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ABSTRACT

Atmospheric ammonia is a very important constituent of the environment because it is the dominant alkaline gaseous
species present in the atmosphere. Ammonia is known to affect ecosystems at relatively low concentration. In this study
flux profiles of ammonia emitted from the cattle housing were evaluated using a dynamic flux chamber (DFC). We have
developed the emission factor of NH; from the cattle housing. Analysis of ammonia flux variation was made with
respect to such variables as manure surface temperature, pH, and ammonium concentration. Ammonia flux has been
measured up to summer in 2007 at calf and cattle housing. In the fall, average ammonia flux from calf and cattle housing
was estimated as 1.406 (+0.947) and 1.534 (+0.956) mg m™ min™', respectively. In the winter, average ammonia flux
was estimated 1.060 (x0.569) from the calf housing and 1.216 (+0.655) mg m™ min™ from the cattle housing. The cor-
relation coefficient (R=0.732) between ammonia flux and manure surface ammonium concentration exhibited stronger
relationship than manure surface pH and temperature. In the fall, ammonia emission factor from calf and cattle housing
was estimated as 3.94 (+2.66) and 11.41 (+5.86) kg-NH; animal™ yr', respectively. In the winter, ammonia average
flux was estimated as 2.89 (+1.59) from the calf housing and 6.51 (+:3.67) kg-NH; animal™ yr™' from the cattle housing.
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Fig. 1. Schematic diagram of the dynamic flux chamber for
ammonia measuring.
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Table 1. Summary of temperature, pH, and NH," concentration data collected from chaff manure during the sampling period

NH," concentration®

Sampling time Classification pH* Temperature (°C) (mg/l)
mm/dd hour Average Ambient Manure DFC Average
10/19 14 calf 7.9(x0.0) 21.8 20.0 20.5 270.0(x33.9)
cattle 8.4(+0.1) 21.8 19.6 20.3 454.6(+26.4)
20 calf 7.6(x0.1) 9.0 11.8 10.2 203.5(+87.1)
cattle 7.8(0.1) 9.0 11.1 10.4 414.7(£51.4)
11/03 14 calf 7.5(x0.0) 13.7 10.7 12.6 686.4(+395.2)
cattle 7.5(x0.1) 13.6 11.0 12.6 960.8(x110.1)
20 calf 7.5(x0.1) 8.9 10.1 9.1 413.6(+310.7)
cattle 7.5(x0.1) 8.8 10.6 9.0 803.9(+247.5)
12.08 14 calf 7.6(x0.1) 102 9.0 8.6 234.2(+83.2)
cattle 7.5(£0.1) 10.1 8.6 7.8 290.6(+97.8)
20 calf 7.5(£0.2) 6.4 6.9 4.7 219.9(x57.2)
cattle 7.6(x0.1) 6.4 6.0 4.7 293.5(+71.0)
01/04 14 calf 6.9(=0.1) 6.1 79 7.7 687.8(+42.6)
cattle 7.2(x0.1) 6.0 7.1 9.4 1,166.0(£233.5)
20 calf 7.0(£0.1) 1.2 2.4 2.4 396.0(x74.1)
cattle 7.2(x0.1) 0.9 2.0 1.9 694.3(£102.4)
“For all pH measurements, N=12
®For all NH,* concentration measurements, N=8
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— 1400 B N4+ 35
7, —o— NH3 flux —_
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Fig. 4. Temporal variation of NH; and with NH," concentration data for bedding by sampling period.
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Table 2. Ammonia flux from bedding in cow housing during the study period

NH; flux(mg m™ min™)

Season (mll)na/ts d) Cell No. Calf Cattle
Day time  Night time Average Day time  Night time  Average
Fall 10/19 A 0.74 0.24 0.49 1.15 0.67 091
O B 1.14 0.81 0.98 0.80 0.57 0.69
C 0.79 042 0.60 1.28 0.83 1.05
D 1.06 041 0.74 0.80 0.34 0.57
Average 0.93 047 0.70 1.01 0.60 0.80
SD 0.20 0.24 0.22 0.25 0.20 0.23
11/03 A 1.50 1.10 1.30 1.82 1.53 1.67
(23)" B 2.80 1.78 229 229 2.09 2.19
C 3.10 1.27 2.18 338 2.63 3.01
D 2.10 2.36 2.67 2.52 2.06 2.29
Average 2.60 1.63 2.11 2.50 2.08 2.29
SD 0.74 0.57 0.65 0.65 045 0.55
Winter 12/08 A 0.82 048 0.65 0.87 0.35 0.61
(7" B 0.65 0.35 0.50 0.67 0.36 0.52
C 1.18 0.45 0.82 1.01 0.47 0.74
D 1.05 0.18 0.61 1.28 0.59 0.94
Average 0.92 0.36 0.64 0.96 0.44 0.48
SD 0.23 0.14 0.185 0.257 0.112 0.129
01/04 A 1.43 1.13 1.276 2241 1.181 1.711
(34)" B 1.94 132 1.631 2.245 2219 2.232
C 2.09 1.82 1.955 1.513 1.033 1.273
D 1.30 0.80 1.049 1.936 1.703 1.819
Average 1.69 1.27 1.478 1.984 1.534 1.759
SD 0.39 0.43 0.407 0.345 0.540 0.442
Average 1.48 0.93 123 1.61 1.16 1.39
SD 0.73 0.65 0.71 0.77 0.77 0.76

UThe passage of time for bedding
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Table 3. Comparison of NH; emission factors for animal feeding operations

NH; Emission factor

Source Animal type Study period Operation (ke-NH; animal™ yr")
2 3
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a
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