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Introduction

v' AFOs and Fertilizer applications contribute large
amount of NH; to atmosphere.

v NH, is a precursor to PM, ¢

v Need to quantify NH, emissions from low level
area source (LLAS).

v NH, emissions may be regulated in future.
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Study Objective

v' Estimate real-time NH; emissions from LLAS
using a flux chamber protocol.
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Sampled Dalry & LLAS
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Flux Chamber & Analyzer Setup
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Freestall Sampling
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Open Lot Sampling
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Mobil-Lab Views
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NH; Concentrations & ER for 2003 Winter

| | LLAS | Ambient
Concentration | Concentration ER (kg/day)

LLAS o) | (g

Temp | Temp
(9 | (O

Compost 1741235 12120 95+129° 301 85
FreeStall 3644233 25354 93460 64 63

Dry Open 6.548.8 4527 . 44460  -10  -10
Lot 3
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Ui 141454 0821 40 05402 10 -10
Open Lot

Seg(j{jied 93479 6478 28424 110 003:002 36 37

Lagoon 1 2010.5 1393 14000 0.710.2
Lagoon 2 6 04£0.3 219 16000 0210.1
Statistics | 29 88300° 2472254
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b959%% confidenceinterval (Cl) E.Flux; NH3 Emission Flux

¢ Average ER: NH; Emission Rate




NH; Concentrations & ER for

2003 Summer

LLAS

Concentration
(Ppm)

E Flux
(ug/m’Ys)

(m’)

ER
(kg/day)

LLAS
Temp. °C

Ambient
Temp.°C
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Compost

Freestall
Non-feed
Feed
Bedding
Water Area

Open Lot

Crowding
Area

Separ ated
Solids

Lagoon 1

L agoon 2

1.9+1.6°

57.550.5
740724
24 £22.2
21.7+84.4
4.8 3.9

9.6 8.2

3.7%7.2

32.8+7.1
28.1+2.9

0.81+0.7°

20.53 £23
31.75 +31
1.05+9.5
9.30 £36.2
2.05+1.7

4.06 £3.4

15029

14.09 +3.0
12.07 +1.3

16600
9790
2700
3090
3800
200
38000

925

109

19200
17000

1.17 +0.97°

47954
8.48 +8.3
0.34+3.1
0.16 +0.63
6.72 £5.5

0.32+0.3

0.01+0.03

23.4 5
17.72+1.9

43.17 £7.1°

25.79+3.16
33.91+56.1
27.02+2.78
23.79 £2.07
30.63 £3.5

2154 +1.0

34.01 £5.2

29048 +1.2
28.42 +0.7

33.34+1.6°

33.38 £1.33
34.60 +0.2
33.34£3.14
34.53+2.76
33.27 £1.43

25.62 £1.0

29.61 +2.3
26.67 +1.9

101624 63.1°+31.1

Statistic .
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Seasonal NH, ER Variations of LLAS

Seasonal Variations of LLAS
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Key Results

v The estimated emission rates for the facility:
24.7+£25.4 kg.day?! (winter).
63.1 £31.1 kg.day! (summer).

v The uncertainty of sampling system was 9.4%

v" In the winter, compost and free-stall contributed
7'7% to overall NH; emission.

v In the summer, two lagoons contributed 65% to
overall NH; emission at the dairy.

Center for Agricultural Air Quality Engineering and Science
Texas A&M University
College Station, Texas




Conclusions

v' NH, emissions may vary due to:
1- Seasonal variations in the temperatures,
2- Dairy waste loading rates,
3- Biological activity of LLAS.

v Long-term studies needed to examine the impact
of management practices on reducing NH,
emissions from AFOs.
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