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General information
The Chemical Analysis Branch is located at Thornleigh in the northern suburbs of Sydney. It is a specialised 
occupational health analytical service focusing on the presence of hazardous substances in the workplace and is 
National Association of Testing Authorities, Australia (NATA) accredited to ISO/IEC 17025. The branch is part of 
TestSafe Australia which is owned by WorkCover NSW.

Tests are performed on biological (blood or urine) and workplace (air, dust, vapour, solid or liquid) samples as part 
of worker and workplace assessments. The main areas of analysis cover exposure to pesticides, metals, elements, 
solvents, organic vapours, dusts, and various inorganic and organic substances including carcinogenic substances.

The laboratory utilises state of the art modern instrumental techniques which include gas chromatography, mass 
spectrometry, liquid chromatography, x-ray diffractometry/fluorescence spectrometry, atomic absorption, inductively 
coupled plasma mass spectrometry, infrared spectrophotometry and microscopy.

Laboratory staff are specialists in the above areas and have NATA signatory status.

The laboratory’s NATA accreditation number is 3726. For more information about the scope of accreditation, visit 
nata.com.au

For technical enquiries or administrative assistance, call 61 2 9473 4000 or email lab@workcover.nsw.gov.au

Workplace monitoring
Table 1 lists the routine occupational hygiene tests that are available for workplace assessments. The types of 
samples or sampling devices are specified along with recommended sampling conditions or requirements. It is 
also recommended that field blanks(s) or control(s) be submitted with samples when requesting tests from the 
laboratory. Information is also supplied about the analytical methods used. Wherever possible, in-house methods are 
based on those of NIOSH, OHSA, HSE and Australian Standards. Results are reported in terms of an amount found 
in the sample or sampling device.

The laboratory also performs many non-routine tests which are not listed in table 1. For many of these requests, the 
acquisition of analytical reference standards is all that is required for the laboratory to be able to validate modified or 
new test procedures. Where methods do not exist, the laboratory can often develop a new procedure to allow the 
test to be performed however this approach may take several weeks or months.

For assistance contacting consulting occupational hygienists who are members of the Australian Institute of 
Occupational Hygienists, call 61 2 9473 4000 or visit aioh.org.au

Between collection and transport
Between collection and transport to the laboratory, samples for organic requests should always be kept cool to 
maintain sample integrity. An ice-brick is recommended to accompany the specimens during transportation. Samples 
should be transported as soon as possible after collection. If this is not possible, store samples in the fridge until 
transport can be arranged.

http://www.nata.com.au
http://www.aioh.org.au
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Biological monitoring
Table 2 lists the blood and urine tests available from the laboratory.

Collection of urine specimens
Prior to collection, workers are encouraged to change out of their work clothes and thoroughly wash their hands to 
avoid possible contamination when collecting the urine specimen. Showering prior to collection is even better.

Urine specimens (except 24-hour urines) should be midstream. The collection of urine specimens may appear to be 
an easy alternative to collecting blood specimens. However, it is often difficult to obtain a urine specimen that is not 
contaminated or a specimen that is not too diluted or too concentrated. Also care must be taken to ensure that the 
worker does not have significant renal impairment. In the past, 24 hour specimens were routinely collected for many 
analyses in order to average out the fluctuations in urine concentration that often occur. Because of the difficulty 
in achieving worker compliance with this form of urine collection, an attempt has been made to use spot urine 
specimens for routine urine analyses. Correction of the urinary analyte to either a standard specific gravity, a standard 
urinary volume rate or to the creatinine content have now been advocated in an attempt to compensate for fluctuations 
in urinary concentration. Currently the laboratory policy is to report urinary analyses in terms of the creatinine 
concentration of the urine. This form of correction is not effective for all substances eliminated from the body in the 
urine – eg toluene, styrene or fluoride. At present the policy is to align the laboratory’s creatinine correction procedures 
with the American Conference of Governmental Industrial Hygienists (ACGIH). This organisation is currently reviewing 
their creatinine correction policy and the laboratory will await further developments before making any changes to the 
current procedure.

