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Executive Summary  
This report details the refinements CAPCOG has made to the emissions modeling of four major point 
sources of nitrogen oxides (NOX) emissions located in the Austin-Round Rock Metropolitan Statistical 
Area (MSA), which consists of Bastrop, Caldwell, Hays, Travis, and Williamson Counties. Large point 
sources of NOX emissions can have a significant impact on ozone formation in Central Texas, and 
accurately representing these emissions in photochemical modeling platforms is important for 
conducting air quality planning for the region. Section 2 includes a review of the modeling platforms that 
are currently being used by CAPCOG, TCEQ, and the EPA. 

This project involved updates to the base case or baseline emissions data used in photochemical 
modeling for the following point sources within the region: 

¶ Decker Creek Power Plant in Austin; 

¶ Texas Lehigh Cement Company in Buda; 

¶ Austin White Lime in Austin; and 

¶ Hal Weaver Power Plant at the University of Texas in Austin. 
 

The updates for the Decker Creek Power Plant involved developing updated 2012 baseline emissions 
data for 2006 photochemical modeling platforms. The first update involved adjusting the emissions 
reported in EPA’s Clean Air Market Database (CAMD) for the plant’s eight gas turbines as to reflect the 
lower emissions rate used in Austin Energy’s annual Emissions Inventory Questionnaire (EIQ). These 
rates are based on actual stack test data conducted on the turbines in 1988-1989, and should therefore 
better represent actual emission rates for these units rather than the default worst case scenario rates 
EPA requires for reporting in the Acid Rain Program. The second update involved modeling the facility’s 
hourly emissions for a 2012 baseline based on the relationship between the plant’s emissions and 
meteorological conditions. The updates for Decker are included in Section 2. 

Unlike EGUs that report to CAMD, hourly emissions data is not publicly available for non-EGUs (NEGUs), 
and some EGUs are not equipped with Continuous Emissions Monitoring Systems (CEMS). As part of this 
project, CAPCOG contacted operators of the five largest NEGUs in the region: Texas Lehigh Cement 
Company, Austin White Lime, Hal Weaver Power Plant, Luling Gas Plant, and Samsung Semiconductor. 
This data collection effort is described in Section 3. 

CAPCOG’s emissions inventory improvements for NEGUs involved obtaining a more refined temporal 
resolution for the Texas Lehigh Cement plant and the Hal Weaver power plant, and a more 
representative set of emission rates for Austin White Lime consistent with the facility’s stack test data.  

CAPCOG was able to obtain hour-specific and stack-specific emissions data for Texas Lehigh during the 
key base case photochemical modeling periods and on days in 2014 when the facility implemented its 
voluntary ozone action day NOX reductions between 9am and 3pm. These data showed significant 
variation in emissions by hour, so this update should be able to provide noticeable improvements in 
model performance for the base case scenarios for which data was collected. The updates for Texas 
Lehigh can be found in Section 4.  

The updates for Austin White Lime described in Section 5 involve substituting the “worst case” 
emissions rates observed in the facility’s 2004 coal/petroleum coke stack tests that had been used in the 
facilities 2004-2013 EIQ questionnaires with average emission rates from the 2004 stack tests and 
natural gas-specific stack tests conducted in 1992. These updates led to moderate changes in the 
average ozone season day emissions for each kiln at the plant. 
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The updates for the Hal Weaver Plant described in Section 6 involved adjusting episode-specific 
emissions data to reflect monthly fuel usage patterns reported to the Energy Information Administration 
(EIA). CAPCOG’s analysis of the data showed that the facility’s fuel usage does not fluctuate very much 
month-to-month within a given year, and therefore – while the facility is equipped with a CEMS, it is 
doubtful that using hour-specific or day-specific data for this facility would substantially impact the 
facility’s modeled emissions. 

Eastern Research Group (ERG) provided independent quality-assurance and quality control (QA/QC) for 
this project. Their QA/QC report is included as an appendix to this report. 
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1 Introduction  
By definition, point sources generate large high concentrations of emissions. As such, the accuracy of 
the hourly emissions inputs used for a photochemical grid modeling can have important impacts on 
modeled ozone concentrations. Photochemical modeling of ozone involves special processing and data 
of point source emissions due to their unique spatial characteristics and availability of high-quality data 
annually from these sources. While existing photochemical modeling inputs for regional point sources of 
nitrogen oxide (NOX) emissions used by EPA, TCEQ, and CAPCOG are of a very high quality, there are still 
opportunities for improvements and refinements. For certain point sources within the Austin-Round 
Rock MSA, including the Decker Creek Power Plant, the Texas Lehigh Cement Company, Austin White 
Lime, and the Hal Weaver Power Plant at the University of Texas, the existing photochemical modeling 
emissions inputs rely on either default temporal profiles that can be improved upon or rely on emissions 
factors that can be improved upon. 

TCEQ currently uses the following emissions modeling files for its photochemical modeling efforts: 

¶ May 29 – July 2, 2006, base case modeling files; 

¶ August 15 – September 15, 2006 base case modeling files; 

¶ 2006 baseline modeling files for use with the May 29 – July 2, 2006, and August 15 – September 15, 
2006, episodes; 

¶ 2012 baseline modeling files for use with the May 29 – July 2, 2006, and August 15 – September 15, 
2006, episodes; 

¶ 2018 future baseline modeling files for use with the May 29 – July 2, 2006, and August 15 – 
September 15, 2006, episodes; and 

¶ May 16 – July 2, 2012, base case modeling files. 
 

The EPA’s most recent photochemical modeling platform uses a May 1 – September 30, 2011, base case. 
EPA has used this platform to make projections to 2017, 2018 and 2025.1 

CAPCOG’s updates to the emissions inputs for these four local point sources should improve the 
accuracy of photochemical modeling of ozone levels within the region. 

2 Updates to Decker Creek Power Plant Emissions  

2.1 Background  
Decker Creek Power Plant (TCEQ registration number: RN100219872, account TH0004D) is a 950 
megawatt (MW) gas-fired electric generating facility (EGF) owned and operated by Austin Energy (AE). It 
consists of a total of 10 electric generating units (EGUs), including two gas-fired steam boilers and four 
sets of twin gas-fired turbines. In operation since 1978, the plant is the oldest in AE’s fleet and is also the 
largest point source of NOX emissions during ozone season in Travis County, accounting for an average 
of 2.22 tons per day of NOX emissions during the 2012 ozone season, ahead of the 1.67 tpd for Austin 
White Lime and 1.55 tpd for the Hal Weaver Co-Gen plant at the University of Texas. It was also the 
largest source of NOX emissions among all of the EGFs within the Austin-Round Rock MSA, ahead of 
Bastrop Clean Energy Center with 1.32 tpd of NOX and Sim Gideon with 1.23 tpd in 2012.2 

                                                             
1 http://www.epa.gov/ttnchie1/emch/  
2 Estimates based on facility contaminant summaries queried from TCEQ’s website at 
http://www15.tceq.texas.gov/crpub/index.cfm?fuseaction=iwr.pgmdetail&addn_id=335595252009251.  

http://www.epa.gov/ttnchie1/emch/
http://www15.tceq.texas.gov/crpub/index.cfm?fuseaction=iwr.pgmdetail&addn_id=335595252009251
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Modeling conducted by the University of Texas at Austin (UT) in 2010 showed that due to the plant’s 
location close to Central Austin, the plant’s NOX emissions have a significantly higher impact on peak 
ozone levels at Travis County’s two regulatory ozone monitoring stations compared to other point 
sources within the region.3 In 2010, UT conducted an Anthropogenic Precursor Culpability Assessment 
(APCA) of the impact of local point source NOX emissions on peak 8-hour ozone averages. The APCA 
showed that Decker’s NOX emissions were having an average impact of 1.0 ppb on peak 8-hour ozone 
averages on days with modeled eight-hour ozone averages over 75 ppb, while the point source with the 
next-highest impact was Sandow power plant in Milam County (northeast of Williamson County) at 0.6 
ppb. This modeling showed that Decker’s NOX emissions were contributing 0.17 – 0.39 ppb to peak 8-
hour ozone concentrations per ton of NOX emissions at continuous air monitoring station (CAMS) 3 
(Austin Northwest) and a 0.17 – 0.23 ppb O3/tpd NOX impact at CAMS 38. At these ratios, the facility had 
the highest impact per ton of NOX emissions for any point source within the region in addition to having 
the largest absolute impact on peak 8-hour ozone concentrations. 

Decker is equipped with two boilers with a combined capacity of 726 MW and eight gas turbines with a 
combined capacity of 224 MW. Boiler 1 does not have any NOX controls, but Boiler 2 is equipped with 
flue gas recirculation (FGR), which achieves about a 25% NOX reduction. All eight turbines are equipped 
with steam/water injection, which achieve a 50% reduction in NOX emissions. The two boilers account 
for 95% of the ozone season NOX emissions from the facility’s 10 EGUs. 

The Decker Plant is now only being used in order to serve peak electricity demand. Due in part to the 
relatively low thermal efficiencies of Decker’s units, they are usually some of the last units that come 
online within the Electric Reliability Council of Texas (ERCOT) grid. Table 1 provides an overview of 
characteristics of each of the units at Decker.  

                                                             
3 Thompson, Tammy, Elena McDonald-Buller, and David Allen. Presentation: Big Push Air Quality Modeling with 
Source Apportionment. Center for Energy and Environmental Resources, the University of Texas at Austin. 2010. 
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Table 1: Decker Creek Power Plant Unit Characteristics and Emissions Data for 2012 

FIN EPN Type 

Design Capacity 
Reported in 

2012 EIQ 
(MMBTU/Hr) 

Generation 
Capacity (MW) 

reported to 
TCEQ in 2012 

EIQ 

Firing 
Type 

NOX 
Emissions 

Rate 
Reported to 
TCEQ in 2012 

EIQ 

NOX Emissions 
Rate Units 

Hours 
Operated 
in 2012 

Reported 
in EIQ 

2012 OSD NOX 
Emissions 

Reported to 
TCEQ (lbs) 

D1 D1 Boiler 3,080 321 TN 0.1110 lbs/MMBTU 2,933 1,887.8000 

D2 D2 Boiler 4,166 405 OP 0.0720 lbs/MMBTU 4,883 2,270.8000 

GT-1A GT-1A Turbine 312.5 51.54 n/a 46 lbs/hour 109 18.0900 

GT-1B GT-1B Turbine 312.5 25 n/a 46 lbs/hour 109 30.0800 

GT-2A GT-2A Turbine 312.5 25 n/a 57 lbs/hour 137 31.8700 

GT-2B GT-2B Turbine 312.5 25 n/a 57 lbs/hour 137 31.8700 

GT-3A GT-3A Turbine 312.5 25 n/a 61 lbs/hour 126 38.7600 

GT-3B GT-3B Turbine 312.5 25 n/a 61 lbs/hour 126 39.8300 

GT-4A GT-4A Turbine 312.5 25 n/a 57 lbs/hour 156 29.6500 

GT-4B GT-4B Turbine 312.5 25 n/a 46 lbs/hour 122 20.6600 

                                                             
4 Ravi Joseph from Austin Energy indicated on August 3, 2015, in a phone call to Andrew Hoekzema that this number should have been 25 MW and would be 
corrected. 
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2.2 Basis for Existing Photochemical Modeling Files  
The approach that the TCEQ has typically used for representing emissions from EGUs in photochemical 
modeling employs the following steps. 

¶ Base Case: 
o Base case hourly NOX emissions are based on actual unit-level NOX emissions data in EPA’s Clean 

Air Markets Data (CAMD) system for each hour of the photochemical modeling episode; 
o Unit-level carbon monoxide (CO) and volatile organic compound (VOC) emissions are based on 

CO to NOX and VOC to NOX ratios from the facility’s ozone season emissions reported in its 
annual emissions inventory; and 

o Unit-level emissions are assigned to stacks proportionate to the allocation of ozone season 
emissions to each related emissions point (EPN code). 

¶ Historical Baseline: 
o Historical baseline hourly emissions are based on the average unit-level NOX emissions for each 

hour of the day for a specified period of time determined to represent “average ozone season 
days” for the year; 

o Unit-level CO, PM, SO2, and VOC emissions are based on ratios to NOX emissions from the 
facility’s ozone season emissions reported in the annual emissions inventory; and 

o Unit-level emissions are assigned to stacks proportionate to the allocation of ozone season 
emissions to each related emissions point; 

¶ Future Baseline: 
o Future baseline hourly emissions are based on the most recent year’s hourly emissions reported 

in CAMD; 
o Average hourly future baseline emissions for the ozone season are calculated to generate a 

typical ozone day for each unit; 
o Newly-permitted EGUs that meet TCEQ’s criteria are added to the modeled EGU EI; 
o Daily emissions are adjusted based on projected electrical demand and any control 

requirements applied to future scenarios, such as the Clean Air Interstate Rule (CAIR) or the 
Cross-State Air Pollution Rule (CSAPR); 

o The total projected demand (MW) is compared to the Electric Reliability Council of Texas’s 
(ERCOT’s) projections to make sure that TCEQ’s modeling adequately accounts for resources 
that would be needed in the future. 

 

For the recent modeling TCEQ completed for the Dallas-Fort Worth attainment demonstration, which 
used two periods of 2006, it described its approach to the 2006 baseline modeling as follows: “To 
develop an AMPD [Air Markets Data Program] EGU baseline, the TCEQ averaged the AMPD NOX for each 
hour of the day for each unit for four months of 2006 to cover the two episodes (June 1 through 
September 30). These data records represent the typical ozone season day that maintains the temporal 
profile of the individual units. Corresponding hourly average CO and VOC emissions were calculated 
from STARS OSD, stack-specific emissions by multiplying CO:NOX and VOC:NOX ratios by the hourly NOX 
rate for each AMPD unit.”5 

TCEQ’s description of the 2018 projection used for the DFW modeling is as follows: “To develop the 
AMPD EGU 2013 projection - base, the TCEQ averaged the AMPD NOX for each hour of the day for each 

                                                             
5 
https://www.tceq.texas.gov/assets/public/implementation/air/sip/dfw/dfw_ad_sip_2015/AD/Adoption/DFW_SIP
_Appendix_B_060315.pdf 

https://www.tceq.texas.gov/assets/public/implementation/air/sip/dfw/dfw_ad_sip_2015/AD/Adoption/DFW_SIP_Appendix_B_060315.pdf
https://www.tceq.texas.gov/assets/public/implementation/air/sip/dfw/dfw_ad_sip_2015/AD/Adoption/DFW_SIP_Appendix_B_060315.pdf
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unit for the June through September time period, similar to the procedure that generated the 2006 
baseline EGUs. The TCEQ chose the more recent dataset from which to project because it is newer and 
contains more of the actual emissions growth from newer units.” 

The following table shows the relevant periods used for existing photochemical modeling platforms. 

Table 2: Default Basis for Hourly EGU Emissions for TCEQ Base Case, Baseline, and Future Baseline Modeling Scenarios 

Scenario 
Daily 

Emissions 
Period(s) Basis 

2006 Base Case 2006 CAMD 
May 31 – July 2, 2006 

August 15 – September 15, 2006 
Actual hourly emissions 

2006 Baseline 2006 CAMD July 1 – September 30, 2006 
Average emissions by 

hour of day by unit 

2012 Base Case 2012 CAMD May 16 – July 2, 2012 Actual 

2012 Baseline 2012 CAMD July 1 – September 30, 2012 
Average emissions by 

hour of day by unit 

2018 Future Baseline 2013 TCEQ June 1 – September 30, 2013 
Average emissions by 

hour of day by unit 

 

2.3 Updates to Gas Turbine Emissions Rates 
In discussions with Austin Energy staff, CAPCOG learned that the gas turbine units at the Decker Creek 
Power Plant show much higher emissions in the EPA’s CAMD than the units actually are emitting. Until 
2007, these units did not report to EPA’s Acid Rain Database because they were not considered “Acid 
Rain Units” subject to the program. Under the CAIR program, Austin Energy was required to report these 
units’ NOX emissions quarterly to CAMD. These units qualified for the “low mass emissions” (LME) unit 
methodology under 40 CFR §75.19. Under the rules for this type of unit, Austin Energy would have been 
required to have actual NOX mass emissions data for three calendar years prior to the certification of the 
units under this program. Since the most recent stack test data was from 1988 and 1989, Austin Energy 
chose to use the NOX emissions factor of 0.7 lbs/MMBtu from Table LM-2 in 40 CFR Part 75. 

The emissions that Austin Energy reports to EPA for these units are not necessarily the most accurate 
estimates that it can provide. They simply reflect EPA’s requirement that Austin Energy report the worst 
case scenario emissions in the absence of a CEMS or three years of mass-based data under the CAIR 
program. However, CAPCOG believes that the emissions rates Austin Energy uses for its annual 
Emissions Inventory Questionnaire (EIQ) more accurately estimate these units’ actual emissions. The 
Decker turbines operate under a New Source Review (NSR) permit, and just as for any other NSR permit, 
the permittee is required to conduct initial compliance (stack) testing to demonstrate that the emissions 
meet the applicable limits in the NSR permit. This initial compliance stack testing was completed 
between 1988 and 1989, and since the units have not changed since the initial permit was issued, Austin 
Energy has not conducted any subsequent stack testing since then. As described in TCEQ’s most recent 
emissions inventory guidelines,6 its order of preference for estimating NOX emissions is: 

1. CEMS; 
2. Predictive Emissions Monitoring Systems (PEMS); 
3. Measured Data (Stack Sampling Data); 
4. Portable Analyzer Measurement Data; 

                                                             
6 https://www.tceq.texas.gov/assets/public/comm_exec/pubs/rg/rg360/rg360-14/Chapter4.pdf 

https://www.tceq.texas.gov/assets/public/comm_exec/pubs/rg/rg360/rg360-14/Chapter4.pdf
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5. Vendor-Supplied Emissions Factors; 
6. AP-42 and Other EPA- or TCEQ-Approved Factors; 
7. Material Balance; 
8. Scientific Calculation; 
9. Estimation; or 
10. Other. 

 

Since the Decker turbine units are not equipped with either a CEMS or PEMS, the units’ 1988-1989 stack 
test-derived emissions factors are considered by TCEQ to be preferable to the use of EPA’s default 0.7 
lbs/MMBtu emissions rate. The use of the stack test data, although it is old, is still preferable for 
photochemical modeling purposes than simply assuming a worst case scenario rate. These emissions 
rates also reflect the fact that these units are equipped with steam/water injection, which Austin Energy 
lists as achieving a 50% reduction in NOX emissions relative to uncontrolled rates. 

CAPCOG compared the CAMD data for Decker’s eight turbines to the data in the facility’s annual 
emissions inventories for 2012 and 2013. Table 3 shows the ratio of the point source emissions 
inventory estimates reported to TCEQ for each unit compared to the contemporaneous CAMD data for 
the unit. 

Table 3. TCEQ point source emissions inventory NOX emissions data compared to CAMD data 

Unit 2012 2013 

GT-1A -83% -81% 

GT-1B -71% -69% 

GT-2A -77% -77% 

GT-2B -77% -77% 

GT-3A -75% -75% 

GT-3B -75% -75% 

GT-4A -77% -77% 

GT-4B -77% -77% 

 

CAPCOG consulted with Ravi Joseph from Austin Energy to determine what the most appropriate 
representation of the units’ emissions would be for photochemical modeling purposes. He indicated 
that the use of CAMD hourly data in conjunction with an emissions rate adjustment factor to account for 
the stack test emissions rates would be the most appropriate method for developing photochemical 
modeling inputs for these units.7 This ensures consistency between the photochemical modeling 
assumptions and the TCEQ’s point source emissions inventory and avoids over-estimating ozone 
formation attributable to the facility’s emissions that would occur if the unadjusted CAMD data is used. 

2.4 Updates to 2012 Baseline Emissions Modeling Using Meteorology  
Photochemical modeling in a baseline scenario attempts to model air pollution concentrations for a 
given year, taking account of that year’s activity and emissions levels and meteorological conditions that 
were present in a specific historical ozone episode. This is often referred to as a “typical ozone season 
day” for the baseline year. While many point sources would not be expected to be affected by changes 
in meteorological conditions over the course of an ozone season, peaker EGUs that are typically only 

                                                             
7 E-mail Communication from Ravi Joseph, Consulting Engineer for Austin Energy. August 25, 2015. 
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used on the hottest or coldest days of the year would likely have higher emissions on a hotter day that 
may also be more conducive to ozone formation, so a simple average across the entire ozone season 
might fail to account for the differences in the dispatch of that plant in the face of the fluctuations in 
meteorology present in the base case meteorology throughout that episode. An approach that better 
represents the hourly and daily emissions that would be expected for a peaker unit in a baseline year 
under base case meteorological conditions should enable more accurate modeling results. 

