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4 LIST OF ABBREVIATIONS, ACRONYMS AND SYMBOLS 

 

& : And 

µg : Microgram  

% : Percentage 

ACGIH : American Conference of Governmental Industrial Hygienists 

Ag : Silver 

ALARA : As low as reasonably achievable 

As : Arsenic 

Asb : Asbestosis 

ASTDR : Agency for Toxic Substances and Disease Registry 

Be : Beryllium  

BEI : Biological Exposure Index 

CaCO3 : Calcium Carbonate 

carc A1 : Confirmed human carcinogens 

carc A2 : Suspected human carcinogens 

carc A3 
: Carcinogenic in experimental animals, but with insufficient 

evidence of their carcinogenicity in humans 

carc A4 : Not classifiable as a human carcinogen 

carc A5 : Not suspected to be a human carcinogen 

Cd : Cadmium 

CDC : Centres for Disease Control 

CN : Cyanide 

Co : Cobalt 

CO : Carbon Monoxide 

CO2 : Carbon Dioxide 

COAD : Chronic Obstructive Pulmonary Disease 

COHb : Carboxyhaemoglobin  

COP : Code of Practice 

COPD : Chronic Obstructive Pulmonary Disease 

CPD : Continuous Professional Development 

Cr : Chromium 

Cr II : Chromium Two or (II) 

Cr (III) : Chromium Three or (III) 



CoE 180607: Milestone 5 Report (Version 3) 15/06/2021 

xiv 

 

Cr (V) : Chromium Five or (V) 

Cr (VI) : Chromium Six or (VI) 

CTPV : Coal Tar Pitch Volatiles 

Cu : Copper 

CWP : Coal Workers' Pneumoconiosis 

DPM : Diesel Particulate Matter 

DSEN : Dermal Sensitizer 

e.g. : Example 

etc. : Et cetera 

excl. : Excluding 

F : Fluorine 

Fe : Iron 

FeCr : Ferrochrome 

FeO2 : Iron Dioxide 

Fulco 

: Full Calendar Operations i.e. 12-hour shifts on a 

4x4 roster – 4 days on (2 x dayshifts and 2 x 

nightshifts) and 4 days off, 

Hg : Mercury 

HIV : Human Immunodeficiency Virus 

i.e. : Id Est 

ICSC 

: International Labour Organisation International Chemical Safety 

Cards 

L : Litre 

LOD  Limit of Detection 

LRT : Lower Respiratory Tract 

m3 : Cubic meter 

MEK : Methyl Ethyl Ketone 

mg : Milligram 

MHSA : Mine Health and Safety Act 

MHSC : Mine Health and Safety Council 

MIBK : Methyl Isobutyl Ketone 

Mo : Molybdenum 

Mn : Manganese  

NCO : An Isocyanate Chemical Group 
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NH3 : Ammonia 

NGT : Nominal Group Technique 

Ni : Nickel 

NIHL : Noise-Induced Hearing Loss 

NIOH : National Institute for Occupational Health 

NIOSH :  National Institute for Occupational Safety and Health 

No. : Number 

NO2 : Nitrogen Dioxide 

OAD : Obstructive Airway Disease 

OEL(s) : Occupational Exposure Limit(s) 

OMP : Occupational Medical Practitioner 

Os : Osmium 

OSD : Occupational Skin Disease 

OSHA : Occupational Safety and Health Administration 

Pb : Lead 

PDTC : Project Delivery Technical Committee 

PGM : Platinum Group Metals 

PN : Pneumoconiosis 

PNOC : Particle Not Otherwise Classified 

PPE : Personal Protective Equipment 

ppm : Parts Per Million 

Pt : Platinum 

PVC : Polyvinyl Chloride 

R : South African Rand 

Rh : Rhodium 

RMA : Rand Mutual Assurance 

ROS : Reactive Oxygen Species 

RSEN : Respiratory Sensitizer 

SANAS  South African National Accreditation System 

SAMI : South African Mining Industry 

Sb : Antimony 

SCOEL : Scientific Committee on Occupational Exposure Limits 

SEN : Sensitizer 
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Sil+TB : Silico-Tuberculosis 

Sk : Skin 

Sn : Tin 

SO2 : Sulphur Dioxide 

STEL : Short-term Exposure Limit 

Ta : Tantalum 

TB : Tuberculosis 

Te : Tellurium 

Ti : Titanium 

TLV® : Threshold Limit Value  

TMM : Trackless Mobile Machinery  

TWA : Time-Weighted Average 

U : Uranium 

USA : United States of America 

VAT : Value Added Tax 

W : Tungsten 

WHO : World Health Organization 

Zr : Zircon 
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5 OVERALL PROJECT SUMMARY 

Table 1: Overall Project Summary 

What was planned for the Milestone? Was it achieved? Any deviations? 

Milestone 1 Project Initiation ✓ none 

Milestone 2 Literature Study  ✓ none 

Milestone 2.1 Establish the occupational diseases with 

the highest prevalence in the SAMI 
✓ Yes 

Milestone 2.2 Conduct a systematic literature review to 

identify short- and long-term health effects  
✓ Yes 

Milestone 2.3 Conduct a systematic literature review to 

identify the airborne pollutant exposure/s associated with 

the occupational diseases with the highest prevalence in 

the SAMI 

✓ none 

Milestone 2.4 Rank the occupational airborne pollutants  ✓ none 

Milestone 2.5 Draft report on Milestone 2 ✓ none 

Milestone 3 Recommend appropriate OELs for the 

SAMI in line with Schedule 22.9(A) of the MHSA 
✓ none 

Milestone 3.1 Develop a framework to do a cost-benefit 

analysis if a specific OEL is amended 
✓ none 

Milestone 3.2 Tabulate current OELs as stipulated in 

Schedule 22.9(A) of the MHSA against governmental 

and scientific organisations as well as OELs adopted by 

international mining companies 

✓ none 

Milestone 3.3 Engage with interest groups to calibrate 

proposed amended OELs by using focus group 

discussions 

✓ none 

Milestone 3.4 Make recommendations of appropriate 

OELs for the SAMI in line with Schedule 22.9(A) of the 

MHSA 

✓ none 

Milestone 3.5 Integrated Final Milestone 3 Report ✓ none 

Milestone 4 Conduct a stakeholder workshop  ✓ Yes 

Milestone 5 Draft Final Report (Submission) ✓ none 

Milestone 6 Final Report (Approval)   
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6 EXECUTIVE SUMMARY 

The number of compensation cases and reported deaths associated with airborne pollutant 

exposure in the mining industry serves as an indicator that mining employees in the South 

African Mining Industry (SAMI) may be exposed to airborne pollutant dose levels that may 

induce lung and other related pathologies. Amendment of Occupational Exposure Limits may 

contribute to the reduction of incidence of airborne pollutant pathologies. However, it needs to 

be mentioned that exposure to airborne pollutants is not the only variable that contributes 

towards the incidence of airborne pollutant pathologies in the mining industry, but the focus of 

this study is to mainly review the airborne pollutant exposure limits. Other factors such as age, 

gender, genetic factors, personal hygiene practices, underlying diseases, years of service, 

work rate, shift duration, mining methods and technologies available to suppress dust, may 

also contribute to the incidence of pathologies. These factors, as well as financial and 

socioeconomic factors and the practicability of the proposed amended Occupational Exposure 

Limits, needs to be modelled to do a cost-benefit analysis in terms of occupational health 

outcomes. Toward this end, this report consists of four sections, namely Sections 11.1.1 to 

11.1.4. 

