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Evaluation of the Possession of Measurement and Analytical Instruments among
Domestic Work Environment Monitoring Service Providers (I)

Jae-Kil Jang

Occupational Safety and Health Research Institutes, Korea Occupational Safety and Health Agency

ABSTRACT

Objectives: The aim of this study is to analyze the current status of the possession of measurement and analytical instruments among
work environment monitoring organizations that have been designated by the Ministry of Employment and Labor(MoEL) in Korea.
Methods: Data for measurement and analytical instruments were gathered by inspectors who had been assigned by the Korea
Occupational Safety and Health Agency(KOSHA) and MoEL during the evaluation program for designated work environment
monitoring service providers in 2012. Data for 11 monitoring instruments and nine analytical instruments were collected from 108
organizations. Basic data such as the type of service provides and the size of employment were also recorded by the inspector.
Results: The total number of personal air samplers including high and low flow rates operated in Korea was 5,418, with average
of 50.2. Average operation number of noise dosimeters was 35.0, while 3,780 dosimeters were used in 108 work environment
monitoring organizations. There were 10,488 monitoring instruments in total. All service providers possessed at least one AAS
and GC in their analytical laboratory. Total number of HPLC/MS was five, followed by ICP/MS of seven, with an average of 0.07.
Conclusions: Based on the data, domestic work environment monitoring service providers possessed relatively reasonable
measurement and analytical instruments. Nearly all instruments had been imported from advanced countries such as USA, UK and
Japan. Periodic gathering of data on these instruments may help maintain good workplace monitoring results and the health of
workers at the sites.

Key words : work environment monitoring, work environment monitoring organization, measurement instrument, analytical instrument
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Table 1. Categories of work environment monitoring service provider(Unit : counts)

COHSP'(%)  SUGH' (%) SUH' (%) WEMO'(%) sMmc' (%) Sum(%)
Total no of subjects 21(14.3) 25(17.0) 41(27.9) 54(36.7) 6(4.1) 147(100.0)
No of subjects collected data  15(13.9) 19(17.6) 27(25.0) 42(38.9) 5(4.6) 108(100.0)
Collected rate(%) 71.4 76.0 65.9 77.8 833 73.5

SUGH : Subsidiary of University General Hospitals
SUH : Subsidiaries of University or Hospital
WEMO : Work Environment Monitoring Organization
| SMC : Self- ~monitoring Corporation
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COHSP : Comprehensive Occupational Health Service Provider
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Table 2. The number of personal air samplers(PAS) operated in Korea(Unit : counts)

Types No USA(%) UK(%) Japan(%) Korea(%) Others(%) Sum(%)
Total 3,870(92.8) 299(7.2) 0(0.0) 0(0.0) 0(0.0) 4,169(100.0)
Maximum 126 40 0 0 0 126
High flow rate PAS
Minimum 0 0 0 0 0 3
Average 35.8 2.8 0.0 0.0 0.0 38.6
Total 1,249(100.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1,249(100.0)
Maximum 79 0 0 0 0 79
Low flow rate PAS
Minimum 0 0 0 0 0 0
Average 11.6 0.0 0.0 0.0 0.0 11.6
Total 160(97.6) 3(1.8) 0(0.0) 0(0.0) 1(0.6) 164(100.0)
Maximum 4 2 0 0 1 4
Calibrator for PAS
Minimum 0 0 0 0 0 0
Average 1.5 0.01 0.0 0.0 0.01 1.5
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Table 3. The number of noise meters including dosimeters operated in Korea(Unit : counts)

