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What We're After

An gpsen=path means of sstirmating PV
concenitrations unicusly assoclatec wWith
smissions from open-lot livestock
faclitiss (besf, dalry, sheep, goats)
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Why Transmissometry?

® Visipllity corresponcls to nurnen
sxperisnces In ways that jg/m?
navar wil

® [CEQ gave us =
transmissormster for fras
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Defining a Few Terms

® Scattering and Avsorption
® Atrnospneric Extinction

® =xtinction Efficisncy

® Deliqusscsncs
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Gas
Molecule

or
Aerosol
Particle
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— Rayleigh (Bext = 10/Mm) —— Bext = 200/Mm —— Bext = 100/Mm
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MONITORING DEVICES
AND LAYOUT

P TRANSMISSOMETER

| X _ \

PTEOM-PM ;g ®

PTEOM-TSP |




TEOM

WATER

TOWER
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MONTHLY 24-HR
EXTREMA

»TIME-RESOLVED / \
DATA (1-MIN AVG.)

PEVENING PEAKS IN
LPV AND TEOM
DATA ARE NICELY
CORRELATED

»LPV PICKS UP
VEHICLE TRAFFIC

PPM0/TSP RATIO
CAN BE INFERRED \ /
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\QSAMQA i the \S;ool%g/u‘

Looping behavior in diurnal LPV-
TEOM traces '

Plume development vs. LPV incline -
s a time-lag phenomenon
responsible for looping behavior?

Predictive value of extinction
efficiency model vs. data autocorre-
lation and statistical rigor
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Looping behavior tollows
clear, diurnal pattern

Deliquescence threshold
RE~75%

Efflorescence threshold
RE~60%

Deliqguescence dominated

by narrow fraction of
particle size, shape

Graph courtesy: Dr. Sarah Brooks, TAMU
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What the mass
transducer
measures

What the inertial
preseparator “sees”
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Ll

L inear model defies
the nature ot a well-
~ graded aerosol

Both hygroscopicity
and dry extinction
efficiency are strongly
AED-dependent
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Major Conclusions

o We are short of a truly predictive model for C=f(Bext),
but the current values for bulk extinction efficiency of
feedlot PM are within ranges reported by Malm (1999)
for “coarse mass;” success Is likely If...

e Hygroscopicity affects both LPV and TEOM
measurements, but in different ways

e “Bulk” extinction efficiency Is related to aerosol PSD,
RH and corral-surface conditions

e Would prefer to have a laser-based LPV to avoid
having to incline the open path
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Storage Bin
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