Section 11.1.1 in this report aimed to establish the occupational diseases with the highest 

prevalence in the SAMI. Occupational health statistics were obtained from the following 

sources: 

▪ The National Institute for Occupational Health (NIOH) Pathology Autopsy annual 

reports from 1975 – 2017;   

▪ The number of cases submitted to Rand Mutual Assurance (RMA) for compensation 

from 1995 – 2018; and, 

▪ The Health and Safety Inspectorate annual reports over the period 2005 - 2017.  

These reports were used to determine the disease rate per 1,000 autopsies on lungs of mining 

employees that died between the period 1975 – 2017. The total number of diseases reported 

by the three organisations were calculated to rank the respective occupational diseases. The 

Pareto principle, or also known as the 80/20 principle, was applied to determine which 

occupational disease/s contribute/s to more than 80% of the occupational cases reported per 

1,000 autopsies. 

Section 11.1.2 of this report aimed to conduct a literature review to identify short- and long-

term health effects of the occupational diseases with the highest prevalence in the SAMI as 

per Section 11.1.1. Databases of accredited institutions that publish data and information 

regarding occupational health, in particular, were searched. Databases that contain 

information regarding short- and long-term health effects and associated signs and symptom 

were searched to extract information to answer the objective of Section 11.1.1. Appropriate 

search terms were used to obtain relevant literature and publications. Obtained literature and 

publications were then scrutinised to identify the most appropriate and relevant information 

regarding short- and long-term health effects. Conditions with poor prognosis were grouped 

under long-term health effects as these will usually develop after prolonged exposures. 

In addition to the scope of Section 11.1.2, short- and long-term health effects of all the 

Schedule 22.9 hazardous chemical substances are provided in the addendum (see Appendix 

B).  
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The reported short and long-term health effects primarily involve the respiratory tract and skin. 

Knowledge of the symptoms associated with the short and long-term health effects, of the 

most prevalent occupational diseases in the SAMI, will guide Occupational Medicine and 

Health practitioners in terms of the required equipment to diagnose the identified respiratory 

tract and skin diseases. 

Early detection of the identified occupational diseases by Occupational Medical Practitioners 

and support medical staff is critical to ensure that appropriate control and management actions 

are taken to lower exposure in the section/s where the employee(s) work. To achieve this, 

regular engagement with management is critical to ensure that action plans are put in place 

to budget for required control and management actions to lower exposure. 

Section 11.1.3 of this report aimed to identify the airborne pollutant exposure/s associated with 

occupational diseases with the highest prevalence in the SAMI as per Section 11.1.1. Due to 

the complexity of the identified occupational diseases and the number of airborne pollutants 

that may contribute towards a number of the identified occupational diseases, a complete list 

of the current Schedule 22.9 hazardous chemical substances was compiled. Databases of the 

“National Institute for Occupational Safety and Health Pocket Guide to Chemical Hazards” and 

“International Labour Organisation International Chemical Safety Cards” were used to extract 

information regarding target organ/s. Chemicals listed in Schedule 22.9 were searched in the 

respective databases to extract the information regarding target organ(s). 

Of the 786 chemicals listed in Schedule 22.9, the respiratory systems (e.g. nose, mouth and 

epithelium, etc.) are targeted by 68.1% of the listed chemicals. Other target organs identified 

were the eye (67.3%), skin (62.3%) and the central nervous system (43.6%). The high 

percentage for the respiratory and skin organ systems as target organs are aligned with the 

occupational diseases reported to have a high prevalence in the SAMI as reported in Section 

11.1.2. Of the 15 occupational diseases identified, 14/15 are associated with the respiratory 

system and 1/15 allergic dermatitis is associated with the skin. 

Strategies to properly monitor and control chemical substances that may cause respiratory 

and skin associated occupational diseases by occupational hygienists and ventilation officers 

are therefore critical. Further, if signs and or symptoms are observed by Occupational Medical 

Practitioners or support medical staff during annual medical surveillance, it needs to be 

reported to management and occupational hygienists without delay to ensure that appropriate 

control and management actions are taken to lower exposure in the section(s) where the 

employee(s) work. 

Section 11.1.4 of this report aims to rank the occupational airborne pollutants according to the 

prevalence statistics of occupational diseases in the SAMI to prioritise the OELs of airborne 

pollutants to be addressed as a priority. Section 11.1.3 of this report describes the different 

methodologies to report occupational disease that are used by the various statutory and 

regulating bodies namely the National Institute for Occupational Health (NIOH), Rand Mutual 

Assurance (RMA), the South African Mining Industry (SAMI) and the Health and Safety 

Inspectorate (HSI). Because of the different methodologies to report disease, a link could not 

be identified between specific airborne pollutants that may contribute to specific occupational 

diseases such as emphysema, other respiratory conditions, primary lung cancer, chronic 

occupational airway disease and allergic contact dermatitis.  

The developed list of target organs indicates that 78% of the chemicals listed in Schedule 22.9 

have a health impact on more than 5 target organs. This information is critical because in the 
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majority of cases only one organ such as the lungs is considered for medical surveillance 

when employees are exposed to an array of chemicals. The possibility, therefore, exists those 

occupational diseases associated with specific organs or systems may not be detected 

because no medical surveillance is completed on the other target organs. The additive effect 

of various chemicals on an organ may also not be considered. This may then lead to under-

reporting of certain occupational diseases. 

The identification of chemical substances with health effects on more than one organ system 

as well as the health impact of various chemicals on a single organ system, highlight the 

importance and need of proper risk assessment, occupational hygiene monitoring and medical 

surveillance programs in the SAMI. Furthermore, if signs and or symptoms are observed by 

occupational medical practitioners or support medical staff during annual medical surveillance, 

it needs to be reported to management and occupational hygienists without delay to ensure 

that appropriate control and management actions are taken to lower exposure in the section(s) 

where the employee(s) work. Occupational hygienists must also communicate outcomes of 

surveys in such a manner to assist occupational medical practitioners to make informed 

decisions in terms of medical surveillance programs to be implemented. 

