from the two systems — EPS2.0 and SMOKE were subsequently
used as inputs to CAM-x Vers 1.13. Modeling outputs from CAM-x simulations showed
very minor differences in predicted ozone concentrations. However, there were a few grid
cells in the modeling domain in Galveston county, which showed a higher difference and
this was due to the difference in treatment of a few point sources. While EPS2.0 treated
them as elevated, SMOKE did not, and this Ied to a decrease in ozone concentrations in grid
cells that were in the immediate vicinity of the point sources.

5. References

1) Coats, C. I, Jr.; Houyoux, M. R. “Fast Emissions Modeling with the Sparse Matrix
Operator Kernel Emissions Modeling System,” Presented at The Emissions Inventory:
Key to Planning, Permits, Compliance, and Reporting, Air & Waste Mgt. Assoc., New
Orleans, LA, September 1996.

2) Houyoux, M.; Vukovich, J. “Emissions Inventory Development and Processing for the
Seasonal Model for Regional Air Quality” Presented at The Emission Inventory: Living
in a Global Environment, Air & Waste Mgt. Assoc., New Orleans, LA, December 1998,



TNRCC Work Order No: 9800693000-03

APPENDIX A: Emissions Totals and Comparisons

SMOKE SAl area src EPS2 SAl area src

FIPS |CO NOX vOC (GO NOx {VOC JCOUNTY
22003 0.32 0.13 0.13 0.32 0.13 0.13]AllenPar
22011 8.80 2.13 204 8.80 213 2.04|BeauregardPar
22019 44.81 11.86] 10.11 44.81} 11.86] 10.11|CalcasieuPar
22023 2.14 0.565 0.50 214 0.55 0.50{ CameronPar
22053 0.04 0.01 0.02 0.04 0.01 0.02!JeffersonDavisPar
22115; 11.78 3.01 3™ 11.78 3.01 3.01|VemonPar
22000 67.89| 17.68] 15.81 67.88| 17.58] 15.8t|Louisiana

SMOKE SAl area sre EPS2 SAl area src

FIPS |CO NOX voCc jCO NOx |[VOC |COUNTY
48005 6.90 0.33 1.87 6,90 0.33 1.87|AngelinaCo
48007 §.43 0.23 1.37 6.43 0.23 1.37|AransasCo
48015 7.37 0.27 210 7.37 027 2.10{AustinCo
48021 14.02 0.53 3.84 14.01 0.53 3.84|BastropCo
48025 9.21 0.35 214 g.21 0.35 2.14)|BeeCo
48027 31.36 1.08 7.95 31.36) 1.09 7.95|BeliCo
48031 0.01 0.00 0.00 0.01 0.00 0.00|BlancoCo
48039 37.37 7.07| 14.00 37.37 7.07| 14.01;BrazoriaCo
48041 44.65 1.68] 11.H 44.65 1.68| 11.91|BrazosCo
48047 0.01 0.00 0.00 0.01 0.00 0.00;BrooksCo
48051 5.07 0.19 1.36 507 0.19 1.361BurlesonCo
48053 0.98 0.02 0.41 0.98 0.02 0.41[BumetCo
48055 3.66 0.36 2.67 2.66 0.36 2.67|CaldweliCo
48057 65.88 0.26 1.85 6.98 0.26 1.95} CathounCo
48071 5.28 0.22 2.88 5.28 0.22 2.88| ChambersCo
458089 6.78 0.25 1.97 6.79 0.26 1.97|ColoradoCo
48091 3.00 Q.11 0.81 3.00 0.1 0.81|ComalCo
45099 0.00/ 0.00 0.00 0.00 0.00 0.00|CoryellCo
48123 6.90 0.26 1.87 6.90 0.26 1.87|DeWittCo
48145 0.98 0.04 0.35 0.98 0.04 0.35|FallsCo
48149 7.36 0.28 2.00 7.36 0.28 2.00i{FayetteCo
48157 29.07 294 12.36 29.07 2.94| 12.36|FortBendCo
48167 29.08 4.12] 13.84 20.08 4.12; 13.84|GalvestonCo
48175 2.19 0.08 0.51 2.19 0.08 0.51|GoliadCo
48177 6.30 0.24 1.46 8.30 0.24 1.48)|GonzalesCo
48185 6.97 0.26 1.87 6.97 0.26 1.87|GrimesCo
48187) 20.03 0.81 6.22] 2003 081 5.22|GuadalupeCo
481991 14.29 0.68 4.94 14,29 0.69 4.94HardinCo
48201| 586.82) 111.84| 174.77| 586.77| 111.85| 174.88(HarrisCo
48208] 23.44 0.38 6.38 23.44 0.88 6.38|HaysCo
48225 0.74) 0.02 0.18 0.74 0.02 0.16{HoustonCo
48239 477 0.18 1.30 477| 048 1.30]|JacksonCo
A8241F  11.39 0.54 3.18 11.39 0.54 J.18{JasperCo
48245 63.83 16.84 17.05 63.83( 16.90 17.05/JeffersonCo
48249 2.30 0.07 0.53 2.30 0.07 0.53JimWallsCo
48255 4.54 0.17 1.19 4.54 0.17 1.19) KamesCo
48261 0.06 (.00 0.02 0.06 0.00 0.02| KenedyCo
48273 11.09 0.42) 3.01 11.09 0.42 3.01}KlebergCo
48281 0.29 0.01 0.08 0.29 0.01 0.08|LampasasCo
43285 6.85 0.26 1.86 6.85 0.26 1.86|LavacaCo
48287 4.71 0.18 1,28 4.71 .18 1.28|LesCa
48289 0.20 0.01 0.21 0.21 0.01 0.21|LeonCo
48201 12.18 1.11 4,79 12.18 1.1 4.79iLibartyCo
48297 1.35 0.04 0.21 1.35 0.04 0.213LiveOakCo
48313 4.00 0.15 0.88 4.00 0.15 0.88|MadisonCo

Table A-1: Area source comparison for the SAl AMS inventory for Sept. 8, 1893

MCNC
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COUNTY

FiPS |CO NOX |VOC CO NOx VOC
48321 13.53] 0.51 3.64 13.53] 051 3.64MatagordaCo
48331 8.40 0.32 2.28 8.40 0.32 2.28{MilamCo
48339 £52.88 285 16.02 62.88 2,85 16.02|MontgomeryCo
48351 4.97 0.19 1.33 4.97 0.19 1.33|NewtonCo
48355/ 107.01 402] 28.142] 107.01 402 29.12|NuecesCo
48361 13.24 2.57 5.02 13.24 2.57 5.02(OrangeCo
48373 11.24 .42 3.19 11.24 0.42 3.19|PolkCo
483N 2.92 0.11 0.68 2,92 0.11 0.68]RefugioCo
48395 5.03 0.19 1.34 5.03 0.19 1.34|RobertsonCo
48405 0.16 0.1 0.04 0.16 0.01 0.04|SanAugustineCo
48407 602, 023 170 6.02] 0.23] 1.70|SanlacintoCo
48409] 2152 081 5.80 21.52] 081 5.90|SanPatricioCo
48453 211,75 7.95 5441 211.76 7.95] 54.41|TravisGo
48455 3.67 .14 (.83 3.67 0.14 0.83; TrinityCo
48469f 27.33] 1.03] 7.23 2733 1.03}  7.23|VictoriaCo
48471 18.64 (.70 3.18 18.64 0.70 3.18|WalkerCo
48473 477 019 2.02 477) 019 2.02/WallerCo
48477 9,71 0.36 2.95 9.71 0.36 2.85/WashingtonCo
48481 14.84 0.74 3.86 14.64 0.74 3.86|/WhartonCo
48491 5111 1.93] 14.00 5111 1.92]  14.00{WillamsonCo
48493 277 011 0.75 277 011 0.75/WilsonCo
48000| 1658.13[ 180.85| 478.04| 1658.11| 180.82] 478.16|Texas
Total | 1726.02] 198.54] 493.85| 172599 198.51) 493.97)TX and LA