It is recommended that if a collected urine specimen is obviously either too diluted or too concentrated, arrangements 
should be made for recollection rather than submit it for analysis. The ACGIH recommends rejection of urine 
specimens with creatinine concentrations greater than or equal to 3g/L or less than or equal to 0.3g/L. To convert a 
creatinine corrected result to an uncorrected result, multiply the corrected result by the creatinine result – eg a 50µg 
analyte/g creatinine result for a urine specimen with 2g creatinine/L of urine converts to 100µg analyte/L of urine.

The biological half-life of a substance should also be taken into consideration when arranging the timing of collection 
of specimens and when interpreting results, particularly when the substance is eliminated rapidly.

‘End of shift’
‘End of shift’ collections should be the first lot of urine voided after the work shift. Collection should take place in the 
last two hours of exposure or immediately after the shift has ended.

‘End of shift at end of workweek’ or ‘End of workweek’
‘End of shift at end of workweek’ or ‘End of workweek’ sampling times imply a continuous exposure of the worker to 
the chemical substance throughout the entire working week. If the worker is exposed on only one occasion during a 
working week, the sampling time then should be at the end of shift/exposure.

Between collection and transport
Between collection and transport to the laboratory, specimens should always be kept cool to maintain specimen 
integrity. An ice-brick is recommended to accompany the specimens during transportation. Specimens should be 
transported as soon as possible after collection.

Baseline or background analyses
These are analyses performed to determine a person’s exposure level of a chemical in their blood or urine. The 
subsequent results are compared against this result to determine the net increase in absorption of the chemical due 
to occupational exposure.
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Biological half-life
Biological half-life (T(½)) refers to the length of time it takes the body to rid itself of half the amount of a chemical it 
has absorbed – eg absorbing 40 µmol of a chemical having a T(½) of three days:

•• after three days 20 µmol will remain in the body

•• after six days 10 µmol will remain in the body

•• after nine days 5 µmol will remain in the body.

For best interpretation of analytical results performed on a routine specimen, the collection time for that specimen 
should be within one half-life from the end of the chemical exposure. Biological half-lives are reflected in the given 
sampling times.

Biological Occupational Exposure Limit (BOELS)
BOELs are reference values intended as guidelines for evaluating potential health hazards. Table 2 lists the blood and 
urine tests available from the laboratory and a compilation of BOELs. These limits have been adopted by WorkCover. 
The source of the BOEL adopted is stated in table 2 (see ‘reference’ column). In most cases the laboratory is aligned 
with the American Conference of Governmental Industrial Hygienists (ACGIH) which has adopted biological exposure 
indices (BEIs).

Confidentiality
The branch ensures confidentiality between the laboratory and the customer. No information shall be passed onto 
any person within TestSafe Australia, WorkCover NSW or to corporate entities or other individuals.
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Volatile organics screen – 73 reported compounds and total VOC’s*
Aliphatic hydrocarbons 

(LOQ = 5µg)
Aromatic hydrocarbons 

(LOQ = 1µg)

1 2-Methylbutane 39 Benzene and TVOC

2 n-Pentane 40 Ethylbenzene

3 2-Methylpentane 41 Isopropylbenzene

4 3-Methylpentane 42 1,2,3-Trimethylbenzene

5 Cyclopentane 43 1,2,4-Trimethylbenzene

6 Methylcyclopentane 44 1,3,5-Trimethylbenzene

7 2,3-Dimethylpentane 45 Styrene

8 n-Hexane 46 Toluene

9 3-Methylhexane 47 p-Xylene and/or m-Xylene

10 Cyclohexane 48 o-Xylene

11 Methylcyclohexane Ketones (LOQ = 25µg)

12 2,2,4-Trimethylpentane 49 Acetone

13 n-Heptane 50 Acetoin

14 n-Octane 51 Diacetone alcohol

15 n-Nonane 52 Cyclohexanone

16 n-Decane 53 Isophorone

17 n-Undecane 54 Methyl ethyl ketone (MEK)

18 n-Dodecane 55 Methyl isobutyl ketone (MIBK)