Section 11.2.1 provides guidance on a financial cost/benefit framework which can be applied 

by both government and industry to determine the financial impact should an OEL be 

amended.  

The model presented, as outlined by the milestone objectives, is only intended to provide a 

framework and, while a thorough model has been developed, further work needs to be 

performed to be able to determine detailed financial implications resulting from a change in 

OEL. 

The framework presents extensive coverage on, importantly, the identification of various ‘cost 

categories’ which will be impacted as a result of any change in OEL.  

The high-level results from the identification of the various ‘cost categories’, together with the 

determined cost equations, are set out below: 

CATEGORY CODE COST 

DIRECT Ce Costs associated with various engineering controls (HoC 3). 

Ca Costs associated with various administrative controls (HoC 4).  

Ci Cost associated with more frequent incidence investigations associated 

with a more stringent OEL 

Co Costs associated with once-off expenditure associated with adopting a new 

OEL 

Cm Costs associated with changes in Mandatory and other Codes of Practice 

Cv Costs associated with a potential, initial, increase in compensation levies 

owing to more payments associated with the lower OEL stemming from 

already over-exposed mine workers  

Cp Cost for new personal protective equipment (HoC 5) 

INDIRECT Cl Cost associated with productivity loss due to process elimination 

techniques (HoC 1) 

Cs Cost associated with process substitution techniques (HoC 2) 

Cw Cost associated with productivity loss as a result of a complete mine work 

stoppage 
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CATEGORY CODE BENEFIT 

DIRECT Bh Reduced cost of medical treatment and related tests. 

Bi Reduced total cost stemming from fewer infections & fatalities  

Bt Reduced training costs associated with lower mine worker fatalities and 

reduced number of re-accommodations.  

INDIRECT Bp Productivity 'incremental gain' due to lower mortality  

Bl Reduced 'Lost earnings' associated with lost working days  

 

STAKEHOLDER 
GROUP 

COST, BENEFIT & DESCRIPTION 
COST/BENEFIT 

DETERMINATION  
(EQUATION) 

GOVERNMENT COSTS: Various measures required by industry to 
implement OEL 

C = Cm + [0.28 x (Cl + Cs+ 
Cw)] 

BENEFITS: Reduction in government healthcare 
costs, an increase in tax collection (associated with 
higher output from the industry with fewer sick 
leave and an increased focus on automation).  

B = Bh + 0.28 x (Bp + Bl) 

NET FINANCIAL IMPACT FINANCIAL IMPACT = B - C 

EMPLOYER COSTS: Various measures required in a company to 
implement OEL  

C = Ce + Ca + Co + Ci + Cm + 
Cv+ Cp + [0.72 x (Cl + Cs 
+Cw)] 

BENEFITS: Reduction in ‘long-term’ insurance 
levies, costs associated with other replacement 
workers, fewer incidence investigations, reduction 
in training costs, and increases in productivity 
output.  

B = Bi + Bt + 0.72 x Bp 

NET FINANCIAL IMPACT FINANCIAL IMPACT = B - C 

 

The costing equations (and components thereof), in conjunction to some of the modelling 

already performed (and outlined in the body of the document), will drive the value 

determination and the next steps in the research.   

Section 11.2.2 relates to the section tabulation of the OELs stipulated in Schedule 22.9(A) of 

the MHSA against other governmental and scientific organisations as well OELs adopted by 

international mining companies.  Due to the number of chemical substances developed and 

publications that link occupational exposure with the development of occupational diseases 

over the past 20 years, it is imperative to compare the current occupational exposure limits of 

airborne pollutants as published in Schedule 22.9(A) of the MHS Act with other national and 

international government agencies and standard generating organisations. The direct 

comparison of exposure limits will assist the MHSC to decide whether the current occupational 

exposure limits need to be amended to be aligned with international trends or with available 

occupational health data in the South African mining environment. 

Occupational exposure limit values published by the National Institute for Occupational Safety 

and Health [NIOSH, United States of America(USA)], the Occupational Safety and Health 

Administration (OSHA, USA), the American Conference for Governmental Industrial 

Hygienists (ACGIH, USA), the Health and Safety Executive (HSE, United Kingdom), the 
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European Union, Germany, Australia and the South African Department of Employment and 

Labour were captured using the chemical names and CAS numbers of all the airborne 

pollutants listed in Schedule 22.9(A). Notations (which highlight toxicity endpoints of chemical 

substances) were also evident.  listed for each chemical was also noted as this conveys 

important information regarding route of exposure, toxicological and associated health effects. 

Airborne pollutants identified to be associated with the most prevalent occupational diseases 

were grouped as priority airborne pollutants. Airborne pollutants linked with mining in the South 

African context were also added as priority airborne pollutants. Finally, airborne pollutants not 

included in the current Schedule 22.9(A) list, but which are associated with the most prevalent 

occupational diseases, were identified to be considered for inclusion.  

A total number of 212 airborne pollutants was identified to be prioritised for review. Of the 212 

substances, 85 (40%) airborne pollutant’s occupational exposure limits have a lower (higher 

numeric value) occupational exposure limit value when compared with one or more of the 

occupational exposure limit values published by NIOSH, OSHA, ACGIH, HSE, European 

Union, Germany, Australia and/or the Department of Employment and Labour.  

Differences in terms of notations (which highlight toxicity endpoints of chemical substances) 

were also evident. The most important differences are skin notations, influence on pregnancy 

and classification in terms of carcinogenicity. 

Section 11.2.3 aimed to obtain expert, government, industry and labour inputs on which 

airborne pollutants should be prioritised for OEL review.  Considering that there are 786 

airborne pollutants in Schedule 22.9(A), some pollutants may require a comprehensive OEL 

review in the next five year while other pollutants can be reviewed in 10 – 15 years.   

This section of the report follows the tabulated comparison presented in Section 11.2, that 

compares all the current OELs stipulated in Schedule 22.9(A) of the MHSA against other 

governmental and scientific associations.  Furthermore, the airborne pollutants that were 

highlighted to be prioritised in Section 11.2 are given in Appendix F of this report for reference.  

Two industry engagements were held namely one with an Expert Target Group and another 

larger, Industry Stakeholder Engagement.  

Expert Target Group Engagement 

The objective of the Expert Target Group Engagement was to obtain a priority list from the 

786 airborne pollutants, whose OELs should be revised following the recommendations from 

the participating experts.  Pollutants could only be included on this priority list if 100% 

agreement or consensus was reached between all the participating experts.   