Table A-1 : Area source comparison for the SAlI AMS inventory for Sept. 8, 1993

MCNC
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FIPS [SMOKE [SMOKE JSMOKE [SMOKE {SMOKE [SMOKE | TNRCC | TNRCC | TMRCC [EPS2 [EPS2 |EPS2

Link Link Link TNRCC [TNRCC |TNRCC | +Link | +Link { +Link

co NOX VocC cQ NOX voc CQ NOX Voc ca NOx__ [VOC  [COUNTY NAME
22003 0.13 038 .10 0.17 0.01 0.04 0.30 0.39 0.14| 030] 0.9 0.14|AllenPar
22011 0.18 0.51 0.13 4.81 0.18 1.56 4.99 0.69 1.69] 499 0.68] 1.69|BeauregardPar
22019 1.32 5.43 089 2694 1.11 6.35) 28.26 6.54 7.24] 2828 &.54| 7.24]|CalcasieuPar
22023 0.30 2.44 0.15 4.93 2,59 4.08 5.23 5.03 423\ 525 5.11 4.25\CameronPar
22053 0.0z 0.18 0.01 0.03 0.01 0.00 0.05 0.19 0.01] 0.07] _0.22] 0.02/JeffarsonDavisPar
22115 0.34 0.97 0.25 5.0 Q.17 2.36 5.40 1.14 2.61] 5.40[ 1.15| 2.61|VernonPar
22000 2.28 9.9 163  41.94 407]  14.39] 4423 13.88] 15.82| 44.27] 14.09] 15.95|Louisiana

FIFS [SMOKE |SMOKE |SMOKE [SMOKE [SMOKE {SMOKE { TNRCC | TNRCC | TNACC {EPS2 |EPSZ |EPSZ

Link Link Link TNRCC |[TNRCC |TNRCC | +Link | +Link | +Link

co NOX VoG co NOX voc co NOX VoG Co NOX__ [VOC _[COUNTY NAME
48005 0.11 0.90 0.04 2.39 0.08 0.86 2.50 0.96 050| 250/ 0.86] 0.80|AngslinaCo
48007 0.05 0.33 0.02 4.56 0.87 2.30 4.81 1.20 232 4.80] 1.20] 2.31|AransasCo
48015 0.03 0.25 0.01 3.77 0.15 1.47 3.80 0.40 1.48] 3.80] 040 1.481AustinCo
48021 0.02 0.12 0.01 6.01 0.27 1.64 6.03 0.39 1.65] 6.02] 0.39] 1.65|BastropCo
48026 0.04 0.31 0.01 4.83 0.19 2,14 4.87 0.50 215! 4871 050 2.15{BeeCo
48027 0.30 2.39 0.10(__ 16.00 0.80 3.73] 1630 3.29 3.831 16.30{ 3.28| 3.83{BelfiCo
48031 0.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00|  0.00] _0.00] 0.00|BlancoCo
48039 0.81 5.95 0.34] 28.05 2.98 7691 28.86 8.91 9.03] 28.85] 8.81| 8.03;BrazoriaCo
48041 g.19 1.52 0.07] 2347 0.92 6.37] _23.36 244 6.44| 23.36] 244| 6.43|BrazosCo
48047 0.00 0.00 0.00 0.03 0.00 0.01 0.03 0.00 001 003 0.01 0.011BrooksCo
48051 0.02 0.17 0.01 2.59 0.10 1.88 2.61 0.27 1.89] 261 0.27 1.88|BurlgsonCe
48053 0.04 0.28 0.0t 0.58 0.40 0.15 0.62 (.38 016 061 0.38} 0.16]BurpeiCo
48055 0.01 .08 0.00 3.6 0.29 292 .62 0.37 292) 362 037] 292|CaldwellCo
48057 0.05 0.29 003 18.19 1.37 879 19.24 1.66 8.82f 19.24] 1.65] 8.81{CahounCo
48071 1.32]  11.54 084 3239 2.23 9951 3371 13.77 10.59| 33.71] 13.76| 10.60{ChambersCo
48089 003 0.23 0.01 3.50 0.14 2.80 3.53 0.37 a.81 3.53] 037/ 2.81iCaloradeCo
48091 0.09 0.69 0.03 0.23 0.12 0.07 0.32 0.81 0.10] 0320 0.82[ 0.10|ComalCo
48099 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Q.00 0.00] 000 0.00] 0.0¢|CaoryellCo
48123 0.03 0.24 0.01 3.62 Q.14 1.88 3.65 0.38 1.89] 365 038 1.88|DeWittCo
48145 0.00 0.00 0.00 0.37 0.01 0.08 0.37 0.01 0.08] 0.37| 0.04f 0.08|FallsCo
48149 0.03 0.25 0.01 3.88 Q.15 2.64 3.89 0.40 265 3.89] 040 265|FaystteCo
48157 0.28 220 0.09] 1755 263 346{ 17.83 4.83 3.565| 17.83; 4.83] 3.55|ForiBendCao
48167 2.02 18.54 1.50] 53.96 .81 10.75] 5598 2215| 12.25] 55.98] 22.14] 12.25;GalvestonCo
48175 0.01 Q.07 0.00 1.15 0.05 1.81 1.16 0.12 1.81 1.18] 0.12 1.82)GoliadCo
48177 0.03 0.21 0.01 3.30 0.13 1.08 3.33 0.34 1.090 333] 034 1.09|GonzalesCo
48185 0.03 0.24 0.1 3.63 0.14 1.18 3.66 Q.38 1.19]  366] 0.38] 1.19/GrimesCo
48187 9.03 0.20 a.01 732 Q.36 2.77 7.35 (.56 2781 7.34| 0.8a8] 2.781GuadalupeCo
48199 0.17 1.35 0.06 6.47 0.40 1.48 6.64 175 154 6.64] 1.74] 1.53|HardinCo
48201 249 20.28 1.42] 248.88 16.78] 2594 251.37| 37.04] 27.36| 251.33] 37.03| 27.36[HarisCo