19 n-Tridecane Alcohols (LOQ = 25µg)

20 n-Tetradecane 56 Ethyl alcohol

21 α-Pinene 57 n-Butyl alcohol

22 b-Pinene 58 Isobutyl alcohol

23 D-Limonene 59 Isopropyl alcohol

Chlorinated hydrocarbons 
(LOQ = 5µg)

60 2-Ethyl hexanol

61 Cyclohexanol

24 Dichloromethane Acetates (LOQ = 25µg)

25 1,1-Dichloroethane 62 Ethyl acetate

26 1,2-Dichloroethane 63 n-Propyl acetate

27 Chloroform 64 n-Butyl acetate

28 1,1,1-Trichloroethane 65 Isobutyl acetate

29 1,1,2-Trichloroethane Ethers (LOQ = 25µg)

30 Trichloroethylene 66 Ethyl ether

31 Carbon tetrachloride 67 tert-Butyl methyl ether (MTBE)

32 Perchloroethylene 68 Tetrahydrofuran (THF)

33 1,1,2,2-Tetrachloroethane Glycols (LOQ = 25µg)

34 Chlorobenzene 69 Propylene glycol monomethyl ether

35 1,2-Dichlorobenzene 70 Ethylene glycol diethyl ether

36 1,4-Dichlorobenzene 71 Propylene Glycol monomethyl ether acetate

Miscellaneous 
(LOQ #37 = 5µg and #38 = 25µg)

72 Cellosolve acetate

73 Diethylene glycol monoethyl ether acetate

37 Acetonitrile

38 n-Vinyl-2-pyrrolidinone

*For charcoal sorbent tube or passive sampler devices. LOQ: Limit of quantitation.
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Additional information about the organophosphate metabolites in urine screen

Abbreviation Name Limit of detection Creatinine adjusted detection 
limitsfor a urine with 1 g/L 
(0.010 mol/L) creatinine

DMP Dimethylphosphate 1.5 µmol/L (200 µg/L) 150 µmol/mol creatinine

DMTP Dimethylthiophosphate 0.2 µmol/L (25 µg/L) 20 µmol/mol creatinine

DMDTP Dimethyldithiophosphate 0.2 µmol/L (25 µg/L) 20 µmol/mol creatinine

DEP Diethylphosphate 0.7 µmol/L (100 µg/L) 70 µmol/mol creatinine

DETP Diethylthiophosphate 0.2 µmol/L (25 µg/L) 20 µmol/mol creatinine

DEDTP Diethyldithiophosphate 0.2 µmol/L (25 µg/L) 20 µmol/mol creatinine

Technique: Liquid chromatography with tandem mass spectrometry.

This test measures occupational exposure to organophosphate pesticides which when absorbed are excreted in the 
urine as either one or more of the following alkyl phosphate metabolites (breakdown products).

International studies of the urinary excretion of these metabolites in the general population have shown that on 
average, the levels found are below the detection limits of this method.

Metabolite(s)* Organophosphate pesticide

DEP, DETP Chlorfenviphos, chlorpyrifos, diazinon, parathion, pirimiphos-methyl, pyrazophos

DEP, DETP, DEDTP Azinphos-ethyl, ethion, phorate, terbufos

DMP Dichlorvos, mevinphos, monocrotophos, trichlorphon

DMP, DMTP Azamethiphos, chlorpyriphos-methyl, famphur, fenitrothion, fenthion, omethoate, 
parathion-methyl, temephos, tolclofos-methyl, vamidothion

DMP, DMTP, DMDTP Azinphos-methyl, dimethoate, malathion, methidathion, phosmet

*One or more of these metabolites would be expected.

Guidelines for interpreting results

•• Levels of dialkyl phosphates in urine below 100 µmol/mol creatinine would be considered to be a low 
occupational exposure and equivalent to a high non-occupational exposure. 

•• Levels of dialkyl phosphates in urine between 100 and 1000 µmol/mol creatinine would indicate that the 
person has had an occupational exposure to organophosphates and therefore work practices may need to be 
reviewed to reduce exposure levels.

