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Project AQRP 22-010
Addresses these focus areas
from Request For Proposals
Changing Emission Patterns in Texas SRR . g P
Focusing on DFW metropolitan area * .
Point Source emissions e et

Inflow and outflow

Domestic Fire Emissions

Inflow and outflow of biomass burning impacted airmasses
Measurement of wildfires at source
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I— Instruments deployed on the AML
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Upwind Downwind Locations
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sccOUN| RN fOMPAN] SITE COUNTYREGION| SIC DESCRIPPRTING {CO TPY NOX TPy Pb TPY PM10 TP{MZ 5 TPB0Z2 TPYOC TPY

EDO163P RN10021 DARTCO C DARTCOC ELLIS 4 3089 PLASTICS 2021 2519 1123 00001 2327 2327  0.18 611363
TAD157|  RN10250 GENERAL ARLINGTC TARRANT 4| 3711 MOTORVI  2021| 39.5258 53.6743 6.6924 6.5323| 0.2493 418711

ED0011D RN10021 CHAPARR CHAPARR ELLIS 4| 3312 BLASTFUF 2021 153571| 411.191 0.4274 148.02 127.628| 315.133 332.102

P : S f I IHAD12L RN10492 ETCTEXAS GODLEY P JOHNSON 4 1321 NATURAL 2021 110.392 48.2571 9446 9445 4297 216931

OI nt O u rces O nte rest ED0099) RN10021 HOLCIM L MIDLOTH ELLIS 4 3241 CEMENT,| 2021 2894.62 1243.65 0.0121 234.294 165.813 189873 188.066

TADIS6K RN10021 LOCKHEEL US AIR FO TARRANT 4 3721 AIRCRAFT 2021 3.2714 9231 0 112886 113636 2.1778 139.443

IHOO0Z50 RN10021 JOHNS M/ JOHNS M/ JOHNSON 4 3295 MINERAL' 2021 362.182 42.4523 0Q.0002 183.53%9 179.76 21.5605 135.508

U Sed NBODSZ) RN10022 PACTIV LL PACTIV CC NAVARRC 4| 3086 PLASTICS, 2021 6.0583| 7.2455 0 22.242| 215438 01241 104.1

EDO0510 RN10022 OWENS CtWAKAHAL ELLIS 4 3295 MINERAL' 2021 164.975 73.4993 0.0001 259.861 217.117 14.4763 34.2756

WNOO21¢ RN10022 ENLINK I BRIDGEPC WISE 4 1321 NATURAL 2021 220.744 2599.743 0 197529 19.7529 10123 71.267

EDD013W RN10253 PRAXIS CC KORAL INI ELLIS 4 3083 PLASTICS, 2021 0.2182 0.2598 0 00519 00277 00015 70.6563

TADZ3EL RN10022 BALL MET. BALL MET, TARRANT 4 3411 METALCA 2021 5.9793 7.1186 0.5727 05517 0.0429 £9.6135

- DFD0S1) RN10021 PACCAR If PETERBILT DENTON 4 3711 MOTORVI 2021 10.7553 12.3585 0 105272 0.3568 0.085 64704

https " //WWW tceq texas q OV/d Own I Oad S/al r DBO447B RN10DES HENSLEY | DALLAS Pl DALLAS 4 3325 STEELFOL 2021 E7.2284 11.4075 7.265 7.1506 3.0224 £3.4473
- - - - TADOS4T RN10022 BELLTEXT PLANT1 TARRANT 4| 3721 AIRCRAFT 2021 10.3087/ 12.1485 0 49492| 09634 0.1013 60.8695
- - DB1276U RN10021 TEKNI-PLE DOLCO P# DALLAS 4 5169 CHEMICAI 2021 0.5185 0.6173 0049 0049 00037 57.2995

- q u al Itv / po I nt_ DBOS20B RN10250 TEXAS INS CENTRAL | DALLAS 4 3674 SEMICONI 2021 441592 54.8238 10.2643 57823 6.2977 57.1955