Table A-2 : Area source totals for the TNRCC AMS and LINK AMS for Sept. 8, 1993

10
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FIPS |SMOKE [SMOKE |SMOKE |SMOKE |[SMOKE |SMOKE | TNRCC [ TNRCC | TNRCC |EPS2 [EPS2 |EPS2
Link Link Link TNRCC |TNRCC [TNRCC | +Link | +Link | +Link
co NOX DA%, cO NOX VoG co NOX VOC GO NOX__ [VOC |COUNTY NAME
48200 0.03 0.20 0.01 6.33 0.38 0.95 68.36 0.58 0.96, $£.35; 058} 0.96HaysCo
48225 0.03 0.27 0.01 0.70 0.03 0.48 0.73 0.30 049 073 0.30] 0.50jHousionCo
48239 0.02 0.16 0.01 2.52 0.11 2.37 2.54 0.27 238 254 027i 2.38|JacksonCo
48241 0.05 0.39 0.02 5.97 0.24 1.82 6.02 0.63 184 6.02] 062 1.83|JasperCo
48245 0.58 460 0.35] 2449 2.66 11.88] 25.07 7.26 12.23| 25.67| 7.25] 12.24|JeffersonCo
48249 0.06 0.47 0.02 3.59 0.13 1.61 3.65 0.60 1.63) 385 0.60 1.63lJimWallsCo
48255 0.02 0.16 001 2.10 0.09 1.12 212 0.25 1.13] 212 024] 1.13|KamesCo
48261 0.06 0.33 0.02 0.37 0.21 0.96 0.43 0.54 0.98] 043 054 0.98[KenedyCo
48273 0.08 0.58 0.03 6.54 0.70 4.22 8.62 1.28 4.256| 6.62 1.28|  4.25]|KlebergCo
48281 0.02 0.13 0.01 0.01 0.00 0.00 0.03 0.13 0.01 0.03] 0.14f 0.01{LampasasCo
48285 .03 0.23 0.01 3.59 0.14 3.08 3.62 0.37 3.09| 3.62( 037 3.09{LavacaCo
48287 0.02 0.16 0.01 247 0.10 0.58 249 0.26 0.88)] 2490 028 0.88[LeeCo
48289 .02 0.18 0.01 0.28 002 0.28 0.30 .18 029 0.30] 0.17| 0.29|teonCo
48291 0.21 1.61 0.07] 3398 1.84 4.71 30.19 3.45 4.78| 30.19] 345 4.78[LiberyCo
48297 0.02 0.12 0.01 117 0.03 1.22 1.19 0.15 1.23]  1.49] 0.5 1.22[LiveDQakCo
48313 0.02 0.14 0.01 2,08 0.08 1.07 210 0.22 108l 210 022 1.07|MadisonCo
48321 0.07, 0.54 0.02 7.86 a.82 6.33 7.93 1.36 6.35( 7.93 1.35]  6.38|MatagordaCo
48331 0.04 0.28 0.01 4.40 0.17 1.80 4.44 0.46 1.81 4.44] 0460 1.82|MilamCo
48339 0.28 2.28 0.101  27.02 145 6.05; 27.31 3.73 6.15| 2730 3.72 &.15|MontgomeryCo
48351 0.02 0.17 0.01 2.38 0.10 0.83 2.40 0.27 064 240 0.27] 0.84|NewtonCo
48355 0.47 3.66 0.30 57.47 6.03] 2475 5794 9.69| 25.05| 57.94| 9.68] 25.05{NuecesCo
48361 0.42 3N 0.25 15.59 0.54 2.81 16.01 4.25 3.06] 16.02] 425 3.08/0rangeCo
48373 006 0.38 0.02 5.8% 0.23 2.03 5.94 0.61 205] 594 0.61 2.05|PolkCo
48391 0.01 0.10 0.00 1.79 0.23 235 1.80 0.33 2.35 1.81 0.33]  2.36{RefugioCo
48355 0.02 0.18 0.01 2.68 0.09 0.78 2.70 0.28 079 271 028! 0.78|RobersonCo
48405 0.00 0.00 0.00 0.22 0.00 0.08 0.22 0.00 0.08] o0.22] 001 0.08[SanAugustineCo
48407 0.03 0.20 0.01 3.48 0.12 1.13 351 0.32 1.14]  3.50]  0.33]  1.14|SanJacinfoCo
48409 0.02 0.19 0.01 21.51] 0.61 7.86] 2153 0.80 7.97] 21.54| 0.80{ 7.97SanPatricioCo
48453 n.22 0.96 0.04 94.55 5261 22851 9477 6221 2209 8477] 6.221 22.99|TravisCo
48455 g.02 0.14 0.01 2.01 0.05 0.56 203 0.19 0.56] 203 0.20] 0.55|TrinityCo
48489 0.03 0.23 0.01 10.82 0.67 4.60 10.85 .80 461 10.85 0980| 4.61|VictoriaCo
48471 0.08 Q.64 0.03 10.03 0.38 2.56 10.11 1.02 2.591__10.11 1.02] 2.59|WalkerCo
48473 0.00 0.00 .60 5.73 1.38 2.20 5.73 1.36 2201 573 1.36]  2.20|WallerCo
48477 0.04 0.33 0.01 4.97 0.20 1.70 5.01 0.53 1.7 5.01 0.52 1.72|WashingtonCo
48481 0.06 0.50 0.02 7.58 0.30 7.46 7.65 0.80 748 7.66] 0.80] 7.48|WhartonCo
48491 0.06 0.44 .02 2673 1.04 6.791 2679 1.48 6811 26.79 1,50  6.81{WiliamsonCo
48493 0.01 0.07 0.00 0.74 0.07 0.46 0.75 0.14 0.46| 074 0.10 047iWisonCo
48000 11.46] 93.34 5.94] 91566 6155 248.46) 027.12] 154.89] 254.40) 927.06| 154.87] 254.38|Texas
Total 13,75 103.25 747] 95760 65682] 26285 971.35] 168.87] 270.32| 971.33] 168.96] 270.38|TX and LA

Table A-2 : Area source totals for the TNRCC AMS and LINK AMS for Sept, 8, 1993
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TNRCC Work Order No: 9800693000-03

MCNC

Texas |SMOKE Elevated ptsrc  [SMOKE Low point src SMOKE Total point src EPS total point sre !

