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Detailed Accomplishments by Task

In November 2014, we continued to progress on the chemical analysis of filter samples collected
during DISCOVER-AQ. The organic tracer method was demonstrated on four filters collected at
Moody Tower and three filters collected at Manvel Croix (Figures 1 and 2). The purpose of this
small batch analysis was to provide preliminary ambient concentrations of organic tracers and
contaminants prior to batch analysis of the four DISCOVER-AQ site filters. The manuscript-in-
preparation for this method development is expected to be submitted in December 2014. A
second manuscript has been started to assess carbon characterization across the four Houston
sites during DISCOVER-AQ (organic, elemental and water-soluble carbon). Filters collected at
Conroe have been cut and packaged for shipment to DRI for inorganic ion analysis in December
2014 (costs included in UT-A 14-024). To improve carbon capture efficiency for radiocarbon
analysis of particulate matter collected during DISCOVER-AQ, method development on the
Sunset Labs carbon analyzer was accomplished during November. Finally, preparation of two
posters which parallel manuscripts-in-preparation (organic tracer method and carbon
characterization) was accomplished.



Preliminary Analysis
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Fig 1. Organic tracers detected in the environmental samples included (a) CUPS, HUPS

historic-use flame retardants (OPEs and PBDEs), (e) alkanes, and (f) hopanes and steranes. Orange bars indicate Wednesday
samples, yellow bars indicate Thursday samples, and green bars indicate Saturday samples. The Manvel Croix (MC; suburban area
south of Houston, TX) location is indicated by solid bars, while the Moody Tower (MT; downtown Houston, TX) location is

indicated by striped bars. * indicate that compounds were detected below MDLs and color indicates day of the week. 85 of the 123

target analytes in Table 1 were detected.
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Fig 2. Organic tracers detected in the environmental samples included (a) CUPS, HUPS, (b) PCBs, (c) PAHSs, (d) current and
historic-use flame retardants (OPEs and PBDEsS), (e) alkanes, and (f) hopanes and steranes. Light orange bars indicate Wednesday
Day samples, while dark orange indicate Wednesday night samples. Both day and night samples were taken from the Moody Tower
(MT; downtown Houston, TX) location, as indicated by striped bars. * indicate that compounds were detected below MDLs and
color indicates day or night. OPEs were 3 — 4 times higher during the day, with the exception of TBP and TEHP while hopanes
were approximately twice as high at night.



Abstract

An analytical method has been developed for the pressurized Iquid extracbon (PLE) of a wide range of semi-volatile:
organic compounds (SVOCs) from atmosphernic particulate matter. Approximately 123 SVOCs from eight different
narkers of 1) agricultural activity (30 cument and historic-use pesiicides),
2) industrial ﬂwky' (18 potychiorinated biphenyls, PCESL 3) consumer products and buiding materials (16
polybrominated diphenyl ethers, PEDES. 11 organoph estars. OPEs), and 4 ta combustion,
specifically, motor vehicle exnaust (22 polycyclic aromatic h rocarbons, PAHS 16 alkanes, 4 hopanes, and 4
steranes) Currently, there is no analytical method capable of the exiraction of ail six compound Classes in a single
automated c-urmuqua Sdldlng on the wrk of ann- etal tzwu: and Sheesley ef & (2004), & single aulomated

‘extraction using PLE ne chioride and acatone has been developed The exdraction efficiencies.
m\vgrnm (methylens d’iurme methanc, acetone) und solvent wmmmm (11105 n -mqn mmpmilums (100 and

200y an

known amounts of target analyte standards andler |NN!MV‘IMW surrogate mnaim mﬁ IMWH W‘
Suragata rscovery cortcied v scoaunt fa ansiyls Exlrax spiked

speumm lltizll; electron (onizalion and efectron capiure negaive s o opimized PLE method utized
mathylana chiorige:acatone 2-1} at 100 °C with thras (5 min) static cydes, flseh volume of B0%, and a 100 s N2 purge