The general approach CAPCOG took to developing meteorologically-based hourly baseline emissions for 
2012 at Decker involved calculating the average emissions per hour from each unit for the 2012 ozone 
season associated with a given average regional hourly temperature, and then to apply those emissions 
rates to the hourly temperature data in the 2006 base in order to represent the 2012 emissions levels as 
if they occurred in the context of the 2006 base case meteorology. This approach effectively simulates 
what the hourly NOX emissions would have been from May 1 – September 30, 2012, if the average 
hourly temperatures in Travis County matched those present in the region from May 1 – September 30, 
2006. 

First, CAPCOG obtained the hourly ambient outdoor temperature data for CAMS 3, CAMS 38, and CAMS 
171 from TCEQ’s Texas Air Monitoring Information System (TAMIS) for May 1 – September 30, 2012. For 
each hour of this period, CAPCOG calculated the average temperature across the three monitoring 
stations. For hours in which only two stations collected data, CAPCOG used the average of those two 
hours. To the extent that the temperature can vary within the region, the average provided a more 
robust measurement that would reflect average temperatures across the core urban area in Travis 
County. The spread between the minimum and maximum temperatures for these stations was typically 
quite small, with a majority of hours having a difference between the minimum and maximum 
measurements of less than 4 degrees and 99% of the hourly measurements having a difference of less 
than 10 degrees. Figure 1 shows the distribution of the ranges between the maximum and minimum 
temperatures measured at these three monitoring stations. 

Figure 1. Differences between maximum and minimum hourly temperature measurements at CAMS 3, 38, and 171 for 2012 
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The average spread in temperatures across these three stations tended to increase as average 
temperatures increased. However, the average spread remained relatively close even at the highest 
temperatures. 

Figure 2. Average differences in maximum and minimum hourly temperature measurements by average temperature range, 
2012 

 

 

Next, CAPCOG then obtained the hourly emissions data for May 1 – September 30, 2012, from CAMD, 
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In order to evaluate whether this approach would be expected to improve the ability to model hourly 
NOX emissions relative to TCEQ’s approach, CAPCOG calculated modeled emissions for each hour for 
May 1 – September 30 using this meteorological approach and the approach TCEQ used for the 2011 
Dallas-Fort Worth Attainment Demonstration SIP revision, which involved averaging the hourly 
emissions covering July 1 – September 30 for each unit for each hour of the day in order to obtain a 
single ozone season day profile.8 For comparison, CAPCOG also calculated a version of the TCEQ 
approach using the May 1 – September 30 time period in order to cover the same time period included 
in CAPCOG’s average emissions calculations.9 Figure 3 shows the average NOX emissions calculated for 
each hour of the day for all units at Decker, accounting for the adjustment to turbine emissions, for each 
set of months analyzed. As the figure shows, average hourly emissions using the May – September 
averaging period were 3-10% lower than the average hourly emissions using the July – September 
period. 

Figure 3. Average NOX emissions by hour of day for at Decker for selected averaging time periods of 2012 

 

 

Overall, the meteorology-based approach produced less absolute error relative to actual emissions than 
the hourly emissions approach did, as measured by the absolute difference between actual emissions 
and modeled emissions. Moreover, the magnitude of this error shrinks considerably on higher ozone 
days. Table 5 shows the error as a % of actual emissions for each approach, broken down by peak 8-hour 
ozone averages measured at CAMS 3 and CAMS 38. Using the meteorological model resulted in 56% less 
error in hourly predictions for the days with the highest ozone levels.  

                                                             
8 https://www.tceq.texas.gov/assets/public/implementation/air/sip/dfw/ad_2011/AppB_EI_ado.pdf. 
9 TCEQ’s most recent attainment demonstration SIP revision for the DFW area used a June – September averaging 
period using a joint June and August/September 2006 base case and a 2006 baseline. 
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Table 5. Avg. hourly emissions prediction error for hourly emissions model and meteorological emissions model, 2012 

Peak 8-Hour Ozone Avg. Hourly Avg. Model Meteorological Model 

<=60 70% 56% 

> 60 68% 53% 

> 65 69% 45% 

> 70 62% 37% 

> 75 65% 36% 

 

A different way to look at these data is to compare the average hourly emissions at Decker across these 
estimates. As Figure 4 shows, emissions at Decker were higher on higher ozone days, which the 
meteorological emissions model captures, but the hourly emissions model does not.10 On such days the 
meteorological conditions that are conducive to high ozone formation – high temperature particularly – 
are much more likely to result in increased output at Decker, which in turn contributes to increased 
ozone formation above what might otherwise occur. A meteorologically-based emissions model helps 
capture that interrelated nature of meteorology, emissions at Decker, and peak ozone formation at the 
region’s regulatory monitoring stations. 

Figure 4. Comparison of actual to estimated average Hourly NOX Emissions at Decker for 2012 (lbs/hour) 

 

 

The magnitude of the % error shrinks further when average modeled daily emissions are compared to 
actual emissions, as Table 5 shows.  

                                                             
10 For the Dallas-Fort Worth attainment demonstration SIP revision adopted by TCEQ in December 2011, TCEQ 
used July – September hourly CAMD data for the baseline and future baseline 
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Table 6. Avg. daily emissions prediction error for hourly emissions model and meteorological emissions model, 2012 

Peak 8-Hour Ozone Avg. Hourly Avg. Model Meteorological Model 

<=60 62% 41% 

> 60 62% 34% 

> 65 67% 27% 

> 70 62% 17% 

> 75 65% 13% 

 

The ability for the meteorological model to better predict emissions levels at Decker than the hourly 
emissions model, and the potential importance of making such an improvement, is illustrated in Figure 
5, below. The ability of the meteorological emissions model to more accurately reflect the emissions 
that would be expected to occur in a baseline scenario given a particular set of meteorological 
conditions should be particularly important for modeling applications such as source apportionment and 
attainment modeling. 

Figure 5. Comparison of actual to predicted daily NOX emissions for 2012 and peak 8-hour ozone levels 
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had more hourly averages in the 90-105 degree range. In general, this would tend to mean lower 
emissions for 2006 meteorological conditions relative to 2012 meteorological conditions. 

Figure 6. Distribution of hourly temperature averages May 1 – September 30 for 2006 and 2012 

 

 

Figure 7 shows a comparison of the maximum hourly temperature measurements by day for 2006 and 
2012. The significant day-to-day fluctuations in peak temperatures, especially in the late August through 
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Figure 7. Maximum average hourly temperature measurements by day for 2006 and 2012 

 

 

Figure 8. Comparison of modeled daily 2012 baseline emissions using 2006 meteorology to 2006 maximum daily 8-hour 
ozone average 
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As the direct comparison for 2012 showed, not every high ozone day is also a high emissions day for 
Decker, although there are some days when the there are spikes in both modeled emissions at Decker 
and the underlying peak 8-hour ozone averages in the 2006 base case. 

2.5 Projections Using Meteorologically -Based Emissions Estimates 
In the process of preparing the 2012 meteorologically-based emissions model, CAPCOG also evaluated 
the emissions at Decker for 2011, 2013, and 2014. A new system of dispatching electrical generating 
units started in December 2010 that substantially changes the relationship between power plant 
dispatch and local electrical demand. Therefore, using pre-2011 dispatch patterns would not reflect 
2011 and later patterns. CAPCOG’s analysis showed that  – even controlling for meteorology – the use of 
Decker has declined since 2011. 

Table 7. Average hourly NOX emissions for Decker Unit 1 by temperature range, 2011-2014 

Temp. Range (degrees F) 
2011 Avg. 
NOX Rate 
(lbs/hr) 

2012 Avg. 
NOX Rate 
(lbs/hr) 

2013 Avg. 
NOX Rate 
(lbs/hr) 

2014 Avg. 
NOX Rate 
(lbs/hr) 

45-50 0 n/a 0 n/a 

50-55 0 n/a 0 0 

55-60 0 0 0 0 

60-65 0 2 0 0 

65-70 11 18 3 0 

70-75 21 30 9 1 

75-80 47 43 18 4 

80-85 60 54 30 6 

85-90 99 87 76 18 

90-95 242 133 179 110 

95-100 490 290 282 397 

100-105 687 385 432 n/a 

105-110 687 n/a n/a n/a 

 

Table 8. Average hourly emissions for Decker Unit 2 by temperature range, 2011-2014 

Temp. Range (degrees F) 
2011 Avg. 
NOX Rate 
(lbs/hr) 

2012 Avg. 
NOX Rate 
(lbs/hr) 

2013 Avg. 
NOX Rate 
(lbs/hr) 

2014 Avg. 
NOX Rate 
(lbs/hr) 

45-50 74 n/a 0 n/a 

50-55 61 n/a 0 0 

55-60 26 59 0 10 

60-65 28 41 6 8 

65-70 47 29 12 5 

70-75 54 41 19 9 

75-80 58 54 23 13 

80-85 62 64 35 18 
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Temp. Range (degrees F) 
2011 Avg. 
NOX Rate 
(lbs/hr) 

2012 Avg. 
NOX Rate 
(lbs/hr) 

2013 Avg. 
NOX Rate 
(lbs/hr) 

2014 Avg. 
NOX Rate 
(lbs/hr) 

85-90 100 101 88 45 

90-95 217 164 182 143 

95-100 389 278 293 161 

100-105 466 356 459 n/a 

105-110 519 n/a n/a n/a 

 

This decline in usage at Decker suggests that in order to apply this method for projection years, the best 
approach would likely be to calculate meteorologically-based emissions rates using the most recent 
ozone season for which CAMD data is available. Austin Energy has indicated that it plans to replace 
Decker’s two boiler units with 500 MW of high-efficiency combined cycle units after 2018.11 The 
emissions profiles for these units are likely to be similar to the new 540 MW combined cycle T.C. 
Ferguson Plant in Llano County and the new 758 MW Panda Temple I Power Plant in Bell County. Both of 
these plants meet the most stringent NOX emissions limits and are equipped with SCR. A new set of 
combined cycle units at Decker would be expected to have the same or lower emissions levels as these 
two plants. 

3 CAPCOG Survey of Non-EGU Operator s 
CAPCOG conducted a survey of the five largest non-EGU point sources of NOX emissions within the 
Austin-Round Rock MSA in order to develop higher temporal resolution for the emissions estimates 
used for photochemical modeling for the region and to develop improved projections for future year 
NOX emissions. 

Unlike hourly emissions for EGUs, hourly emissions for non-EGU point sources are not readily available, 
and most non-EGUs are not required to have CEMS. In order to obtain updated data, CAPCOG 
conducted a survey of the five largest non-EGU point sources of NOX emissions within the region in 
order to obtain more refined emissions estimates to use in photochemical modeling. These included 
Texas Lehigh Cement Company, Austin White Lime, the Hal Weaver Power Plant, Samsung 
Semiconductor Austin Fabrication Facility, and the Luling Gas Plant. CAPCOG was only able to obtain 
data from Texas Lehigh. However, Austin White Lime did direct CAPCOG to stack test data that could be 
used to adjust historical emissions rates and provided additional information on fuel usage that enabled 
improved estimates. And while staff at Hal Weaver and Samsung had indicated an initial willingness to 
supply data, they were not able to provide data in time for this project. CAPCOG did not receive a reply 
from the Davis Gas Processing, Inc., which owns and operates the Luling Gas Plant. CAPCOG did identify 
an additional source of data that would enable temporal adjustments to the Hal Weaver Plant data (EIA 
monthly fuel data), and was able to develop some updates to that facility based on that data. Table 9 
shows the daily NOX emissions estimates in the photochemical modeling files for each of the three 
NEGUs that CAPCOG completed emissions updates for under this project.  

                                                             
11 http://www.austinenergy.com/wps/wcm/connect/461827d4-e46e-4ba8-acf5-
e8b0716261de/aeResourceGenerationClimateProtectionPlan2025.pdf?MOD=AJPERES 

http://www.austinenergy.com/wps/wcm/connect/461827d4-e46e-4ba8-acf5-e8b0716261de/aeResourceGenerationClimateProtectionPlan2025.pdf?MOD=AJPERES
http://www.austinenergy.com/wps/wcm/connect/461827d4-e46e-4ba8-acf5-e8b0716261de/aeResourceGenerationClimateProtectionPlan2025.pdf?MOD=AJPERES
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Table 9: Daily NOX Emissions from TCEQ Modeling Files (tons per day) 

Facility June 2006 Aug-Sep 2006 May-Jun 2012 

Austin White Lime 1.93759 1.93759 1.67601 

Texas Lehigh 6.24658 6.24658 6.91389 

Hal Weaver Plant 1.87137 1.87137 1.55711 

Subtotal 10.05554 10.05554 10.14701 

 

4 Texas Lehigh Cement Company 

4.1 Background  
The Texas Lehigh Cement Company is a large cement manufacturing facility located in the City of Buda in 
Hays County. Texas Lehigh is the largest point source of NOX emissions within the Austin-Round Rock 
MSA, and is the only major source (>100 tpy) of VOC emissions within the MSA. The following table 
summarizes some of the basic information about the facility. The facility is equipped with one 
preheater-precalciner-type kiln (a specific type of “dry” kiln) with a production capacity of 138 tons of 
clinker per hour, according to EPA’s 1994 Alternative Control Technique (ACT) document for cement 
kilns.12 Its NOX emissions factor is 3.83 pounds of NOX per ton of clinker produced, based on its 2013 
emissions inventory report to TCEQ. 

Table 10: Basic Information for Texas Lehigh Cement Company 

Data Point Value 

Company TEXAS LEHIGH CEMEPNT CO LP 

RN RN102597846 

Account HK0014M 

Primary SIC 3241 – CEMENT, HYDRAULIC 

Location 701 CEMENT RD, BUDA, TX 

Latitude 30.0318 degrees 

Longitude -97.5123 degrees 

Operating Hours/Year 8,760 

Heat Input Capacity (MMBTU/hour) 564 

Annual Heat Input Capacity (MMBTU) 4,940,640 

2013 Heat Input (MMBTU) 4,468,829 

2013 Heat Input % of Total Capacity 90.45% 

NOX Emissions Rate (pounds/ton of clinker) 3.83 

2013 NOX Emissions Rate (pounds of NOX/MMBTU) 1.058 

30-Day Avg. Hourly NOX Emissions Limit (lbs/hr) 600 

 

                                                             
12 http://www.epa.gov/ttn/catc/dir1/cement.pdf  

http://www.epa.gov/ttn/catc/dir1/cement.pdf
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Table 11: Comparison of Texas Lehigh Kiln Emissions to Permit Limits 

Pollutant 
Hourly Limit 

(lbs per hour) 

2013 OSD 
Hourly 

Emissions 
(lbs per 
hour) 

2013 OSD 
Hourly 

Emissions 
(% of limit) 

Annual Limit 
(tons per year) 

2013 
Annual 

Emissions 
(tons per 

year) 

2013 
Annual 

Emissions 
(% of limit) 

CO 5,298 816 15% 5,528 3,575 65% 

NOX 600 566 94% 2,628 2,364 90% 

VOC 64.54 41.77 65% 229.63 182.97 80% 

 

The facility has one kiln with two stacks, designated as DC-2 and DC-9. The table below shows the stack 
parameters reported for 2013. 

Table 12: Texas Lehigh Stack Parameters for 2013 

Data Point DC-2 DC-9 

Latitude 30.03104299 30.03107600 

Longitude -97.51260500 -97.51267900 

UTM Zone 14 14 

UTM North Meters 3325197.000 3325207.000 

UTM East Meters 610162.000 610142.000 

Diameter Value (Feet) 8 8 

Height (Feet) 140 140 

Hordschg N N 

Moisture - - 

Temperature (Deg. F) 277 275 

Velocity (feet/second) 61.75 66.01 

Annual NOX Emissions (tons) 1,086.5202 1,277.8774 

% of Annual NOX Emissions 45.95% 54.05% 

Ozone Season Daily NOX Emissions (pounds) 3,159.2157 7,338.3529 

% of Ozone Season Daily NOX Emissions 30.09% 69.91% 

 

Since 2008, the facility has been equipped with a selective non-catalytic reduction (SNCR) system 
(abatement code 631) with NOX control range of 30-50%. The unit is typically operated as needed in 
order to meet the facility’s 30-day permit limits. It is equipped with a continuous emissions monitoring 
system (CEMS) in order to measure compliance with these limits. In the 2009 ozone season, and again in 
the 2013 and 2014 ozone seasons, the SNCR has also been used to achieve maximum NOX reductions 
between 9 am and 3 pm on predicted high ozone days. On such days, NOX emissions are lowered from 
about 600 pounds an hour to 300 pounds an hour. 

Texas Lehigh provided CAPCOG with hourly emissions data for four periods for which base case 
photochemical modeling scenarios exist: 

¶ TCEQ’s May 31 – July 2, 2006, base case scenario (June 2006 Episode); 

¶ TCEQ’s August 13 – September 15, 2006, base case scenario (Aug. – Sep. 2006 Episode); 

¶ EPA’s 2011 base case scenario (2011 Episode); and 
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¶ TCEQ’s May 16 – July 2, 2012, base case scenario (data submitted for May 16 – July 2). 
 

For each of TCEQ’s episodes, the TCEQ modeling files contain a single daily emissions rate for each 
emissions point for Texas Lehigh. EPA’s 2011 emissions modeling platform describes its process of 
temporally allocate emissions to a monthly profile to show representative Monday, Tuesday-Friday, 
Saturday, and Sunday profiles, and holidays separately. It is CAPCOG’s understanding that the most 
recent version of this model (v.6.2) likely used a flat profile for the cement industry that includes 
Sundays, but that the previous version (v.6.1) did not include Sundays.13 The table below shows the 
average daily emissions used in the modeling. 

Table 13: Existing Texas Lehigh Kiln Daily Emissions Estimates for 2006, 2011, and 2012 Base Case Scenarios (tons per day) 

Scenario CO NOX PM2.5 SO2 VOC 

May 31 – Jul. 2, 200614 9.31617 6.24658 0.19844 3.31507 0.54884 

Aug. 13 – Sep. 15, 2006 9.31617 6.24658 0.19844 3.31507 0.54884 

Jan. 1 – Dec. 31, 201115 9.93385 6.14982 0.31520 3.17569 0.50848 

May 16 – July 2, 201216 10.44026 6.91389 0.21190 2.70243 0.55249 

 

4.2 Hourly NO X Emissions Data Submitted by Texas Lehigh  
Texas Lehigh provided data for the entire June 2006 episode and the entire August – September 2006 
episode. For the 2011 episode, Texas Lehigh provided data for the key period covering August 27 – 
October 3 when the monitors in the Austin area measured their four highest 8-hour ozone averages for 
the year. For the May – June 2012 episode, Texas Lehigh provided the data as requested for May 16 – 
June 30, but had data gaps for the following days due to problems with the CEMS: 

¶ June 9 from 16:00 – 24:00 (all 8 hours missing); 

¶ June 10 from 13:00 – 24:00 (all 9 hours missing); 

¶ June 11 from 21:00 – 24:00 (all 3 hours missing); and 

¶ June 12 from 20:00 – 24:00 (all 4 hours missing). 
 

Texas Lehigh also provided NOX emissions for selected days in 2014 on which it implemented a voluntary 
NOX reduction program. 

The figures below show the average daily and hourly NOX emissions for each photochemical modeling 
base case period for which Texas Lehigh reported, along with the ranges for each period. The 2012 daily 
NOX emissions averages shown below excludes June 9-12 due to the missing data. 