FIPS |CO NOX VoG COo NOX [VOC co NOX voc cO NOx voC COUNTY
48005 0.00 0.00 .00 0.00 O.UOL 0.3 0.00 0.00/ 0.03 .00 0.00 0.03|AngelinaCo
48007 87.37 ¢.18 2.99 0.00 0.00 000, 8737 0.18 288 §7.37 0.20 2.99{AransasCa
48021 1.23 4.50 0.07 0.0 0.00 0.08 1.23 4.50 0.15 1.23 4,50 0.15|BastropCo
48025 0.41 1.09 Q.12 0.10 0.73 0.49 0.51 1.82 0.61 0.51 1.82 0.61|BeeCo
480271 13.8% 0.16 0.00 0.00 0.00 000! 132 0.186 0.00{ 13.81 .16 0.00{BeliCo
48038 19.23 95.02] 13.44 7.68, 1208 42.83] 2691} 107.10| 56.27}] 26.91| 107.0B} 56.26|BrazoriaCo
48055 0.35 4.86 0.20 0.00 0.03 0.72 0.35 4.89 0.g2 0.35 4.89 0.93| CaldweliCo
48057] 10.73 20.97 2.86) 0.23 2.93 1.75) 1096 23.50 4.61 10.96 23.90) 4.61CalhounCo
48071 14.51 55.13 2.28 1.40 084 1517} 151 55.97| 17.45] 1591 55.95! 17.46|ChambersCo
48089 1.74 3.20 Q17 0.05 0.05 2.66 1.79 3.26 2.83 1.78 3.2% 2.83|ColoradoCo
48123) 0.68 1.58 q.02 0.00 0.00, 0.00 0.68 1.58 0.02 .68 1.58 0,02| DeWittCo
48149] 10.22 71.43 1.82 0.14 0.14 0771 10.36 71.57 258 10.38 71.56 2.59| FayetteCo
48157 13.05 B6.95 1.48 0.18 0.53 280 13.23 87.48 4.08 13.23 87.47 4.08| ForiBendCo
481871 3479 10431 15.26 2.29 4.15] 5§4.13] 37.08] 108.46| 69.39} 37.08] 107.79] 69.39|GalvestonCo
AB175 2.1 44.75 0.24 0.00 0.00 {1 2.01 44,75 0.25 2.01 44.74 0.25|GoliadCo
48177 0.00 0.01 0.001 0.25 0.13 025 0.25 0.14 0.25 0.25 0.14 0.25|GonzalesCo
48187 0.90 0.28 0.25 0.00 0.00 0.14 0.80 0.28 0.39 0.90 0.28 0.39}GuadalupeCo
48199 1.40 5.70 68.00 0.05 0.04 1.94 1.45 5.74 7.84 1.45 5.74 7.95tHardinCo
48201] 17641} 295.65| 83.563 6.32 9.38] 169.51] 182.73( 305.03] 253.04| 182.74 304.98| 253.07|HarrisCo
48200 4.41 4,04 0.37 0.00 0.00 0.00 4.41 4.04 0.37 4.41 403 0.37|HaysCo
48225 0.01 0.08 (.04 0.00 0.00 0.07 .01 0.08 a.11 0.01 .09 0.1%{HoustonCo
48239 1.84 12.98 1.48 [1R4]] 0.07 1.21 1.88 13.05 2.69 1.85 13.04 2.68|JacksonCo
48241 11.93 16.27 1.51 0.24 0.06 1.21 12.17 16.33 272 1217 16.33 2.72|JasperCo
48245] 40.94 9913 29.53 1.34 4.00) 112.58] 42.28] 103.13] 142.91] 42.28] 103.11] 142.12{JeHarsonCa
48255 0.25 1.68 0.02 0.05 0.37 0.55 0.30 2.0% 0.57 .30 2.05 0.571KarnesCo
48261 017 1.23 0.03 0.10 0.23 0.19 0.27 1.46) 0.22 0.27 1.46 0.22|KenedyCo
48273 0.36 212 0.11 0.06) 0.10 1.41 0.42 2.22 1.52, 0.42 222 1.52|KlebergCo
48285 1.9% 2.37 242 0.20 0.68 2.54 2.1 3.05 4.96 211 3.06 4 86{LavacaCo
48287 2.40 5.37 0.27 0.28 0.29 0.94 2.68 5.66 1.21 2.69 5.66 1.21jLeeCo
48291 1.684 3.66 2.36 0.94 0.73 2.00 1.88 4.38 4.36 1.88 4.39 4.36)LibertyCo
48297 0.0g 0.35 0.03 0.00 0.00 0142 0.09 0.35 015 0.09 0.35 0.15}LiveQakCo
48321 2.89 8.18 3.70 0.3 0.22 4.50 320 8.40 8.20 a2 8.40 8.19[MatagordaCo
48331] 118.68 87.54, 6.68 4.28 0.06 0.14} 122.96 87.60 6.82] 122.95 87.58 6.81[MitamCo
48339 6.00 20.56 0.64 0.10 0.09 3.147 6.10 20.65 3.81 6.10 20.65 3.82|MontgomeryCo
48351 0.14 0.4 1.65 0.01 0.06 0.18 0.15 0.47 1.83 014 0.47 1.83|NewtanCo
48355] 17.97 80.32] 11866 0.24 1.36] 41.85F 18.21 81.68| 53.21 18.21 81.66| 53.22|NuscesCo
43361 54.60, £5.80{ 15.43 Qa.14 3300 13.59] 54.74 86.10{ 29.02| 54.74 66.09] 29.02[OrangeCo
48373 4.98 3.89 4.04 0.00 0.00 0.45 4.98 3.89 4.49 4.98 3.89 4. 49| PolkCo
4831 3.28 15.79 0.43 0.58 1.82 257 3.88 17.61 3.00 3.86 17.61 3.00' RefugioCo
48395 225 542 250 0.00 0.00 1.582 2.25 5.42 4.02 225 5.42 4.03|RobertsonCo
48409 4.32 18.22 o 0.25 0.27 1.1 4.57 18.49 1.82 4.57 18.48 1.82| SanPatricioCo
48453 4,24 11.61 0.80 0.16 0.32 1.82 4.40 11.93 2.62 4.40 11.92 2.61 ﬁavisCo
48463 5.96 18.48| 1.73 6.10 0.57 451 12.06 19.05 6.24] 12.07] 18.05 8.24(VictoriaCa
48473 1.85 5.83 0.09 0.01 0.00 261 1.86 5.93 2.70 1.86 5.93 2.69|WallerCo
48491 0.00 0.00 0.01 0.00 0.00 0.02 Q.00 0.00 0.03 0.00 0.00 0.03|WilliamsonCo
48000} €81.95 1287.22| 218.97( 3345} 42.63] 493.64] 715.44} 1329.85] 712.61] 715.47 1329.01] 712.63)Texas

Table A-3: Point source totals for Texas for September 8, 1993
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TNRCC Work Order No: 9300693000-03

MCNC

SMOKE Elevated ptsrc | SMOKE Low point src SMOKE Total point src EPS Total point src
FIFS |CO NOX  [vOC GO NOX [VOC ICO NOX JvOC JCO NOX  IVOC  |COUNTY
22011] 52.76| 18.45 3.52 0.00 0.00 0.72] 52.76] 18.45 4.241 5278 18.44 4.24{BeauregardPar
22019 28.47] 117.47] 1401 0.42 1.34] 34.82] ©28.89) 118.81] 48.83( 28.89; 118.79| 48.79|CalcasieuPar
22023 2.93 8.81 1.15 1.05 4.56 3.62 3.88] 13.357 4.77 3.898 1337 4.77|CamaronPar
22053 0.33 0.91 0.02 0.00 0.00 0.90 0.33 091 0.92 0.33 .91 0.92|JeffDavisPar
22115 0.01 0.04 0.00 0.00 0.00 0.00 0.01 0.04 0.00 0.01 0.04 0.00|VemonPar
220001 84.50) 145.68( 18.70 1.47 580y 40.08; 85587 151.58] &B.76f 85.97] 151.55( 58.72|Louisiana
Table A-4: Point source totais for Louisiana for September 8, 1993
SMOKE Elevated pt src SMOKE Low point src SMOKE Total point src
FIPS |CO NOX VG cO JW)X VG CO NOX TG COUNTY
85007 0.50 2.20 0.98 O.wf 0.72 1.89 0.66 2,92 2.87|BrazosOS
89009 0.00 0.00 .00 012 0.55 0.61 0.12 0.55 0.61}BrazosSouthaddn
99023 Q.16 0.54 2.31 0.08 0.41 0.49 0.25 0.95 2.80)EastBreaksQS
99025 Q.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00]EastCameronQS
99037 0.15 on 0.32 0.15] 0.69 1.03 0.30 1.40 1.35|Galveston0S
98041 0.10 0.48 0.24 0.13 (.60 0.35 0.23 1.08 0.591GardenBanks0S
99049 0.76 3.50 1.71 .59 2.45 4.38 135 5.96 6.09|High!slandOS
59051 0.21 0.94 0.42 0.08 0.27 1,13 0.29 1.21 1.55|HighlsiandEast
898053 1.08 4.79 2.82 0.84 3.25 7.68 1.80 8.04] 10.50[HIEasiSouthExt
99055 2.03 9.29 4.40 1.73 7.48 847 a7e) 16.75| 1287 HISouthAdd
99067 0.51 2,18 1.19 1.37 8.15{ 12.08 1.88 B8.33] 13.27|Matagordalsiand
99073 0.14 0.62 0.28 0.24 0.97 6.73 0.38 1.5% 7.01|Mustnagisiand
93075 0.00] o000 Q.00 0.10 0.44 0.25 0.10 0.44 0.25[MustnaglslandEast
99087 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00|NorihPadrelsi
99089 0.00 0.00 0.00 0.00 0.00 0.05 Q.00 0.00 0.05|NPadrelsIEAdd
89097 0.00 0.00 0.00 0.04 0.18 0.14 0.04 0.16 0.14{SabinePass
89137 0.62 2.82 1.36 1.33 558, 27868 1.95 8.40| 29.02|WestCameronOS
99138 0.64 2.42 1.05 1.23 4.79 5.14 1.87 7.21 6.19|WCameronSAddn
99141 0.25 1.16 0.83] 0.23 107; 1535 0.48 2.23] 16.18/WCameronWAddn
99000 743] a185{ 17.91 8.43| 3557 93.43] 1556] 67.22] 111.33|Offishore

Table A-5 : SMOKE point source totals for Offshore sources for Seplember 8, 1953
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TNRCC Work Order No: 9800693000-03

