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Characterization of “Agricultural Aerosol”

Aerosol Source: 45,000 head open-air CAFO in Texas
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Methods
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Results

Log-Normal Aerosol Concentration in July 2008

Particle Size Distribution
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Results
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Results

Volume Conc.,

— 400 =
qb

— 200

Pl . w1 2 LRESE 0 min mEnmssih sani mmumiBALLZIS L

&
- = 15 DW MAX:
8 ‘g 2.5e+13
= .‘DE 10 -
ISR
= 5
8 ' V;Iéjl?n(;Conc.,
5 _ UW MAX:
= T\ | 7.5e+11
(&
(o)
—

Particle Diameter, um

n
|

-0

20 -
15
10
0

Fiak! T-’12 I"F1 3 T-’M .?'-‘1 g .?'-‘1 G .?'-f1 Fi I"F1 8 .?'-f1 9 F"FEU T-“21 ?#22 I"F23 I"F24 T-’25

18:00 18:00

2008 ) 2008
Date & Time, CDT




Results

~5% of PM, is transported for 3.5 km
PM,;: R2=0.83, PM,. R2=0.84, PM,;: R2=0.9, PM,;: R2=0.9
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Conclusions

o Concentration & Size Distributions

« Coarse particles > Fine particles (to volume
concentration)

« Daily evening peak (~21:00)

» Variation with atmospheric conditions & locations
 Open-Air Feedyard

» Time-specific source of agricultural aerosols

 Aerosol emission max. under dry condition
(soil moisture <20%)

* Environmental/Atmospheric Implications
Is the water application via sprinkler
system good mitigation strategy to
reduce feedyard emissions?




Sprinkler System ?

1.E+15 ¢ ) -
e Agricultural Aerosol
1.E+14 —g
% 1.E+13 - Time-specific emission
; 1.E+12 ! - Highest under dry condition
2 AR LY (Soil Moisture <20%)
1.E+11 <
- Downwind NHx Mixing Ratio .
5 4000  puing N Miking Rt Ammonia (>92% Gas Phase)
e } ]l } - Consistent emission with variations
2 2000 ﬁ Hﬁﬂ 1 - m - Highest under wet condition
N b aglif g g g
L 000 4 f I I (Soil Moisture >20%)
1 1 ;
0 F 4=+ === T
D 0 s s o e 0, R, 0 0y, 0
~0.%0.70.%60.% "0 %0 %0 %0 "0-~0.%0.% 0.0 %0

Date & Time, CDT



Future Directions

* Aerosol Dispersion Model
— Soil-ambient temperature gradient
— Turbulence/upward shear
— Boundary height
— Upward diffusion/downward deposition

 Detailed Chemical Analysis
— Raman Specro-Microscopy

* Horizontal & Vertical Distribution of NH,
— Detalls Available in Poster Session
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