                                                             
13 http://www.epa.gov/ttn/chief/emch/2011v6/2011v6_2_2017_2025_EmisMod_TSD_aug2015.pdf 
14 ftp://amdaftp.tceq.texas.gov/pub/TX/ei/2006/basecase/point/AFS/afs.osd_2006_all_pols_RPOlcp.gz  
15

 
ftp://ftp.epa.gov/EmisInventory/2011v6/ozone_naaqs/reports/2011v6.1_2018_2025_base_EmisMod_TSD_nov20
14_v6.pdf  
16 
ftp://amdaftp.tceq.texas.gov/pub/Point_EI/2012/basecase_june/AFS/afs.osd_for_2012_amp_based_on_2012v4b.
v5.gz  

http://www.epa.gov/ttn/chief/emch/2011v6/2011v6_2_2017_2025_EmisMod_TSD_aug2015.pdf
ftp://amdaftp.tceq.texas.gov/pub/TX/ei/2006/basecase/point/AFS/afs.osd_2006_all_pols_RPOlcp.gz
ftp://ftp.epa.gov/EmisInventory/2011v6/ozone_naaqs/reports/2011v6.1_2018_2025_base_EmisMod_TSD_nov2014_v6.pdf
ftp://ftp.epa.gov/EmisInventory/2011v6/ozone_naaqs/reports/2011v6.1_2018_2025_base_EmisMod_TSD_nov2014_v6.pdf
ftp://amdaftp.tceq.texas.gov/pub/Point_EI/2012/basecase_june/AFS/afs.osd_for_2012_amp_based_on_2012v4b.v5.gz
ftp://amdaftp.tceq.texas.gov/pub/Point_EI/2012/basecase_june/AFS/afs.osd_for_2012_amp_based_on_2012v4b.v5.gz
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Figure 9: Daily NOX Emissions for Selected Ozone Episodes (tons per day) 

 

Figure 10: Hourly NOX Emissions for Selected Ozone Episodes (pounds per hour) 

 

 

In light of the significant hourly and daily variability of these data, it would be appropriate to substitute 
the default base case photochemical modeling files with modeling files that account for this variability. 
CAPCOG created spreadsheets with hour-specific, stack-specific photochemical modeling emissions 
input data for each period. CAPCOG directly used the hourly emissions data provided by Texas Lehigh 
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where available. For the periods of the May-July 2012 base case in which data was not available, 
CAPCOG substituted the average hourly NOX emissions calculated from the 2012 data that was available. 

 

4.3 Calculations for CO, NH3, PM2.5, SO2, and VOC Emissions 
CAPCOG calculated the CO, NH3, PM2.5, SO2, and VOC emissions for each stack in each historical scenario 
based on the ratio of these pollutants to NOX emissions in the relevant typical ozone season day 
emissions represented in the photochemical modeling files. The table below shows these ratios. 

Table 14: Ratios of CO, NH3, PM2.5, SO2, and VOC to NOX by Stack at Texas Lehigh 

Year 
Representative 

Period 
Stack CO NH3 PM2.5 SO2 VOC 

2006 June 1 – Aug. 31 DC-2 0.33697 n/a 0.04107 0.51596 0.13463 

2006 June 1 – Aug. 31 DC-9 2.75175 n/a 0.02162 0.54679 0.03680 

2011 Annual DC-2 0.48058 0.00166 0.05576 0.58609 0.17049 

2011 Annual DC-9 2.36140 0.00109 0.01768 0.47055 0.02495 

2012 May 1 – Sep. 30 DC-2 0.40677 0.00107 0.04720 0.47103 0.14919 

2012 May 1 – Sep. 30 DC-9 2.37034 0.00084 0.01774 0.32837 0.02589 

 

4.4 Projecting Uncont rolled Emissions for Texas Lehigh  
Texas Lehigh’s annual emissions have not varied substantially over the years and the plant operates at a 
very high capacity factor as measured by the plant’s emissions relative to its permit limits. Table 15 
shows the NOX, VOC, and CO emission limits for the plant’s kiln. 

Table 15. Texas Lehigh Cement Company kiln emissions limits 

Pollutant lb/hr  tpy avg period 

NOx 600 2,628 30-day rolling 

VOC 64.54 229.63 - 

CO 5298 5,528 - 

 

The only other source of NOX emissions at the facility is an emergency engine on the kiln. The emission 
limits for the engine are shown in Table 16. 

Table 16. Texas Lehigh Cement Company emergency engine emissions limits 

Pollutant lb/hr  tpy 

NOX 2.14 0.94 

CO 0.46 0.20 

VOC 0.17 0.08 

 

Total NOX emissions limits for the facility are therefore 602.14 pounds per day and 2,629 tpy. Annual 
emissions from 2004-2013 have ranged from 82-93% of current permit limits, while ozone season daily 
emissions have ranged from 81-96% of current permit limits. 
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Figure 11. NOX emissions as % of permit limits 

 

 

Given the limited year-to-year variability in emissions at the facility and the high capacity factors for 
2012 and 2013, TCEQ’s existing approach of projecting emissions for future years based on the most 
recent year’s data appears to be a sound approach, and adding any emissions to simulate overall 
economic growth in this sector would not be appropriate. Another approach that could be valid would 
be to use the same emissions as in the historical baseline year; this approach be more consistent with 
the basic concept of representing expected changes in emissions between a baseline and future baseline 
year, and the differences between a 2012 and 2013 basis for a projection is likely only due to statistical 
fluctuations. Another alternative approach would be to use a multi-year average for both the baseline 
year and the future baseline year similar to the averaging used to establish baseline design values used 
in attainment modeling. Since there is only a 0.12 tpd difference between the 2012 and 2013 emissions 
levels, there would not be much of a difference in these approaches, but there is a much larger 
difference (1.08 tpd) between 2011 and 2013 levels. Overall, though, a projection for Texas Lehigh that 
maintains consistency between the emissions levels modeled for the baseline year would probably best 
match the intent of future year modeling to measure expected changes in emissions, since there is no 
clear indication that overall emissions at Texas Lehigh will be changing in the future. 

Table 17. Comparison of alternatives bases for projecting Texas Lehigh emissions 

Modeling Platform 
Basis for 
Baseline 

NOX Emissions in 
Baseline (tpd) 

Basis for Future 
Baseline 

NOX Emissions in 
Future Baseline (tpd) 

TCEQ 2006 or 2012 2012 6.91 2013 6.79 

TCEQ 2006 or 2012 2012 6.91 2012 6.91 

EPA 2011 2009-2013 6.31 2009-2013 6.31 

EPA 2011 2011 5.83 2011 5.83 
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4.5 -ÏÄÅÌÉÎÇ 4ÅØÁÓ ,ÅÈÉÇÈȭÓ 6ÏÌÕÎÔÁÒÙ ./X Reduction Program  
Using hourly NOX emissions data from Texas Lehigh’s implementation of its NOX emissions reduction 
program on predicted high ozone days in conjunction with actual air quality forecasts for days in the 
base cases used for photochemical modeling, it is possible to created projected emissions for future 
years that account for Texas Lehigh’s implementation of this measure. 

Texas Lehigh voluntarily reduces NOX emissions on predicted high ozone days between 9 am – 3 pm 
using its selective non-catalytic reduction (SNCR) system. A projection that uses an uncontrolled 
emissions projection described in section 4.4 for days when ozone was projected to be “good” in the 
base case and uses a modified hourly profile consistent with the facility’s 2014 hourly “ozone action 
day” emissions on predicted high ozone in the base case would enable an improved representation of 
what future peak ozone levels might be if Texas Lehigh continues implementing this measure. 

In 2014, Texas Lehigh reported implementing this measure on the following 21 days, with NOX emissions 
showing the planned reductions between 9am and 3pm: 

¶ April 25; 

¶ May 2, 3, 15, 16, 29, and 31; 

¶ June 11; 

¶ July 4 and 5; 

¶ August 14, 27, and 28; 

¶ September 24, 27, 28, 29, and 30; and 

¶ October 24, 25, and 26. 
 

In addition, Texas Lehigh intended to implement the measure on another 5 days, but there were 
monitoring issues, process issues, or staff errors on those days that caused the measure not to be 
implemented or the data to not be reliable for the following days: 

¶ June 13 (process and monitor issues); 

¶ July 19 (staff error); 

¶ July 24 (process issues); 

¶ July 25 (staff error); and 

¶ July 29 (process issues). 
 

Also of note was that staff error led to the measure not being implemented in the final hour (2pm – 
3pm) on August 28. 

Figure 12 shows a comparison of the average NOX emissions estimates calculated each of three ways: 1) 
average NOX emissions reported for each hour for all days the measure was intended to be 
implemented; 2) average NOX emissions reported for each hour for all days when valid NOX 
measurements were available, and 3) average NOX emissions reported only for days when the measure 
was implemented as intended (excluding days with monitoring issues, process issues, or staff error) 
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Figure 12. Comparison of average hourly NOX estimates for Texas Lehigh on 2014 ozone reduction days 

 

 

The average difference between the minimum and maximum estimates using these three approaches is 
only 19 pounds per hour, with a maximum difference of 40 pounds (in the 3 pm and 4 pm hours). 
CAPCOG believes that the best basis would be the average across all days when the monitor is working, 
because that accounts for programmatic uncertainty. 

By calculating the difference between the average hourly emissions on a “controlled” day in 2014 from 
the “uncontrolled” days in 2014 (excluding the aforementioned days when Texas Lehigh intended to 
implement the measure but process issues or staff error interfered), it is possible to obtain an hourly 
emission adjustment that could be applied to any future baseline uncontrolled emissions profile in order 
to obtain a “controlled” profile. 

Table 18. Hourly NOX emissions adjustment for projected Texas Lehigh NOX control days (tons per hour) 

TIME DC-9 DC-2 

0:00 0.0151 0.0118 

1:00 0.0153 0.0119 

2:00 0.0156 0.0122 

3:00 0.0182 0.0142 

4:00 0.0193 0.0150 

5:00 0.0200 0.0156 

6:00 0.0151 0.0118 

7:00 0.0157 0.0122 

8:00 0.0116 0.0090 

9:00 -0.0554 -0.0432 

10:00 -0.0668 -0.0521 
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TIME DC-9 DC-2 

11:00 -0.0682 -0.0532 

12:00 -0.0636 -0.0496 

13:00 -0.0639 -0.0498 

14:00 -0.0572 -0.0446 

15:00 0.0011 0.0009 

16:00 0.0034 0.0027 

17:00 0.0036 0.0028 

18:00 0.0057 0.0044 

19:00 0.0083 0.0065 

20:00 0.0072 0.0056 

21:00 0.0079 0.0062 

22:00 0.0104 0.0081 

23:00 0.0102 0.0080 

TOTAL -0.1714 -0.1337 

 

As part of a separate project, CAPCOG contracted with the Alamo Area Council of Governments 
(AACOG) to model the impact of this program on peak 8-hour ozone averages. Since the existing 2012 
baseline modeling files (based on the June 2006 base case) included 2011 ozone season day emissions 
for Texas Lehigh, CAPCOG calculated the average hourly emissions by dividing the daily total by 24 and 
then added the adjustments in the table above to each hour in order to obtain an hourly profile to use in 
the modeling analysis. 

CAPCOG has records of TCEQ’s air quality index (AQI) forecasts for 2012. For 2006, however, CAPCOG 
only has records of whether an “orange” (unhealthy for sensitive groups”) AQI day was forecast the 
previous day. Since, at the time, an “orange” day was based on whether the ozone levels would exceed 
the 1997 eight-hour ozone standard, the exact basis for the forecasting would not have been the same. 
However, to the extent that any of the “orange” days forecast for 2006 would be expected to be some 
of the highest ozone days irrespective of the year, the forecasts could still be used to model projected 
emissions scenarios with the Texas Lehigh emission reduction program included. A list of all 2006 and 
2012 episode days that can be used to model this measure for future year projections is presented in 
Table 19. 

Table 19. Base case episode days that can be used to apply Texas Lehigh NOX reduction measure for future year projections 

Month Day Year AQI Forecast 

June 3 2006 Unhealthy for Sensitive Groups 

June 4 2006 Unhealthy for Sensitive Groups 

June 8 2006 Unhealthy for Sensitive Groups 

June 9 2006 Unhealthy for Sensitive Groups 

June 13 2006 Unhealthy for Sensitive Groups 

June 14 2006 Unhealthy for Sensitive Groups 

June 27 2006 Unhealthy for Sensitive Groups 

June 28 2006 Unhealthy for Sensitive Groups 

June 29 2006 Unhealthy for Sensitive Groups 
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Month Day Year AQI Forecast 

June 30 2006 Unhealthy for Sensitive Groups 

August 18 2006 Unhealthy for Sensitive Groups 

August 19 2006 Unhealthy for Sensitive Groups 

August 31 2006 Unhealthy for Sensitive Groups 

September 1 2006 Unhealthy for Sensitive Groups 

September 7 2006 Unhealthy for Sensitive Groups 

September 8 2006 Unhealthy for Sensitive Groups 

September 14 2006 Unhealthy for Sensitive Groups 

May 16 2012 Moderate 

May 17 2012 Moderate 

May 18 2012 Moderate 

May 20 2012 Moderate 

May 21 2012 Moderate 

May 22 2012 Moderate 

June 1 2012 Moderate 

June 9 2012 Unhealthy for Sensitive Groups 

June 10 2012 Moderate 

June 22 2012 Moderate 

June 23 2012 Moderate 

June 24 2012 Unhealthy for Sensitive Groups 

June 25 2012 Unhealthy for Sensitive Groups 

June 26 2012 Moderate 

June 27 2012 Moderate 

June 28 2012 Moderate 

 

While Texas Lehigh has indicated that it plans to continue to implement this measure for the 
foreseeable future, there is no rule limiting them to those levels, so projected emissions using this 
profile on predicted high ozone days that occurred in the base case episode might be useful for planning 
purposes, but might have more limited value for use in a full-scale attainment demonstration. Any 
future episodes based on a base case year of 2013 or later should account for days when Texas Lehigh 
has implemented this measure, however. 

5 Austin White Lime  

5.1 Background  
Austin White Lime is a large lime manufacturing facility located in northern Travis County along the 
border with Williamson County. It is the largest non-EGU source of NOX emissions within Travis County, 
emitting 543 tons of NOX in 2012. The facility consists of three kilns that emit into two stacks – the older 
kilns 1 and 2 emit into a single common stack, while the newer kiln 3 emits into its own dedicated stack. 
The facility is permitted to burn coal, petroleum coke, and natural gas. According to the plant’s 
environmental manager, kilns 1 and 2 have exclusively burned natural gas in recent years, including 
2012, 2013, and 2014, and kiln 3 burns primarily powder river basin sub-bituminous coal, but also burns 
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some natural gas as well. The facility has a stockpile of petroleum coke, but it has not used it in several 
years.17 

Table 20: Basic Information for Austin White Lime Company 

Data Point Value 

Company AUSTIN WHITE LIME CO 

Site Name MCNEIL PLANT & QUARRY 

RN RN100214337 

Account TH0010I 

Primary SIC 3274-LIME 

Location 14001 MCNEIL RD, AUSTIN, TX 

Latitude 30.455833 degrees 

Longitude -97.825556 degrees 

Operating Hours/Year 8,760 

Heat Input Capacity, Kiln 1 (MMBTU/hour) 80.00 

Heat Input Capacity, Kiln 2 (MMBTU/hour) 80.00 

Heat Input Capacity, Kiln 3 (MMBTU/hour) 156.00 

Heat Input Capacity, Combined (MMBTU/hour) 316.00 

Permitted Fuels Coal, Petroleum Coke, Natural Gas 

 

The following text from the report describes the facility and its production process: 

άwƻǘŀǊȅ Yƛƭƴǎ bƻǎΦ м ŀƴŘ н ōƻǘƘ ƘŀǾŜ ǘƘŜ ǎŀƳŜ ŘŜǎƛƎƴΦ Yƛƭƴǎ bƻΦ м and No. 2 

each used crushed quarried limestone to produce quicklime, as does Kiln No. 3. 

Stockpiles stone is fed to the kilns using a belt that discharges to an enclosed 

charging elevator that feeds stone across a vibrating screen into a preheater 

which feŜŘǎ ǎǘƻƴŜ ƛƴǘƻ ǘƘŜ ƪƛƭƴΦ [ƛƳŜǎǘƻƴŜ ŦŜŜŘ ǘƻ ƪƛƭƴǎ Ƙŀǎ ŀ ǘƻǇ ǎƛȊŜ ƻŦ нέ ŀƴŘ 

ŀ ōƻǘǘƻƳ ǎƛȊŜ ƻŦ оκуέΦ 9ȄƘŀǳǎǘ Ǝŀǎ ƛƴ ǘƘŜ ƪƛƭƴ ƛǎ ǊƻǳǘŜŘ ǘƻ ǘǿƻ ǎŎǊǳōōŜǊǎ όƻƴŜ 

scrubber for each rotary kiln) using fans, both of which exhaust through a 

common stack. The scrubbers use water as the scrubbing medium. 

The scrubber outlet is a 53.25-inch ID round duct connecting the cyclone to the 

fan before joining with the duct exhausting process. Two access ports are 

located 15 feet downstream from a bend and 16.5 inches upstream from the 

duct expansion leading to the fan. 

The principle of operation of Kiln No. 3 is the same as that described for Kilns 

No. 1 and 2. Stockpiles stone is fed to the kiln by a belt discharge to a wet 

screening system and then to an enclosed charging belt that feeds stone into a 

preheater which feeds stone into the kiln. Kiln No. 3 exhaust gas is forced 

through a primary cyclone followed by a baghouse for particulate matter 

                                                             
17 Personal communication, Rob Chambers, August 3, 2015. 
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control. The baghouse is a positive pressure baghouse with eight 

compartments each with a separate stack. 

Baghouse stacks consist of eight stacks, one per compartment. Stacks have an 

inside diameter of 36.5 inches. Two access holes are located 74.25 inches 

downstream from the top of the baghouse and 24.25 inches upstream from 

the top of the stack exhausting to the atmosphere. 

 

5.2 Basis for Existing NOX Emissions Estimates at Austin White Lime  
According to Austin White Lime’s environmental manager, the NOX emission factors that the company 
used for its annual emissions inventory submissions for 2004-2013 were based on the maximum 
emissions factors calculated for each kiln in stack tests conducted in 1992, 1993, and 2004. Austin White 
Lime provided CAPCOG a copy of the facility’s 2003 Prevention of Significant Deterioration (PSD) permit, 
which includes the 1992 and 1993 stack test data,18 and TCEQ provided CAPCOG with a copy of Austin 
White Lime’s 2004 stack test report.19 

¶ Kilns 1 & 2: 0.7336 lbs of NOX per MMBtu (based on run 2 in the 2004 stack test for kiln 2); and 

¶ Kiln 3: 0.778 lbs of NOX per MMBtu (based on run 3 in the 2004 stack test for kiln 3). 
 

Since these emissions rates represent the worst case scenario, they do not necessarily represent the 
typical emissions rates for the facility over an entire year or ozone season day. Starting with the facility’s 
2014 emissions inventory submission, Austin White Lime began using the average emissions factors 
calculated from the 2004 stack tests when the plant uses coal or petroleum coke and used the average 
NOX emissions rate calculated from a 1992 stack test in Kiln 3 using 100% natural gas for any of the kilns 
when they are using natural gas. 

¶ Coal or petroleum coke in kilns 1 or 2: 0.661 lbs of NOX per MMBtu (average of the three runs in the 
2004 stack test for kiln 2); 

¶ Coal or petroleum coke in kiln 3: 0.738 lbs of NOX per MMBtu (average of the three runs in the 2004 
stack test for kiln 3); and 

¶ Natural gas in any kiln: 0.624 lbs of NOX per MMBtu (average of the three runs in the 1992 natural 
gas-only stack test in kiln 3). 

 

Verbally, an official from Austin White indicated that kilns 1 and 2 have primarily been burning natural 
gas for several years, including in 2012, and that kiln 3 burns natural gas perhaps about 20% of the time. 
The official also indicated that the facility has not used petroleum coke in many years. However, the 
official did not disclose the fuel mix for 2006 and declined to confirm in writing what the fuel mix was for 
any other year.20 

                                                             
18 NSR Permit 6629/PSD-TX-114 S.C.17, November 19, 2003. 
19 Cubix Corporation. “Test Report on Exhaust Emissions from Kiln #3 Baghouse and Kiln #2 Scrubber Located at the 
Austin While Lime Co. Lime Manufacturing Plant in Austin, Texas.” Austin, TX, July and August 2004. Cubix Job No. 
8657-B2. 
20 Personal communication from Rob Chambers, August 3, 2015. 
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5.3 Austin White Lime 2004 Stack Tests 
Austin White Lime conducted stack tests on kilns 2 and 3 in 2004 in order to demonstrate compliance 
with permitted emissions limits.21 The facility conducted three, one-hour test runs on kiln 3 on July 13, 
2004, and another three, one-hour test runs on kiln 2 on July 14, 2004, to determine emission rates for 
NOX, CO, SO2, and PM. Austin White Lime also conducted stack testing for HCl on August 3 and August 4, 
2004. The tests for kiln 2 were used to also establish emissions rates for kiln 1, since both kilns are 
identical and emit out of a common stack. 

