HEEMREEE © 5204 F25 2004
Korean J of Rural Med Vol 29, No, 2, 303~314, 2004

9¥ £8P 5909 1A% Gulel w34 3 AT

NEDIE 0173/\2) A7, 3] A0 Q)Y

T s

AUt FHEARIAGD, FEAETAY s EAWNEATLY, S B’

e

A Study on Exposure to Organic Dust and Ammonia
in Poultry Confinement Buildings

Cheol-Lim Shin”, Kyung-Suk Lee”, Kyung-Ran Kim?”, Tae-Sun Kang”*, Nam-Won Paik”
Graduate School of Occupational Safety and Heallth Management, Hansung University”,
Rural Resources Development Institute, National Institute of Agricultural Science & Technology™,
Graduate School of Public Health, Seoul National University"

= ABSTRACT =

Objectives: This study was carried out to assess exposure levels of organic dusts and
ammonia in poultry farms in Korea,

Methods: A total of six poultry farms were investigated. The farms were located in
Namwon, Chonlabuk-do and in Kae-San, Chungchongbuk-do. This study consisted of a
questionnaire and measuring organic dusts and ammonia. The questionnaire included the
characteristics of the farms, work patterns and the tasks of the poultry farms,

Results and Conclusions: The farmers raised the chickens 45 times a year and the
average number of years in the poultry farm were eight years ranging from 2 to 12 years,
They worked for seven days per week and the average hours spent caring the chickens
are 6.3 hours per day. The duration of staying in the confinement buildings was 3.3 hours
per day. The work time in summer was longest, The feed and the water supply systems
were automatic and the control of ventilation windows used “winch curtain” was
semiautomatic, They used mechanical ventilation system in winter and used dilution
ventilation system in the other seasons. The geometric mean concentration of total and
respirable dust sampled in the poultry confinement buildings was 4.0 mg/n’ and 09 mg/
m, respectively, The ratio of respirable to total dusts range from 9 to 49 percent. There
was no sample exceeding the criteria 10 mg/nd for total dust and 3 mg/m for respirable
dust in farms. The criteria have been recommended by Korean Ministry of Labor and
American Conference of Governmental Industrial Hygienist. The personal respirable dusts
measured during a circle work averaged geometric mean concentration 14 mg/mi. Two

personal samples were exceeded the threshold 3 mg/mi. There was a positive relation
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between an index and the personal samples of respirable dusts(R? = 098). The index is

calculated by multipling the total number of

chickens in the farm by the age of the

chickens and then dividing by the volume of the confinement building. The geometric

mean concentration of area and personal ammonia samples was 23.3 ppm and 222 ppm,

respectively, Some of the ammonia samples, both area and personal samples, exceeded the

short term exposure limit value 35 ppm.
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Table 1. Characterlstlc of the poultry farms

o) B8 97

oAl e R AHEd Ay &R
B (Solid Sorbent Tube, SKC, USA) &l 37
mm MCE(Cellulose Ester Membrane) o i3]

g 29 S ES At gold FEE A
7»3_’6}04*1 TR o, 7HAFFE SR A
(Hitachi U-3010 spectrometer, 665 nm)Z %2

ok o wol AfFE F7 AMEAMH7
(Gilian Model HFS 134, USA)E #3F 02
L/mino] %5y x4 A - ol % B48e
sto] A BIA . AFHE AEE YHEAS
o BAalch BAlo] ALRE B3 A
LOD(Limit of Detection) ¥ 2F 0.05 ppm/sample

%z, FAB] GHEEL U] Yakel T
520 Lol A] ztzl 33] vHE O R gEAlg
g mgo) #H AT

A2 S} AR AT S A
24 AAe) BolE T AAlel 2719
Fare wotal Fol mapd A @ Y A

Farm Volume of the Age of Condition of automation
confinement Number of  birds Fodder Water Remove Control of
building ( nf) birds (day) supply supply wastes  ventilation windows

A 10X 80X 35 38000 17 auto auto manual semi-auto

B 12X90%X23 40000 23 auto auto manual semi-auto

C 4xX40%23 20000 30 auto auto manual semi~auto

D 4x50%x23 20000 30 auto auto manual semi-auto

E 6X90X23 20000 33 auto auto manual semi-auto

F 10X91 X35 34000 18 auto auto manual semi~auto
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Table 2. General work patterns of poultry farmers

Work years of Work days Work hours Work hours in Most
Farm poultry farm per week per Day the buildings working
(year) (day) (hour) per Day (hour) season

A 10 7 8 6 Summer

B 5 7 5 4 Summer

C 12 7 4 15 -

D 2 7 8 2 Winter

E 10 7 8 3 Summer & Winter

F 7 7 5 3 Summer
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Table 3. Concentrations of dust and ammonia in the poultry confinement buildings

Area sample Personal sample
Fam Total Cl.l‘JSt Respirable dust Ammonia Respirable dust Ammonia
GM GSD" n GM GSD n GM GSD n ,
. ) ) (mg/m) (ppm)
(mg/m) (mg/m) (ppm)
A 3.1 1.2 4 06 16 3 145 14 4 13 136
B 52 15 6 09 14 3 421 11 5 19 139
C 6.8 1.3 6 14 17 3 36.7 12 6 78 29.1
D 48 1.5 G 04 32 3 310 14 6 55 342
E 42 2.3 5 18 29 2 291 15 6 24 399
F 16 1 7 6 08 1 221 13 6 {LOD* 16.2
Total 40 19 33 09 22 15 23.3 16 33 14(7.3) 222(16)
GM’ : Geometric mean
GSD"” : Geometric standard deviation
N™ : Number of samples
LOD* : 0.05 mg/sample,
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Figure 1. Distribution of total dust in poultry confinement buildings.
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Figure 2. Regression analysis of personal respirable dust concentration to the constant.
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