High Time Resolution PM Multi-Metals Measurement

Field sampling, laboratory analysis
e Serial collection of filter samples

e Davis Rotating-drum Unit for
Monitoring (DRUM)

e Semicontinuous Elements in
Aerosol Sampler (SEAS)
Online, semi-continuous measurements

e Single particle mass spectrometry
(e.g. TSI ATOFMS)

e Aerosol mass spectrometer
(Aerodyne AMS)... no refractory elements

SEAS Version IV

e Cooper Environmental Services field
x-ray fluorescence (XRF) analyzer



Cooper Environmental Services (CES) Xact

Xact series
e |:stack sampling
e |I: fenceline monitoring
e [Il: ambient monitoring

particle collection on a reel-to-reel
filter tape

analysis by x-ray fluorescence (XRF)
continuous data series at user-defined
time intervals

model 625 most common for ambient
monitoring

this version (Xact 620) optimized for
As, Hg, and Pb at low concentrations




Cooper Environmental Services (CES) Xact
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Optimizing the Xact Sampling Time Interval
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e depends on study
objectives

e trade-offs between time
resolution and frequency
above method detection
limit (MDL)
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2x sampling time = 2x deposit mass
2x analysis time = 1.4x counting sensitivity

arsenic MDL, ng/m

0.01 - i

e e.g. PM,,Asin St. Louis
e 1-hour:56% > MDL
e 2-hour: 86% > MDL
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24-hour average Xact vs. 24-hour integrated filter

-- selenium --

daily average Se by Xact, ng/m3
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PM,, year 2013 data
Blair Street station
City of St. Louis, Missouri

PM,, filter data from
National Air Toxics Trends
Station (NATTS) network



24-hour average Xact vs. 24-hour integrated filter
-- manganese --

mean Xact with raw concentrations PM,, year 2013 data
16 Blair Street station
City of St. Louis, Missouri
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City of St. Louis: Blair Street Station
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hourly concentration, Dg/m3
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PM,, Selenium - 2013

hour of day profile
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Temporal patterns consistent with regional transport
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scaled daily average concentration
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Similar conclusion inferred from a four-site filter-based network (Yadav and
Turner, 2014)
Selenium typically a marker for coal combustion




PM;, Manganese - 2013

hour of day profile

80

o)
o
(@]

© @)
(@]
T © (OlNe)

i

hourly concentration, [ig/m®
N
o

HITT— o
¢l o
o
o
o
o
< I I
oH T 1

||||||||||||||||||||||||

01 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23
hour of day, CST

e Temporal patterns consistent with local source(s)

scaled daily average concentration
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e Similar conclusion inferred from a four-site filter-based network (Yadav and
Turner, 2014) but could not identify sources




expected concentration, ng/m3

Variation of Hourly PM,, Mn with Wind Direction
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solid red line: expected concentration
dashed red lines: 95% Cl from bootstrapping
dashed black lines: 95% Cl from variances
removed data for 8/24/2013
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expected concentration, ng/m3

Variation of Hourly PM,, Mn with Wind Direction
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e chemical manufacturing (with coal-fired power plant)
* steelmaking
* steel products manufacturing
60 ~
40 ~ /
20 //’// ~
L
=
[ - — ~
-
L— \\_//
0
-20 T
0 45 90

135 180 225

wind direction, degrees North

270

315

11




expected concentration, ng/m3

Variation of Hourly PM,, Mn with Wind Direction

80

e metals recycling (including automobile shredding)
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