Experts were asked to nominate two airborne pollutants from Schedule 22.9(A) with 

supporting reasons for their choices prior to the workshop and these were consolidated into a 

‘master list’.  A modified Nominal Group Technique (NGT) was followed during the workshop 

to reach consensus on the pollutants that should be prioritised for review in the opinion of the 

experts.  The consensus list contained six pollutants that should be prioritised for OEL review 

and a new airborne pollutant that should be included in Schedule 22.9(A).  The priority list 

consists of the following pollutants (in alphabetical order) namely, Carbon Monoxide, 

Chromium (metal and inorganic compounds), Coal dust (respirable particulate), Diesel 

particulate matter (DPM), Nitrogen Dioxide, Silica (crystalline, respirable particulate) and 

Welding Fumes.  
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Industry Stakeholder Engagement 

The Industry Stakeholder Engagement was held with a larger group of industry stakeholders, 

that included representatives from government and labour.  The objective of this engagement 

was to allow various stakeholders to review and comment on the priority list of airborne 

pollutants that were developed during the Expert Target Group Engagement.  The participants 

were asked questions on whether they agreed or disagreed with the review of the OELs for 

six of the pollutants and the inclusion of DPM as a new airborne pollutant in Schedule 22.9(A).  

More than 60% of the participants agreed that the OELs for CO, Chromium, Coal Dust, Silica 

and Welding Fumes should be prioritised for review. However, more than 66% of the 

participants disagreed that the OEL for NO2 should be prioritised for review. Further to these 

pollutants, the participants recommended that the following airborne pollutants should be 

prioritised for OEL review:  

▪ All carcinogens, skin and sensitizer chemicals need to be reviewed; 

▪ Ammonia; 

▪ Asbestos; 

▪ Benzene and associated compounds; 

▪ Coal Tar Pitch Volatiles (CTPV); 

▪ Cyanide (Hydrogen Cyanide); 

▪ Fused Silica; 

▪ Hydrogen Oxide*; 

▪ Hydrogen Sulphide; 

▪ PNOC; 

▪ Titanium Dioxide; 

▪ Vanadium Pentoxide; and, 

▪ Wood Dust. 

*Verbatim response from the participants.  Follow-up was done but to date, no clarity was received from 

the participant. This pollutant was excluded from further review. 

More than 95% of participants agreed that DPM should be included as a new pollutant in 

Schedule 22.9(A). In addition to DPM, some participants suggested that a new airborne 

pollutant is included in Schedule 22.9(A) namely, “Respirable Dust”, to account for complex 

mixtures of dust.  

The total number of airborne pollutants that were suggested for OEL review and inclusion, 

was approximately 21.  The suggestion to review the OELs for airborne pollutants with 

carcinogenic, skin and sensitiser notations, will increase the number and align with the priority 

list that was reported in Section 11.2.2, namely 212 pollutants.  

Section 11.2.4 aimed to make recommendations of appropriate OELs for the SAMI in line with 

Schedule 22.9(A) of the MHSA, including but not limited to, classification bands in terms of 

exposure risks using the outcome of the developed model. 
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This section evaluates the expert and industry stakeholder feedback that was received on the 

six airborne pollutants that were recommended for OEL review and the one pollutant, namely 

diesel particulate matter (DPM), that was proposed for inclusion in Schedule 22.9(A). Based 

on the stakeholder feedback and the outcomes presented in Section 11.2.2, revised OELs are 

proposed for the prioritised airborne pollutants.  

In the absence of a defined, national approach it is proposed that a strategy is followed to 

adopt the Threshold Limit Values (TLV®s) and notations of the American Conference of 

Governmental Industrial Hygienists (ACGIH). The reason for such an adoption is that the 

ACGIH TLV®s are health-based, comprehensively and systematically reviewed and there is 

an established body of scientific knowledge available to the public at a reasonable cost.  

A more pragmatic approach to the setting of OELs is not recommended.  A pragmatic 

approach that takes other factors into accounts such as the financial implications and socio-

economic factors (to name a few), may result in a subjective and biased approach.  There is 

a risk that the OEL may be influenced by the political and economic agenda of the day. When 

the ACGIH TLV®s are adopted, the focus remains on the health of employees. 

It is further proposed that a phased-in approach to the strategy is taken to enable the South 

African Mining Industry (SAMI) to implement effective controls in complying with a new or 

reduced OEL. If a policy decision is made to adopt the ACGIH TLV®s, a consistent approach 

in the reviewing and setting (adoption) of OELs is implemented. Such a policy decision allows 

the SAMI to adapt their controls for other pollutants (not only those listed as a priority) to align 

with the ACGIH TLV®s.  

Cognisance should be taken of the impact that the ACGIH adoption will have on the reporting 

of over-exposures and the annual sampling schedules according to the classification bands of 

the homogenous exposure groups (HEGs).  If a TLV® is adopted for a pollutant, initially there 

may be a significant increase in the reporting of over-exposures to the Mine Health and Safety 

Inspectorate (MHSI). It is proposed to keep the classification bands unchanged but that a 

phased-in approach to the transition to the ACGIH TLV®s and the knock-on effect on 

associated processes should be taken into consideration. 

If the ACGIH does not state a TLV® for an airborne pollutant, adoption of an OEL from another 

reputable OEL setting country or organisation, with a preference for those setting health-based 

OELs, may be considered. However, this must be documented clearly for future reference and 

use. A proposed alternative is to adopt OELs from the European Union. If no other OEL can 

be adopted, due to an airborne pollutant not listed by other OEL setting country or 

organisation, then the OEL as currently listed in Schedule 22.9(A) will remain effective until 

further notice or review. 

The recommended changes to the OELs for the airborne pollutants that were listed as a 

priority by experts as well as additional pollutants that were proposed by industry stakeholders 

during the industry engagements are summarised below: 

a) The adoption of the ACGIH TLV®s is recommended for the following airborne 

pollutants on Schedule 22.9(A): 

▪ Carbon monoxide (CO); 

▪ Chromium (metal and inorganic compounds): Cr(III) water-soluble compounds and 

Cr(VI) water-soluble compounds; 
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▪ Coal dust (respirable particulate); 

▪ Silica, crystalline and fused (respirable particulate); 

▪ Benzene; 

▪ Hydrogen sulphide; 

▪ Lead, elemental, and inorganic compounds [as Pb]; and, 

▪ Vanadium pentoxide inhalable particulate. 

b) It is recommended that the OELs for the following airborne pollutants on Schedule 

22.9(A) remain unchanged: 

▪ Ammonia; 

▪ Arsenic and compounds, except Arsine (as As); 

▪ Particles not otherwise classified [PNOC] inhalable and respirable particulate; 

▪ Titanium dioxide inhalable particulate and respirable particulate; 

▪ Vanadium pentoxide fume and respirable paniculate; and, 

▪ Wood dust, Hard wood and Soft wood. 

c) Special recommendations are made for the following airborne pollutants:  

▪ Include a new airborne pollutant on Schedule 22.9(A) namely “Diesel Exhaust 

Emissions (DEE) as Total Carbon (respirable fraction)”; 

▪ Iron oxide, dust and fume [as Fe]: change from inhalable to respirable fraction; and 

▪ Welding fumes: Retract or remove from Schedule 22.9(A).  The OELs for the 

individual constituents and associated oxides remain unchanged for now. 