•• Levels of dialkyl phosphates in urine above 1000 µmol/mol creatinine would indicate a high occupational 
exposure to organophosphates and may be associated with a drop in the blood cholinesterase level.

•• For workers with chronic exposure to organophosphates the dialkyl phosphate level in urine may also be 
associated with a drop in the blood cholinesterase level.
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Abbreviations used in table 1 and table 2

Instrumental techniques

CVAAS Cold vapour atomic absorption spectrophotometry

ECHD Electrochemical detection

FTIR Fourier transform infrared spectroscopy

GC Gas chromatography with flame ionisation or electron capture detection 

GCMS Gas chromatography with mass spectrometry detection with/without headspace sampling

LC High performance liquid chromatography with fluorescence, ultra-violet wavelength, 
electrochemical or conductivity detection

LCMS Liquid chromatography - (mass spectrometry) 

IC Ion chromatography

ICPMS Inductively coupled plasma mass spectrometry 

ISE Ion selective electrode

LCICPMS Liquid chromatography - inductively coupled plasma mass spectrometry

PLM Polarising light microscopy with dispersion staining 

SPEC Spectrophotometry with visible wavelength detection

XRD X-ray diffractometry

XRF X-ray fluorescence spectrometry

Other abbreviations used

ACGIH American Conference of Governmental Industrial Hygienists

AIOH Australian Institute of Occupational Hygienists

AS Australian Standard

BOEL Biological Occupational Exposure Limit

DFG Deutsche Forschungsgemeinschaft (Germany)

HSE Health and Safety Executive (United Kingdom)

LOD Limit of detection

LOQ Limit of quantitation

LAUWERYS ‘Industrial Chemical Exposure Guidelines for Biological Monitoring’ Lauwerys and Hoet, 2001

NHMRC National Health and Medical Research Council (Australia)

NIOSH National Institute of Occupational Safety and Health (USA)

OSHA Occupational Safety and Health Administration (USA)

WCA WorkCover Authority of NSW
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Laboratory accreditation
The Chemical Analysis Branch is accredited with the National Association of Testing Authorities, Australia (NATA), 
for compliance to the international standard ISO/IEC 17025. Under a Memorandum of Understanding, the 
Commonwealth Government recognises NATA as the sole national accreditation body for establishing competent 
laboratory practice. The cornerstone of NATA accreditation is peer/expert assessment whereby the laboratory 
is assessed for technical competence. This ensures that the laboratory is always up to date with new technical 
developments and trends. By complying with the requirements of ISO/IEC 17025, the laboratory also meets most of 
the requirements of the international standards ISO 9001 and ISO 9002. ISO/IEC 17025 provides further guidance for 
laboratories by covering several technical competence requirements that are not covered by ISO 9001 or ISO 9002.

The ISO/IEC 17025 standard covers areas including:

•• laboratory management 

•• quality control 

•• documentation control

•• review procedures for requests

•• tenders and contracts

•• purchasing services and supplies 

•• client service including customer complaints management

•• non-conforming work policy

•• internal audit systems 

•• corrective action procedures

•• management reviews 

•• technical requirements – eg personnel, accommodation and environmental conditions

•• test method selection and validation 

•• appropriate equipment

•• measurement traceability and measurement uncertainty.

Quality assurance
In order to ensure the highest degree of accuracy in the analytical results, the laboratory undertakes extensive intra-
laboratory and inter-laboratory quality assurance (QA) activities. Within the laboratory, staff analyse laboratory and 
field blanks and perform duplicate and repeat analysis of samples. Spiked QA samples are also included routinely in 
each run to ensure the accuracy of the analyses. For many years, the branch has participated in several national and 
international inter-laboratory comparison programs including:

•• Workplace Analysis Scheme for Proficiency (WASP) and Asbestos in Materials Scheme (AIMS) conducted by 
the Health and Safety Executive, United Kingdom

•• Quality Management in Occupational and Environmental Medicine QA Program conducted by the Institute for 
Occupational, Social and Environmental Medicine, University of Erlangen, Germany

•• Quality Control Technologies QA Program, Australia.

