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Abstract

This field case study investigated ammonia (NHs) concentrations at a medium-scale commercial swine facility in Jeju,
Korea, under routine operating conditions. Air samples were conducted during the daytime and nighttime in summer and
winter at multiple locations, including breeding, growing, and finishing houses, a composting facility, outdoor locations,
and an exhaust outlet. Ammonia concentrations ranged from 0.07 to 24.29 ppm across all sampling locations and
periods. Concentrations were consistently low outdoor but substantially higher inside the pig houses. The mean indoor
NH: concentration increased from 3.44 ppm in summer to 13.92 ppm in winter, reaching 4.05 times the summer value (a
304.7% increase). The highest concentration (24.29 ppm) was observed in the sow house during the daytime in winter.
The elevated concentration in the sow house was attributed to the high ammonia emission factor associated with sows,
the fully slatted floor, prolonged manure retention due to the absence of a slurry recirculation system, and restricted
ventilation. Although the mean concentration at the growing—finishing house exhaust outlet (3.75 ppm) was
approximately 66% lower than the corresponding mean indoor concentration (11.16 ppm), outlet concentrations
exceeded the relevant emission standard at certain times. These findings indicate that ammonia concentrations in swine
facilities are strongly influenced by housing design and operating conditions, underscoring the need to manage internal
emission sources in addition to monitoring concentrations at the facility boundary.
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Fig. 1. Spatial layout of study area and locations of ammonia sampling sites
(Red pins indicate the sampling sites for odor measurement).
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Table 1. Meteorological conditions and sampling details
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Sampling site Date Time Temperature ("C) Humidity (%) Weather

8/31 13:30-15:30 31.7 56.0 Clear
Breeding e 20:00-22:00 27.4 71.0 Clear
house 12/2 13:30-15:30 23.3 61.0 Clear
20:00-22:00 23.4 86.0 Clear
8/31 13:30-15:30 33.8 60.0 Clear
Inside 20:00-22:00 26.2 79.0 Clear
122 13:30-15:30 24.2 46.0 Clear
Growing 20:00-22:00 246 94.0 Clear
house 8/31 13:30-15:30 34.3 60.0 Clear
20:00-22:00 27.3 77.0 Clear

Outside ) )
12/22 13:30-15:30 6.5 37.0 Clear
20:00-22:00 5.6 52.0 Clear
8/31 13:30-15:30 324 60.0 Clear
Finishing Inside 20:00-22:00 25.5 83.0 Clear
house 12/22 13:30-15:30 23.8 58.0 Clear
20:00-22:00 24.5 77.0 Clear
Growing Finishing Outlet 12/22 13:30-15:30 9.7 58.0 Clear
house 20:00-22:00 10.5 49.0 Clear
8/31 13:30-15:30 32.9 64.0 Clear
Inside 20:00-22:00 28.5 81.0 Clear
1222 13:30-15:30 14.1 49.0 Clear
Compost 20:00-22:00 13.4 79.0 Clear
facility 8/31 13:30-15:30 31.7 61.0 Clear
20:00-22:00 27.6 78.0 Clear

Outside ) )
1222 13:30-15:30 6.9 38.0 Clear
20:00-22:00 53 52.0 Clear
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Table 2. Ammonia (NHs) concentrations (ppm) by facility partition (inside/outside) across summer/winter and day/night

NH; (ppm)
Partition Summer Winter
Day Night Day Night

Breeding house Inside 6.86 6.32 24.29 14.59

Inside 1.68 1.62 8.37 10.22
Growing house

Outside 0.16 0.25 8.66 0.25
Finishing house Inside 1.51 2.63 14.91 11.14
Growing Finishing house Outlet - - 3.30 4.19

Inside 1.88 2.77 3.40 3.40
Compost facility

Outside 0.07 0.42 0.91 0.14

* Bach value represents a single field measurement at the corresponding location and sampling period (n=1). Therefore, standard
deviations were not calculated.
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Fig. 2. Diurnal variations of ammonia (NHs) concentrations in livestock housing and composting environments in
(a) summer and (b) winter.
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