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Purpose & Background

The purpose of this project is to collect and analyze fine particulate matter (PM2.5) speciation
data at the continuous air monitoring station (CAMS) 44 at Laredo College, in Laredo TX, in
order to determine the composition of the particulate matter in the area. The University of Texas
at Austin (UT) collected approximately 120 total samples over the course of a year, collecting
every three days based on the U.S. Environmental Protection Agency’s (EPA) sampling
schedule. UT had the sample filters analyzed at the Desert Research Institute, a qualified
laboratory for species comparable to those of the U.S. EPA’s Chemical Speciation Network. The
laboratory analysis results were loaded into the TCEQ’s Texas Air Monitoring Information
System (TAMIS) database. UT also performed Positive Matrix Factorization (PMF) and other
data analysis methods on the components and meteorology. These data will be used along with
emissions and meteorological data in the Laredo area to better understand the source of the high
PM2: s levels in the area. UT will report on the source profiles found by PMF that account for a
majority of PMz s pollution concentrations in the Laredo area. This project will enable TCEQ to
better address the role played by local and international sources in Laredo’s air quality. This
work supports the ongoing efforts of State Implementation Plan (SIP) development.

Desert Research Institute (DRI) provided the first set of lab results to UT on December 5, 2024,
and the second set on February 23, 2025. This second data set represents the fourth quarter of
2024, with every 3™ day data from October through December. The data for the first quarter of
2025 was received on June 3, 2025, and UT received the data for the second quarter for 2025 on
September 17, 2025, and DRI provided the final set of data for July and August 2025 on
September 24, 2025.

Figure 1 shows a photographic map of the Laredo area, and Figure 2 shows a map from the

TCEQ Website of the area, both maps showing the three air monitoring stations in Laredo.
Figure 3 is a close-up aerial view of the CAMS 44 Laredo College station.
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Sampling Results

The last samples were taken during the first week of August (Aug. 2 and Aug. 5), but one of the
two samplers had a problem and the data was invalidated. The two Partisol samplers were
returned to Austin on August 6. Adding in the July data, 105 good samples have been received
for data analyses. Some 33 samples were taken for blanks and quality assurance, for a total of
138 samples from August 2024 through July 2025. In a full 365-day year, 121 or 122 good
ambient samples could be taken, and 105/ 121.5 = 86 percent data return.
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Figure 1: Map of Laredo, TX and three TCEQ mon

itoring stations
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Figure 2: Alternative map of the location of Laredo monitoring sites
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Figure 3: Close-up aerial view of CAMS 44 at Laredo College from Google Earth, 2025
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The best PMF solution with the 105 good samples appeared to be a 6-factor solution, with the
proportions shown in Error! Reference source not found.. The six factors, similar to earlier
reports on this project, are:

e Factor 1 — Motor vehicles (OC, EC, many trace elements)

e Factor 2 — Crustal material (aluminum, silicon, tin, manganese, iron)
e Factor 3 — Sea salt (sodium and chlorine)

e Factor 4 — Ammonium sulfate (ammonium, sulfate, sulfur)

e Factor 5 — Fires (levoglucosan, OC, EC, potassium)

e Factor 6 — Some industrial source (glycerol, OC, EC, sodium, sulfur)

The sea salt (3.6%) factor is relatively low contributor, while other four factors range from 9.3 to
37 percent of total mass.

Figure 4 shows the time series graph of total mass over the one year of sampling. The highest
concentrations were during the recent spring season. Figure 5 shows the monthly mean
concentrations from earlier mass sampling at Laredo College in 2000 — 2003, which also shows
the highest concentrations in April and May. Time series for the six factors and the “bootstrap
box plots” by species appear further below. The most interesting graph is the time series for the
unknown “Industrial Source” in Figure 17. It shows a remarkable increase in contribution during
the second quarter (springtime) of 2025. One possibility is that these higher springtime
concentrations are related to some campus activity.
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Figure 6: Factor Contributions to total mass
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Figure 7: Factor 1 time series
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Figure 8: Factor 1 bootstrap box plots by species
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Figure 9: Factor 2 time series
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Figure 10: Factor 2 bootstrap box plots by species
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Figure 11: Factor 3 time series
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Figure 12: Factor 3 bootstrap box plots by species
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Figure 17: Factor 6 time series
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Figure 18: Factor 6 bootstrap box plots by species

We selected key species from each factor and merged the concentration data with the wind speed
and direction data at the Laredo College CAMS station. The hourly wind data were averaged
over the course of each 24-hour day to create a composite daily wind speed and direction. We
then merged the 24-hour composite winds with the 24-hour concentrations and calculated the
mean concentration by 30-degree wind bin. The species selected were:

e Total mass (msgc)

e Organic carbon 2 (02tc)

e FElemental carbon 1 (eltc)
e Chlorine ion (clic)

e Sulfate ion (s4ic)

e Levoglucosan (lvic)

e Glycerol (glic)

The graphs for these are shown below. For total mass, organic carbon 2, elemental carbon 1,
chlorine ion, and levoglucosan, the peak composite wind direction is between 315 and 345
degrees (northeast), which does suggest contributions from the Mexican side of the border. The
peak direction for sulfate ion is between 165 and 195 degrees, suggesting possible long-distance
transport from power plant emissions in northern Mexico. For glycerol, the peak direction is
between 105 and 165 degrees, with a second peak between 315 and 345 degrees.