Spie and recovery expeniments (n=7) provided average percant recoveries for current and historical-use pesticides,
PCBs. PBDESs, OPEs, PAHS, alkanes, and hopanes and steranes of 88.8 440, 86.9£26 838220 10116 %03 ¢
6/1%, 74 4 & 8.6%, 650 = 4%, respaciively. Method dstection limits ranged from 0.8 ta 65 ppb. with the exceplion of
the alkanes which ranged fiom 47 to 610 ppb. Tha developed method was applied to atmospheric particulate matter
samples from e grealer Housion, TX metropolian area, In which, 85 SVOCS were detected from eight compouna
‘asses, with ambient concentrations rported in pg

Introduction

* In 1996, with the iniroduction of pmsunm R L Secehe et

+ PLE effciency can be manipulated using ummn such as wvemt:)‘ temperature and static

eyele lengthinumber !
particulate matier (PM) concentrations of semi-volatile arganic compounds (SYOCs),

Including current and historic-use p-sudm (CUPs and HUPs), polychionnated biphenyls (PCBs),

polycyclic & ¢ hydrocarbons (PAHs). hopanes and polybrominated dipheny ethers (PBDEs), are

often determined by measuring the mass of contaminants on quartz fiber filters (QFF).

+ Due to the valuable, imeplaceable nature of air samples, it is imperiant to maximize the information
obtained per analysis while minimizing the amount of sample used, allowing greater opportunities for
future studies.

* Several maow\ exist for the extraction of CUPs, HUPs, PCBs, PAHs, alkanes, hopanes and

both Soxhlet and PLE fechniques.

steranes, and PBDEs from PM on QFF utilizing

« Sheesley et. al (2004) uses a Soxhiet exiraciion of dichloromethane (DCM) and methanol (MeOH)
for the extraction of PAHs, alkanes, hopanes, and steranes from QFF.¢

+ Pimbs et 4l (2008) iizes hexane (HEX) and aosione (ACE) i @ PLE to extract PGB, HUPs
end PAHs from uuanzﬁberm

Currently, there is no P! meﬂ'ndnmy capable of extracting of PBDEs, PCBs, PAHs, CUPs, HUPs,

OPEs, alkanes, and hopanes and sieranes from PM.

A total of 16 experiments were conducted to find
suitable methodology for the extraction of CUPs,
HUPs, PCBs, PBDEs, OPEs, PAHs, alkanes,
hopanes, and steranes from a single filter aliquot
(Table 1). The average surrogate recoveries
oach of these experiments are shown in Fig. 2.

min long, and 80% flush volume.

different from each ofher.

triplicate (n=3) method development experiments.

of DCM/MeCH with 120% flush volumes.

alleviate volatiity issues outlined below.
Blue markers

below.

(Expes
than 1 h and improving overall analyte recaveries.
« Statistically significant surrogate

“Method 'Development Experiments & Results

RS mmpmm SRCH & B elak Tons t iy et . Plrga (0023

* The final method is 2:1 DCM/ACE at 120 *C with 3 statics cycles, each §

+ Experiments 12 and 15 produced the only results that were statistically
significant from all the remaining experiments, but were not statistically

+ 100 °C was chosen to preserve the ifetime of consumables
Markers represent the overall average surrogate recovery with the error
bars representing standard deviation of all surrogate recoveries for

+ Black markers represent experiments 1-8, which were varying ratios

Red markers represent experiments 9 and 10, which were repeats of
experiments & and 7 with & reduction in flush volume to attempt to

tepresent experiments 11-15, where MeOH was
replaced with ACE 1o attempl 1o alleviate solubilty issues outlined

+ Due to valatiity and solubility issues with Trifluralin and HCB surrogates
(and their corresponding target analytes). MeOH was replaced with ACE
riments 11-15) reducing overall blowdown time from 4 h 1o less

recovery averages occur in both
experiments 12 and 15, and ultimately experiment 15 was chosen as

“roemice 1 B0%
2% 12 ZADCWACE 120 0%
12 13 VIDGWAGE 120  80%
80% 14 41DCWACE 100  BO%
ao% 15 Z1DCMIACE 100 80%
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Environmental Samples
The method was further validated using seven environmental samples, which represent the
matrix of interest (atmospheric particulate matter), collected from two different sites during
2013 (Fig. 4 and 5

+ Detects occurred in each compound class of interest, for a total of 86 of
+ Non-target analytes (aBp-20S-Ergostane, app-205-Sitosane,
Homahopane) were also quantified.

