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windan (819ad) wa. 2520 (lne)'® The
National Institute for Occupational Safety and
Health (NIOSH)12, American Conference of
Governmental Industrial Hygienists (ACGIH)14
Lae Occupational Safety and Health Adminis-
tration (OSHA)'® maUszifiuanadseganw
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ANULRENETA W (HQ) Taansihdn ADD 1S = 1.40x10
Table 1 Expose References of Health Risk Assessment Models.
Number Symbol Parameter Scenario Reference
1 C Contaminant concentration Measured ammonia This study
in air concentration (ug/ms)
2 ET Exposure time 5.3 (h/day) This study
3 EF Exposure frequency 288 (day/year) This study
4 ED Exposure duration 30 (year) USEPA'®
5 CF Conversion Factor 8,760 (h/year) USEPA'®
6 AT Averaging time 3.7 (year) This study
_ CA x ET x EF x ED x CF _ ADD
ADD Calculation = HQ Calculation = ——
AT ADI or Rfc
MINATIZVINA ANFNNUSTE I NIae T nd U
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Deviation) Ll,a:’lﬁaﬁﬁt%aaqmu (Inferential

Statistic) @® Linear Regression Wadazh
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AIANTIIN 2

Table 2 Descriptive Information of Respondents (n = 55).

Demographic Characteristics Frequency Percentage (%)
1. Gender
Male 32 58.2
Female 23 41.8
2. Status
Single 16 291
Married 37 67.3
Divorce/separate/widow 2 3.6
3. Education level
Never attended school 6 109
Primary school 11 20.0
Secondary school 11 20.0
High school graduate 13 23.6
Some college or above 14 255
4. Religious
Buddhism 52 945
Mohammedanism 3 55
5. The using of mask
Yes 4 7.3
No 51 92.7
. Age (years) Mean + SD (Min:Max) 35.3+10.8 (18:59)
. Weight (kg) Mean + SD (Min:Max) 63.1+£9.6 (41:82)

. Working Experience (years)

© O N O

. Working hours (hours/day)
10. Working frequency (days/week)

Mean + SD

(
(
Mean £ SD (Min:Max)
(
Mean + SD (Min:Max)

37138 (1:18)
53+24 (2:12)
62+ 18 (1:7)

Min:Max)
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Figure 1 Ammonia Concentration Exposed to Worker and Workplace From Each Station of

Rubber Holder Cooperative (a) Personal Sampling (b) Workplace Sampling.
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Figure 2 Scatter Plots of Used Ammonia Content and Measured Ammonia Concentration

in Workplace From Each Rubber Holder Cooperative Station.
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Table 3 Ammonia Concentrations Between This Study Compared to Previous Reports and
The Evaluation to Standard Level of Each Organization.
Ammonia Standard level (ppm)
Indoor environment concentrations (ppm) (Evaluated from maximum value) Source
Mean Min  Max Thai'  ACGIH® NIOSH®  OSHA*
1. Rubber holder 1.63 0.05 483 50 v 25 v 25 «+ 50 /  This study
cooperative buildings
2. Pig buildings 32 1.9 42 50 « 25 25 / 50 / Chang et al'
3. Pig buildings 19.6 1.9 259 50 v 25 X 25 x 50 Duchaine
et al.'®
4. Pig buildings 18.2 1.7 26.0 5 v 25 X 25 X 50 v Louhelainen
et al'"®
5. Pig buildings 15.4 0.1 649 50 v 25 X 25 X 50  Kim et al®
Remark:

v/ lower than the standard value ; X higher than the standard value

1

B.E. 2520
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Ministry of Interior Re: Working Safety in Respect to Environmental Condition (Chemical)

American Conference of Governmental Industrial Hygienists (ACGIH)
The National Institute for Occupational Safety and Health (NIOSH)
Occupational Safety and Health Administration (OSHA)

%’uﬁ'mﬁ’mmﬂuLﬁma&‘ﬂgdqmvhﬁ’u 292 x 10°
ng/m° dawaiﬁﬁmwmﬁmgaqmﬁuﬁu (Aade
Wiy 292 x 107) fapswil 4 Famnan HQ
N 1 uaaeh bidasasbuazlaiansnsouansy
anwidesiily asdossfiunsuslomumuusi
299 USEPA™ wsiannnsfinsmuin nguieting
VnNA 55 AU fiszuanudoeagluinosii

wansuld A Hanuvasasusawiineu

141



142

Journal of Public Health Vol.45 No.2 (May-Aug 2015)

Table 4 Average Daily Dose (ADD) and Hazard Quotient (HQ) of Ammonia Concentrations

by Inhalation of Worker in Rubber Holder Cooperative.

Average Daily Dose (ADD)

Station n (ug/m3)

Hazard Quotient (HQ)

Min Max

Mean

Min Max Mean
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Health Risk Assessment of Ammonia Exposure Among Workers of

Rubber Holder Cooperative in Southern Thailand

Abstract

Fresh natural latex purchasing workers
used high amount of liquid ammonia to
preserve latex quality which could be risk to
the health. This present study was therefore
aimed to assess the risk of ammonia exposure
to the health of worker in total 55 workers
from 15 workplaces of rubber holder coopera-
tive located at southern Thailand. Health risk
assessment among workers was approached
by occupational exposure assessment and
USEPA-risk assessment. The results showed
that most worker was male (58.2%) with an
average age of 353 years old (SD = 10.8).
Average year of working experiences, working
day per week and working hours per day
were 3.7 (SD = 3.8) years, 6.2 (SD = 1.8)
day/week and 5.3 (SD = 2.4) hours/day,
respectively. An average ammonia exposure to

workers by inhalation and average ammonia

J Public Health 2015; 45(2): 134-147

Tanawat Rakkamon™ Thitima Na-Songkh]a*

concentration exposed in the workplace was
in range 0.03-2.70 ppm and 0.05-4.98 ppm,
respectively which was lower than the standard
of the Notification of Ministry of Interior. The
result of health risk assessment of ammonia
exposure indicated that the worker were safe
to expose ammonia because the average
of Hazard Quotient (HQ) was less than 1
(2.83 x 10° - 549 x 10¥ However, the long
exposure of ammonia could risk to the health.
Thus, to protect the occupational disease, the
relevant agencies should provide the suitable
strategy for the worker’s health awareness
such as checking the pulmonary functions
or providing the suitable equipment to protect

ammonia.

Keywords: health risk assessment, exposure

assessment, ammonia, rubber

holder cooperative
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