A table appears in the Appendix listing the species provided by DRI, the abbreviation for each
species, the EPA parameter code, and the units (all micro-grams per cubic meter). Some species
for not have EPA parameter codes, although EPA was contacted about this issue.
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Figure 19: Mean total mass by wind direction
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Figure 20: Mean organic carbon 2 by wind direction
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Figure 21: Mean elemental carbon 1 by wind direction
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Figure 23: Mean sulfate ion by wind direction
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Figure 24: Mean levoglucosan by wind direction
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Appendix

Parameter Code | Abbriev. | Name of analyte and units
88101 | MSGC Mass concentration (ug/m3)
88104 | ALXC Aluminum concentration (ug/m3)
88301 | N4IC Ammonium concentration (ug/m3)
88102 | SBXC Antimony concentration (ug/m3)
ABIC Arabitol concentration (ug/m3)
ARIC Arabinose concentration (ug/m3)
88103 | ASXC Arsenic concentration (ug/m3)
88107 | BAXC Barium concentration (ug/m3)
88109 | BRXC Bromine concentration (ug/m3)
88110 | CDXC Cadmium concentration (ug/m3)
88111 | CAXC Calcium concentration (ug/m3)
88117 | CEXC Cerium concentration (ug/m3)
88118 | CSXC Cesium concentration (ug/m3)
88203 | CLIC Chloride concentration (ug/ma3)
88115 | CLXC Chlorine concentration (ug/m3)
88112 | CRXC Chromium concentration (ug/m3)
88113 | COXC Cobalt concentration (ug/m3)
88114 | CUXC Copper concentration (ug/m3)
88383 | E1TC Elemental Carbon Fraction 1 concentration (ug/m3)
88384 | E2TC Elemental Carbon Fraction 2 concentration (ug/m3)
88385 | E3TC Elemental Carbon Fraction 3 concentration (ug/m3)
88121 | EUXC Europium concentration (ug/m3)
EYIC Erythritol concentration (ug/m3)
FUIC Fructose concentration (ug/m3)
GTIC Galactose concentration (ug/m3)
88392 | GAIC Galactosan concentration (ug/m3)
88124 | GAXC Gallium concentration (ug/m3)
GLIC Glycerol concentration (ug/m3)
GUIC Glucose concentration (ug/m3)
88143 | AUXC Gold concentration (ug/m3)
88127 | HFXC Hafnium concentration (pg/ma3)
88131 | INXC Indium concentration (ug/m3)
ISIC Inositol concentration (ug/m3)
88133 | IRXC Iridium concentration (ug/m3)
88126 | FEXC Iron concentration (ug/ma3)
88146 | LAXC Lanthanum concentration (ug/m3)
88128 | PBXC Lead concentration (ug/m3)

Rev 0

14




88390 | LVIC Levoglucosan concentration (ug/ma3)
88140 | MGXC Magnesium concentration (ug/m3) (qualitative only)
88132 | MNXC Manganese concentration (ug/m3)
MAIC Mannitol concentration (ug/m3)
88391 | MSIC Mannosan concentration (ug/m3)
88142 | HGXC Mercury concentration (ug/m3)
88134 | MOXC Molybdenum concentration (ug/m3)
88136 | NIXC Nickel concentration (ug/m3)
88147 | NBXC Niobium concentration (ug/m3)
88310 | N3IC Nitrate concentration (ug/m3)
88332 | O1TC Organic Carbon Fraction 1 concentration (ug/m3)
88333 | 02TC Organic Carbon Fraction 2 concentration (pg/m3)
88334 | O3TC Organic Carbon Fraction 3 concentration (ug/ma3)
88335 | 04TC Organic Carbon Fraction 4 concentration (ug/m3)
88151 | PDXC Palladium concentration (ug/m3)
88152 | PHXC Phosphorous concentration (ug/m3)
88303 | KPIC Soluble Potassium concentration (ug/ma3)
88180 | KPXC Potassium concentration (ug/m3)
88176 | RBXC Rubidium concentration (ug/m3)
88162 | SMXC Samarium concentration (ug/m3)
88163 | SCXC Scandium concentration (ug/m3)
88154 | SEXC Selenium concentration (ug/ms3)
88165 | SIXC Silicon concentration (ug/m3)
88166 | AGXC Silver concentration (ug/ma3)
88302 | NAIC Soluble Sodium concentration (ug/m3)
88184 | NAXC Sodium concentration (pg/m3) (qualitative only)
88168 | SRXC Strontium concentration (ug/m3)
88403 | S4IC Sulfate concentration (ug/m3)
88169 | SUXC Sulfur concentration (ug/ma3)
88170 | TAXC Tantalum concentration (ug/m3)
88172 | TBXC Terbium concentration (ug/m3)
88160 | SNXC Tin concentration (ug/ma3)
88161 | TIXC Titanium concentration (ug/m3)
88312 | TCTC Total Carbon concentration (ug/m3)
TLXC Thallium concentration (ug/m3)
THIC Trehalose concentration (ug/m3)
88186 | WOXC Tungsten concentration (ug/m3)
88179 | URXC Uranium concentration (ug/m3)
88164 | VAXC Vanadium concentration (ug/m3)
XYIC Xylitol concentration (ug/m3)
88183 | YTXC Yttrium concentration (ug/m3)
88167 | ZNXC Zinc concentration (ug/m3)
88185 | ZRXC Zirconium concentration (ug/m3)
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