The following tables shows the 2004 NOX stack test data for kilns 2 and 3, along with additional data 
calculated by CAPCOG using the data presented in the report (marked with an asterisk). Data for kiln 2 is 
based on Table 2.2 of the report, and data for kiln 3 is based on Table 2.1. 

Table 21: Austin White Lime 2004 Kiln 2 Stack Test Data 

Data Run 1 Run 2 Run 3 Average 

Lime Production (tons/hour) 9.9 9.9 9.9 9.9 

Solid Fuel Flow (tons/hour) 2.80 2.68 2.70 2.7 

Natural Gas Flow (CFH) 0 0 0 0 

Petcoke Contributing MMBTU (%) 58.6% 58.6% 58.6% 58.6% 

Total Fuel (MMBTU/hr) 70.2 67.2 67.8 68.4 

Fuel Consumption Rate (MMBTU/ton produced)* 7.1 6.8 6.8 6.9 

Fuel Heat Content (MMBTU/ton of fuel)* 25.1 25.1 25.1 25.3 

NOX Outlet Emission Rate (lb/hr) 40.5 49.3 45.7 45.2 

NOX Heat Basis Emission Rate (lb/MMBTU)22 0.576 0.733 0.675 0.661 

NOX Production Basis Emission Rate (lb/ton lime)*  4.1 5.0 4.6 4.6 

NOX Fuel Mass Basis Emission Rate (lb/ton fuel)*  14.5 18.4 16.9 16.7 

 

Table 22: Austin White Lime 2004 Kiln 3 Stack Test Data 

Data Test 1 Test 2 Test 3 Average 

Lime Production (tons/hour) 27.0 27.0 27.0 27.0 

Solid Fuel Flow (tons/hour) 3.2 3.2 3.2 3.2 

Natural Gas Flow (CFH) 0.0 0.0 0.0 0.0 

Petcoke Contributing MMBTU (%) 72.9% 72.9% 72.9% 72.9% 

Total Fuel (MMBTU/hr) 83.1 83.7 84.1 83.6 

Fuel Consumption Rate (MMBTU/ton produced)* 3.1 3.1 3.1 3.1 

Fuel Heat Content (MMBTU/ton of fuel)* 26.0 26.2 26.3 26.1 

NOX Outlet Emission Rate (lb/hr) 57.6 62.1 65.4 61.7 

NOX Heat Basis Emission Rate (lb/MMBTU)23 0.694 0.742 0.778 0.738 

                                                             
21

 Cubix Corporation. “Test Report on Exhaust Emissions from Kiln #3 Baghouse and Kiln #2 Scrubber Located at the 
Austin While Lime Co. Lime Manufacturing Plant in Austin, Texas.” Austin, TX, July and August 2014. Cubix Job No. 
8657-B2. 
22 Listed here as reported in the text of the report. CAPCOG calculated the rate for Run 1 at 0.577, Run 2 at 0.734 
(0.7336), Run 3 at 0.674, and the average at 0.662 for the kiln 2 tests by dividing the NOX outlet emissions rate by 
the total fuel. 
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Data Test 1 Test 2 Test 3 Average 

NOX Production Basis Emission Rate (lb/ton lime)*  2.1 2.3 2.4 2.3 

NOX Fuel Mass Basis Emission Rate (lb/ton fuel)*  18.0 19.4 20.4 19.3 

 

The figure below shows a comparison of the heat-basis emissions rates reported for each kiln. For kiln 2, 
the rates ranged from 15% below the average to 9% above the average, while for kiln 3, the rates 
ranged from 4% below the average to 4% above the average. 

Figure 13. Comparison of NOX emissions rates calculated from 2004 Austin White Lime stack tests (lbs NOX/MMBtu)  

 

 

While kiln 3 had a higher average NOX emissions rate in terms of NOX emissions per unit of heat input, 
kiln 3 had a much lower NOX emission rate in terms of NOX emissions per ton of lime produced. Whereas 
kiln 3 required only 3.1 MMBtu of energy to produce 1 ton of lime, kiln 2 required 6.9 MMBtu to 
produce a ton of lime. This accounts for the much higher emissions rate for kiln 2 in terms of pounds of 
NOX per ton of lime produced (4.6 lbs per ton) compared to the rate for kiln 3 (2.3 lbs per ton). 

5.4 Analysis of Potential Differences Between Coal and Pet Coke NO X 

Emissions 
A potentially complicating factor in comparing the heat-based rates is the difference in the fuel content 
used in the stack tests for kiln 2 and kiln 3. Kiln 2’s stack test used a fuel mix that included 58.6% 
petroleum coke and 41.4% coal on a heat input basis, while kiln 3’s stack test used a mix of 72.7% 
petroleum coke and 21.1% coal. Both fuel types generate NOX emissions through thermal fixation of 
atmospheric nitrogen and oxidation of nitrogen in the fuel. According AP-42, Chapter 1, Section 1, 

                                                                                                                                                                                                    
23 Listed here as reported in the text of the report. CAPCOG calculated the rate for Run 1 at 0.693, Run 2 at 0.742, 
Run 3 at 0.778, and the average at 0.738 for the kiln 3 tests by dividing the NOX outlet emissions rate by the total 
fuel. 
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bituminous and subbituminous coals typically contain 0.5% to 2% nitrogen by weight, with 20-60% 
converted into NOX. AP-42 indicates that fuel nitrogen can account for up to 80% of total NOX emissions 
from coal combustion.24 Information on PEC Consulting’s website suggests that NOX emissions from 
petroleum coke would be higher than bituminous coal due to being lower in volatile content and 
combustion occurring at a higher temperature.25 

While there is not an official AP-42 section on combustion of petroleum coke, CAPCOG’s review of other 
data sources indicate that petroleum coke may generate more NOX emissions per MMBtu of heat input 
than the coal that Austin White Lime uses, but it is difficult to be certain. A report from Argonne 
National Laboratories from 1999 included a comparison of the nitrogen contents of petroleum coke and 
coal.26 ANL’s analysis showed the nitrogen content of petroleum coke used in power generation, cement 
kilns, and export ranged from 1.1% to 3.5%, while western bituminous coals used for export ranged 
from 1.02% to 1.47%. Another ANL report indicated that subbituminous coal’s nitrogen content typically 
is in the range of 0.9 – 1.1%.27 A 2013 report produced by the National Council for Air and Stream 
Improvement estimated that petroleum coke has between 1.0% and 2.6% nitrogen by weight, with a 
NOX emission conversion rate of less than 10%, which is less than the 20-60% range AP-42 estimated for 
coal.28 The American Fuel and Petroleum Manufacturer’s website indicates a much lower nitrogen 
content for petroleum coke of 0.1-0.5%. A 2004 book indicated that while some facilities reported that 
the use of petroleum coke in power plants did not increase NOX emissions relative to coal, but that that 
the potential for this outcome existed due to the fuel characteristics of petroleum coke.29 A subsequent 
book by the same author shows average NOX emissions rates for two boilers using different coal/pet 
coke fuel mixes.30 The figure below shows these data. 

                                                             
24 http://www.epa.gov/ttnchie1/ap42/ch01/final/c01s01.pdf 
25 http://pecconsultinggroup.com/newsflash/comparative-properties-of-coal-and-petcoke 
26

 https://web.anl.gov/PCS/acsfuel/preprint%20archive/Files/44_1_ANAHEIM_03-99_0080.pdf 
27 http://web.anl.gov/PCS/acsfuel/preprint%20archive/Files/Merge/Vol-42_3-0001.pdf 
28 http://www.paperenvironment.org/PDF/SOxNOx/NOx/NOx_lime_kiln.pdf 
29 Tillman, David; and Stanley Harding. Fuels of Opportunity: Characteristics and Uses in Combustion Systems. 
January 20, 2004. 
30 Tillman, David; Dao N.B. Duong, and N.S. Harding. Solid Fuel Blending: Principles, Practices, and Problems. 2012. 

http://www.epa.gov/ttnchie1/ap42/ch01/final/c01s01.pdf
http://pecconsultinggroup.com/newsflash/comparative-properties-of-coal-and-petcoke
https://web.anl.gov/PCS/acsfuel/preprint%20archive/Files/44_1_ANAHEIM_03-99_0080.pdf
http://web.anl.gov/PCS/acsfuel/preprint%20archive/Files/Merge/Vol-42_3-0001.pdf
http://www.paperenvironment.org/PDF/SOxNOx/NOx/NOx_lime_kiln.pdf
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Figure 14. Impact of Petroleum Coke on boiler NOX emissions 

 

 

Overall, CAPCOG’s conclusion from its literature review is that the difference between the emissions 
rates observed for kiln 2 and kiln 3 in the 2004 stack tests may be at least partly due to differences in 
fuel properties, and – since the facility has not used petroleum coke in recent years and used the worst 
case run as the basis for its 2004-2013 emissions, the reported emissions for those years are very likely 
over-estimated. 

5.5 Comparison of 1992/1993 S tack Tests to 2004 Stack Tests 
Austin White Lime’s NOX emissions derived from the 2004 stack test data were significantly different 
from the facility’s 1992 and 1993 stack test data that were used in the facility’s 2003 PSD permit. The 
table below summarizes these data. 
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Table 23. Summary of 1992 and 1993 stack test data for Austin White Lime 

Date Unit Fuel Mix 
Lime 

Produced 
(tph) 

Heat Input 
(MMBtu/hr)  

NOX Rate 
(lbs/hr) 

Avg. NOX 
Factor (lbs NOX 
per MMBtu) 

Worst Case 
NOX Factor 

(lbs per 
MMBtu) 

Worst Case 
% Higher 
than Avg. 

NOX 
Factor 

(lbs NOX 
per ton 
lime) 

November 
1992 

Kiln 3 
100% 

Natural 
Gas 

18.40 105.60 65.88 0.624 n/a n/a 3.6 

November 
1992 

Kiln 3 100% Coal 18.40 105.60 40.20 0.381 n/a n/a 2.2 

June 10, 1993 Kiln 3 

80% Pet 
Coke, 20% 

Natural 
Gas 

19.95 104.50 50.9631 0.488 0.530 9% 2.6 

June 19, 1993 Kiln 3 
75% Pet 

Coke, 25% 
Coal 

21.98 103.13 47.232 0.458 0.499 9% 2.1 

June 18, 1993 Kiln 1 

43% Pet 
Coke, 57% 

Natural 
Gas 

7.53 40.26 8.16 0.203 0.269 33% 1.1 

July 3, 1993 Kiln 1 
56% Pet 

Coke, 44% 
Coal 

6.14 43.45 13.10 0.301 0.517 72% 2.1 

                                                             
31 Calculated by multiplying emissions rate of 6.37 pounds per hour for one stack by eight to correspond to the eight baghouse stacks. 
32 Calculated by multiplying emissions rate of 5.90 pounds per hour for one stack by eight to correspond to the eight baghouse stacks 
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The figure below shows a comparison of the average NOX emissions factors calculated from these stack 
test data compared to the 2004 stack test data. 

Figure 15. Comparison of Avg. NOX emissions factors derived from Austin White Lime Stack tests in 1992/1993 to 2004 

 

 

Since there are coal/pet coke fuel mixes in the 1992/1993 stack tests that are very similar to the fuel 
compositions used in the 2004 stack tests, it is possible to evaluate to what extent the emissions rates 
for these kilns changed over time. In both cases, the 2004 stack tests show a higher NOX emissions factor 
than the corresponding 1992/1993 test. For kilns 1 and 2, the 2004 rate with 58.6% coke and 41.4% coke 
was 29% higher than the 56% coke/44% coal mix used in the 1992/1993 tests. For kiln 3, the 2004 rate 
was 61% higher than the 1992/1993 emissions factor calculated from the tests using 75% coke/25% 
coal. The much higher increase in kiln 3’s emissions rate may be attributable to the higher production 
rate at kiln 3 as a result of the 2003 PSD permit. While the kiln 3 emissions rate for 100% natural gas in 
the 1992/1993 tests was 64% higher than the emissions rate while burning 100% coal, the emissions 
rate for kilns 1 & 2 while using a petcoke/natural gas combination in the 1992/1993 tests was 52% lower 
than the 1992/1993 rate using a coke/coal fuel mix. For both kilns, the NOX emissions rates for the 1992 
tests that used natural gas, either alone or in combination with another fuel, were lower than the 2004 
tests, neither of which included natural gas. 

5.6 Analysis of Implications of Natural Gas Usage at Austin White Lime  
As was mentioned earlier, in recent years, the facility has at times used natural gas extensively, and in 
2012 and 2014 at least, kilns 1 and 2 have primarily used natural gas. However, the 2004 stack test data 
does not include any natural gas, since 100% natural gas had already been tested in 1992. Since there 
have been no changes to the kilns since the 1992 test, Austin White Lime is now using its 1992 stack test 
data for kiln 3 that used 100% natural gas as the basis for the emissions factor applied to any of the kilns 
when they use natural gas. This emissions rate (0.624 lbs NOX/MMBtu) is 6% lower than the rate derived 
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for kilns 1 and 2 from the 2004 stack tests and 15% lower than the rate derived for kiln 3 from the 2004 
stack tests. 

Since both coal and petroleum coke can generate fuel-bound NOX emissions and natural gas cannot, 
CAPCOG would expect that the kilns’ emissions while using natural gas would be lower than when using 
either coal or pet coke. As the figure above shows, however, the existing stack test data for the facility 
makes it difficult to evaluate this assumption, since the 1992 and 1993 tests seemed to show that 
natural gas usage increased NOX emissions in kiln 3 relative to coal, but decreased NOX emissions in kilns 
1 and 2, relative to coal. 

TCEQ and Austin White Lime have indicated that kilns 1 and 2 have primarily used natural gas in recent 
years. TCEQ has suggested that the emissions factor for natural gas lime production in AP-42, Section 
11.17 could be used as a substitute to the stack test-based emissions factor that relies on coal and 
petroleum coke. CAPCOG reviewed the AP-42 support document for lime manufacturing, which 
provides detailed information on the stack test data that was used as the basis for the AP-42 emissions 
factors.33 The table below shows a summary of the NOX emissions data in the support document for 
rotary kilns. 

Table 24: Lime Kiln Stack Test Data for NOX Emissions Factors in AP-42 

Source Control Runs 
NOX EF Min 

(lbs /  ton lime) 
NOX EF Max 

(lbs /  ton lime) 
NOX EF Avg. 

(lbs /  ton lime) 
Data 

Rating 

Rotary kiln 
(coal-fired) 

None 3 0.40 2.0 1.1 A 

Rotary kiln 
(coal-fired) 

None 12 1.5 4.5 3.2 A 

Rotary kiln 
(coal-fired) 

Fabric Filter 3 3.3 3.6 3.6 C 

Rotary kiln 
(coal-fired) 

Fabric Filter 23 4.0 7.0 5.3 B 

Rotary kiln 
(coal-fired) 

Fabric Filter 3 2.0 2.2 2.1 B 

Rotary Kiln 
(gas-fired) 

ESP 3 2.8 4.2 3.5 C 

Rotary Kiln 
(60% coal-, 
40% gas-

fired) 

Multiclone / 
venturi scrubber 

3 2.3 3.2 2.7 B 

 

The overall emissions factor EPA provides for coal-fired kilns is 3.1 lbs/ton of lime, which reflects an 
“average of averages” the five individual facility stack tests. This would suggest that natural gas-fired 
lime production would have higher NOX emissions than coal-fired lime production, since the emissions 
rate for natural gas production is 3.5 lbs/ton of lime, a rate that is very similar to the 1992/1993 natural 
gas stack test data for kiln 1. However, as the AP-42 stack test data show, the emissions rates can be 

                                                             
33 Marinshaw, Richard; Wallace, Dennis; Shrager, Brian; and Ed Sanderford. “Emission Factor Documentation for 
AP-42 Section 11.17.” Prepared by Midwest Research Institute for the Office of Air Quality Planning and Standards, 
U.S. Environmental Protection Agency. Contract No. 68-D2-0159, Work Assignment No. I-01. April 28, 1994. 
Available online at http://www.epa.gov/ttn/chief/ap42/ch11/bgdocs/b11s17.pdf. Accessed June 24, 2015. 

http://www.epa.gov/ttn/chief/ap42/ch11/bgdocs/b11s17.pdf
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highly variable, with emissions rates for coal ranging from 1.1 – 5.3 lbs/ton of lime. Moreover, a 
weighted average that accounts for the number of runs conducted for each coal-fired kiln stack test 
would actually produce an emissions factor of 4.0 lbs of NOX/ton of lime, 33% higher than the rate for 
natural-gas kilns in AP-42. And as the stack test data for Austin White Lime’s kilns show, the emissions 
rates can vary substantially kiln to kiln and year-to-year.  

As a point of comparison, it is possible to examine AP-42’s emission rates for external natural gas 
combustion34 at large, pre-NSPS wall-fired boilers. The rate listed in AP-42 such boilers is 280 lbs of NOX 
per million cubic feet of natural gas burned, based on natural gas heat content of 1,020 BTU per cubic 
foot of natural gas. When converted to lbs/MMBTU, the rate would be 0.275 lbs of NOX per MMBTU, 
which is 58% lower than the stack test-derived rate of 0.661 lbs per MMBTU for kiln 2 when it was 
burning a 58.6% petcoke/41.4% coal fuel mix. Applying this rate to the fuel consumption rates for kiln 2 
would result in a production-based emissions rate of 1.9 lbs per ton of lime. This would represent a 59% 
reduction in the emissions rate compared to the 2004 stack test. 
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ERG has also suggested that using the AP-42, Chapter 1 emissions for smaller boilers (100 lbs of NOX per 
MMCF) might be appropriate for kilns 1 and 2 if the AP-42, Chapter 11 factor for kilns was not used, 
since both kilns have rated heat capacities of less than 100 MMBtu. In this case, the applicable emissions 
rate would be 0.098 lbs of NOX per MMBTU, which is 85% lower than the stack test-derived rate of 0.668 
lbs per MMBtu. This would translate into the following production-based emissions rate: 
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A useful point of comparison would be the emissions rate in terms of NOX per ton of solid fuel in the 
stack tests compared to the emissions rate for external combustion of coal in AP-42.35 The range of 
emission rates for external combustion of sub-bituminous coal ranges from 7.4 – 24 lbs of NOX per ton 
of fuel. The stack test for kiln 2 showed an emissions rate of 16.7 lbs of NOX per ton of solid fuel, while 
the test for kiln 3 showed an emissions rate of 19.3 lbs of NOX per ton of solid fuel. Based on average 
heat contents of coal coke (24.8 MMBtu per ton)36 and subbituminous coal (18.09 MMBtu per ton),37 
this emissions factor would translate into an emissions rate of 0.791 lbs/MMBtu in kiln 2 and 0.754 
lbs/MMBtu for kiln 3. 

The fuel mix included both petroleum coke, and – according to Austin White Lime – subbituminous coal 
purchased from the Powder River Basin in Wyoming. The 16% higher emissions rate for the kiln 3 test is 
similar to the 12% higher emission rate on a heat input basis. These rates are near the middle of the 
range of emission factors for external combustion of sub-bituminous coal and are closest to the 
emissions rate for a cyclone furnace burning sub-bituminous coal (17 lbs of NOX per ton of fuel, with an 

                                                             
34 EPA. AP-42. http://www.epa.gov/ttn/chief/ap42/ch01/final/c01s04.pdf.  
35 http://www.epa.gov/ttn/chief/ap42/ch01/final/c01s01.pdf, Table 1.1-3.  
36 http://www.eia.gov/totalenergy/data/monthly/pdf/sec13_5.pdf 
37 http://www.engineeringtoolbox.com/coal-heating-values-d_1675.html 

http://www.epa.gov/ttn/chief/ap42/ch01/final/c01s04.pdf
http://www.epa.gov/ttn/chief/ap42/ch01/final/c01s01.pdf
http://www.eia.gov/totalenergy/data/monthly/pdf/sec13_5.pdf
http://www.engineeringtoolbox.com/coal-heating-values-d_1675.html
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emissions factor rating of “A”). Using the ratios of solid fuel mass to mass of product produced in the 
2004 stack tests, CAPCOG calculates that the emission factor for kilns 1 and 2 would be 4.6 pounds of 
NOX per ton of lime – identical to the emissions rate derived from the 2004 stack test – and 2.3 pounds 
of NOX per ton of lime produced for kiln 3 – only 0.3 pounds higher than the 2004 stack test. 