Types No USA(%) UK(%) Japan(%) Korea(%) Others(%) Sum(%)
Total 32(23.5) 19(14.0) 73(53.7) 0(0.0) 12(8.8) 136(100.0)
Maximum 5 5 6 0 1 6
Sound level meter
Minimum 0 0 0 0 0 0
Average 0.3 0.2 0.7 0.0 0.1 1.3
Total 2,126(56.2) 1,522(40.3) 0(0.0) 0(0.0) 132(3.5) 3,780(100.0)
Maximum 100 90 0 0 28 107
Dosimeter
Minimum 0 0 0 0 0 2
Average 19.7 14.1 0.0 0.0 1.2 35.0
Total 133(54.5) 96(39.3) 8(3.3) 0(0.0) 7(2.9) 244(100.0)
Maximum 7 14 3 0 1 16
Calibrator for noise
Minimum 0 0 0 0 0 0
Average 1.2 0.9 0.1 0.0 0.1 2.3
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Table 4. Total number of other monitoring instruments operated in Korea(Unit : counts)
Types No USA(%) UK (%) Japan(%) Korea(%) Others(%) Sum(%)
Total 101(75.9) 0(0.0) 11(8.3) 1(0.8) 20(15.0) 133(100.0)
Maximum 3 0 1 1 2 4
WBGT
Minimum 0 0 0 0 0 0
Average 0.9 0.0 0.1 0.01 0.2 1.2
Total 117(81.8) 1(0.7) 20(14.0) 2(1.4) 3(2.1) 143(100.0)
Maximum 3 1 3 1 1 3
Anemometer
Minimum 0 0 0 0 0 0
Average 1.1 0.01 0.14 0.01 0.02 1.3
Total 3(1.8) 0(0.0) 167(97.7) 0(0.0) 1(0.6) 171(100.0)
Maximum 2 0 8 0 1 8
Detector tube
Minimum 0 0 0 0 0 0
Average 0.02 0.0 1.5 0.0 0.08 1.6
Total 8(5.1) 0(0.0) 105(66.9) 2(1.3) 42(26.8) 157(100.0)
Maximum 2 0 4 1 3 4
Lux meter
Minimum 0 0 0 0 0 0
Average 0.1 0.0 1.0 0.01 0.4 1.5
Total 68(54.8) 1(0.8) 43(34.7) 4(3.2) 8(6.5) 124(100.0)
Maximum 2 1 2 1 1 3
Oxygen meter
Minimum 0 0 0 0 0 0
Average 0.6 0.01 0.4 0.03 0.07 1.1
Total 3(23.1) 1(7.7) 5(38.5) 0(0.0) 4(30.8) 13(100.0)
Maximum 1 1 1 0 1 1
Vibration meter
Minimum 0 0 0 0 0 0
Average 0.03 0.01 0.05 0.0 0.04 0.12
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Table 5. The number of work environment monitoring instruments operated in Korea(Unit : counts)

Types No USA(%) UK (%) Japan(%) Korea(%) Others(%) Sum(%)
Total 7,870(75.1) 1,942(18.5) 432(4.1) 9(0.1) 230(2.2) 10,483(100.0)
WBGT Maximum 290 104 14 2 32 304
Minimum 4 0 0 0 0 12
Average 72.9 18.0 4.0 0.08 2.1 97.1
Table 6. The number of laboratory analytical instruments operated in Korea (Unit : counts)
Types No USA(%) UK(%) Japan(%) Korea(%) Others(%) Sum(%)
Total 344(66.8) 3(0.6) 149(28.9) 11(2.1) 8(1.6) 515(100.0)
All instruments
Average 3.6 0.02 1.3 0.1 0.02 5.0
AAS Total 81(69.8) 0(0.0) 35(30.2) 0(0.0) 0(0.0) 116(100.0)
Average 0.75 0.0 0.32 0.01 0.02 1.1
Total 8(57.1) 0(0.0) 5(35.7) 0(0.0) 1(7.1) 14(100.0)
e Average 0.07 0.0 0.05 0.0 0.01 0.13
ICPIMS Total 7(100.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 7(100.0)
Average 0.06 0.0 0.01 0.0 0.0 0.07
Total 89(67.4) 0(0.0) 41(31.1) 2(1.5) 0(0.0) 132(100.0)
¢ Average 0.82 0.0 0.38 0.02 0.0 1.2
GOMS Total 20(90.9) 0(0.0) 2(9.1) 0(0.0) 0(0.0) 22(100.0)
Average 0.19 0.0 0.02 0.0 0.0 0.2
Total 64(81.0) 0(0.0) 15(19.0) 0(0.0) 0(0.0) 79(100.0)
HPLC Average 0.59 0.0 0.14 0.0 0.0 0.73
HPLC/MS Total 4(80.0) 0(0.0) 1(20.0) 0(0.0) 0(0.0) 5(100.0)
Average 0.04 0.0 0.01 0.0 0.0 0.05
I Total 28(70.0) 0(0.0) 5(12.5) 2(5.0) 5(12.5) 40(100.0)
Average 0.26 0.0 0.05 0.02 0.05 0.37
UV/Visible Total 43(43.0) 3(3.0) 45(45.0) 7(7.0) 2(2.0) 100(100.0)
spectrometer Average 0.4 0.03 0.42 0.06 0.02 0.93
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