+ ATa(Hy21p(H)-2:

123 target analytes detected.
and  17a(H)-21B(H}-22R-

and 17a(H)-21B(H)-
indentified.
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igh-throughput_capabil developed a capable of
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rrected target analyts (darx blus) recovaras of an n=7 reproducibily study for () CUPs and HUPs, (5) PCBs,
and steranes hat study.

Fig. 3t
{€) PAHS. (9) fiame reterdants (PBDES and OPES), (o) alkanes,
The pink dashed line represents the averags Laret snalyta

mswpm\ymd- part of method validation, Two separate masses of SRM 184b were used to analyze for PCBs and CUPs,
HUPs (50 m;)‘ and FAH-, alkanes, and hopanes {10 mg). Amass of 75 mg of SRM 2585 were used to analyze for PBDES.
‘were compared to reported ceriified, reference and

Standard Reference Materials & Method Detection Limits

infarmational values give in the certificates of analysis from NIST and were

= For PAHs, average percent errors was 35%

15%,
+ Aane s hopar

alkanes, and 11.9 to 54,0 ppb for hoy

AGU Poster 2014: Submitted for AQRP approval.

MDLs were determined using USEPA methods® and ranged from 0,93 to 26.5 ppb for CUPs, HUPs, PCBs, PBDEs, OPES, PAHs, 0.036 to 0.88 ppm for
panes and steranes.
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Fig. 4: Day Samples: Praiminary dats from downiown Houston (W) and ~20 km south (MC) shwlng Getectabia fevals of
(o CUPMTUPa, o1 PCEn 3 PR, (4 o roamants (PEDLY OFE) ol ke o 1) o e sercme
tor WWeanesaiay Trursday, and Saturdsy. SWars () represent detects beiow Wi

i CEECAIJRIPIII NSO RN

///fij}( f,/"’/t‘,j,/z;/{f//{////

Day and Nignt Samples; Preliminary data rom downiown Houston (MT) showng delectadie levels of ()
CUP&MUPS‘ (B} PCBs, (c) PaHs, (d) fiame retardants (PBOEs and OPES), (e) alkanes, and (1} hopanes and sieranes,
Stars (

Conclusions

. Usln[.] PLE DCM and ACE are naplhlﬂ of extracting CUPs, HUPs, PCBs, PAHs, PBDEs, OPEs,
alkanes, hopanes and steranes
+ Final methodology: 2:1 DCM/ACE at 120 °C with 3 statics cycles, each § minutes long and B0%

fiush volume. yielding overall average recoveries ranging from 74.4— 101%,
Increasing temperature (100 “C to 120 “C) did not significantly improve recovenes for most analytes.
Reducing the flush volume from 120% to B0% reduced total concentration step time while providing
comparable recoveries
+ The method was validated using two reproducibility studies (intraday), SRMs and enviranmental
atmaspheric PM samples.
This method expands the number of Classes examined (including Emerwlu classes of concern
OPEs) in a single aliquot in order
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Data Collected

Preliminary data for 7 Houston PM samples from DISCOVER-AQ.

Identify Problems or Issues Encountered and Proposed Solutions or Adjustments

NA

Goals and Anticipated Issues for the Succeeding Reporting Period

First organic tracer method manuscript will be submitted in December 2014. Manuscript
preparation will continue on spatial and temporal characterization of bulk carbon.

Detailed Analysis of the Progress of the Task Order to Date

Shared WSOC data for Conroe.

Completed WSOC analysis for Conroe, Moody Tower, Manvel Croix and La Porte.
Purchased and prepared standards for organic tracer analysis

Began preliminary sample analysis for organic tracers and contaminants at Moody Tower
and Manvel Croix.

Validated method for organic tracers and contaminants using NIST SRMs 1649b and
2585.

Preparation of posters for AGU

Demonstrated organic tracer method using multiple days of Moody Tower and Manvel
Croix particulate matter samples

Method development to improve carbon capture efficiency on Sunset for radiocarbon
sample preparation

Near-final draft of organic tracer method paper completed

Prepared filters for shipment to DRI for inorganic ion analysis

Began manuscript preparation of carbon characterization across the four Houston sites
during DISCOVER-AQ

Submitted to AQRP by: Rebecca J. Sheesley
Principal Investigator: Rebecca J. Sheesley