WNOOOSE RN10023 TARGA M| DYNEGY C WISE 4 1321 NATURAL 2021 4131 100.12 558 558 351033 5495

DB3613K RN10230 WESTERN CEDAR HIl DALLAS 4 2434 WOODKI 2021 0.0824 0.098 0 00321 00321 0.0006 54.64338

SO u rce/20 14 202 1States u m X I SX DBO155R RN10066 TAMKD Bl DALLAS Pl DALLAS 4| 2952 ASPHALT| 2021 31.2663| 7.4049 0| 13.2361| 9.8371 29.3555 53.9459
. PCADDSH RN10501 BKV MIDS WEST WA PARKER 4 1311 CRUDEPE 2021 11.0563 28.1575 00917 00917 0.1701 52.6513

DBOSSSF RN10024 MAGELLA DALLASTE DALLAS 4 4225 SPECIALV 2021 o 2.56 0 o o 64 52.106

DBO7S5V RN10051 MOTIVAE DALLAS TE DALLAS 4| 5171 PETROLEL 2021 2.7983| 1.3916 00863 00751 0.0012] 51.6126

IHO376F | RN10077 TECHNICA TECHNICA JOHNSON 4| 2899 CHEMICAI 2021 0.035 0.0023 0 0035 0035 00025 451543

DBAD35) RN11027 ERCARPE EPS INSUL DALLAS 4 3086 PLASTICS, 2021 14663 0.8728 0 01327 01327 00105 450617

DBS077A RN1007S CITY OF Dv MCCOMN DALLAS 4 4953 REFUSESY 2021 1927  8.82 0 82575 50.583 0586 43.005

TA1222P RN10242 FLINT HILI FORT WOl TARRANT 4| 5171 PETROLEL  2021| 17708 0731 00395 00058 0.0002 399504

EDOOGEB RN10021 TXI OPERS MIDLOTH ELLIS 4| 3241 CEMENT,| 2021 510.11| 1495.1% 0.0074 207.308 95.6833| 669.6 39.6424

- - TAAD45S | RN10300 BIMBO BA TIA ROSA TARRANT 4| 2051 BREAD, ¢/ 2021 0.6127| 0.7294 0 01269 0.1269 0.0044 39.555
AS g u I d e fOC u Sed O n R eg I O n 4 an d SO rted CPO396W RN10021° ENCORE VW MCKINNE COLLIN 4 3351 COPPERR 2021 172.502 15.0729 0.0312 12.1931 11.3635 0.1793 38.4687
DFD0SSH RN10261 TETRA AR MATERIAL DENTON 4 2656 SAMITARY 2021 0934 1.111 0 0463 0483 0006 38212

= TAD172M RN10021° FORT DEA FORT WOl TARRANT 4| 2752 COMMER( 2021 00| o1 o oo 001 0001 37.2176

by to p VO C T PY e m Itte r fo r 202 1 (m Ost TAD235M RN10264 MOLSON { FORT WOl TARRANT 4 2082 MALTBEV 2021 19.433 85051 0 18611 18546 0.1549 368391
DBOS7EP RN10021 AQUATIC | AGUATIC DALLAS 4 3083 PLASTICS, 2021 002 002 0002 0002 00002 367129

PCOO11B RN10218 MAGELLA ALEDC PR PARKER 4| 4613 REFINEDF 2021 3.7083| 1.8575 0 0.0018 0.0018 00034 363491

rece nt re po rt yea r) TAADEZ] RN1D0ED FARKER-H MANSFIEL TARRANT 4 3052 RUBBERE 2021 o o 0 0 o 0 35.3626