SMOKE area source EPS2 area source
FIPS CO NOX VG GO NOX voC COUNTY NAME
72023 1.99 2.34 0.74 2.00 2.34 0.71jCameronParishOS
72000 1.99 234 0.74 2.00 2.34 0.71|OffshoreParishes
SMOKE area source EPS2 area source
FIPS {CO NOX VG co NOX voe COUNTY NAME
88007 0.88 0.38 0.43 0.88 0.38 0.39{Aransas05
98039 4.23 1.37 2.18 4.25 1.37 1.94|Brazoria0S
98057 0.83 0.59 0.42 0.83 0.59 0.39|Calhoun0OS3
98071 0.59 0.46 0.34 0.59 0.46 0.31|ChambersOS
98167 434 0.83 2.21 4.36 0.83 1.98|GalvestonO3
98245 5.44 0.91 279 5.45 0. 2.50{JeffersonOS
88261 0.1 0,32 0.06) 0.11 0.32 0.06|KenedyOS
98273l 0.38 0.43 0.20 0.38 0.43 0.18|KiebergGSs
98321 1.18 1.27 0.59 1.20 1.27| 0.54|Matagorda0S
08355 4.55 0,91 2.41 4.56 o 2.16{NuecesOS
98000 22.54, 7.47 11.61 22.61 7.47 10.45|Qffshore
SMOKE area source EPS2 area source
FIPS [CO NOX T™vG co NOX voGc COUNTY NAME
99007 2.04 3.32 1.14 2.04 3.32 1.04|Brazos08S
59009 0.45 1.70 Q.27 0.45 170 0.26|BrazosSouthAddn
99017 .05 0.47 .02 0.05 0.47 0.02]CorpusChristios
99023 0.98 773 0.38 0.97 7.73 0.37|EastBreaks0S
99025 0.03 0.13 0.02 0.03 0.13 0.02|EastCameron0S
99037 11,39 22.10 5.79 1.4 2212 5.28|Galveston0S
99039 0.30 233 o2 0.30 233 0.21iGalvestonSAdd
99041 1.38 11.66( 0.51 1.368 11.67 0.51|GardenBanksOS
09049 2.49 21.38 117 2.48 21.39 1.17|HighlslandOS
98051 0.82 7.08 0.39 0.82 7.08 0.39|HighislandEast
99053 0.41 1.78 0.26 0.4 1.78 0.25|HIEastSouthExt
29055 0.89 3.33 0.53 0.89 3.33 0.50|HISouthAdd
98067 1.16 4,83 0.62 1.16 4.83| 0.58|Matagordalsland
99073 0.99 4,06 _0.55 0.99 4.06 0.52|Mustnagisiand
99075 0.57 3.35 0.35 0.57 3.35 0.34 MustnagislandEast
99087 ot 0.20 0.07 0.1 0.20 0.07{NorthFadrels!
99089 0.05 0.34 0.04 0.05 0.34 0.04|NPadrelsiEAdd
99097| 0.20 1.72 0.08 0.20 1.72 0.08|SabinePass
99137 0.99 5.82 0.50 0.98 5.82 0.50|WestCameronOS
99139 2.86 14.79 1.38 2.87 14,78 1.32|WCameronSAddn
29141 1.08 B8.79 0.52 1.09 8.79 0.52|WCameronWAddn
88000 29231 126.91 14.81 29.23| 126.94| 14.00|Offshore
Total 66.53 51.81 54.35| 66.61 51.81 53.16]All Offshore

Table A-6 : SMOKE vs. EPS2 Offshore area sources for September 8, 1993
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TNRCC Work Order No: 9800693000-03

SMOKE Link SMOKE TNRCC SMOKE TNRCC + Link
FIPS [CO [NOX {VOC [CO NOX {VvoC {CO NOX IVOG COUNTY NAME
22003 043] 0.25] 0.08 .19} 0.1 0.04 0.32 0.26 0.13|AllenPar
22011] 0.18) 0.34} 0.12 552| 0©.18] 1.52 570] 0.52 1.64}BeauregardPar
22019] 1.37] 4.71} 085 30.95] 111 540] 32,32 5.82 6.75(CalcasieuPar
22023 0.34] 2.64| 047 573] 2.80} 4.54 6.07 5.44 4.71|CameronPar
22083] 0.03] 0.19] 0.01 0.03] 0.00 0.00 0.06 0.19 0.01|JeflersonDavisPar
221151 0.34] 0.65; 0.23 591 0.17 2.39 6.25 .82 2.62{VemonPar
22000f 2.39] B.78] 1.47 48.33] 4.27] 14.3% 50.72] 13.05 15.86[L0uisian_a_

SMOKE Link SMOKE TNRCG SMOKE TNRCC + Link
FIPS ICO INOX (VQC |CO NOX _[VOG GO NOX |VOC COUNTY NAME
48005F 0.11] 0.60} 0.04 2.54| 0.06 0.84 2.65 0.66 0.88)AngelinaCo
48007) 0.05( 0.24] 0.02 510 0.81 221 515 1.05 2.23[AransasCo
48015 0.03] 0.17] 0.01 4371 0.14 1.48 4.40 0.31 1.49]AustinCo
48021] 0.02] 0.08] 0.00 7.09] 0.25 1.48 7.11 0.33 1.46{BastropCo
48025, ©.04] 0.21] 0.01 5.50] 018 212 5.54 0.39 2.13|BesCo
48027] 0301 1.60} 0.09 18.78] 0.85 332 18.08 2.45 3.41|BeliCo
48031] 0.00] 0.00; 0.00 0.00f 4.00 0.00 0.40 0.00 0.00{BlancoCo
48033 0.90] b5.67] 0.37 33.54] 295 7.96 34.44 8,62 B.32|BrazoriaCo
48041 0.19{ 1.02( 0.06 26.90{ 0.88 5.89 27.09 1.0 5.95/BrazosCo
48047| 0.00] 0.00! 6.00 0.03] 0.00 0.01 0.03 0.00 0.01]BrooksCo
48051] 0.02| 0.11] o.01 3.01] 010 1.84 3.03 0.21 1.86|BurlesonCo
480631 0.04] 0.19] 0.01 0.60] 0.10 0.15 0.64 0.29 0.16{BumnetCo
48055] 0.01; 0.05; 0.00 462 0321 279 4631 037 2.79|CaldweilCo
48057| 0.05| 0.25] 0.03 20.68] 1.41 8.80 20.73 1.66 8.83|CalhounCo
48071] 1.51} 12.27] 0.71 33.84] 227 10.23] 35.35] 14.54 10.94|ChambersCo
48088 0.03] 0.15] 0.01 4.06| 0.13] 292 4.08] 0.28 2.93|ColoradoCo
48091] @¢.08] 0.48| 0.03 0.20) 0.1 0.06 0.28 0.57 0.08/ComalCo
48099] 0.00f 0.00 0.00 0.00] 0.00 0.00! 0.00 0.00 0.00|CoryellCo
48123] 0.03; 0.16f 0.1 420 014 1.87 4.23]  0.30 1.88|DeWittCo
48145] 0.00] 0.00] 0.00 0.44] 0.1 0.07 0.44 0.01 0.07]|FallsCo
48149] 0.03{ 0.17| 0.1 4.47] 0.15 2.44 4.50 0.32 2.45|FayettsCo
48167] 0.28] 1.47] 0.09 20.97| 258 3.56 21.26 4.06/ 3.65|FortBendCo
48167]  2.36{ 19.92] 1.70 63.22( 3.90{ 10.83 65.58{ 23.82 12.53]GalvestonCo
48175 0.01] 0.05| 0.00 1.33] 0.04 1.89 1.34|  0.09 1.89|GoliadCo
48177 0.03] 0.14} 0.01 3.831 012 1.02 3.86 0.26 1.03}GonzalesCo
48185 0.03] 0.16{ .01 421 014 1.16 4.24 0.30 1.17|GrimesCo
481871 0.03} 0.13] 0.01 B8.89] 0.33 2.66 3.92 0.46 2.67|GuadalupaCo
48199| 0.17f 0.90] 0.05 6.95] 0.39 1.49 7.12 1.25 1.54|HardinCa
48201 261] 17.79] 1.42| 325.93] 19.25] 25.08] 328.54] 237.04 26.50|HarrisCo
48209] 0.03]| 0.14] 0.01 7.94] 035 0.73 7.97 0.49 0.74|HaysCo
48225 0.03| 0.18! 0.01 0.78] 0.03 0.49 0.81 0.21 0.50|HoustonCo
48239}, 0.02) 0.11] 0.01 2.92] 010 244 2.84]  0.21 2.45|JacksonCo
48241 0.05] 0.26| 0.02 6.96) 0.22 1.70 7.01 0.48 1.72|JasperCo
48245| 062! 402} 037 2764] 278 1202] 28.26( 6.80 12.39|JeffersonCo
48249 0.06] 0.32] 0.02 365 0.13 1.65 371 0.45 1.67|JimWellsCo
48265| 0.02| 0.10{ 0.01 247 008 1.11 249] 018 1.12|KarmesCo
48261] 0.08[ 0.20] 0.02 0.36/ 0.20 1.00 042{ 0.50 1.02{KenadyCo
48273] 0.08] .44 0.03 5.59f 0.67 4.35 5.67 1.1 4.38]KlebergCo
48281 0.02{ 0.09] 0.09 0.01}] 0.00 0.00 0.03 0.09 0.01 [LampasasCo
48285] 0.03] 0C.18] 0.01 4.16] 0.14 3.15 4.19 0.30 J.16[LavacaCo
482871 0.02| 0.11] 0.01 2.86| 0.09 0.80 2.88 0.20 0.81lLeeCo
48289 0.02] 011} 0.0t 0.301 0.01 0.27 0.32 0.12 0.28|LeonCo
48201| 0.21) 1.09) 0.08| 41.15] 1.81 4.86] 41.38 2.90 4.92|LibertyCo
48297| 0.02} 0.08] 0.00 1.32] 0.03 1.26 1.34| 0.11 1.26|LiveQakCo
48313 0.02| 0.08{ 0.01 2411 0.08 1.03 2.43 0.17 1.04iMadisonCo
48321] 0.08! 0.38] 0.02 9.04] 0.80 6.51 9.12 1.18 6.53/MatagordaCo
48331} 0.04] 0.18] 0.01 5,111 017 1.66 5.15 0.36 1.67|MilamCo
48339 0.29] 1.62] 0.08 31.11} 1.45 5.79 31.40 2.97 5.88]MontgomeryCo
48351] 0.02] 0.11} 0.01 2.80] 0.09 0.58 2.82 0.20 0.59|NewionCo
48355] 0.52{ 3.55| 0.33 61.79] 7.20] 28.53 62.31} 10.75 28.86|NuecesCo
483611 0.47] 3.411 0.27 16.86] 0.55 2.80 17.33 3.96 3.07[0rangaCo

