2013 EPA
b\ AgSmoke Project

Robert Elleman, EPA Region 10 2013 vw-1rouEST Mecting



2013 EPA AgSmoke Project

Measure smoke from agricultural field burning
to help Airpact-4 smoke tracer

Modest study with modest expectations
— Need to target effort to highest payoft for model

Partner with Nez Perce Reservation,
Washington-Ecology, Idaho DEQ, and WSU
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Build on Studies from mid-2000s

Table 2
ClearSky hybrid source plume rise parameters

Parameter value

uoyant area source { smoldering fraction )

ffective height of emissions (m) 0.5
ource temperature (K) 324
ffective exit velocity (m s 1.4
nitial vertical spread (m) 100
uoyant line source (flaming fraction)

ine height (m) 0.5
ource temperature (K) 361

ine width (along wind) (m) 5
ffective exit velocity (ms
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emission 1actor 1or wheat stubble, 10r a heading fire,
was taken as 3.6gPM-skg ' fuel (7.21bton"") or
0.36% of the residue load: and the emission factor
for KBG was taken to be 30gPM,skg ' fuel
(661bton~") or 3.3% (Air Sciences Inc., 2003 and
Johnston and Golob, 2004). The ratio between the

flaming and smoldering emissions was assumed to
be 80:20. An estimated residue load of 6919 kg ha '
(2.8 tonsacre ') was used for calculating the emis-
sions.

I'o evaluate the hybrid source approach used 1n
ClearSky, a modest field campaign was completed
during the summer/fall burn season in 2004. The
focus of the campaign was to collect plume rise
measurements from agricultural field burns and
then compare those plume rise measurements to the
plume rise predicted in ClearSky.

Plume heights were measured during nine field
burns over four days of the 2004 agricultural burn
season. The dates for the plume height measurement
campaign included July 30, August 20, September 8§,
and September 29, 2004. Four wheat stubble field
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Based upon the Air Sciences results, plume rise
parameters were selected for the flame front (buoy-
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ant line source) and smoldering (buoyant area
source) portions of the burn as given in Table 2.

The initial lme width and ﬂame height were assumed

Based on information provided by the burn
coordinators, the rate of field burn was set to 100
acres per hour and applied uniformly to all regions.
e crop residue burn ashington 1s primarily
wheat stubble and the crop residue burned in
northern Idaho is primarily KBG. The PM,s;
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Welcome to BlueSky Playground!
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Study Overview

e Measure smoke emissions with instrumented
balloon and with ground samplers

* Seven measurement days during 2013 fall burning
season in 1-2 major locations -

* Ability to sample multiple nearby burns in a day

 Try to capture variability in fuel loading,
meteorology, crop type, and fuel moisture

-

e Results to be used in Airpact-4 smoke tracer




Ag Burn Outlook
Forecast Criteria

MMS5 4-km

output
11:00 AM - 4:00 PM

Average Surface
Wind Speed

Average Transport
Wind Speed

Maximum Mixing
Height

Minimum Ventilation
Index

Red

no burn

Yellow
marginal

Green
burn OK

1000 - 1400

3300 - 4600
2350 - 4700