DFD223E RN10054 WASTE Mi DFW RECY DENTON 4 4953 REFUSESY 2021 269.86  79.2 0 2515 20148 4559 3521

IHADD4D RN10437 ENERGY TI CLEBURNIJOHNSON 4 4522 NATURAL 2021 19.2738 29.8051 35533 35533 0.202 33.1347

TADOS1C RN10221 BELLTEXT PLANT 5A TARRANT 4| 3721 AIRCRAFT 2021 5.6046| 4.0896 0 431 431 00319 33.0545

DB4237) RN10200 CITY OF IR HUNTER F DALLAS 4 4953 REFUSESY 2021 07201 07201 0 84701 145 00001 3239

DBAD14N RN10507 OVERWRS OVERWRE DALLAS 4| 2759 COMMERI 2021 1.06 s 0092 0092 00065 32.293

DBO40SL RN10164 PPG ARCH PAINT MF DALLAS 4| 2851 PAINTSAF 2021 0.2118 0.252 0| 11597| 11597 00016 317187

TAD142V | RN10022 USVENTU US OIL FO TARRANT 4 5171 PETROLEL 2021 0.0555| 0034 0.0016 30.4521

Orange saw plumes DBOSESN RN10055 RMAX INC FOAM BO) DALLAS 4| 3086 PLASTICS, 2021 o o 0 o o o 2721

TAADD1A RN10321 BIMBO B BIMBD BA TARRANT 4 2051 BREAD,C¢ 2021 12892 15347 0 02201 02201 00092 26.8294

- DBO135A RN10056 HATCO IN HATCO | DALLAS 4| 2353 HATS,CAF 2021 0754 o0.8%8 0 0429 0058 00052 243401

Yel IOW dld I’lOt EDO0340 RN10022 ASH GRO\ MIDLOTH ELLIS 4|  3241/CEMENT,I 2021 149.4| 531.154| 0.0078 79.7479) 71.112| 7.6331| 17.8399

ED0332D RN10253 MIDLOTH MIDLOTH ELLIS 4 4911 ELECTRIC: 2021 348.762 241956 0 112247 112.247 9.5874 157371

JHO3985 RN10022 TEXAS REC TURKEY CI JOHNSON 4 4953 REFUSESY 2021 6.9504 1.2806 0 22475 13072 2.45 13.6438

ED03195 RN100S5 QUALICO: STRUCTUF ELLIS 4 3441 FABRICAT 2021 0 o 0 00043 0.0043 0 10.602

EDO152H RN10146 MARTECH MARTECH ELLIS 4 3299 NONMET: 2021 o o 0 052 052 0 10052

EDAOD10J RN11073 BOMBARL RED OAK F ELLIS 4 3721 AIRCRAFT 2021 o o 0 o o 0 10.0194

EDO146C RN1006Z LIFOAM I LIFGAM INELLIS 4| 3086 PLASTICS, 2021 1954 2.33 0| 0177| 0177 0014 ©5.334
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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
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Owens Corning/DARTCO Waxahachie Point = — =~ ° . = =«
Source Measurements b A
Multiple facilities visited multiple times with different wind flow each time Tl e s
Needed the different wind flow to differentiate the sources R v
First trip winds out of south s 8 el = e
No road between the facilities 8 VR

Avalon

Second trip winds out (—)f NW

Can Sample Dart Container well but not Owens Corning
; April 5th, 2023
Owens Corning
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Waxahachie, TX 75165
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Third trip winds out of East
able to sample both facilities and

discriminate between them

mz83 [counts]

April 10th, 2023

Dart Container
850 Solon Rd
Waxahachie, TX 75165
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3700 N Interstate 35E ﬁ

Waxahachie, TX
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Owens Coming Plume OH Reactraty 2.87
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Chico Targa Gas Plant —
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Not much of an ozone producéﬂr
although very intense plume
Still a concern from health and
combustion standpoints
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———————————————————————————————————————————————————————————————————— Antifreeze
— w
Measurement of Opportunity Ethylene Oxide (ETO)

AL\
,..A

Ethylene Oxide Background

wied }

mm\\"‘

 Toxic
e Even at part-per-trillion levels

« 10 Ept = one grain of sand out of 25
pickup truck beds

 \ery reactive

 Penetrates lungs, becomes free-radical
= carcinogen

o Useful for sterilization

» Medical equipment (especially plastics)
 Large-scale sterilization companies

\* “\\\%\g&m M:;‘;m\“‘:««

“‘.‘“ Y QUUNER 2
B
\ S ‘%\&%\\\\\‘“

L §
W&W

» Hospital sterilizers Pacemaker
» Grains/powders (agriculture) e
e Used to make other chemicals AN