The adoption of the ACGIH notations will result in 225 carcinogenic pollutants that are 

assigned with a carcinogen notation (carc A1-A5), and 75 airborne pollutants with skin 

notations.  Therefore, 19 airborne pollutants are confirmed human carcinogens (carc A1) and 

22 are suspected human carcinogens (carc A2). From the list, 90 airborne pollutants were 

assigned a carc A3 notation, with evidence of them being carcinogenic in experimental 

animals, but with insufficient evidence of their carcinogenicity in humans. In total, 166 airborne 

pollutants were assigned with a carc A4 notation (not classifiable as a human carcinogen) and 

three with a carc A5 notation (not suspected to be a human carcinogen). 

Where ACGIH does not have a notation, it is recommended not to adopt notations from 

another organisation to remain consistent with the ACGIH adoption strategy.  

At present Schedule 22.9(A) does not make provision for biological monitoring as a form of 

medical surveillance. Biological Exposure Indices (BEIs) are frequently indicated as a notation 

along with carcinogen, skin and sensitiser notations (where applicable), to indicate to 

occupational health and hygiene professionals that biological monitoring needs to be 

performed for a particular pollutant. It is recommended that biological monitoring for specific 

airborne pollutants, as a form of medical surveillance, is included in the MHSA and that a BEI 

notation is included as a note to those airborne pollutants listed in Schedule 22.9(A). For this, 

the BEIs of the ACGIH can be adopted. 
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Two workshops were held through the course of this project to share an overview of the 

outcomes of this project with industry stakeholders.  The workshops provided an opportunity 

for participants to comment on the proposed adoption of the ACGIH TLV®s as an approach 

for the South African Mining Industry (SAMI) going forward.  Participants were asked to 

comment on the process that was followed and the proposed OELs for the prioritised airborne 

pollutants. 

Nearly 80% of the respondents agreed with the process that was followed to come to the 

recommended OELs.  

A high-level overview of the respondent feedback is provided below when participants were 

asked to comment on the proposed OELs for the prioritized pollutants: 

▪ There was overwhelming support for the unchanged OELs, namely Chromium metal 

and Cr(II) (100% support), PNOC (88% support), Titanium Dioxide (100% support), 

Wood Dust (79% support).  The OEL for Iron Oxide remains unchanged but the 

recommendation to specify the respirable fraction was supported by 86% of the 

respondents. 

▪ Most of the respondents supported the recommended OELs for Lead (95% support) 

and Benzene (94% support). While 79% of the respondents agreed with the 

recommend OEL for Carbon Monoxide, 10% of the respondents disagreed and argued 

that the current OEL should be maintained.  

▪ The recommended OEL for Hydrogen Sulphide was opposed by 79% of the 

respondents.  

▪ The recommendation to retract the Welding Fume OEL and that exposure should be 

controlled for the individual constituents, was supported by 73% of the respondents. 

▪ Mixed reactions were received from the respondents in terms of agreement and 

disagreement, for the recommend OELs for Cr(III), Hexavalent Chromium (Cr(VI)) and 

Vanadium Pentoxide. 

▪ There was consensus among the respondents that an OEL for DPM should be 

included in Schedule 22.9(A), however, there was concern that the OEL was too low 

considering the current engine technology, types of machines (tier) and quality of fuel. 

▪ The recommended OEL for Coal Dust was fully supported by 17% of the respondents 

while 28% of the respondents disagreed entirely.  Half of the respondents agreed with 

the recommend OEL but provided qualifying comments. Concerns were raised about 

non-compliance and the challenges associated with current control technologies.  

Respondents supported the health-based approach but prefer to focus on the 2024 

Milestone for Coal Dust namely 1.5 mg/m3.  

▪ The recommended OEL for crystalline Silica was supported by 38% of the respondents 

while 12% disagreed entirely. Some of the respondents (26%) commented that the 

focus should remain on the current 2024 Milestone, i.e. 0.05 mg/m3. Other respondents 

(24%) noted factors such as challenges with current compliance, engineering 

capabilities and the capabilities of current analytical laboratories to analyse samples 

at 95% confidence.  
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▪ In terms of the other forms of silica (amorphous, fused and fume), 52% of the 

respondents supported the OEL recommendations.  However, 19% disagreed with the 

proposed change for fused silica, noting that this change is not achievable in industry. 

There was a majority agreement (86%) among the respondents that the ACGIH TLV®s should 

be adopted as a standardized approach in the SAMI and no objections or health-based 

reasons were presented against this proposal.  

Most of the respondents (80%) agreed that a comprehensive cost-benefit analysis should form 

part of the implementation plan for revised OELs. 

When asked to comment on a realistic phase-in period, 60% of the responses were 3 - 5 years 

followed by 5 - 7 years (23%).  Some of the key comments were that the OEL adoption of the 

recommended OELs should not deter the prevention strategy and that each pollutant should 

have its own phase-in period, based on the changes required and the controls available.   

Considering the feedback and contributions from the respondents of the workshop on the 

proposed OELs and the adoption of the ACGIH TLV®s as preliminary results for this project, 

the following additional recommendations are made: 

▪ That a process of annual and/or biennial review of OELs should be defined. An ongoing 

review process avoids long periods to lapse before OELs are reviewed that result in 

unattainable OELs because of the magnitude of the change required.  

▪ A targeted workshop must be held with the Group Environmental Engineers (GEEs), 

Department of Mineral Resources and Energy (DMRE) and Organised Labour to 

discuss the implementation of the recommended OELs. 

▪ Chemical laboratories that analyse for airborne pollutants should also be consulted 

when the implementation of revised OELs is discussed. 
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7 OVERALL PROJECT AIMS AND OBJECTIVES 

The overall project aims and objectives are shown in Table 2. 

Table 2: Overall Project Aims and Objectives 

WHAT ARE THE 

EXPECTED 

RESEARCH 

OUTCOMES 

▪ Conduct a study to determine the impact of the current airborne pollutants’ exposure 

limits on employees’ short- and long-term health 

▪ Using findings of the impact of the current airborne pollutants exposure limits on 

employees’ short- and long-term health to recommend the appropriate OELs for the 

SAMI in line with Schedule 22.9(A) of the MHSA, including but not limited to, 

classification bands in terms of exposure risks 

▪ Conduct a stakeholder workshop arranged and hosted by MHSC in Gauteng 

HOW WILL THE 

RESEARCH 

OUTCOMES 

IMPROVE HEALTH 

AND SAFETY IN 

SAMI? 