It is also possible to approximate the relative reduction in emissions for the kilns when Austin White 
Lime uses natural gas by comparing the heat-based emissions factors for combustion of natural gas to 
the heat-based emissions factors for combustion of sub-bituminous coal. The heat-based emissions 
rates for sub-bituminous coal range from 0.41 lbs of NOX per MMBtu to 1.33 lbs of NOX per MMBtu, 
whereas the highest rate listed for external combustion of natural gas was 0.275 lbs of NOX per MMBtu. 
CAPCOG would therefore expect Austin White Lime’s NOX emissions to be at least anywhere from 33% - 
79% lower when burning natural gas compared to coal. The reduction would be even more substantial if 
using the lower 100 lbs/MMCF benchmark for natural gas combustion. Comparing the emissions rate for 
cyclone furnaces burning sub-bituminous coal (17 lbs of NOX per ton of fuel, or 0.940 lbs of NOX per 
MMBtu) to large, wall-fired, pre-NSPS natural gas boilers (280 lbs of NOX per MMCF, or 0.275 lbs of NOX 
per MMBtu), CAPCOG expects that NOX emissions from Austin White Lime’s kilns could be about 71% 
lower when using natural gas than they would be while burning coal. This would result in emissions 
factors of 0.193 lbs of NOX per MMBtu for kilns 1 and 2 and a factor of 0.153 lbs per MMBtu for kiln 3. 
These rates are far below the actual emissions rates derived from the 1992/1993 stack tests for kiln 3 
that included natural gas, however, but is broadly consistent with the comparison of the difference 
between the 1992/1993 tests for kiln 1. 

5.7 Conclusion Regarding Emissions Factors to Use for Austin White Lime for 

Photochemical Modeling  
Given the availability of valid stack test data for Austin White Lime under a number of different fuel mix 
combinations, including test data the produces an emissions rate in terms of lbs of NOX per ton of lime 
produced for kilns 1 and 2 that is very similar the rate in AP-42, and the uncertainty and variability in the 
available data, CAPCOG believes that the method that Austin White Lime is using for its 2014 inventory 
is the best available option for estimating the facility’s emissions for photochemical modeling purposes. 
CAPCOG’s literature review indicates that, while it is quite possible that the facility’s NOX emissions are 
actually lower than what would be estimated using the emission factors Austin White Lime is using for 
its 2014 emissions, it is highly unlikely that they would be any higher. Given the facility’s current fuel mix 
of approximately 100% natural gas in kilns 1 and 2 and 80% subbutiminous coal/20% natural gas in kiln 
3, the use of these emissions factors are still very likely producing a conservative (i.e., high) estimate of 
the facility’s actual emissions. 

5.8 Application of 2004 Stack Test Emissions Rates to Historical Emissions 

Inventory Data  
Using the NOX emission rates and total emissions reported in the 2006 and 2012 emissions inventory 
reports, CAPCOG calculated the heat input for each kiln for each year. CAPCOG then calculated the 
emission rates for CO, PM, SO2, and VOC by dividing the total emissions by the heat input. The rates for 
2006 and 2012 were identical for all pollutants. CAPCOG then calculated adjustment factors for kiln in 
order to reflect the results of the 2004 stack tests. While Austin White Lime’s 2014 methodology also 
uses the 1992 natural gas stack test, CAPCOG decided to make adjustments to the 2006 and 2012 data 
only to reflect the averages for the 2004 stack tests. Since relative reductions are important in 
photochemical modeling, the use of the 1992 stack test data for 2012, but not for 2006 (which Austin 
White Lime provided no fuel information on to CAPCOG) would introduce error into any analysis of the 
facility’s modeled impact on ozone in the two years. The use of the 1992 natural gas stack test data 
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would only reduce the NOX emissions rates for kilns 1 and 2 by 6% and would only reduce the NOX 
emissions rates for kiln 3 by 3% (assuming 80% coal/20% natural gas fuel mix). Finally, since CAPCOG 
only has information on the natural gas NOX rate Austin White Lime is now using, but not any other 
pollutants, the use of the average 2004 stack test emission rates provides the most comprehensive way 
to update all of the facility’s ozone-season-day emissions estimates. Austin White Lime is currently 
examining restating its 2012 emissions to be consistent with its 2014 methodology. If, in the future, 
Austin White Lime is successful in restating its 2012 emissions consistent with its 2014 methodology, 
CAPCOG recommends also updating the photochemical modeling files to match Austin White Lime’s 
revised estimate. 

Table 25 shows the emissions adjustment factors CAPCOG calculated for 2006 and 2012 for each kiln. 

Table 25: Emission Rates and Adjustment Factors for Kilns 1, 2, and 3 

Unit Basis CO NOX PM SO2 VOC 

Kilns 1 & 2 (lbs/MMBTU) EI Reports 2006 & 2012 0.259 0.7336 0.275 0.693 0.0053 

Kilns 1 & 2 (lbs/MMBTU) 2004 Stack Tests 0.186 0.661 0.084 0.006 n/a 

Kilns 1 & 2 Adjustment Factor Stack Test/EI Report 0.718 0.901 0.305 0.009 1 

Kiln 3 (lbs/MMBTU) EI Reports 2006 & 2012 0.202 0.778 0.07 0.15 0.0053 

Kiln 3 (lbs/MMBTU) 2004 Stack Tests 0.099 0.738 0.002 0.0005 n/a 

Kiln 3 Adjustment Factor Stack Test/EI Report 0.490 0.949 0.03 0.003 1 

 

CAPCOG then applied these adjustment factors to the reported CO, NOX, PM, SO2, and VOC emissions 
for 2006 and 2012 in order to obtain adjusted daily ozone season day emissions for 2006 and 2012. 

Table 26: Adjusted 2006 and 2012 Ozone Season Day Emissions (pounds per day) 

Unit Year CO NOX PM SO2 VOC 

Kiln 1 2006 221.4770 787.0769 100.0219 7.1444 4.1855 

Kiln 2 2006 286.0579 1016.5820 129.1874 9.2277 7.7165 

Kiln 3 2006 238.3907 1777.0941 4.8171 1.1521 11.8855 

Kiln 1 2012 250.8438 891.4397 113.2843 8.0917 7.1477 

Kiln 2 2012 97.7775 347.4783 44.1576 3.1541 2.7861 

Kiln 3 2012 251.5765 1875.3887 5.0824 1.2159 13.4682 

 

5.9 2014 Emissions and Heat Input Data  
While Austin White Lime declined to provide CAPCOG daily heat input data for this project, it did 
recently provide daily heat input data to TCEQ for 2014. The specific data was marked as confidential, so 
TCEQ could not provide the data to CAPCOG either, but TCEQ staff did review the data to calculate the 
variation in daily heat input for kilns 1 and 3. TCEQ provided the average heat input for kiln 2, but 
indicated that the daily input varied dramatically and that this kiln did not operate every day during the 
2014 ozone season. CAPCOG calculated the estimated emissions for each kiln using the 2004 stack test 
emissions rates.  
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Table 27. Austin White Lime daily fuel consumption and variability, 2014 

Kiln Number 
Avg. Daily Heat 
Input (MMBtu) 

Standard 
Deviation 

SD % of Total 
Avg. Daily NOX 
Emissions (tpd) 

SD Daily NOX 
Emissions (tpd) 

1 1,289 57 4% 0.4260 0.0188 

2 673 NR NR 0.2224 n/a 

3 2,290 402 18% 0.8450 0.1483 

Total 4,252 n/a n/a 1.4935 n/a 

 

5.10 Analysis of Capacity Factor  and Implications for Projections  
CAPCOG used Austin White Lime’s emissions inventory questionnaires for 2003-2013 to estimate the 
plant’s capacity factor, based on the reported NOX emissions, the NOX emissions factor used, and the 
reported heat input capacities for each kiln. 

Figure 16. Estimated average ozone season capacity factors for Austin White Lime's 3 kilns, 2004-2014 

 

 

CAPCOG believes that using the most recent year’s EIQ submission would probably be appropriate for 
projections for kilns 1 and 3, but the very low capacity factor of kiln 2 would make it difficult to make a 
good projection by simply re-using the most recent year of data. A projection using the average heat 
inputs for 2004 to 2008 may be a better reflection of future production levels if there is growth in 
demand in this industry.  
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6 Hal C. Weaver Power Plant 

6.1 Background  
The Hal Weaver Power Plant (RN: 102533510) is a gas-fired cogeneration plant owned and operated by 
the University of Texas to provide electrical and thermal services to the University’s main campus in 
Central Austin. The plant is equipped with two gas turbines, one heat recovery steam generator (HRSG), 
and four boilers. These units have a combined heat input capacity of 1971 MMBtu/hour and a combined 
electricity generating capacity of 210 MW. Table 28 shows the characteristics of these units as reported 
in the facility’s 2013 annual point source emissions inventory submitted to TCEQ. 

Table 28. Characteristics of NOX sources at Hal Weaver Power Plant, 2013 

Unit Name FIN EPN 
Design Capacity 

(MMBtu/Hr) 
Generating 

Capacity (MW) 
2013 OSD NOX 

Emissions (ppd) 

Boiler 1 B1 01 80 6 0.0000 

Boiler 2 B2 01 80 6 0.6685 

Boiler 3 B3 02 210 18 25.4190 

Boiler 7 B7 03 634 69 8.5885 

Boiler 8 
(Auxiliary Burner) 

B8 29 145 12.5 0.0000 

Gas Turbine 8 T8 29 432 48.5 2,872.4900 

Gas Turbine 10 T10 10 290 30 9.6503 

HRSG with Auxiliary 
Burners 

B10 10 100 20 1.5603 

TOTAL n/a n/a 1,971 210 2,918.8377 

 

Since the Hal Weaver Plant does not provide electricity to the broader electrical grid, it is not required to 
report to EPA’s CAMD. While the facility does maintain highly detailed fuel input data and is equipped 
with CEMS, it was not able to provide the detailed hourly data CAPCOG requested within the time frame 
needed to complete this project. 

6.2 Monthly Heat Input Data for 2006 and 2012  
The plant does, however, report monthly fuel consumption, heat input, heat output, and electrical 
output to the Energy Information Administration (EIA) under form EIA-923 (previously EIA-906 and EIA-
920).38 Figure 17 shows the monthly heat input data for 2006 and 2012. 

                                                             
38 EIA. Annual Electric Utility Data, Form EIA-923 detailed data. http://www.eia.gov/electricity/data/eia923/. 
Accessed June 11, 2015. 

http://www.eia.gov/electricity/data/eia923/
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Figure 17. Hal Weaver monthly fuel consumption for 2006 and 2012 (MMBtu) 

 

 

While there is not a large amount of month-to-month variability in these data during the ozone season, 
adjustments to reflect episode-specific heat input levels relative to the overall ozone season should 
provide marginal improvements in the accuracy of emissions from the facility for base case modeling 
scenarios. 

6.3 Calculation of Monthly Adjustment Factors  
CAPCOG calculated adjustment factors for June 2006, August/September 2006, and June 2012 based on 
the ratio of average daily heat input for these periods compared to the average across the months uses 
as the basis for the “ozone season day” emissions in the TCEQ point source emissions inventory. While 
emissions rates can change as a unit’s output changes, the plant typically operates at a very high 
capacity factor in order to maintain optimum efficiency. In the absence of day-specific or hour-specific 
data, these adjustments using monthly fuel input provide the best opportunity to improve the temporal 
representation of the facility’s emissions for photochemical modeling purposes. 

The relevant averaging periods used in the ozone season day emissions in TCEQ’s data are as follows: 

¶ June 1 – August 31, 2006 (Used for TCEQ’s June and August/September 2006 episodes); and 

¶ May 1 – September 30, 2012 (Used for TCEQ’s June 2012 episode). 
 

The equations for the adjusted emissions are as follows: 
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Ὁ  Ὁ
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CAPCOG then applied these emissions to the 2006 and 2012 ozone season day emissions reported to 
TCEQ, as shown in Table 29. 

Table 29. 2006 and 2012 ozone season day emissions and episode-specific adjustments 

Period 
Adjustment to OSD 

Estimate 
NOX (tpd) VOC (tpd) CO (tpd) 

2006 June – August OSD n/a 1.871374 0.058000 0.545152 

June 2006 Episode 99.04% 1.853341 0.057441 0.539899 

Aug./Sep. 2006 Episode 99.59% 1.863675 0.057761 0.542910 

2012 May – Sep. OSD n/a 1.557108 0.032285 0.309894 

June 2012 Episode 97.77% 1.522411 0.031565 0.302988 

 

These adjustments produce very small changes in emissions, with NOX reductions of 0.0077 – 0.0347 
tons per day (tpd). While these changes will not provide much of a difference in modeled emissions for 
the facility, the overall analysis helps provide confidence that the average OSD emissions used for 
modeling do not likely vary much day-by-day, and suggests that the hourly data initially requested by 
CAPCOG would not likely have shown much variability either. However, CAPCOG believes that,if given 
more time, UT would be willing to share its hourly data with CAPCOG and TCEQ for photochemical 
modeling purposes in the future. 

6.4 Allocation of Emissions to Plant Stacks  
In order to develop updated emissions inventory inputs for photochemical modeling, CAPCOG allocated 
emissions NOX, VOC, and CO emissions to each emissions stack proportionate to the 2006 and 2012 
ozone season day emissions NOX totals. Table 30 shows the allocation percentages for each stack. 

Table 30. Allocations of Hal Weaver Power Plant ozone season day emissions to stacks, 2006 and 2012 

EPN 2006 2012 

01 0.37% 0.35% 

02 8.30% 0.88% 

03 0.57% 0.05% 

29 90.77% 98.71% 

 

6.5 Analysis of Fuel Consumption and Capacity  
The following figure shows the total fuel input for Hal Weaver for 2010-2014 based on EIA Form 923 
data. These data show a slight decrease year-to-year in the plant’s fuel consumption. Based on the small 
magnitude in the changes, CAPCOG believes that using the most recent year’s emissions for projections 
is appropriate for this plant. 
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Figure 18. Annual heat input for Hal Weaver Power Plant, 2010-2014 

 

7 Summary and Conclusions  
This project involved a number of updates to the point source emissions inventories used for 
photochemical modeling for four of the largest sources of NOX emissions in the Austin-Round Rock MSA 
and analysis of the best methods for projecting emissions for these facilities for future photochemical 
modeling efforts. These updates and analyses included: 

¶ Decker Creek Power Plant: 
o Adjustment factors that can be used to adjust CAMD emissions estimates for Decker’s gas 

turbine units in order to maintain consistency with the facility’s EIQ and stack test data; 
o Updated hourly NOX emissions for the 2012 baseline scenario using a 2006 base case in order to 

reflect the impact of meteorological conditions on the plant’s emissions levels; 
o An analysis of the appropriate methods to use for projecting emissions at Decker; 

¶ Texas Lehigh Cement Company: 
o Episode-specific hourly NOX emissions for the 2006 and 2012 base case photochemical modeling 

platforms; 
o An hourly profile of NOX emissions and emission adjustments that can be used to model Texas 

Lehigh’s emissions on days when they implement their voluntary NOX reduction program on 
predicted high ozone days; and 

o A list of the days in the 2006 and 2012 base case episodes when the Texas Lehigh NOX control 
measure could be applied in forecast scenarios based on historical records of ozone forecasts 
for those periods; 

o An analysis of the hourly and daily variability of the plant’s emissions in the base case periods 
for which data was submitted; 

o An analysis of the year-to-year variability in the plant’s output relative to its capacity and the 
most appropriate basis to use for future year projections;  
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¶ Austin White Lime: 
o Adjusted emissions rates for NOX, CO, PM, and SO2 emissions rates for kilns 1-3 when it is 

burning coal or petroleum coke based on stack test data; 
o Adjusted historical emissions for 2006 and 2012 modeling scenarios to reflect the updated 

emissions rates; 
o An analysis of the plant’s historical emissions relative to total plant capacity; 
o An analysis of the possible emissions impacts of the fuel switching that has occurred and 

implications for emissions projections for the facility; 

¶ Hal C. Weaver Power Plant: 
o Adjusted episode-specific ozone season day emissions for the 2006 and 2012 base case 

episodes; and 
o An analysis of the plant’s output relative to capacity and implications for projections. 

 

CAPCOG’s overall conclusions and recommendations from this project include the following: 

¶ Any CAMD data for Decker’s turbine units should be adjusted to reflect the emissions rates in 
TCEQ’s point source emissions inventory. The emission rates used in CAMD are simply an artifact of 
program rules and do not represent the best information on actual emissions for those units. 
Adjustment factors for each unit should be calculated using the ratio of annual emissions reported 
in the facility’s most recent EIQ submission to the annual emissions reported for those units in 
CAMD, and these adjustment factors applied to the hourly emissions reported in CAMD. While these 
adjustments are too small to have an impact on other areas more likely to require photochemical 
modeling for attainment demonstrations (DFW, Houston, San Antonio), they would likely have a 
significant impact on modeling results for the Austin-Round Rock area, given the impact that this 
particular source has on peak 8-hour ozone concentrations in the region. 

¶ The method used for calculating baseline emissions for Decker appears to provide a better 
simulation of what the plant’s hourly emissions would be in 2012 using 2006 base case meteorology 
than using the same hourly profile for each episode day. 

¶ The tendency of the dispatch of Decker’s units to be highly correlated to average hourly 
temperature would likely be seen in the region’s other peaking plants, but may not be exhibited at 
the region’s base load plants, for which typical diurnal patterns may be a better predictor of 
emissions. Further investigation and analysis is warranted to assess whether additional 
improvements can be made. 

¶ Projections for Decker’s emissions out to 2018 should use similar meteorologically-modeled hourly 
emissions, applying averages from the most recent year for which data is available. Emissions 
projections for years after 2018 should reflect Austin Energy’s current plans to replace Decker’s 2 
boiler units with advanced combined-cycle units. 

¶ The substantial variation in hourly emissions at Texas Lehigh and plant management’s willingness to 
share data suggest that photochemical modeling any base case scenarios in the future should seek 
to incorporate Texas Lehigh’s hourly NOX emissions data. Given the proximity of Texas Lehigh to the 
San Antonio-New Braunfels MSA and its position upwind of the area on days when winds come out 
of the northeast, these data would likely provide a benefit not only for modeling ozone levels in the 
Austin area, but in the San Antonio area as well. 

¶ Historical emissions at Austin White Lime should be adjusted to reflect the average emission rates 
from the 2004 stack tests and, where fuel data is available, the 1992 natural gas-only stack test. 
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¶ Given the variability in daily heat input at the plant and its position relative to the region’s two 
regulatory ozone monitors, obtaining daily heat input data for base case scenarios in the future 
would likely benefit photochemical modeling efforts. 

¶ Austin White Lime’s use of natural gas is likely reducing emissions at the facility compared to what 
the facility is reporting using the stack test data based on coal and petroleum coke usage. However, 
there is considerable uncertainty as to the exact amount of emission reductions this is currently 
achieving, and to what extent future fuel use might resemble patterns seen in 2014. 

¶ The Hal Weaver Plant’s heat input appears to only vary slightly month-to-month. It operates at a 
high capacity factor and it is doubtful that obtaining more highly temporally refined data would 
significantly improve upon existing methods for modeling basecase, baseline, and future baseline 
emissions for the facility. 

¶ Since independent and publicly available data are available for monthly fuel consumption at Hal 
Weaver, it might be worth analyzing any monthly fluctuations for any new base case episodes 
beyond the 2012 episode currently under development. 
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Appendix A: Electronic File Submission Summary  
As part of this project, CAPCOG submitted a zip file named Deliverable 2.1.5 – Point Source Emissions 
Inventory.zip. This file contains Microsoft Excel spreadsheets containing the emissions inventory data 
and calculations used for this project. This appendix provides a summary of each spreadsheet, each of 
which also contains a “Readme” tab. 

Table 31. Summary of electronic files submitted 

Filename Description 

Austin White Lime Data.xlsx 
Contains data and calculations used for Austin 

White Lime emissions updates and analysis 

Comparison of CAMD and EGU Data 2006 2012 
2013.xlsx 

Provides annual and ozone season emissions data 
from EPA and TCEQ on each CAMD unit in CAPCOG 
counties and Milam County. The 2012 comparison 

was used to make adjustments to the Decker 
Creek Power Plant turbine unit emissions reported 

for CAMD. 

Decker – 2012 Baseline Emissions Using 
Temperature.xlsx 

Contains the data and calculations used to 
calculate the updated Decker 2012 baseline 

emissions based on 2006 base case meteorology. 