» Ethylene glycol (antifreeze)

3M ethylene oxide sterilizer
and cartridges

@AemdyneResearﬁh
A WWW.AEROCDYNE.COM




—f N |

ETO Measurements
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Upwind/Downwind of DFW Measurements
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O;and Ox (O;+ NO,) versus CO
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Upwind / Downwind experiments

8-Apr (Sat)
16-Apr (Sun)
17-Apr (Mon)

19-Apr (Wed)

McKinney (9:25 CDT) Mansfield (16:50 CDT) Downwind at RV park (home base)

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

Waxahachie (11:45 CDT) Denton (15:50 CDT) 62 Some boat traffic at 15t upwind site, so moved

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 ***
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Averaged 1100 - 1700 CDT
Temp [C] Dew Pt [C] Solar [Ly/min]
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omparing with TCEQ Stations

i

Ozone, 1-hr daily max [ppb]

wi .\
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B0 ._..—@— Eagle_Mountain_Lake ¢ Kaufman
i —@— Frisco —@— Pilot_Point

4/7/2023 4/14/2023 4/21/2023

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
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‘ﬁ\' Current Year Wildfires Select a Date Range

Texas A&M Forest Service Response Only

Select a category

Select a category

Mumber of Fires
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Mumber of Acres
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AMVL Transited to Wewoka OK to Measure Wildfire at Source 22 April
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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
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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
alrmasses 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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Y Current Year Wildfires

Texas A&M Forest Service Response Only

Mumber of Fires
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Connecting Science Questions to Work Plan

1. How do local sources of industrial based \olatile Organic Compounds (VOCs) impact
photochemistry particularly Ozone (O,) 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 1-35 corridor?
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> QOzone PreCursors, _ocal Sources

and Remote Transport Including Biomass Burning

Domestic fire emissions: Multiple AQRP projects have focused on international transport of particulate
matter and ozone into Texas from agricultural burning and wildfire sources in Mexico, and this remains
an area of continuing interest, however, there is limited information on the impact of domestic wildfires
and fires at the wildland-urban interface on particulate matter, particulate matter precursor, ozone and
ozone precursor concentrations in Texas. 2021 was a record wildfire year in many parts of the United
States, and the large scale air pollutant transport associated with these fires may lead to new insights.

Attempting to address these points

From Request for Proposals

Questions of interest include, but are not limited to:

o What are concentrations of PM and ozone, and their precursors, transported into Texas, from

domestic wildfires and wildland-urban fires?

o Is the atmospheric chemistry of fire plume interaction with urban air accurately captured in

photochemical models?
o What role do domestic and international smoke emissions have in exceptional events?

Changing emission patterns in Texas: Population growth and changes in personal and industrial activity
since 2010 have altered emission patterns in Texas. These drivers of emission changes may be altering
the chemical sensitivity of ozone formation in Texas. Assessing the emission impacts of population
growth in areas of with limited current monitoring (e.g., the Interstate-35 corridor), is an emerging
question of interest. Also of interest are changes in the emission impacts of industrial sources that have
experienced significant change. New industrial source categories have been added (e.g., LNG export
facilities); some existing sources (e.g., electricity generation, certain types of chemical manufacturing)
have changed feedstocks or fuels, potentially changing the chemical sensitivity of ozone or VOC source
apportionment. In other sectors, such as oil and gas production, the level of activity is changing. Finally,
responses to the COVID-19 pandemic may have permanently changed the patterns of emissions from
some sources, and the chemical sensitivity of ozone formation. Analyses that quantify these changes
and their impact on the chemical sensitivity of ozone formation are of interest.
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Aerodyne TILDAS for EtO detection

Tunable Infrared Laser Direct Absorption Spectrometer

 No pre-treatment or pre-concentratior

e |In-situ measurements
* No storage concerns

e Selective and sensitive
e <50 ppt (1s 1sigma);
e Average down to << 10 ppt with
aggressive backgrounding
 Mobile, rapid 1Hz measurements
possible
e Point source detection

TILDAS-FD-EtO with 413 m Cell
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