•• Royal College of Pathologists QA Program, Australia.

•• Organic Vapour Monitor Analysis Program conducted by 3M.
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Measurement uncertainty
The branch is currently issuing a large number of its reports with an estimation of the measurement uncertainty. 
The measurement uncertainty is an estimate attached to a measurement that characterises the range of values 
within which the true value is asserted to lie. Every measurement has an uncertainty associated with it, resulting 
from errors arising in the various stages of sampling and analysis and from a limited knowledge of factors affecting 
the result. For measurements to be of practical value it is necessary to have some knowledge of their reliability. 
A statement of uncertainty is a quantitative estimate that tries to address this issue. A wide variety of factors make 
any analytical measurement result liable to deviate from the true value. As far as reasonably possible, such errors are 
minimised by external control or explicitly corrected for. The exact deviation of a single measurement result from the 
(unknown) true value is, however, impossible to obtain, both because the different factors vary from experiment to 
experiment and because the effects of each factor on the result is never known exactly. The likely range of deviation 
is therefore estimated.
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Useful references and websites

ACGIH American Conference of Governmental Industrial Hygienists TLV’s and BEI’s, 
Threshold Limit Values for Chemical Substances and Physical Agents and Biological 
Exposure Indices acgih.org 

AGRO The Agrochemicals Handbook. 3rd Edition. Royal Society of Chemistry. 
1991. Editor H. Kidd. ISBN: 0-85186-416-3

AIHA American Industrial Hygiene Association aiha.org

AIOH Australian Institute of Occupational Hygienists aioh.org.au 

BOHS British Occupational Hygiene Society bohs.org

CCH Laboratory Safety Manual. By the Occupational Health and Safety Unit of the University 
of NSW. R Haski, G. Cardilini and W. Bartolo. CCH Australia Limited. First published in 
October 1992 but continually updated. ISBN: 1-86264-439-X

HSE Health and Safety Executive, United Kingdom hse.gov.uk 

HSL Health and Safety Laboratory, United Kingdom hsl.gov.uk 

LAUWERYS Industrial Chemical Exposure Guidelines for Biological Monitoring. 
Lauwerys and Hoet 2001. ISBN: 0-87371-650-7 3rd edition.

NATA National Association of Testing Authorities, Australia. For a listing of accredited 
laboratories throughout Australia and their terms of accreditation nata.com.au 

NIOSH NIOSH Manual of Analytical Methods, 4th Edition, 1994. US Dept. of Health 
and Human Resources. National Institute for Occupational Safety and Health, 
Cincinnati, Ohio cdc.gov 

OMH Occupational Medicine Handbook. Information for Medical Practitioners. 
11th Edition. 2003. Editor Dr K Wooller. ISSN: 1320-8624

OSHA OSHA Analytical Methods Manual, Occupational Safety and Health Administration. 
US. Dept. of Labor, Salt Lake City osha.slc.gov 

PESKEM Peskem. The Australian Directory of Registered Pesticides and Their Users. 
Continually updated by the centre for Pesticide Application and Safety, University of 
QLD, Gatton College. ISSN: 1038-5789

SA Standards Australia standards.com.au 

Safe Work Safe Work Australia. Exposure Standards for Atmospheric Contaminants in the 
Occupational Environment Guidance Note NOHSC: 3008, National Exposure 
Standards NOHSC: 1003 May 1995. ISBN: 0644-451475 swa.gov.au

For comprehensive information about safety testing including hazardous substances and occupational hygiene testing, 
visit testsafe.com.au

For information about work health and safety, visit workcover.nsw.gov.au or call 13 10 50.

http://www.acgih.org
http://www.aiha.org
http://www.aioh.org.au
http://www.bohs.org
http://www.hse.gov.uk
http://www.hsl.gov.uk
http://www.nata.com.au
http://www.cdc.gov
http://www.osha.slc.gov
http://www.standards.com.au
http://www.swa.gov.au
http://www.testsafe.com.au
http://www.workcover.nsw.gov.au
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