Decker – 2012 Emission Rate Calculations.xlsx 

Contains the calculations used to develop the 2012 
meteorologically-based emission rates for Decker 
units 1, 2, GT-1A, GT-1B, GT-2A, GT-2B, GT-3A, GT-

3B, GT-4A, and GT-4B, as well as the calculated 
emissions by hour of the day. 

Decker – Met Data 2006.xlsx 
Contains hourly temperature data for May 1, 2006 
– September 30, 2006, from TCEQ’s TAMIS system 

for CAMS 3, 38, and 171 

Decker – Met Data 2011-2014.xlsx 

Contains hourly temperature data for May 1 – 
September 30 for 2011, 2012, 2013, and 2014, 
from TCEQ’s TAMIS system for CAMS 3, 38, and 

171 

Hal Weaver Data.xlsx 
Contains data and calculations used for Hal 
Weaver Power Plant emissions updates and 

analysis 

Texas Lehigh Data.xlsx 
Contains data and calculations used for Texas 

Lehigh Cement Company emissions updates and 
analysis 
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Appendix B: Austin White Lime  Survey Letter  
May 29, 2015 

 
Via E-mail 
Austin White Lime 
Robert Chambers 
P.O. Box 9556 
Austin, TX 78766 
rchambers@austinwhitelime.com 
 
Re: Capital Area Council of Governments Point Source Emissions Inventory Survey for McNeil Plant 
 
Dear Mr. Chambers: 
 
The Capital Area Council of Governments (CAPCOG) Air Quality Program is requesting that the entity 
named in this letter provide air emissions-related information regarding sources of nitrogen oxides 
(NOX) emissions at your site. These data will be helpful to CAPCOG in accurately modeling ozone levels 
within the region. Specifically, CAPCOG is requesting that the entity names in this letter provide the 
following information: 
 

1. Data that would enable higher resolution representation of NOX emissions than an average from 
May – September for 2012, 2011, and 2006. For example: 

a. If your NOX emissions are based on an emissions rate in terms of pounds per MMBTU of 
heat input, having heat input data by month, day, or hour would improve the 
representation. 

b. If your facility has a continuous emissions monitoring system that would allow for direct 
calculation of emissions by hour. 

2. Historical emission rates that should be used for representing emissions in 2006, 2011, and 2012 
and the basis for the rates (if a more refined hourly, daily, or monthly rate is available now than 
what was in the EI reports for those years). 

3. Projections of future year emissions from 2015 – 2025 at any existing emissions sources at this 
facility. 

4. All permit allowable emission rates, including certified emissions limits, and any registered or 
unregistered permit by rule actual emissions (most recent year) for all sources of NOX. 

5. Any plans for expansion between 2015-2025 that might involve an increase in emissions of 40 
tons per year of NOX or VOC per year. 

6.  Fuel mix by unit: 
a. % of fuel mix that was natural gas 
b. % of fuel mix that was petroleum coke 
c. % of fuel mix that was coal 

 
CAPCOG understands that your business is required to submit numerous environmental reports to the 
Texas Commission on Environmental Quality (TCEQ) and the U.S. Environmental Protection Agency 
(EPA), and we do not wish to impose upon you with this request. CAPCOG does not have any authority 
to require your organization to submit this information, and CAPCOG has no enforcement powers. We 
are interested in making sure that decisions regarding air quality are informed by the most accurate data 

mailto:rchambers@austinwhitelime.com
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possible, and the information we are requesting in this letter would help improve the accuracy of air 
quality modeling efforts for the region. Our intent is exclusively to use this information to improve the 
representation of your facility’s emissions in our regional air quality modeling efforts. While you are not 
required to submit any of this information to CAPCOG, voluntary participation in this project would be 
much appreciated. 
 
Along with this letter, CAPCOG is including a spreadsheet for your company to use to respond to this 
request, if you choose to participate. Please see the instructions sheet of the spreadsheet and review 
and update the spreadsheet providing the missing information for each of the facility’s NOX sources.  
Please also correct any errors or outdated information on the spreadsheet, such as other NOX sources 
present at this regulated entity that are not listed on the enclosed spreadsheet . If readily available, we 
are also requesting review of and updates to supporting information, such as stack parameters and 
locations. If you would like any process information to remain confidential, please clearly mark it and 
indicate so in your transmission e-mail. CAPCOG will not report such data and will hold it confidential.  
If you would like to participate in this research project, please submit the completed spreadsheet as 
soon as possible, but no later than June 10, 2015. Submit the completed spreadsheet to Andrew 
Hoekzema at ahoekzema@capcog.org. 
 
CAPCOG will use the submitted data to update photochemical modeling files in the future. These data 
will be publicly available once this project is completed by August. This project is being conducted under 
a regional air quality planning grant that CAPCOG receives from the State of Texas through TCEQ. While 
TCEQ has approved this research project as part of CAPCOG’s grant, this request is not being made by 
CAPCOG on TCEQ’s behalf.  For questions about the information requested on the spreadsheet, please 
contact Andrew Hoekzema, (512) 916-6043, ahoekzema@capcog.org. 
 
Sincerely, 
 

 
Andrew Hoekzema, Air Quality Program Manager 
Capital Area Council of Governments 
 
Enclosure 
 
Cc:  Miranda Kosty, Texas Commission on Environmental Quality 
 

  

mailto:ahoekzema@capcog.org
mailto:ahoekzema@capcog.org
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Appendix C: Hal Weaver Power Plant Survey Letter  
May 29, 2015 

 
Via E-mail 
University of Texas at Austin 
Ryan Thompson 
P.O. Drawer 7459 
Austin, TX 78713 
ryan.thompson@austin.utexas.edu  
 
Re: Capital Area Council of Governments Point Source Emissions Inventory Survey for Hal C Weaver 
Power Plant 
 
 
Dear Mr. Thompson: 
 
The Capital Area Council of Governments (CAPCOG) Air Quality Program is requesting that the entity 
named in this letter provide air emissions-related information regarding sources of nitrogen oxides 
(NOX) emissions at your site. These data will be helpful to CAPCOG in accurately modeling ozone levels 
within the region. Specifically, CAPCOG is requesting that the entity names in this letter provide the 
following information: 
 

1. Data that would enable higher resolution representation of NOX emissions than an average from 
May – September for 2012, 2011, and 2006. For example: 

a. If your NOX emissions are based on an emissions rate in terms of pounds per MMBTU of 
heat input, having heat input data by month, day, or hour would improve the 
representation. 

b. If your facility has a continuous emissions monitoring system that would allow for direct 
calculation of emissions by hour. 

2. Historical emission rates that should be used for representing emissions in 2006, 2011, and 2012 
and the basis for the rates (if a more refined hourly, daily, or monthly rate is available now than 
what was in the EI reports for those years). 

3. Projections of future year emissions from 2015 – 2025 at any existing emissions sources at this 
facility. 

4. All permit allowable emission rates, including certified emissions limits, and any registered or 
unregistered permit by rule actual emissions (most recent year) for all sources of NOX. 

5. Any plans for expansion between 2015-2025 that might involve an increase in emissions of 40 
tons per year of NOX or VOC per year. 

 
CAPCOG understands that your business is required to submit numerous environmental reports to the 
Texas Commission on Environmental Quality (TCEQ) and the U.S. Environmental Protection Agency 
(EPA), and we do not wish to impose upon you with this request. CAPCOG does not have any authority 
to require your organization to submit this information, and CAPCOG has no enforcement powers. We 
are interested in making sure that decisions regarding air quality are informed by the most accurate data 
possible, and the information we are requesting in this letter would help improve the accuracy of air 
quality modeling efforts for the region. Our intent is exclusively to use this information to improve the 

mailto:ryan.thompson@austin.utexas.edu
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representation of your facility’s emissions in our regional air quality modeling efforts. While you are not 
required to submit any of this information to CAPCOG, voluntary participation in this project would be 
much appreciated. 
 
Along with this letter, CAPCOG is including a spreadsheet for your company to use to respond to this 
request, if you choose to participate. Please see the instructions sheet of the spreadsheet and review 
and update the spreadsheet providing the missing information for each of the facility’s NOX sources.  
Please also correct any errors or outdated information on the spreadsheet, such as other NOX sources 
present at this regulated entity that are not listed on the enclosed spreadsheet . If readily available, we 
are also requesting review of and updates to supporting information, such as stack parameters and 
locations. If you would like any process information to remain confidential, please clearly mark it and 
indicate so in your transmission e-mail. CAPCOG will not report such data and will hold it confidential.  
If you would like to participate in this research project, please submit the completed spreadsheet as 
soon as possible, but no later than June 10, 2015. Submit the completed spreadsheet to Andrew 
Hoekzema at ahoekzema@capcog.org. 
 
CAPCOG will use the submitted data to update photochemical modeling files in the future. These data 
will be publicly available once this project is completed by August. This project is being conducted under 
a regional air quality planning grant that CAPCOG receives from the State of Texas through TCEQ. While 
TCEQ has approved this research project as part of CAPCOG’s grant, this request is not being made by 
CAPCOG on TCEQ’s behalf.  For questions about the information requested on the spreadsheet, please 
contact Andrew Hoekzema, (512) 916-6043, ahoekzema@capcog.org. 
 
Sincerely, 
 

 
Andrew Hoekzema, Air Quality Program Manager 
Capital Area Council of Governments 
 
Enclosure 
 
Cc:  Miranda Kosty, Texas Commission on Environmental Quality 

 

  

mailto:ahoekzema@capcog.org
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Appendix D: Luling Gas Plant Survey Letter  
May 29, 2015 

 
Via E-mail 
Davis Gas Processing Inc. 
Bob Stewart 
211 N. Colorado 
Midland, TX 79701 
bstewart@westtexasgas.com  
 
Re: Capital Area Council of Governments Point Source Emissions Inventory Survey for Luling Gas Plant 
 
Dear Mr. Stewart: 
 
The Capital Area Council of Governments (CAPCOG) Air Quality Program is requesting that the entity 
named in this letter provide air emissions-related information regarding sources of nitrogen oxides 
(NOX) emissions at your site. These data will be helpful to CAPCOG in accurately modeling ozone levels 
within the region. Specifically, CAPCOG is requesting that the entity names in this letter provide the 
following information: 
 

1. Data that would enable higher resolution representation of NOX emissions than an average from 
May – September for 2012, 2011, and 2006. For example: 

a. If your NOX emissions are based on an emissions rate in terms of pounds per MMBTU of 
heat input, having heat input data by month, day, or hour would improve the 
representation. 

b. If your facility has a continuous emissions monitoring system that would allow for direct 
calculation of emissions by hour. 

2. Historical emission rates that should be used for representing emissions in 2006, 2011, and 2012 
and the basis for the rates (if a more refined hourly, daily, or monthly rate is available now than 
what was in the EI reports for those years). 

3. Projections of future year emissions from 2015 – 2025 at any existing emissions sources at this 
facility. 

4. All permit allowable emission rates, including certified emissions limits, and any registered or 
unregistered permit by rule actual emissions (most recent year) for all sources of NOX. 

5. Any plans for expansion between 2015-2025 that might involve an increase in emissions of 40 
tons per year of NOX or VOC per year. 

 
CAPCOG understands that your business is required to submit numerous environmental reports to the 
Texas Commission on Environmental Quality (TCEQ) and the U.S. Environmental Protection Agency 
(EPA), and we do not wish to impose upon you with this request. CAPCOG does not have any authority 
to require your organization to submit this information, and CAPCOG has no enforcement powers. We 
are interested in making sure that decisions regarding air quality are informed by the most accurate data 
possible, and the information we are requesting in this letter would help improve the accuracy of air 
quality modeling efforts for the region. Our intent is exclusively to use this information to improve the 
representation of your facility’s emissions in our regional air quality modeling efforts. While you are not 
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required to submit any of this information to CAPCOG, voluntary participation in this project would be 
much appreciated. 
 
Along with this letter, CAPCOG is including a spreadsheet for your company to use to respond to this 
request, if you choose to participate. Please see the instructions sheet of the spreadsheet and review 
and update the spreadsheet providing the missing information for each of the facility’s NOX sources.  
Please also correct any errors or outdated information on the spreadsheet, such as other NOX sources 
present at this regulated entity that are not listed on the enclosed spreadsheet . If readily available, we 
are also requesting review of and updates to supporting information, such as stack parameters and 
locations. If you would like any process information to remain confidential, please clearly mark it and 
indicate so in your transmission e-mail. CAPCOG will not report such data and will hold it confidential.  
If you would like to participate in this research project, please submit the completed spreadsheet as 
soon as possible, but no later than June 10, 2015. Submit the completed spreadsheet to Andrew 
Hoekzema at ahoekzema@capcog.org. 
 
CAPCOG will use the submitted data to update photochemical modeling files in the future. These data 
will be publicly available once this project is completed by August. This project is being conducted under 
a regional air quality planning grant that CAPCOG receives from the State of Texas through TCEQ. While 
TCEQ has approved this research project as part of CAPCOG’s grant, this request is not being made by 
CAPCOG on TCEQ’s behalf.  For questions about the information requested on the spreadsheet, please 
contact Andrew Hoekzema, (512) 916-6043, ahoekzema@capcog.org. 
 
Sincerely, 
 

 
Andrew Hoekzema, Air Quality Program Manager 
Capital Area Council of Governments 
 
Enclosure 
 
Cc:  Miranda Kosty, Texas Commission on Environmental Quality 

 

  

mailto:ahoekzema@capcog.org
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Appendix E: Samsung Semiconductor Survey Letter  
May 29, 2015 

 
Via E-mail 
Samsung Austin Semiconductor LLC 
Tim Jones 
12100 Samsung Blvd. 
Austin, TX 78754 
t.jones@samsung.com  
 
Re: Capital Area Council of Governments Point Source Emissions Inventory Survey for Austin Fabrication 
Facility 
 
Dear Mr. Jones: 
 
The Capital Area Council of Governments (CAPCOG) Air Quality Program is requesting that the entity 
named in this letter provide air emissions-related information regarding sources of nitrogen oxides 
(NOX) emissions at your site. These data will be helpful to CAPCOG in accurately modeling ozone levels 
within the region. Specifically, CAPCOG is requesting that the entity names in this letter provide the 
following information: 
 

1. Data that would enable higher resolution representation of NOX emissions than an average from 
May – September for 2012, 2011, and 2006. For example: 

a. If your NOX emissions are based on an emissions rate in terms of pounds per MMBTU of 
heat input, having heat input data by month, day, or hour would improve the 
representation. 

b. If your facility has a continuous emissions monitoring system that would allow for direct 
calculation of emissions by hour. 

2. Historical emission rates that should be used for representing emissions in 2006, 2011, and 2012 
and the basis for the rates (if a more refined hourly, daily, or monthly rate is available now than 
what was in the EI reports for those years). 

3. Projections of future year emissions from 2015 – 2025 at any existing emissions sources at this 
facility. 

4. All permit allowable emission rates, including certified emissions limits, and any registered or 
unregistered permit by rule actual emissions (most recent year) for all sources of NOX. 

5. Any plans for expansion between 2015-2025 that might involve an increase in emissions of 40 
tons per year of NOX or VOC per year. 

 
CAPCOG understands that your business is required to submit numerous environmental reports to the 
Texas Commission on Environmental Quality (TCEQ) and the U.S. Environmental Protection Agency 
(EPA), and we do not wish to impose upon you with this request. CAPCOG does not have any authority 
to require your organization to submit this information, and CAPCOG has no enforcement powers. We 
are interested in making sure that decisions regarding air quality are informed by the most accurate data 
possible, and the information we are requesting in this letter would help improve the accuracy of air 
quality modeling efforts for the region. Our intent is exclusively to use this information to improve the 
representation of your facility’s emissions in our regional air quality modeling efforts. While you are not 
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required to submit any of this information to CAPCOG, voluntary participation in this project would be 
much appreciated. 
 
Along with this letter, CAPCOG is including a spreadsheet for your company to use to respond to this 
request, if you choose to participate. Please see the instructions sheet of the spreadsheet and review 
and update the spreadsheet providing the missing information for each of the facility’s NOX sources.  
Please also correct any errors or outdated information on the spreadsheet, such as other NOX sources 
present at this regulated entity that are not listed on the enclosed spreadsheet . If readily available, we 
are also requesting review of and updates to supporting information, such as stack parameters and 
locations. If you would like any process information to remain confidential, please clearly mark it and 
indicate so in your transmission e-mail. CAPCOG will not report such data and will hold it confidential.  
If you would like to participate in this research project, please submit the completed spreadsheet as 
soon as possible, but no later than June 10, 2015. Submit the completed spreadsheet to Andrew 
Hoekzema at ahoekzema@capcog.org. 
 
CAPCOG will use the submitted data to update photochemical modeling files in the future. These data 
will be publicly available once this project is completed by August. This project is being conducted under 
a regional air quality planning grant that CAPCOG receives from the State of Texas through TCEQ. While 
TCEQ has approved this research project as part of CAPCOG’s grant, this request is not being made by 
CAPCOG on TCEQ’s behalf.  For questions about the information requested on the spreadsheet, please 
contact Andrew Hoekzema, (512) 916-6043, ahoekzema@capcog.org. 
 
Sincerely, 
 

 
Andrew Hoekzema, Air Quality Program Manager 
Capital Area Council of Governments 
 
Enclosure 
 
Cc:  Miranda Kosty, Texas Commission on Environmental Quality 
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Appendix F: Texas Lehigh Cement Company Survey Letter  
May 29, 2015 

 
Via E-mail 
Texas Lehigh Cement Company 
Joseph Marini 
P.O. Box 610 
Buda, TX 78610 
jmarini@texaslehigh.com 
 
Re: Capital Area Council of Governments Point Source Emissions Inventory Survey for Texas Lehigh 
Cement Company 
 
Dear Mr. Marini: 
 
The Capital Area Council of Governments (CAPCOG) Air Quality Program is requesting that the entity 
named in this letter provide air emissions-related information regarding sources of nitrogen oxides 
(NOX) emissions at your site. These data will be helpful to CAPCOG in accurately modeling ozone levels 
within the region. Specifically, CAPCOG is requesting that the entity names in this letter provide the 
following information: 
 

1. Data that would enable higher resolution representation of NOX emissions than an average from 
May – September for 2012, 2011, and 2006. For example: 

a. If your NOX emissions are based on an emissions rate in terms of pounds per MMBTU of 
heat input, having heat input data by month, day, or hour would improve the 
representation. 

b. If your facility has a continuous emissions monitoring system that would allow for direct 
calculation of emissions by hour. 

2. Historical emission rates that should be used for representing emissions in 2006, 2011, and 2012 
and the basis for the rates (if a more refined hourly, daily, or monthly rate is available now than 
what was in the EI reports for those years). 

3. Projections of future year emissions from 2015 – 2025 at any existing emissions sources at this 
facility. 

4. All permit allowable emission rates, including certified emissions limits, and any registered or 
unregistered permit by rule actual emissions (most recent year) for all sources of NOX. 

5. Any plans for expansion between 2015-2025 that might involve an increase in emissions of 40 
tons per year of NOX or VOC per year. 

6. A typical 24-hour profile on days when your facility implements its ozone action day emission 
reduction plan. 

 
CAPCOG understands that your business is required to submit numerous environmental reports to the 
Texas Commission on Environmental Quality (TCEQ) and the U.S. Environmental Protection Agency 
(EPA), and we do not wish to impose upon you with this request. CAPCOG does not have any authority 
to require your organization to submit this information, and CAPCOG has no enforcement powers. We 
are interested in making sure that decisions regarding air quality are informed by the most accurate data 
possible, and the information we are requesting in this letter would help improve the accuracy of air 
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quality modeling efforts for the region. Our intent is exclusively to use this information to improve the 
representation of your facility’s emissions in our regional air quality modeling efforts. While you are not 
required to submit any of this information to CAPCOG, voluntary participation in this project would be 
much appreciated. 
 
Along with this letter, CAPCOG is including a spreadsheet for your company to use to respond to this 
request, if you choose to participate. Please see the instructions sheet of the spreadsheet and review 
and update the spreadsheet providing the missing information for each of the facility’s NOX sources.  
Please also correct any errors or outdated information on the spreadsheet, such as other NOX sources 
present at this regulated entity that are not listed on the enclosed spreadsheet . If readily available, we 
are also requesting review of and updates to supporting information, such as stack parameters and 
locations. If you would like any process information to remain confidential, please clearly mark it and 
indicate so in your transmission e-mail. CAPCOG will not report such data and will hold it confidential.  
If you would like to participate in this research project, please submit the completed spreadsheet as 
soon as possible, but no later than June 10, 2015. Submit the completed spreadsheet to Andrew 
Hoekzema at ahoekzema@capcog.org. 
 
