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Domestic Fire Emissions

Changing Emission Patterns in Texas

Project AQRP 22-010
Addresses these focus areas 
from Request For Proposals

Focusing on DFW metropolitan area
          Point Source emissions 
          Inflow and outflow 

Inflow and outflow of biomass burning impacted airmasses
Measurement of wildfires at source



Instruments deployed on the AML



Where we were based

Meachum Field Apr 10 – 23
Co-located with Baylor (BC2 Network 
Trailer) and TCEQ Monitoring Station 
(CAMS 13)

Texan RV Ranch Apr 3 - 9

Upwind Downwind Locations



3 Mission Types

Mission 1; Sampling Industrial Point Sources in DFW Mission 2; Inflow/Outflow/Photochemistry Experiments 

Mission 3; Sampling Wildfires



Point Sources of Interest
Used

https://www.tceq.texas.gov/downloads/air
-quality/point-

source/2014_2021statesum.xlsx

As guide focused on Region 4 and sorted 
by top VOC TPY emitter for 2021 (most 

recent report year)

Orange saw plumes 
Yellow did not

https://www.tceq.texas.gov/downloads/air-quality/point-source/2014_2021statesum.xlsx
https://www.tceq.texas.gov/downloads/air-quality/point-source/2014_2021statesum.xlsx
https://www.tceq.texas.gov/downloads/air-quality/point-source/2014_2021statesum.xlsx


Owens Corning/DARTCO Waxahachie Point 
Source Measurements

Multiple facilities visited multiple times with different wind flow each time

Needed the different wind flow to differentiate the sources
First trip winds out of south

No road between the facilities

Second trip winds out of NW
Can Sample Dart Container well but not Owens Corning



Third trip winds out of East 
able to sample both facilities and 

discriminate between them



Hillsboro Clayton 
Homes Plume

C10H17
OH Reactivity 97% due to 

C10H17 and 135 per second

Based on averaging Contributions from
Camphene, Carene_3, Limonene_D, 

Limonene_iso, Mircene, Pinene_alpha, 
Pinene_beta, Terpinene_gamma, 

Terpinolene
Lowest k[OH] 52 Highest k[OH] 225

Aquatic Lancaster TX
Styrene



Chico Targa Gas Plant
Ethane/Methane

Not much of an ozone producer 
although very intense plume

Still a concern from health and 
combustion standpoints



Ethylene Oxide Background

• Toxic
• Even at part-per-trillion levels
• 10 ppt = one grain of sand out of 25 

pickup truck beds
• Very reactive

• Penetrates lungs, becomes free-radical 
= carcinogen

• Useful for sterilization
• Medical equipment (especially plastics)

• Large-scale sterilization companies
• Hospital sterilizers

• Grains/powders (agriculture)
• Used to make other chemicals

• Ethylene glycol (antifreeze)

Antifreeze

Pacemaker

3M ethylene oxide sterilizer 
and cartridges

Measurement of Opportunity Ethylene Oxide (ETO)



ETO Measurements



Upwind/Downwind of DFW Measurements

4 trips completed 2 on weekdays 2 on 
weekends with a variety of wind 

directions

Mission Plan was spending 2-3 hours 
at upwind then transit across DFW 

spend 5-6 hours at downwind



1 2 3 

O3 and Ox (O3 + NO2) versus CO



Upwind / Downwind experiments

Date Upwind (morning) Downwind (afternoon) Max 1-min O3 [ppb] Comments

8-Apr (Sat) McKinney (9:25 CDT) Mansfield (16:50 CDT) 68 Downwind at RV park (home base)

16-Apr (Sun) Decatur (10:37 CDT) Palmer (15:16 CDT) 59 Late start of upwind due to Vocus DAQ P/S failure

17-Apr (Mon) Waxahachie (11:45 CDT) Denton (15:50 CDT) 62 Some boat traffic at 1st upwind site, so moved

19-Apr (Wed) Waxahachie (10:40 CDT) Denton (16:19 CDT) 51 Repeat of 17-Apr experiment, but better parking spot at each site
*** No CO data available this day ***