Investigating the impact of current airborne pollutant exposure on employees’ short- and long-

term health may provide evidence of an association between occupational diseases and 

specific exposures. By knowing which common occupational diseases are associated with 

exposure to specific airborne pollutants, strategies can be developed to lower the exposure 

of employees in the SAMI. Lowering of specific OELs will necessitate the implementation of 

more effective hierarchal control principles such as process changes and engineering 

controls, rather than the “last option” controls that are typically easy to implement but least 

effective, such as personal protection equipment (PPE).  Therefore, other strategies such as 

the implementation of the more effective control principles need to be considered in parallel 

with the proposed lower OELs because changes in processes will be required to comply with 

proposed changes in OELs. The cost-benefit analysis derived from the research will enable 

the SAMI to establish an objective business case for investing in more effective control 

strategies to ensure compliance with the lower OELs.  Revisiting the current SAMI OELs is, 

therefore, therefore a step in the right direction to reduce the risk associated with airborne 

contaminant exposure in the SAMI.  Lowering OELs in conjunction with the implementation 

of the hierarchy of control principles may lead to a decline in occupational diseases with a lag 

time of approximately 15 years. 

HOW SHOULD THE 

RESEARCH 

OUTCOMES BE 

IMPLEMENTED? 

Schedule 22.9(A) of the MHSA needs to be amended and communicated to the industry and 

relevant stakeholders. 

NAME THE 

CHAMPION MINE 

(S) THAT WILL BE 

USED IN THIS 

RESEARCH 

Sibanye Gold Mines and Anglo American Platinum Mines 
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8 DEVIATIONS 

There were two deviations on the project as a result of circumstances outside the project 

team’s control such as COVID-19, however, corrective actions were taken. The following 

deviations are reported: 

1. During Milestone 2 it was planned to conduct a systematic literature review to identify 

short- and long-term health effects and airborne pollutants associated with 

occupational diseases with the highest prevalence in the SAMI. It was clear that a 

systematic review approach was not appropriate to reach the objective of this phase 

in the project because most of the literature that reports on short and long-term health 

effects are not published in peer-reviewed journals (Munn et al., 2018). This was 

discussed at Programme Delivery Technical Committee (PDTC) meetings at the 

MHSC (8 Sept 2019 & 27 Feb 2020) where it was requested to change the systematic 

literature review to a scoping literature review. Approval for this change was given by 

the PDTC. This allowed the researchers to utilise reputable websites to obtain 

information on long- and short-term health effects. 

2. Milestone 4 planned that a stakeholder workshop is arranged and hosted by the 

MHSC in Gauteng. At the time, COVID-19 regulations prohibited public gatherings 

and for this reason two online workshops were hosted on 15 and 22 October 2021.  

Two online workshops were held to accommodate members of the Department of 

Mineral Resources and Energy (DMRE) and other specialists who could not attend 

the first workshop.  Real-time, interactive feedback were obtained and 137 

individuals attended the two workshops.  
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9 PROJECT SCHEDULE  
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1 Project Initiation                                               

2 
Conduct a study to determine the impact of the current airborne pollutant’s 
exposure limits on employees’ short- and long-term health 

                                              

2.1 Establish the occupational diseases with the highest prevalence in the SAMI                                               

2.2 
Conduct a systematic literature review to identify short- and long-term health 
effects of the occupational diseases with the highest prevalence in the SAMI 

                                              

2.3 
Conduct a systematic literature review to identify the airborne pollutant 
exposure/s associated with the occupational diseases with the highest prevalence 
in the SAMI 

                                              

2.4 
Rank the occupational airborne pollutants according to the prevalence statistics of 
occupational diseases in the SAMI to prioritise the OELs of airborne pollutants to 
be addressed as a priority 

                                              

2.5 Draft report on Milestone 2                                               

3 
Recommend appropriate OELs for the SAMI in line with Schedule 22.9(a) of the 
MHSA, including but not limited to, classification bands in terms of exposure risks 

                                              

3.1 Develop a framework to do a cost-benefit analysis if a specific OEL is amended                                               

3.2 
Tabulate current OELs as stipulated in Schedule 22.9(a) of the MHSA against 
governmental and scientific organisations as well as OELs adopted by 
international mining companies 

                                            

3.3 
Engage with interest groups to calibrate proposed amended OELs by using focus 
group discussions 

                                              

3.4 
Make recommendations of appropriate OELs for the SAMI in line with Schedule 
22.9(a) of the MHSA, including but not limited to, classification bands in terms of 
exposure risks using the outcome of the developed model 

                                              

3.5  Integrated Final Milestone 3 Report                                               

4 Conduct a stakeholder workshop arranged and hosted by MHSC in Gauteng                                               

5 Draft Final Report (Submission)                                               

6 Final Report (Approval)                                               

 Early submission   Planned   Completed  Late Submission     

Figure 1: Project Gantt Chart
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10 PROJECT FINANCES 

Table 3: Project Finances 

 

No. 
 

MILESTONE 

 