CAPCOG will use the submitted data to update photochemical modeling files in the future. These data 
will be publicly available once this project is completed by August. This project is being conducted under 
a regional air quality planning grant that CAPCOG receives from the State of Texas through TCEQ. While 
TCEQ has approved this research project as part of CAPCOG’s grant, this request is not being made by 
CAPCOG on TCEQ’s behalf.  For questions about the information requested on the spreadsheet, please 
contact Andrew Hoekzema, (512) 916-6043, ahoekzema@capcog.org. 
 
Sincerely, 
 

 
Andrew Hoekzema, Air Quality Program Manager 
Capital Area Council of Governments 
 
Enclosure 
 
Cc:  Miranda Kosty, Texas Commission on Environmental Quality 
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Appendix G: Austin White Lime Response to Survey  
 

From: rchambers@austinwhitelime.com 

To: ahoekzema@capcog.org 

CC: ldaubert@capcog.org; miranda.kosty@tceq.texas.gov; sritter@austinwhitelime.com 

Subject: Re: Point Source Survey 

Date & Time: Friday, June 5, 2015, 4:44 pm 

 
Hello Andrew.  
 
We have received and reviewed your letter request for data and the accompanying spreadsheet.  As 
mentioned in the letter, CAPCOG’s request is for voluntary submission of data for emission modeling 
purposes; CAPCOG has no enforcement powers and has no authority to require Austin White Lime 
(AWL) to submit the requested data.  
 
AWL has reviewed the spreadsheet and has determined that the data requested is related to past and 
projected future lime production and is thus confidential business information.  Therefore AWL 
respectfully declines to submit the data requested by CAPCOG.  
 
If you have any questions regarding this matter, please do not hesitate to contact me.  
 
Best Regards,  
Robert G. Chambers, P.E.  
Environmental Engineer  
Austin White Lime Company  
phone: 512.388.7316 ext 226  
fax: 512.218.2289  
email: rchambers@austinwhitelime.com  
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Appendix H: Hal Weaver Power Plant Response to Survey  
From: mack.andrews@austin.utexas.edu 

To: ahoekzema@capcog.org; ryan.thompson@austin.utexas.edu 

CC: miranda.kosty@tceq.texas.gov; ldaubert@capcog.org 

Subject: Re: Point Source Survey 

Date & Time: Tuesday, June 23, 2015, 8:35 am 

 

Andrew, 
I am sorry to inform you that you might not be able to get this dataset for over a month. That is because 
I am currently working very much for a TCEQ Compliance Investigation with Mr. Elijah Gandee on June 
30th. Then, in one month, on July 23rd we are required to submit our Federal Operating Permit 
Renewal. Our site operating permit (SOP) is required every 5 years and I will be working very much to 
provide new versions of the required forms to TCEQ for the renewal in July. 
 
Therefore, as you informed us on the nice Capitol Area Council of Governments letter back on May 29th, 
we are not required to submit any of this information to CAPCOG. However, if you would like to receive 
the NOx emissions average from May - September for 2006, 2011 and 2012, I will be happy to submit it 
to you in over a month after I complete these TCEQ requirements. 
 
Sincerely, 
Mack Andrews, CAP 
Environmental Project Coordinator  
Hal C. Weaver Power Plant 
The University of Texas at Austin 
512-471-8816 
512-656-6683 cell 
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Appendix I: Texas Lehigh Cement Company Response to Survey 
From: jmarini@texaslehigh.com 

To: ahoekzema@capcog.org 

Subject: Re: Point Source Survey 

Date & Time: Tuesday, June 9, 2015, 10:38 am 

 

Andrew: 
 

1) You have the CEMS data requested. 
2) No better data today than reported for the indicated years. 
3) You can use our 2014 data as a 2015-2025 projection.  2013 = 2364.4 tpy NOx, 2014 = 2388.0 

tpy NOx 
4) Only other source of NOx that is not mobile is our emergency engine on the kiln.  Emission limits 

below based on operating 876 hrs/yr: 

Pollutant 
Emissions 

lb/hr tpy 

NOx 2.14 0.94 

CO 0.46 0.20 

SO2 0.01 0.01 

PM10 0.02 0.01 

VOC 0.17 0.08 

Kiln emission limits follow: 

EPN Pollutant lb/hr tpy avg period 

DC-2/DC-9 

NOx 600 2628 30-day rolling 

VOC 64.54 229.63 - 

CO 5298 5528 - 

 
5) No plans for expansion that I am aware of. 
6) Typical 24-hr breakdown would be 0:00-9:00 = 700 lb/hr, 9:00-15:00 = 300 lb/hr, 15:00 – 24:00 = 

580 lb/hr 
 
I do not split the kiln emissions between stacks, they are only monitored and added together.  Please let 
me know if you have any other questions. 
 
Thanks, 
Joseph 
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Appendix J: ERG Quality Assurance Report 
 

 

MEMORANDUM 
To:  Andrew Hoekzema, Capital Area Council of Governments 

From:  Jeanette Alvis and Mae Thomas, ERG 

Date:  July 24, 2015 

Subject: Summary of Quality Assurance Support for Point Source Emissions Inventory 
Refinement 

The purpose of this memorandum is to summarize and present the findings of ERG’s quality assurance 
review of files provided by CAPCOG related to its point source emissions inventory refinement task. The 
pertinent paragraphs from the QAPP are included below, followed by a summary of our comments and 
questions regarding the review that was done for each step. Detailed notes of our review are provided 
in tables.  

Reconciliation of EPA Clean Air Market Data (CAMD) with the TCEQ Point 

Source Emissions Inventory Data  
QAPP: For the comparisons between the 2006 and 2012 CAMD and the TCEQ facility data, ERG will 
evaluate the CAPCOG facility/unit/process level mapping to confirm all data are mapped correctly. ERG 
will also verify each discrepancy and the decision made with respect to any subsequent adjustments to 
ensure that they are consistent, appropriate, and well documented. 

QA Summary: ERG reviewed the contents of the ‘Comparison by Unit’ and ‘Comparison by Facility’ tabs 
in the main Excel file [Reconciliation CAMD-TCEQ.xlsx], specifically the columns in green highlight 
[Annual NOX Emissions (tons): “TCEQ”, “CAMD”, “Diff”, “Comparison” and Ozone Season NOX Emissions: 
“TCEQ (lbs/day)”, “TCEQ (tons)”, “CAMD”, “Diff”, “Comparison”] to determine that values were pulled in 
from the correct tabs and the percent differences were calculated correctly. ERG also reviewed the ‘% of 
Hours On for 2012’ tab. For all three tabs, we reviewed more than 10 percent of the rows; the rows 
were randomly selected.  

General Comments: ERG did not see any indication (in this Excel file) of what decisions or adjustments 
were made regarding the facilities/units with differing NOX emissions. However, the percent differences 
for one facility (Decker Creek) were incorporated in that facility’s specific Excel file analysis. 
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Table 1. Excel File: Reconciliation CAMD-TCEQ.xlsx 

Tab(s)  Reviewed?  Comment/Question/Concern  

Readme Yes None 

Comparison by Unit ; 
Comparison by 
Facility  

Yes These 2 tabs each list the same 12 facilities 

2013 CAMD O3 
Season ; 2013 CAMD 
Annual  

Only the 
facility 
names 

These 2 tabs each list the same 11 facilities; the 1 facility not 
in common with the Comparison tabs is ñHolly Streetò 

2012 CAMD O3 
Season ; 2012 CAMD 
Annual  

Only the 
facility 
names 

These 2 tabs each list the same 11 facilities as the two ñ2013ò 
tabs 

2006 CAMD Annual ; 
4 other tabs beginning 
with ñ2006ò 

Only the 
facility 
names 

These 5 tabs each list 10 facilities, including ñHolly Streetò 

TCEQ STARS 
ANNUAL ; TCEQ 
STARS OSD 

Only the 
facility 
names 

These 2 tabs each list the same 14 facilities; the 2 facilities 
not in common with the Comparison tabs are ñSUNSET 
FARMS ENERGYò and ñHAL C WEAVER POWER PLANTò. 
ERG surmised that these two facilities do not need to be and 
cannot be included in the comparison because they are not 
in the CAMD files. 

% of Hours On for 
2012 

Yes Suggest that the values in fields ñSO2 (tons)ò, ñAvg. NOX 
Rate (lb/MMBtu)ò, ñNOX (tons)ò, ñCO2 (short tons)ò, ñHeat 
Input (MMBtu)ò, and ñOperating Timeò [columns H through 
M] be linked to the appropriate cells in the ó2012 CAMD O3 
Seasonô tab, instead of being hard-coded. 

Reviewed the calculations in fields ñ ò and ñ%ò [columns N 
and O] ï no issues 

 

Refinement of temporal profiles for non -CAMD units 
QAPP: ERG will review the updated modeling files to ensure that the collected data was incorporated 
accurately. A general “sanity check” will be conducted to make sure that appropriate fields are 
populated, data varies as expected (e.g. hourly rate changed throughout the day and through the week), 
and maximum and minimum values are reasonable. 

Texas-Lehigh  

QA Summary: ERG reviewed the contents of most of the tabs in the main Excel file [Texas Lehigh Data 
for ERG QA.xlsx]. We reviewed more than 10 percent of the calculations. In tabs with 50 or fewer rows 
containing calculations all calculation cells were reviewed; in tabs with more than 50 rows containing 
calculations the calculation cells were randomly selected. Questions related to the ‘2014 NOX Reduction 
Data’, ‘2012-2014 OSD Avg.’, and ‘Adjusted NOX AFS for 2011 BL’ tabs are noted in Table 2.  

General Comment: A repeated comment throughout Table 2 is that for transparency purposes and to 
enable automatic updates, some values could be linked directly to cells instead of being hard-coded 
values. 
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Table 2. Excel File: Texas Lehigh Data for ERG QA.xlsx 

Tab(s)  Revie wed?  Comment/Question/Concern  
Readme  Yes Cell A30: tab name listed should be ó2012 BCô instead of 

ó2006 BCô 

Cell B36: text should read ñSummary of dates in 2006, 2011, 
and 2012éò 

Stack Parameters ; 
2006 BC ; 2012 BC  

No No calculations in these tabs 

Pollutant Ratios  Yes Reviewed calculations ï no issues 

Hourly Data DC -2 ; 
Hourly Data DC -9 

Yes Reviewed yellow cells (gap-filling of missing hourly data) ï 
no issues 

2006 & 2012 Hourly 
formatted  

Yes Reviewed fields ñDC-2 (lbs)ò and ñDC-9 (lbs)ò [columns M 
and N] to ensure data were pulled correctly from tabs 
óHourly Data DC-2ô and óHourly Data DC-9ô ï no issues 

Reviewed calculations in fields ñDC-2 (tons)ò and ñDC-9 
(tons)ò [columns O and P] ï no issues 

2014 AQI Forecasts  Yes Reviewed field ñTexas Lehigh Day Listedò [column D] ï no 
issues 

Base Case Ozone 
Forecasting  

Yes Reviewed contents of field ñApply NOX Reduction Profile on 
Episode Dayò [column F] against contents of field 
ñPredictionò [column D] ï no issues 

2014 NO X  Reduction 
Data  

Yes Reviewed calculations in rows 29 and 30. Question: Should 
rows 15 and 17 also be excluded from the calculation of 
averages in row 29, since they have the note ñprocess 
issuesò in the Notes field [column AB] (similar to the note 
for row 11 which is currentl y excluded from the cells in row 
29)? 

Reviewed calculations in cells C32, C33, C34, C38, C39, C41, 
C42, C44, C45, and C47. Suggest changing content of cell 
B41 to read ñTotal Tons Non-NOX Reduction Days, 2014ò. 

Suggest that cells D49 through D72 be linked to cells C30 
through Z30, instead of being hard-coded values. 

Reviewed calculations in cells E49 through F72 ï no issues 

Reviewed calculations in fields ñTotalò and Averages: ñ12 - 9 
amò, ñ9am - 3pmò, ñ3pm - 12ò [columns AA, AC, AD, AE]. 
Question: In cells AC29, AD29, and AE29, should the same 
row(s) that are excluded from the averages calculated in 
cells C29 through Z29 also be excluded from these 
averages? 
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Table 2. Excel File: Texas Lehigh Data for ERG QA.xlsx 

Tab(s)  Revie wed?  Comment/Question/Concern  
Stack Splits  Yes Reviewed calculations in rows 5, 6, 8, 17, 18, and 20 ï no 

issues 

Suggest that values in rows 3, 4, 15, and 16 be linked to the 
appropriate cells in tabs ó2006 BCô and ó2012 BCô, instead of 
being hard-coded values. 

AFS NO X  2006 ; AFS 
NO X  2012  

No No calculations in these tabs 

AFS CO 2012 ; AFS 
PM2.5 2012 ; AFS SO2 
2012 ; AFS VOC 2012  

Yes Checked fields ñINPOLò and ñCRTPOLò [columns AD and 
AE] to ensure correct pollutant code was pulled in and 
estimated emission rate was calculated correctly ï no issues 

AFS NO X  FY 
Controlled ; AFS NO X  
FY Uncontrolled  

No No calculations in the óAFS NOX FY Controlledô tab ; only 2 
rows in the óAFS NOX FY Uncontrolledô tab 

2012 -2014 OSD Avg.  Yes Based on the note in the óReadmeô tab, the values in cells B3, 
B4, C3, and C4 of this tab were reported to the TCEQ. The 
2012 summed value (cell B6) is 13,827.76 ï for comparison, 
when the 2012 values in tab ó2006 & 2012 Hourly formattedô 
[cells M1610:N2713] are summed and divided by 46 days, 
the resulting value is 13,350.82 lb NOX/day.  

Question: The 2014 value (cell D6) is pulled from the ó2014 
NOX Reduction Dataô tab [cell 44] which is for Non-NOX 
Reduction Days only, not the full ozone season ï is this 
what was intended?  Cell F6 calculates a 2014 value using 
cell C36 instead which is for the full year 2014, but the 
resulting value is lower than cell D6 which seems odd. 

Calcs. for Control 
Scenario  

Yes Reviewed all calculations in tab ï no issues 

Adjusted NO X AFS for 
2011 BL  

Yes Question: This tab does not appear to contain any 
calculations and the values in the CRTPOL field [column 
AE] match exactly to the values in the CRTPOL field 
[column AE] of  the óAFS NOX FY Controlledô tab, so we are 
not sure what was adjusted?  

 

Austin White Lime  

QA Summary: ERG reviewed the contents of most of the tabs in the main Excel file [Austin White Lime 
Data 2015-07-02 for ERG to QA.xlsx]. We reviewed more than 10 percent of the calculations. In tabs 
with 50 or fewer rows containing calculations all calculation cells were reviewed; in tabs with more than 
50 rows containing calculations the calculation cells were randomly selected. Questions related to the 
‘OSD NOX Summary’ and ‘2014 Activity Data’ tabs are noted in Table 3.  

General Comment: A repeated comment throughout Table 3 is that for transparency purposes and to 
enable automatic updates, some values could be linked directly to cells instead of being hard-coded 
values. In addition, some cells should contain a calculation instead of a hard-coded value. 
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Table 3. Excel File: Austin White Lime Data 2015-07-02 for ERG to QA.xlsx 

Tab(s)  Reviewed?  Comment/Question/Concern  
README  Yes None 

AP-42 Backup Data  No No calculations in this tab  

AWL Stack Test Kiln 
2 ; AWL Stack Test 
Kiln 3  

Yes Reviewed calculations in rows 21 through 32 ï no issues 

AP-42 Fuel 
Calculations  

Yes Cell A2 has factor of 280 lb NOx/10^6 scf  ï based on the 
notes in the óREADMEô tab, ERG believes this value is from 
AP-42 Chapter 1: External Combustion Sources, Section 1.4 
Natural Gas Combustion where the value of 280 is for large, 
wall-fired boilers. This is the highest EF in Table 1.4-1; ERG 
is not sure if it was selected because a large, wall-fired boiler 
is the closest combustion device to a kiln, or if it was selected 
to procure the most conservative estimate. Tab óAP-42 
Backup Dataô lists a NOx emission factor for gas-fired rotary 
kilns in  units of lb/ton from AP -42 Chapter 11 Mineral 
Products Industry (Table 11.17-6). Is the reason CAPCOG 
used the NG factor from Ch. 1 instead of the factor from Ch. 
11 because the Ch. 1 factor is in terms of lb NOX per scf of NG 
(instead of per ton of lime produced) and the emission factor 
in Ch. 1 has a better emission factor rating? The TCEQôs 
6/19/15 email to CAPCOG suggested using a NOx factor 
from AP-42 Ch. 11. 

Reviewed calculation in row 4 ï no issues 

Rows 7 thru 9 pull calculated values from tab óAWL Stack 
Test Kiln 2ô ï no calculations 

Reviewed calculation in row 11. Cell A11 multiplies the values 
in cells A4 and A9 which have units of "lbs NOX/MMBTU" 
and "MMBTU/ton of lime", respectively, and the resulting 
unit is listed in cell B11 as "lbs NOX/MMBTU  NG", but 
should be changed to ñlbs NOX/ton of limeò. 

We noted that the calculated values in cells A11 and A13 do 
not appear to be used elsewhere in the file. 

EIQ Kiln 1 Data ; EIQ 
Kiln 2 Data ; EI Q Kiln 
3 Data  

No No calculations in these tabs 
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Table 3. Excel File: Austin White Lime Data 2015-07-02 for ERG to QA.xlsx 

Tab(s)  Reviewed?  Comment/Question/Concern  
OSD NO X  Summary  Yes Suggest including calculations as appropriate instead of 

hard-coded values. For example, the lower section of the 
sheet includes the product of the upper portion values and 
the adjustment factors, but the values are hard-coded 
instead of showing the calculations. Also, field ñTotalò 
[column F] lists sums of the values in fields ñKiln 1 OSD NOX 
Emissions (pounds)ò, ñKiln 2 OSD NOX Emissions 
(pounds)ò, and ñKiln 3 OSD NOX Emissions (pounds)ò 
[columns B thru D], but the sums are hard -coded values. 

Also, suggest linking to values from other sheets instead of 
hard-coding them, e.g., row 14 values should be linked to 
tabs óEIQ Kiln 1 Dataô, óEIQ Kiln 2 Dataô, and óEIQ Kiln 3 
Dataô and row 16 values should be linked to tab óAdjustment 
Factorsô. 

In row 15, the ñStack Test Rate (lbs/MMBTU)ò is pulled in 
for Kiln 2 and Kiln 3 from those tabs, and Kiln 2ôs rate is also 
used for Kiln 1. However, per the 6/19/15 email from the 
TCEQ to CAPCOG, Kiln 1 combusts natural gas nearly 
exclusively. It seems from tab óAWL Stack Test Kiln 2ô that 
the stack test was done when Kiln 2 was firing coal only. 
Question: Should the calculated rate for NG in tab óAP-42 
Fuel Calculationsô be used for Kiln 1 instead? 

Adjustment Factors  Yes Instead of being hard-coded, values in C3:F3 should be 
linked to tab óAWL Stack Test Kiln 2ô and values in C7:F7 
should be linked to tab óAWL Stack Test Kiln 3ô. 

Reviewed calculations in rows 4 and 8 ï no issues 

Adjusted OSD 
Emissions  

Yes Reviewed all calculations in tab ï no issues 

2014 Emissions  No No calculations in this tab  
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Table 3. Excel File: Austin White Lime Data 2015-07-02 for ERG to QA.xlsx 

Tab(s)  Reviewed?  Comment/Question/Concern  
2014 Activity Data  Yes Values in field ñAvg. OSD MMBTU/Dayò [column B] match 

those in the 6/19/15 email from the TCEQ to CAPCOG. 

Question: As this tab is for year 2014, should cell E3 (for 
kiln 2) be changed to reflect NG usage in 2014? Given the 
identical NO X emissions in field ñ2014 OZONE SEASON 
EMISSIONS IN POUNDS PER DAYò [column K] of the ó2014 
Emissionsô tab for kilns 1 and 2, itôs likely that kiln 1 also 
used only (or mostly) NG during 2014. 

Reviewed calculations in field ñDaily Emissionsò [column G] 
ï no issues 

Field header for field ñDaily Emissionsò [column G] should 
include units of measure (lb/day). Should also add units 
(lb/MMBTU) to field header for field ñNOX Stack Testò 
[column E].  