Table A-7 : SMOKE Area source totals for the TNRCC AMS and LINK AMS for September 8, 2007
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TNRCC Work Order No: 9300693000-03

SMOKE Link SMOKE TNRCC SMOKE TNRCC + Link
FIPS |CO |MOX |VOC |CO NOX VvOC CO NOX  JVOC COUNTY NAME
483731 0.05f 0.26] 0.02 6.87] 0.22 1.94 8.92 0.48 1.96{PolkCo
48391] 0.01§ 0.07} 0.00 204 0.22 2.43 2.05 0.29 2.43|RefugioCao
48395| 0.02| 0,13] 0.01 211 G.08 0.71 3.13 0.21 0.72|RobertsonCo
48405( 0.00( 0.00] 0.00 0.23] 0.00 0.08) 0.23 (.00 0.08[SanAugustineCo
48407| 0.03; 0.14f 0.01 398 0.2 1.09 4.01 0.26 1.10{SanJacintoCo
48408 0.02] 0.13] 0.01 2381] 060} 768 23831 073 7.69|SanPatricioCo
48453] 0.22} 0.64] 0.04} 113.08! 549 2121 113,28 B8.13 21.25|TravisCo
48455| 0.02| 0.10] 0.01 2.34] Q.05 0.50 2.36 0.15 0.51 | TrinityCo
48469 0.03] 0,151 Q.01 13.07] 070 4.83 13,10 0.85 4.84tVictoriaCo
48471] 0.08| 0.431 0.03 11.68] 037 2.35 11.73 .80 £.39|WalkerCo
48473 0.00f 0.004 0.00 6.23| 1.32 2.30 6.27 1.54] 2.31[WallerCo
484771 0.04] 0.22] 0.01 5.77] 0.19 1.68 5.83 0.52 1.70{WashingtonCo
48481f £.06{ 0.33{ 0.02 8.80) 0.29 7.94 8.86 0.59 7.96|WhartonCo
48491 0.08( 0.30{ 0.02 30.98] 0.99 6.15 30.99 1.04 §.16{WilllamsonCo
48493 0.0t| 005 0.00 0.90] 0.06 0.46) 0,91 0.11 0.468|WilsonCo
48000| 12.35] 83.67| 6.24| 10868.37] 65.311 248.23] 1088.72| 148.98| 254 47|Texas
Totat | 14.74] 92.45| 7.71| 1134.70| 69.58| 262.62f 1149.44| 162.03| 270.33|{TXand LA

Table A-7 : SMOKE Area source totals for the TNRCC AMS and LINK AMS for September B, 2007
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TNRCC Work Order No: 9300693000-03

SAl SAl SAl
FIPS [CO NOX VoG COUNTY
22003 0.26 0.12 0.12jAlenPar
22011 8.27 1.97 1.75|BeauregardPar
22019 41.87 11.01 8.48|CalcasisuPar
22023 2.00 0.51 0.43|CameronPar
22053 0.03 0.01 0.02}JeffersonDavisPar
22115 10.98 279 2.62{VernonPar
22000 63.41 16.41 13.42¢Louisiana
SAl SAIl SAl
FIPS JCO NOX vOoC COUNTY
48005 7.14 o3 1.69{AngelinaCo
48007 6.70 Q.22 1.16}AransasCo
48015 7.62 0.26 1.89] AustinCo
48021 14.45 0.50 3.56|BastropCo
48025 9.49 0.33 1.892({BeeCo
48027 3233 1.03 7.43[BellCo
48031 0.01 0.00 0.00|BtancoCo
48039 36.70 B.80 11.71|BrazoriaCo
48041 45.19 1.60 10.94|BrazosCo
48047 0.01 0.00 0.00|BrooksCo
48051 5.24 0.18 1.28BurlesonCo
48053 0.98 0.02 0.41}BumetCo
48055 9.96 0.35 2.45{CaldwellCo
4BOS7|  7.20 0.25 1.72|CalhounCo
48071 5,563 0.z21} 2.03{ChambersCo
48089 7.03 0.24 1.80|ColoradoGo
48091 3.10 0.1 0.756!ComalCo
48089 0.00 0.00 0.00|CoryeliCo
48123 rAE 0.25 1.71]DeWittCo
48145 1.01 0.04 0.34|FallsCo
48149 7.59 0.26 1.88|FayetteCo
48157 30.27 2.86 10.56|ForiBendCo
48167 30.11 3.09 10.44|GalvestonCo
48175 2.26 0.08, 0.46{GoliadCo
48177 6.52 0.23 1.32|GonzalesCo
48185 7.20 0.25 1.76|GrimesCo
48187 20.69 077 4.82)GuadalupeCo
48199 14.48 0.61 4.49{HardinCo
482011 606.18F 109.28] 133.75[HarisCo
48209 24.26 0.84 5.86|HaysCo
48225 0.77 0.02 0.13{HoustonCo
48239 4.95 0.17 1.18}JacksunCo
48241 11.74 0.50 2.78)JasperCo
48245 61.80 16.58 13.57|JeffersonCo
48249 2.30 0.07 .52 JimWellsCo
48255 4,70 0.16 1.09|KamesCo

Table A-8 : SMOKE Area source totals for SAl AMS for Sept. B, 2007
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TNRCC Work Order No: 9800693000-03