MILESTONE 

TIMELINES (mm/yy) 
COST per MILESTONE 

(Rand excl. VAT) 
Start 

date 
End date 

1 Project Initiation 03/2019 03/2019 R 293,953.14 

2 

Conduct a study to determine the impact of the 

current airborne pollutants’ exposure limits on 

employees’ short- and long-term health 

- - - 

2.1 
Establish the occupational diseases with the 

highest prevalence in the SAMI 
04/2019 12/2019 R 242,580.00 

2.2 

Conduct a systematic literature review to identify 

short- and long-term health effects of the 

occupational diseases with the highest prevalence 

in the SAMI 

06/2019 01/2020 R 225,008.52 

2.3 

Conduct a systematic literature review to identify 

the airborne pollutant exposure/s associated with 

the occupational diseases with the highest 

prevalence in the SAMI 

10/2019 01/2020 R 223,294.26 

2.4 

Rank the occupational airborne pollutants 

according to the prevalence statistics of 

occupational diseases in the SAMI to prioritise the 

OELs of airborne pollutants to be addressed as a 

priority 

02/2020 02/2020 R 135,432.00 

2.5 Milestone 2 Report 03/2020 03/2020 R 138,648.00 

3 

Recommend appropriate OELs for the SAMI in line 

with Schedule 22.9(A) of the MHSA, including but 

not limited to, classification bands in terms of 

exposure risks 

- - - 

3.1 
Develop a framework to do a cost-benefit analysis 

if a specific OEL is amended 
04/2020 05/2020 R 181,719.30 

3.2 

Tabulate current OELs as stipulated in Schedule 

22.9(A) of the MHSA against governmental and 

scientific organisations as well as OELs adopted by 

international mining companies 

06/2020 07/2020 R 197,365.74 

3.3 
Engage with interest groups to calibrate proposed 

amended OELs by using focus group discussions 
08/2020 09/2020 R 229,077.00 

3.4 

Make recommendations of appropriate OELs for 

the SAMI in line with Schedule 22.9(A) of the 

MHSA, including but not limited to, classification 

bands in terms of exposure risks using the outcome 

of the developed model 

10/2020 10/2020 R 213,439.26 

3.5 Milestone 3 Report 10/2020 10/2020 R 205,936.50 

4 
Conduct a stakeholder workshop arranged and 

hosted by MHSC in Gauteng 
10/2020 10/2020 R 212,148.00 

5 Draft Final Report (Submission) 11/2020 12/2020 R 146,976.57 

6 Final Report (Approval) 01/2021 01/2021 R 293,953.14 

 Total excluding VAT    R 2,939,531.44 
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11 PROJECT RESULTS 

This report contains an amalgamation of the work completed in the project (CoE 180607) and, 

therefore, serves as the final project report.  

11.1 CONDUCT A STUDY TO DETERMINE THE IMPACT OF THE CURRENT AIRBORNE 

POLLUTANTS EXPOSURE LIMITS ON EMPLOYEES’ SHORT- AND LONG-TERM HEALTH 

This section consists of the compilation of the work completed as a part of an initial study to 

determine the impact of the current airborne pollutants’ exposure limits on employees’ short- 

and long-term health. This initial study is presented as individual sections (i.e. 11.1.1 to 

11.1.3), where each section’s methods, results, discussions, and conclusions are presented 

individually. 

11.1.1 Establish the occupational diseases with the highest prevalence in the SAMI  

The SAMI employs over 500,000 people across all commodities (Minerals Council, 2019).  

These are people working in different types of mining environments, conditions and working 

cycles. The Mine Health and Safety Council (MHSC) has identified that scientific evidence of 

occupational exposure limits (OELs) for airborne pollutants is still lacking in the SAMI. Airborne 

pollutants are encountered daily in the mining industry due to continuous mining activities. The 

presence of airborne pollutants is associated with the development of a widespread of 

occupational lung diseases such as pneumoconiosis, tuberculosis, lung cancer, asthma, 

allergic alveolitis and irritation. Airborne pollutants can also cause non-respiratory illnesses, 

such as occupational skin diseases, which may occur at very low exposure levels (World 

Health Organization (WHO, 1999).  

Occupational skin disease (OSD) can be defined as abnormal conditions of the skin that are 

attributable and intensified by the work environment (Murray J, et. al., 2011).  One of the main 

risk factors to OSDs within the SAMI is exposure to airborne pollutants with skin (sk) notations. 

These airborne pollutants have the potential to induce localised and/or systemic health effects. 

In a report by the World Health Organization (2014) which highlights dermal exposure, 

localised effects are defined as ranging from irritation and burning to allergies and different 

types of cancers. The organisation further defines systemic effects like those that can be seen 

in organs or any part of the body following the absorption and transport of the airborne pollutant 

to different target organs. A common systemic OSD is Occupational Contact Dermatitis (WHO, 

2014).  The association between the airborne pollutants listed in Schedule 22.9 (a), against 

their OELs and their corresponding OSDs, is poorly understood as the manner in which air 

pollutants are assigned different notations and resolutions on the set OELs is argued to be 

inconsistent (Du Plessis JL, et. al., 2010).  

The burden of OSDs in the SAMI is also not well understood and consensus on the paucity in 

knowledge about these health effects has been reported to be due to poor detection and 

reporting (Kruger P, et. al., 2008). Efforts to address this challenge are aligned with the 

MHSC’s goals in terms of zero harm to employees and communities as a result of mining 

activities and to provide leadership in mining Occupational Health and Safety by developing 

guidelines and educational material for the primary purpose of improving diagnosis, treatment 

and reporting of OSDs (Kruger P, et. al., 2008).  Therefore, this project mandated by the MHSC 

is one that can be identified as a possible solution in unravelling and educating Healthcare 

workers in the SAMI and Compensation Commissions about the true burden of OSDs in the 

SAMI.  
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Evidence will therefore need to be obtained to establish if the OELs used in the SAMI context 

need to be similar or different compared with international OELs. This was done as a part of 

later milestones.  The population, work environment and working schedules of each mine (shift 

cycle and shift length, to mention a few) may require specific OELs to manage the health of 

employees in the SAMI. 

11.1.1.1 Methods 

Occupational health statistics were as a first step obtained from Pathology Autopsy annual 

reports from 1975 – 2017 (NIOH, 2019). Data were extracted from the reports to determine 

the disease rate per 1,000 autopsies on the lungs of mining employees that died between the 

period 1975 – 2017. Extracted data were captured in Excel to show the trend in disease rates 

per 1,000 autopsies for Pulmonary Tuberculosis, Emphysema, Silicosis, Primary Lung 

Cancer, Asbestosis, Mesothelioma, Massive Fibrosis, Coal Worker’s Pneumoconiosis and 

Mixed Dust Pneumoconiosis. The total disease rate per 1,000 autopsies over the 42-year 

period was calculated to rank the respective occupational diseases. 

Data that reflect all claims submitted for compensation to Rand Mutual Assurance (RMA) from 

1995 – 2018 were obtained. Data were cleaned by RMA to reflect only data from the SAMI. 

Data analysis was done in Microsoft Excel to calculate the number of occupational diseases 

submitted over the period 1995 – 2018. 

Annual reports of the Mine Health and Safety Inspectorate from 2005 – 2017 were also used 

to extract the number of occupational diseases required by legislation to be reported by 

Occupational Medicine Practitioners to Department of Mineral Resources and Energy. Data 

analysis was done in Microsoft Excel to calculate the number of occupational diseases per 

1,000 mine employees reported to work in the SAMI as well as the total number of reportable 

occupational diseases over the period from 2005 – 2017. 

Data was also requested from the Minerals Council South Africa, the Medical Bureau of 

Occupational Diseases (MBOD) and theHealthSource (Pty) Ltd. Feedback received from the 

Minerals Council South Africa indicated that occupational diseases reported by the Minerals 

Council South Africa only reflects diseases linked with specific milestones (silicosis, 

pneumoconiosis and CWP) and that the number of these diseases are aligned with the 

number of occupational diseases reported by the Department of Mineral Resources and 

Energy. The MBOD indicated that the request will be discussed with the Commissioner. No 

feedback was received up to date. No response was received from a Ventilation Occupational 

Hygiene and Engineering Manager after being contacted by theHealthSource (Pty) Ltd. The 

number of occupational diseases reported may be an underestimation because no data was 

received from the MBOD and theHealthSource (Pty) Ltd. 