Date Max 1-min O3 Max 1-hr Ox Ox / CO Temp [C] Dew Pt [C] Solar [Ly/min]

8-Apr 68 65.3 0.40 20.7 11.5 0.66
16-Apr 59 58.8 0.53 20.2 1.3 0.85
17-Apr 62 71.2 0.41 24.9 4.7 0.77
19-Apr 51 54.4 - 27.4 18.9 0.49

Averaged 1100 – 1700 CDT
Upwind / Downwind experiments



Comparing with TCEQ Stations

Data from TCEQ 
(https://www.tceq.texas.gov/cgi-bin/compliance/monops/peak_monthly.pl)

Daily maximum ozone in ppb, 1-hr 
average, from eight TCEQ monitoring 
sites around the DFW region.

Arrows indicate days where ARI 
conducted upwind / downwind studies 
(8-Apr, 16-Apr, 17-Apr, 19-Apr).

Note that 17-Apr was the day of highest 
maximum ozone across all monitoring 
sites for the campaign.

Also note 16 and 17 Apr show highest 
readings at the downwind Italy and Pilot 
Point respectively



VOC’s Upwind/Downwind
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We See Fresh 
Emissions from City



https://fire-information-tfsgis.hub.arcgis.com/

Biomass Burning Measurements
Lack of fires in the area April 2023



Wildfire Acreage Burned in State of Texas
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AML Transited to Wewoka OK to Measure Wildfire at Source 22 April



Signal Obtained at Burn Site Compared with Signal Throughout 
Campaign
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Conclusions

1. Able to measure and determine source of numerous plumes during point source measurements.

2. Able to get an idea of overall VOC reactivity for these plumes better informing the impact of these 
plumes on O3 production.

3. Upwind downwind measurements advanced knowledge regarding the evolution of airmasses in the 
DFW region. In determining what seems to be the greatest predictor of O3 production the input O3 
concentration has large impact as does sunlight and wind speed. O3 did not exceed 70 ppb during the 
campaign

4. Able to find biomass burning impacted air at the source (wildfire) and relate that aerosol organic 
signal to biomass burning impacted air at stationary measurement sites in DFW



Future Opportunities

1. Further analysis and modeling of both the point source and upwind downwind measurements will 
improve knowledge of the exact chemical speciation of some point sources and the evolution of 
airmasses over time.

                   
 a.) Specific Areas Include PMF of VOC’s 
                                             Further PMF of Aerosols
                                             Modeling of SOA development
                                             Comparison with TCEQ CAMS Measurements AutoGC etc…

2. Visits to some of these mentioned facilities by TCEQ may provide follow on information                           
regarding the prevalence and severity of these plumes.

3. The ability to measure biomass burning with a greater temporal flexibility is highly desirable. Its 
hard to predict with much certainty one year ahead when conditions will be optimum for wildfire 
activity. The ability to have equipment on-call would be very useful. Not sure how to best accomplish 
that.
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https://fire-information-tfsgis.hub.arcgis.com/

Same April Time Period 2022



Connecting Science Questions to Work Plan

1. How do local sources of industrial based Volatile Organic Compounds (VOCs) impact 
photochemistry particularly Ozone (O3) formation in the DFW Metropolitan area?

2. What is the typical upwind input value of both primary VOC and particulate as well as secondary 
gas and particle phase species into the DFW metropolitan area?

3. What impact do biomass burning plumes upwind of the metropolitan area have on the daily 
photochemistry within the DFW metropolitan area?

4. How do locally produced biomass burning plumes evolve upwind of DFW and the I-35 corridor?



Attempting to address these points

From Request for Proposals

Dallas Field Study (DFS); Ozone Precursors, Local Sources 
and Remote Transport Including Biomass Burning



Aerodyne TILDAS for EtO detection

• No pre-treatment or pre-concentration
• In-situ measurements

• No storage concerns

• Selective and sensitive
• <50 ppt (1s 1sigma);
• Average down to << 10 ppt with 

aggressive backgrounding

• Mobile, rapid 1Hz measurements 
possible

• Point source detection
TILDAS-FD-EtO with 413 m Cell

Tunable Infrared Laser Direct Absorption Spectrometer
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