FIPS (CO NOX Voo COUNTY
48261 0.05, 0.00 0.02/KenedyCo
48273 11.09 0.42 3.04|KiebergCo
48281 0.29 0.01 0.08{LampasasCo
48285 7.08 0.25 1.70{LavacaCo
48287 4.85 0.17 1.20iLeeCo
48289 0.21 0.01 0.21|LeonCo
48291 12.76 0.96 4.32(LibertyCo
48297 1.39 0.04 0.17LiveOakCo
48313 413 014 0.81{MadisonCo
48321 13.99 Q.48 3.26|MatagordaCo
48331 8.69 0.30 2.15[MilamCo
48339 66.08 2.80 13.10|MontgomeryCo
48351 512 017 1.21iMewtcnCo
48355] 107.02 4.02 27.80|NuecesCo
48361 12.89 2.46 4.12|CrangeCo
48373 11.62 .39 2.75|PolkCo
48391 3.02 0.10 0.61)RefugicCo
48395 519 0.18 1.25|RobertsonCo
48405 0.16 0.01 0.04| SanAugustineCo
48407 6.25 0.22 1.54|SanJacintoCo
48409 22.26 0.77 5.341SanPatricioCo
484531 216.65 7.41 45.54] TravisCo
48455 379 .13 0.74{TrinityCo
48469 28.18 0.98 6.47|VictoriaCo
48471 19.28 0.65 2.72|WalkerCo
48473 5.12 0.19 1.83|WallerCo
48477 10.07 0.34 2.78{WashingtonCo
48481 15.15 0.70 3.50|WhartonCo
48491 52.33 1.83 12.93]WilliamsonCo
48493 2.85 0.10 0.70|WilsonCo
48000] 1701.38] 175.58] 400.32{Texas
Total | 1764.79] 181.99] 413.74|TXandLA

Table A-8 : SMOKE Area source totals for SAlL AMS for Sept, 8, 2007
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TNRCC Work Order No: 9800693000-03

MCNC

TXpoint [Elevpt |Elevpt [Elevpt [Lowpt |Lowpt |Lowpt |Total pt|Totel pt |Total pt

FIPS co NOX voc co NOX |VOCG |CO NOX vOC COUNTY
48005 0.00 0.00 0.00 000 000 0.03 0.0 0.00 0.03|AngslinaCo
48007 80.42 0.18 2.63 0.00y 0.00 0.00f B80.42 .18 2.63|AransasCo
48021 1.13 4.14 0.08 0.00 0.00 0.07 1.13 4,14 0.13|BastropCo
48025 0.38 1.00 0.10 0.08 0.67 0.43 0.47 1.67 0.53|BeeCo
48027 12.71 0.15 .00 0.00 0.00 o.0af 1271 0.15 0.00{BefiCo
48039 17.73 76.15 9.80 7.08 9.67] 26.32| 24.81 85.82 36.221BrazoriaCo
43055 0.32 4.47 0.18 0.00 0.03 0.64 0.32 4.50 0.82|CaldwellCo
48057 9.88 18.30 2.51 0.21 270 1.53] 10.08 22.00 4.04{CaltounCao
48071 13.38 43.03 132 1.29 0.57 5.83| 1467 43.60 7.15|ChambersCo
48089 1.60 2.95 015 0.04f 005 233 1.64 3.00 2.48]|ColoradoCo
48123 0.63 1.48 0.02 0.00 0.00 0.00 0.63 1.46 0.02(DeWitiCo
48149 9.41 65.76 1.60 0,13 0.13 0.67 8.54 65.89 2.27|FayetteCo
48157 12.03 77.86 1.28 0.17 .36 1.9 12.20 78.22 2.87|FortBendCo
48167 32.07 84.58 10.07] 212 3.48| 29.14] 3419 88.08 39.21|GalvestonCo
48175 1.85 41.19 0.21 0.00 0.00 0.0 1.88 41.19 0.22|GoliadCo
48177 0.00 0.01 0.00 023, 012 0.22] 0.23 0.13 0.22{GonzalesCo
48187 0.83 0.26 0.22 0.00 0.00 0.12 0.83 0.26 0.34|GuadalupeCo
48199 1.10 3.28 4.44 Q04| 003 0.82 1.14 3.31 5.26{HardinCo
48201 162.62; 240.21 55.76 5.83] 6.84] 95.84| 168.45] 24685 151.60(HanisCo
48209 4.06 Al 0.32 0.00 0.00 0.00 4.08 3.71 0.32|HaysCo
48225 0.01 0.09 0.03 0.00 0.00 .06, 0.01 0.08 0.09|HoustonCao
48239 1.70 11.95 1.30 0.01 0.06 1.06 1.71 12.01 2.36|JacksonCo
48241 10.58 14.98 1.32 0.22 0.05 1.06] 11.20 15.03 2.38|JasperCo
48245 32.12 71.23 17.00 1.05 2711 56.88| 3317 73.94 73.88|JeffersonCo
48255 0.23 1.65 002 005 0234 048] 0.28 1.89 0.50|KamesCo
48261 0.15 1.14 0.02] 040 o021 017} 0.25 1.35 0.19|KenadyCo
48273 0.33 1.95 0.10 0.06 0.09 1.24 0.39 2.04 1.34{KlsbergCo
48285 1.76 2.19 213 018 063F 222 1.84 2.82 4.35|LavacaCo
48287 221 4.95 0.24 0.26 0.26 0.83 2.47 6.21 1.07|LeeCo
48291 1.51 2,41 1.18 032 048 0.5 1.83 2.89 2.13|LibertyCo
48297 0.09 g.32 0.03 0.00 0.00 0.10 0.09 0.32 0.13|LiveOakCo
48321 2.68 7.53 3.24 0.29 0.20 3.95 2.95 7.73 7.19|MatagordaCo
48331 109.24 80.58 5.86 3.84 0.06 0.12] 113.18 80.64 5.98|MilamCo
48339 5.53 14.71 0.56 0.10] 0.07] 208 563] 1478 2.62{MontgomeryCo
48351 0.13 0.38 1.45 0.01 005 045 014 0.43 1.60|NewtonCo
48365 16.54 73.94 10.23 0.22 1.26| 36.46| 16.76 75.19 46.68|NuecesCo
48361 42.83 47.39 8.78 0.1 0.19 7.74F 42.94 4758 16.52|OrangeCo
48373 4.59 358 355 0.060 0.00 0.39 4,59 3.58 3.94|PolkCo
48381 3.02 14.54 039 054 1.67] 226 3.56 16.21 2.e4|RefugicCo
48385 2.07 4.99 2.20 0.00 0.00 1.34 2.07 4.99 3.54|RobertsonCo
48409 3.98 16.77 0.62 0.23 0.25 0.97 4.21 17.02 1.59|SanPatricioCo
48453 3.90 10.69 0.70 0.15 0.29 1.59 4,05 10.98 2.29]TravisCo
48469 5.49 17.01 1.562 5.62 053 386 11.11 17.54 5.48|VictoriaCo
48473 1.71 392 0.67 o.01 0.00 1.09 1.72 3.92 1.16|WallerCo
48491 0.00 0.00 0.00 0.00 .00 0.02 0.00 0.00 0.02|WiliamsonCo
48000 614.93| 107848 153.30{ 30.70] 33.84| 292.74| 645.63| 1112.32] 446.04|Texas

Table A-9 ; SMOKE point source totals for Texas for September 8, 2007
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TNRCC Work Order No: 9800693000-03

SMOKE Elgvated ptsre  |SMOKE Low point sr¢ SMOKE Total point src
FIFS [CO NOX VOC |CO NOX  [VOC  |CO NOX |vOC |COUNTY
22011| 4856 16.98 3.08 0 0 0.72] 4856 16.98 3.80|BeauregardPar
22019 22.33] 9214 1041 0.42 1.34] 34.82] 2275 93.48] 45.2%|CalcasieuPar
22023 a7 a1 1.0 1.05 4.56 3.62 3758 1267 4.63[CamercnPar
22053 0.31 0.84 0.02 0 0 0.9 0.31 0.84 0.92JeffDavisPar
22115 0.0 0.04 0 ) 0 0 0.0t 0.04 0.00|VemenPar
22000f 73.91( 118.11 14.5ﬂ 147 £.901 4006 7538{ 124.01] 54.58(Louisiana