 

Hal Weaver Power Plant  

QA Summary: ERG reviewed the contents of all the tabs in the main Excel file [Hal Weaver Data for ERG 
Review.xlsx] and one tab in the accompanying Excel file [Hal Weaver Monthly Data from EIA form 
923.xlsx]. We reviewed more than 10 percent of the calculations. In tabs with 50 or fewer rows 
containing calculations all calculation cells were reviewed; in tabs with more than 50 rows containing 
calculations the calculation cells were randomly selected.   

General Comment: One comment throughout Table 4 is that for transparency purposes and to enable 
automatic updates, some values could be linked directly to cells instead of being hard-coded values.  

Table 4. Excel File: Hal Weaver Data for ERG Review.xlsx 

Tab(s)  Reviewed?  Comment/Question/Concern  
README  Yes None 

Contaminant 
Summary  

Yes No calculations in this tab  

Briefly reviewed hard-coded values for comparison across 
years ï no issues 

NO X  CO VOC Tons 
Per Day  

Yes Values in rows 4, 5, and 6 should be linked to tab 
óContaminant Summaryô instead of being hard-coded values. 

Reviewed calculations in rows 10, 11, 12, 14, and 15 ï no 
issues 
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Table 4. Excel File: Hal Weaver Data for ERG Review.xlsx 

Tab(s)  Reviewed?  Comment/Question/Concern  
Adjustments  Yes Units of measure (TPD) should be stated 

Reviewed calculations in rows 10, 11, 12, and 13 ï no issues 

Cell A13 should read June 2012 instead of June 2006 
(calculations are correct, just the label is wrong). 

 

Table 5. Excel File: Hal Weaver Monthly Data from EIA form 923.xlsx  

Tab(s)  Reviewed?  Comment/Question/Concern  
Summary  Yes Reviewed fields MMBtu per Day: ñMayò, ñJuneò, ñJulò, 

ñAugò, and ñSepò [columns B through F] to ensure value were 
pulled correctly from the other tabs in this file ï no issues 

Briefly reviewed calculations in fields ñMayò, ñJunò, ñJulò, 
ñAugò, ñSepò, and ñAug-Sepò [columns H thru N] ï no issues 

2012 ; 2011  Yes Reviewed calculations in rows 11 through 20 ï no issues with 
the results, although the calculations in row 11 should add 
values from rows 7 and 9 (not 7, 8, and 9) because row 8 is in 
units of barrels not units of MCF; it does not cause an issue 
because all the values in row 8 are zeroes. 

2006  Yes Reviewed calculations in rows 14 through 20 ï no issues 

 

The following task (3.) from the QAPP related to 2018 and 2025 projections was not performed based on 
a 7/16/15 email from Mr. Hoekzema in response to ERG’s question inquiring about the location of files 
related to this task. ERG’s question was “The QAPP includes the following two tasks that I have 
copy/pasted here, but in looking through the files you submitted, I have not yet found any 2018/2025 
data files nor a statistical analysis for review. Can you clarify if ERG needs to perform these two tasks, 
and if so, point me to the correct files?” and Mr. Hoekzema’s response was “Unfortunately, we did not 
have information to prepare projections for 2018 and 2025.” 

Refine forecasts of point source emissions  
QAPP: ERG will review documentation on the development of the 2018 and 2025 projections and review 
the 2018 and 2025 data files to verify that the data matches the intended projection scheme. 

)ÎÖÅÓÔÉÇÁÔÅ ÁÎÄ ÐÏÓÓÉÂÌÙ ÕÐÄÁÔÅ ÒÅÐÒÅÓÅÎÔÁÔÉÏÎ ÏÆ ȰÐÅÁËÅÒȱ ÕÎÉÔÓ ÉÎ ςπρς 

baseline and 2018 future baseline scenarios  
QAPP: The statistical analysis for investigating a relationship between meteorological/temporal factors 
and the dispatch of peaker units will be reviewed for accuracy. ERG will also review the adjustments to 
the 2012, 2018, and 2025 modeling files to incorporate the appropriate deployment of peaker units, 
based on the statistical analysis. 



CAPCOG Point Source Emissions Inventory Refinement, August 31, 2015 

Page 74 of 79 
 

Decker Creek Power Plant  

QA Summary: ERG reviewed the contents of all the tabs in the main Excel file [2006 OSD Met Data.xlsx], 
and most of the tabs in the two accompanying Excel files [2012 Decker Emissions Rates Calculations.xlsx 
and Decker 2012 Baseline Emissions Modeling Using Temperature.xlsx]. We reviewed more than 10 
percent of the calculations. In tabs with 50 or fewer rows containing calculations all calculation cells 
were reviewed; in tabs with more than 50 rows containing calculations the calculation cells were 
randomly selected. Questions are noted in Tables 7 and 8.  

General Comment: Comments noted above regarding hard-wired values are also applicable in Tables 7 
and 8.  

Table 6. Excel File: 2006 OSD Met Data.xlsx 

Tab(s)  Reviewed?  Comment/Question/Concern  
Met Avg.  Yes Reviewed lookups in fields ñ14ò, ñ20ò, and ñ21ò [columns C, 

D, and E] and calculation in field ñAverageò [column F]. 
Checked temp range categories in field ñTemp. Rangeò 
[column G] against values in field ñAverageò [column F]. No 
issues. 

2006 OSD Met Data  No No calculations in this tab  

 

Table 7. Excel File: 2012 Decker Emissions Rates Calculations.xlsx 

Tab(s)  Reviewed?  Comment/Question/Concern  
2012 Met Data  Yes Reviewed calculations of average temperatures in field 

ñAverageò [column F] ï no issues 

1, 2, GT -1A, GT -1B, 
GT-2A, GT -2B, GT -
3A, GT -3B, GT -4A, 
and GT -4B  

Yes Values in field ñAverageò [column D] should be linked to tab 
ó2012 Met Dataô instead of being hard-coded values. 

Not sure of source of NOX values in field ñNOX (pounds)ò 
[column F]. Noticed there are quite a few 0 values, especially 
for the ñGTò units.  

Question: How was this tab created (e.g., copy/paste from 
another file)? ï the data should stop at row 3673 but there 
are values in field ñNOX (pounds)ò [column F] in rows 3737-
3742, 3759-3765, 3832-3835, 3881-3885, 4217-4219, 4242-
4244, 4265-4266, 4289-4291, 4361-4366, 4456-4459, 4528-
4530, 4649, 4671-4674, 4793-4796, 5007-5011, 5013-5015, 
5032-5038, 5056-5061, 5418-5421. 

Rate by Temp Range 
; Rate by Hour  

Yes Question: Calculations in fields ñ1ò, ñ2ò, ñGT-1Aò, ñGT-1Bò, 
ñGT-2Aò, ñGT-2Bò, ñGT-3Aò, ñGT-3Bò, ñGT-4Aò, and ñGT-4Bò 
[columns B through K] are functioning as intended but 
should only non-zero values be used in calculating the 
averages? Or are the 0 values valid NOX readings and 
therefore should be included in the averagesé 
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Table 8. Excel File: Decker 2012 Baseline Emissions Modeling Using Temperature.xlsx 

Tab(s)  Reviewed?  Comment/Question/Concern  
README  Yes A few typos: 

Cell B2 ï extra ñonò 

Cell B3 ï ñpoundsdò 

Cell B7 ï should be ñfor eachò instead of ñfo reachò 

NO X  Emissions by 
Temp Range  

Yes Checked to ensure values match those in in 2012 Decker 
Emissions Rates Calculations.xlsx tab óRate by Temp Rangeô 
ï no issues 

NO X  Emissions by 
Hour  

Yes Checked to ensure values match those in 2012 Decker 
Emissions Rates Calculations.xlsx tab óRate by Hourô ï no 
issues 

Reconciliation  Yes Question: Values in row 2 match cells H11:H20 in tab 
óComparison by Unitô in Excel file Reconciliation CAMD-
TCEQ.xlsx, but those comparison percentages are for 
annual NOx emissions; should the ozone season 
comparison (M11:M20) have been used instead? 

Reviewed calculations in row 3 ï no issues 

2012 Emissions by 
Temp 06 BC  

Yes Values in field ñAverageò [column D] match field ñAverageò 
[column F] in tab ñMet Avg.ô in file 2006 OSD Met Data.xlsx 

Reviewed lookups in fields ñ1ò, ñ2ò, ñGT-1Aò, ñGT-1Bò, ñGT-
2Aò, ñGT-2Bò, ñGT-3Aò, ñGT-3Bò, ñGT-4Aò, and ñGT-4Bò 
[columns F through O], summation calculations in fields 
ñTotalò and ñTotalò [columns P and AC], and adjustment 
calculations in fields ñ1ò, ñ2ò, ñGT-1Aò, ñGT-1Bò, ñGT-2Aò, 
ñGT-2Bò, ñGT-3Aò, ñGT-3Bò, ñGT-4Aò, and ñGT-4Bò 
[columns S through AB].  

2012 Emissions by 
Temp 12 BC  

Yes Values in field ñAverageò [column D] match field ñAverageò 
[column F] in tab ó2012 Met Dataô in file 2012 Decker 
Emissions Rates Calculations.xlsx 

Reviewed lookups in fields ñ1ò, ñ2ò, ñGT-1Aò, ñGT-1Bò, ñGT-
2Aò, ñGT-2Bò, ñGT-3Aò, ñGT-3Bò, ñGT-4Aò, and ñGT-4Bò 
[columns F through O], summation calculations in fields 
ñTotalò and ñTotalò [columns P and AC], and adjustment 
calculations in fields ñ1ò, ñ2ò, ñGT-1Aò, ñGT-1Bò, ñGT-2Aò, 
ñGT-2Bò, ñGT-3Aò, ñGT-3Bò, ñGT-4Aò, and ñGT-4Bò 
[columns S through AB].  
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Table 8. Excel File: Decker 2012 Baseline Emissions Modeling Using Temperature.xlsx 

Tab(s)  Reviewed?  Comment/Question/Concern  
2012 Emissions by 
Hour 12 BC  

Yes Reviewed lookups in fields ñ1ò, ñ2ò, ñGT-1Aò, ñGT-1Bò, ñGT-
2Aò, ñGT-2Bò, ñGT-3Aò, ñGT-3Bò, ñGT-4Aò, and ñGT-4Bò 
[columns F through O], summation calculations in fields 
ñTotalò and ñTotalò [columns P and AC], and adjustment 
calculations in fields ñ1ò, ñ2ò, ñGT-1Aò, ñGT-1Bò, ñGT-2Aò, 
ñGT-2Bò, ñGT-3Aò, ñGT-3Bò, ñGT-4Aò, and ñGT-4Bò 
[column s S through AB]. 

Actual Emissions 
2012  

Yes Values in fields ñ1ò, ñ2ò, ñGT-1Aò, ñGT-1Bò, ñGT-2Aò, ñGT-
2Bò, ñGT-3Aò, ñGT-3Bò, ñGT-4Aò, and ñGT-4Bò [columns F 
through O] match those in the individual unit tabs of file 
2012 Decker Emissions Rates Calculations.xlsx 

Field ñTotalò [column P] should contain summation 
calculations instead of hard-coded values. 

Reviewed adjustment calculations in fields ñ1ò, ñ2ò, ñGT-1Aò, 
ñGT-1Bò, ñGT-2Aò, ñGT-2Bò, ñGT-3Aò, ñGT-3Bò, ñGT-4Aò, 
and ñGT-4Bò [columns S through AB] and summation 
calculations in field ñTotalò [column AC]. 
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Appendix K: CAPCOG Responses to ERG Quality Assurance Report 
This appendix contains CAPCOG’s responses to ERG’s QA report where ERG asked questions. CAPCOG e-
mailed this response on Monday, July 27, 2015. 

Jeannette: 
 
Thank you for the very thorough review. Aside from moving the discussion of the meteorological 
emissions modeling for Decker from section 2 to section 4, there was only typo I identified, as noted 
below. 
 
I have attached a set of updated spreadsheets incorporated recommended changes and some 
clarifications, etc. 
 
Here are my responses to questions posed in the memo. 
 
TEXAS LEHIGH 
Q1) [For Texas Lehigh, Tab "2014 NOX Reduction Data"] "Should rows 15 and 17 also be excluded from 
the calculation averages in row 29, since they have the note "process issues" in the Notes field [column 
AB] (similar to the note for row 11 which is currently excluded from the cells in row 29)?"  
 
A1: The distinction between the note for 6/13 (row 11) on the one hand and the notes for 7/24 and 7/29 
on the other (rows 15 and 17) is that the note for 6/13 says "process & monitor issues" (emphasis mine), 
whereas the note for the other two days only says “process issues.” The data for 6/13 cannot be relied 
on for calculating the average emissions for a “typical” day when this emission reduction measure is 
implemented since the monitoring data itself was not reliable, whereas if the monitoring equipment 
accurately reflected the emissions, but the emissions were abnormal due to process issues that may 
periodically occur, I think that should be accounted for as part of the average. It may not be “normal,” 
but it did occur during the normal course of operations and reflects actual conditions that could recur on 
other days when the measure is implemented. With that said, I will include some sensitivity analysis in 
the final report and discuss this issue. 
 
Q2) “In cells AC29, AD29, and AE29, should the same row(s) that are excluded from the averages 
calculated in cells C29 through Z29 also be excluded from these averages? 
 
A2: Those were actually calculations that Texas Lehigh had in the original file that I sent us, and I had not 
been using it for anything else. However, I did go ahead and recalculate these to be consistent with the 
other calculations and to avoid confusion. 
 
Q3) [On 2012-2014 OSD Avg. Tab] “The 2014 value (cell D6) is pulled from the ‘2014 NOX Reduction 
Data’ tab [cell 44] which is for Non-NOX Reduction Days only, not the full ozone season – is this what 
was intended?” 
 
A3: It was intended to be a comparison between the data I had available for 2014 (which doesn’t include 
the OSD averages), but I simply did not label it well. I have reconfigured it to show the average annual 
daily emissions for 2014, the average for non-NOX reduction days, and the average for NOX reduction 
days. 
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Q4) [On Adjusted NOX AFS for 2011 BL tab] “This tab does not appear to contain any calculations and 
the values in the CRTPOL field [column AE] of the AFS NOX FY Controlled tab, so we are not sure what 
was adjusted?” 
 
A4: Good point. This no longer became necessary, so I have deleted it. 
 
 
AUSTIN WHITE LIME 
 
Q5) [on AP-42 Fuel Calculations Tab] “Is the reason CAPCOG used the NG factor from Ch. 1 instead of 
the factor from CH. 11 because the Ch. 1 factor is in terms of lb NOX per scf of NG (instead of per ton of 
lime produced) and the emission factor in Ch. 1 has a better emissions factor rating? The TCEQ’s 
6/19/15 email to CAPCOG suggested using a NOX factor from AP-42 Ch. 11. 
 
A5: The main reason for looking at the Ch. 1 factor is that I am not convinced that switching from a 
coal/petcoke fuel combination to natural gas in the same kiln would result in an increase in NOX 
emissions, as the difference in NOX emission rates for coal-fired and natural-gas fired kilns in AP-42 Ch. 
11 would imply (3.1 pounds per ton of lime for coal, 3.5 pounds per ton of lime for natural gas) (see the 
AP-42 Backup data tab). If you look at the range of values that were included in the average for coal-
fired kilns, which included five separate facilities, it covered a very wide range, from as low as 0.40 
lbs/ton to as high as 7.0 lbs/ton, and the range of values for natural gas falls squarely within that range 
(2.8-4.2). Since the Austin white lime stack test data did include production data, it is possible to 
calculate the emissions in terms of lbs of NOX/ton of lime produced. For kilns 1 & 2, this would be 4.6 lbs 
of NOX per ton of lime, and for kiln 3 it would be 2.3 lbs of NOX per ton of lime. While the use of the AP-
42 chapter 11 value for kilns 1 & 2 would represent a 24% reduction in the stack test-based emissions 
rate, it would represent a 50% increase compared to the rate for kiln 3. Since the stack test data show 
very different efficiencies kiln-to-kiln, I figured that the AP-42 Ch. 1 factor for pre-NSPS boilers would be 
most appropriate, since kilns 1 and 2 are of a similar vintage and since the emissions factor rating is 
higher. Since TCEQ’s note did not specifically indicate the amount of natural gas that may have been 
used in kiln 3, I could just use the Ch. 11 data, I suppose, since this would represent a more conservative 
alteration to the existing emissions data than the Ch. 1 data would. What are your thoughts? I have sent 
an e-mail to TCEQ asking their thoughts as well, but I’d appreciate your insight into this. Perhaps simply 
the fact that the Ch. 1 factor is rated as “A” might be enough of a justification?39 
 
Q6) “As this tab is for year 2014, should cell E3 (for kiln 2) be changed to reflect NG usage in 2014? 
 
A6: This is simply data that was reported to TCEQ’s emissions inventory reporting system. I had asked 
for this in order to compare it to the fuel data. I renamed the tab for clarification. 
 

                                                             
39 ERG’s response to this question was e-mailed to CAPCOG on Wednesday, July 29, 2015: “It would be interesting 
ǘƻ ƘŜŀǊ ¢/9vΩǎ ǊŜǎǇƻƴǎŜΣ ōǳǘ ƛƴ ƻǳǊ ƻǇƛƴƛƻƴ ŀŦǘŜǊ ǎƻƳŜ ƛƴǘŜǊƴŀƭ ŘƛǎŎǳǎǎƛƻƴΣ ǿŜ ǘƘƛƴƪ ȅƻǳ ǎƘƻǳƭŘ ŜƛǘƘŜǊ ǳǎŜ ǘƘŜ ŦŀŎǘƻǊ 
from Chapter 11 (specific to a kiln) or try using the factor ŦƻǊ ŀ ǎƳŀƭƭ ōƻƛƭŜǊ ŦǊƻƳ /ƘŀǇǘŜǊ мΩǎ ¢ŀōƭŜ мΦп-1. From the 
information in the Austin White Lime stack test tabs, the kilns seem to be smaller than 100 MMBtu/hr. The AP-42 
EF of 280 lb/MMBtu is for large boilers >100 MMBtu/hr. The EF rating for the <100 MMBtu/hr small boiler 
(uncontrolled) is a B, so not as good as an A, but not terrible. We think it would be hard to justify using the large 
boiler EF because of the size difference, and also because AP-42 has a chapter that is specific to lime kilns.” 
(Jeannette Alvis, Personal Communication, July 29, 2015). 
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NOTE: on page 6, the bottom box has a typo: “EIA Kiln 3 data” should be “EIQ Kiln 3 data.” Also, these 
three EIQ tabs did include calculations, although they were “hard-coded.” I have updated these to 
include the formulas. These are mainly for analytical purposes to show what the calculated % capacity 
for each kiln was. 
 
HAL WEAVER 
 
-I consolidated the two files and made the changes suggested 
 
DECKER CREEK POWER PLANT 
 
Q7) [2012 Decker Emissions Rates Calculations.xlsx, unit-specific tabs] how was this tab created (e.g., 
copy/paste from another file?) – the data should stop at row 3673 but there are value in field ‘NOX 
(pounds)’ [column F] in rows…” 
 
A7: These were copied and pasted from 2012 CAMD data for each unit. I was trying to cut down on file 
size since it was already very large. The data below row 3673 appear to be some data left over from 
some earlier cut/paste operation. I rechecked the values for units 1, 2, and GT-1A, and they all match 
the CAMD data for 2012. These extra data beyond row 3673 were not used for anything, though. I have 
deleted these rows in the final. 
 
Q8) [2012 Decker Emissions Rates Calculations.xlsx, Rate by Temp Range; Rate by Hour] Question: 
“…should only non-zero values be used in calculating the averages? Or are the 0 values valid NOX 
readings and therefore should therefore be included in the averages…” 
 
A8: the later. These are some of the last units that get turned on in the state, so the zeros should be 
included in the average for a given temperature range or hour. 
 
Q9) [Table 8, Tab: Reconciliation] “should ozone season comparison (M11:M20) have been used 
instead?” 
 
A9: I used the annual numbers because boiler units 1 and 2 matched exactly, but were off for the ozone 
season; rather than have mismatched timeframes, I just used the annual period for both. I have a note 
in the report about a discussion I had with Austin Energy staff who indicated that the CAMD data should 
be used directly for the boilers. 
 
Andrew Hoekzema 
Air Quality Program Manager 
Capital Area Council of Governments 
6800 Burleson Road, Bldg 310, Suite 165 
Austin, TX 78744 
Phone: (512) 916-6043 * Fax (512) 916-6001 
ahoekzema@capcog.org ~ www.capcog.org 
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