Table A-10 : SMOKE point source totals for Louisiana for September 8, 2007
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TNRCC Work Order No: 9800693000-03

Appendix B: CAM-x Simulation Results

OBJECTIVE MEASURES: Houston-Galveston
DOMAIN NAME: 93Base_E
BASE : 93Base_E

03 930906
Peak 1 Houxr (ppb) 164
Total # of Grid Cells
> B0 (ppb) 10586
>100 {ppb) 626
>124 (ppb) 208
»140 (ppb) 114
>160 (ppb) 13
Total hours over thresheld
= 80 {ppb) 9923
>100 {ppb) 3421
>124 (ppb) 420
>314¢ (ppb) 325
>16@ (ppb) 13
Peak 8 Hour (ppb} 142
Total # of Grid Cells
> 60 (ppb) 1474
> 84 {ppb) 814
>100 (ppbi 370
>120 (ppb) 122
>140 (pob) g

930907
15%

a0g
510
198
79
a

7034
3241
748
169
Y

13q

1493
575
347
i11

Y]

930908
181

1323
936
614
380
124

13493
6756
2708
1229

231

156

1513
1639
TL7
ags
119

830309
179

1441
857
480
192

51

15073
6172
1948

661
109

158

1513
1137
661
286
55

9303910
177

1511
1179
718
380
102

17668
8370
31397
1144

1s1

148

1513
1337
971
515
69

%3p911
185

151z
1273
464
290
149

16067
74193
1756

915
336

152

1513
1425
821
266
a9

Table B-1: Objective Metrics for 93Base_E within the 8-county Houston-Galveston Area.

OBJECTIVE MEASURES: Houston-Galveston
DOMAIN NAME: 93BHase_S
BASE : 923Base_S

03 8930%06
Peak 1 Hour (ppb) 164
Total # of Grid cCells
> 80 (ppb) 10586
>108 (ppb} 527
>124 (ppbl 209
>140 (ppb) 115
>160 (pph} 13
Tetal hours over threshold
> 80 (pph) 9927
»100 {ppb) 3432
=124 ({ppb} 523
>140 (ppb) 327
>160 {ppb) 13
Peak 8 Hour {ppb) 142
Total # of Grid Cells
> 60 (pphb) 1474
> 84 (ppb) B15
>100 {pnb) 372
>120 {ppb) 122
>140 (ppb) 9

930907
159

504
511
199
80
o

7038
3254
751
171

138

1493
580
348
112

c

230908
181

1322
936
616
382
127

13502
6770
2724
1234

238

156

1513
1038
717
388
121

930909

179

1441
858
481
183

51

15072
6182
1958

668
109

158

1513
1137
a6¢
293
56

830910

177

1511
1179
718
385
103

17693
8388
3210
1167

181

143

1513
1337
871
519
70

930911
185

1512
1278
466
290
149

16105
7454
1759

917
338

152

1513
1427
832
266
101

Table B-2: Ohjective Metrics for 93Base_S within the 8-county Honston-Galveston Area.
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Total
185

7746
53181
2682
1435

440

79258
35379
11217
4443
870

158

2019
6327
3ag7
1688

351

Total
185

7746
5389
2689
1445

443

79337
315480
11325
4484
879

158

9019
6335
3300
1700

357



TNRCC Work Order No: 9800693000-03

OBJECTIVE MEASURES: Beaumont-Port Arthur
DOMAIN NAME:

BASE

03

93Base_R

%3Base_E

Peak 1 Hour (ppb)
Total # of Grid Cells

> B0 (ppb}
>100 (ppb)
»124 (ppb}
>14C¢ (pphb)
>160 (ppb)

Total hours over threshold

> 80 (ppb)
>100 (ppb)
>124 (ppb)
>140 (ppb)
>160 {ppb)

Peak B Hour (ppb)
Total # of Grid Cells

> 60 (ppb)
> 84 {ppb)
>100 {ppb}
»120 (ppb}
>140 {ppb)

9309086
130

264
156
13
o

0

2519
783
27

0

0

117

436
205
106
o
0

930907
125

179
50
2

0

0

1348
324

i19

439
107
32
0

0

930908
165

403
339
176
85
9

4216
2462
793
207
18

152

440
342
247
124

13

930909
139

416
331
14
D

0

4586
1331
48

126

440
286
94
7

0

930910
135

384
205
94
36
0

4140
1420
362
81

144

440
272
145
53
3

930911
162

440
409
292
108

3

5252
2288
775
170
3

128

440
431
359
51
0

Table B-3: Objective Metrics for 93Base_E within the 3-county Beaumoni-Port Arthur Area.

OBJECTIVE MEASURES: Beaumont-Port Arthur
DOMAIN NAME: 93Basze S
BASE :

o3

93Base_S

Peak 1 Hour (ppbh)
Total # of Grid Ccells

> B0 (ppb}
>100 (ppb)
>124 (ppb}
»140 (ppb)
>160 (ppb)

Total hours over threshold

> B0
>100
»>124
>140
>160

(ppb}
(ppb}
{pph}
{ppb]
(ppb)

Peak 8 Hour (ppb)
Total # of Grid Cells

> 50
> B4
>100
»120
>140

{ppb)
{ppb)
{ppb)
(ppb)
(opb)

530906
130

263

2519
787
29

117

436
205
ige
0
0

930807
125

170
50
2

0

0

1350
324

119

439
107
32
o

H

9309208
les

403
339
177
67
19

4216
2462
803
213
19

152

440
342
247
125

19

930909
139

416
331
14
0

0

4592
1344
49

127

440
288
23
7

0

830910
155

384
205
04
36
0

4144
1423
363
83

144

440
273
146
54
[

930911
162

440
409
292
109

3

5255
2282
780
172
3

128

440
431
359
51
o

Table B-4: Objective Metrics for 93Base_S within the 3-county Beaumont-Port Arthur Area.
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Total
165

2077
1450
591
209
12

22061
8608
2008

458
21

152

2635
1643
983
235
25

Total
165

2076
1430
593
212

22076
B629
2027

468
22

152

2635
1646
oe3
237
25



TNRCC Work Order No: 9800693000-03

MCNC

Daily Max O3 Difference : Layer 1

1983 EP52.5 Base Case - SMOKE Base Case
COAST CAMX Modeling (Vers 1.13) Sepfember 6-11, 1983

112

1 124

" September 8,1993 1:00:00
NENE Min= -15 at (120,67), Maxa 15 at (102,80)

Daily Max O3 Difference : Layer 1

1993 EP52.0 Base Case - SMOKE Base Case
COAST CAMX Modeling (Vers 113 September §-11, 1903

112

1 121

Seystembar 91993 0:00:00
Mins -1.4 3t (120,69} Max= 08 a (77.63)

Daily Max O3 Difference : Layer 1

1993 EPS2.0 Base Case - SMOKE Base Case
COAST CAMx Modeling (Vers 1.13) Septamber 6-11, 1392

it

September 10,1393 0:00:06
Min= -22 ot (120.63), Maxa 244 (132,80)

Daily Max O3 Difference : Layer 1

4993 EPS2 0 Baze Cae - SMOKE Base Case
COAST CAMx Modeling (Vers 1.13) September 5-11, 1933

2

September 11,1393 0:00:00
Mim= -1.7 at (120,62) Max= 15 at (102,80)

Figure B-1: Difference plots of Daily maximum ozone concentrations between 93Base_E and 93Base_S

on September 8-11, 1993,
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