The Pareto principle, also known as the 80/20 principle, was applied to all the received and 

captured data sets to determine which occupational disease/s contribute/s to more than 80% 

of the occupational diseases reported per respective data set. The purpose of this approach 

is to direct the focus of this research project towards airborne pollutants associated with the 

most prevalent occupational diseases in the SAMI. 

Ethical approval was received from the Faculty of Health Sciences Ethics Committee (Ethics 

Reference No.: 51/2019) and is given in Appendix A. 
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11.1.1.2 Results and Discussion 

11.1.1.2.1 NIOH Pathology Division Annual Reports 

From 1975 to 2017, the NIOH Pathology Division examined the cardiorespiratory organs of 

112,702 deceased individuals. The distribution of disease rates per 1000 autopsies showed 

large variations per confirmed pulmonary disease over the 42-year period (Figure 2).  

Emphysema showed the highest numbers of cases (n=11,011), followed by silicosis (n=6,794) 

and pulmonary tuberculosis (n=5,123) over the 42 years. The numbers of the other reported 

pulmonary-related deaths, in order from highest to lowest, was primary lung cancer (n=1,405), 

asbestosis (n=1,312), mesothelioma (n=522), massive fibrosis (n=407), mixed dust 

pneumoconiosis (n=298) and coal workers’ pneumoconiosis (n=228). 

The disease cases due to emphysema contributed 40.6% per 1,000 autopsies followed by 

silicosis (25.1%) and pulmonary tuberculosis (18.8%) as indicated in Figure 3 and Figure 4 

respectively. The cumulative contribution of emphysema, silicosis and pulmonary tuberculosis 

in terms of prevalence is 84.6%.  
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Table 4: Summary of pulmonary-related deaths per 1,000 autopsies extracted from NIOH 
Pathology Autopsy annual reports from 1975 – 2017. 
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1975 3,076 29 276 89 19 29 3 1 7 20 

1976 3,434 32 347 96 25 26 3 3 11 16 

1977 3,423 32 287 114 22 22 5 5 8 6 

1978 3,367 39 322 115 29 22 7 6 7 9 

1979 3,189 34 327 108 30 29 8 4 10 9 

1980 3,658 40 330 131 30 32 4 3 9 13 

1981 3,359 42 294 117 34 28 4 4 6 11 

1982 3,659 49 297 129 30 24 5 4 7 11 

1983 3,246 50 313 125 34 25 7 4 6 7 

1984 3,092 42 296 124 37 21 5 2 8 5 

1985 3,541 50 305 116 31 31 5 5 4 4 

1986 3,626 38 269 115 24 20 5 3 4 5 

1987 3,840 41 267 120 32 23 5 5 7 7 

1988 3,760 49 283 112 27 22 5 10 6 9 

1989 3,288 42 262 105 26 20 5 7 4 6 

1990 3,378 48 227 111 26 27 3 7 5 12 

1991 3,289 49 214 111 39 26 6 9 4 5 

1992 3,263 52 203 120 30 31 4 6 6 3 

1993 2,884 59 188 128 32 22 7 7 3 11 

1994 2,852 75 204 172 32 31 7 11 7 14 

1995 4,003 93 167 182 26 26 3 9 3 10 

1996 3,239 - - - - - - - - - 

1997 3,208 118 187 149 27 16 3 11 6 31 

1998 2,880 149 198 157 29 18 7 9 4 4 

1999 2,529 123 201 133 25 13 9 8 4 2 

2000 2,608 160 146 145 26 19 7 9 4 4 

2001 2,529 177 212 172 33 13 7 8 6 1 

2002 2,518 207 214 193 36 26 11 11 4 2 

2003 2,318 223 190 189 31 19 16 9 5 2 

2004 2,055 239 211 210 41 25 12 14 7 3 

2005 1,876 251 216 223 37 29 25 10 3 3 

2006 1,720 251 237 238 32 33 13 9 6 2 

2007 1,724 274 284 229 34 30 13 12 3 3 

2008 1,800 256 282 216 36 84 27 11 3 4 

2009 1,662 251 239 237 39 35 23 18 2 2 

2010 1,502 231 250 233 43 45 21 13 4 1 

2011 1,329 216 264 226 42 62 26 24 6 9 

2012 1,164 192 346 253 36 52 39 17 5 5 

2013 1,188 192 355 232 33 60 33 18 3 5 

2014 1,066 166 315 193 38 50 34 13 3 5 

2015 909 155 319 205 47 50 30 23 7 4 

2016 850 152 356 234 53 52 26 20 5 9 

2017 801 155 311 187 72 44 34 25 6 4 

Total 112,702 5,123 11,011 6,794 1,405 1,312 522 407 228 298 

 

 >300 Cases  100 – 200 Cases 

 200 - 400 Cases  <100 Cases 
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Figure 2:  Distribution of confirmed occupational pulmonary diseases per 1,000 autopsies 
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Figure 3:  Number of pulmonary diseases autopsies against cumulative percentage per 
confirmed occupational lung disease 

 

Figure 4:  Percentage per total count of confirmed occupational pulmonary disease per 
abnormal autopsies against cumulative percentage per confirmed occupational lung disease. 

 

11.1.1.2.2 Rand Mutual Assurance Data Set 

From 1995 to 2018, RMA received a total of 4,591 cases. The ten highest occupational 

diseases submitted for compensation were other respiratory conditions (ICD 10 code: J68.8; 
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n=3,089) followed by allergic contact dermatitis (ICD10 code: L23.9; n=418), Occupational 

Asthma (ICD 10 code: J70.8; n=295), Atopic Dermatitis (ICD 10 code L20.9; n=99), Dermatitis 

(ICD 10 code L30.9, n=96), Contact Dermatitis (ICD 10 code L25.9, n=96), Unspecified 

Respiratory Conditions (ICD 10 code J68.9, n=78), Allergic Contact Dermatitis due to Cement, 

Plastic, Rubber, etc. (ICD 10 code L23.5, n=60), Irritant Contact Dermatitis (ICD 10 code 

L24.9, n=47) and Irritant Contact Dermatitis due to chemical products (ICD 10 code L24.5, 

n=42). 

The submitted cases for other respiratory conditions contributed 67.3% of the total cases 

submitted for compensation followed by allergic contact dermatitis (9.1%) and atopic 

dermatitis (6.4%) as indicated in Figure 5 and Figure 6 respectively. The cumulative 

contribution of other respiratory conditions, allergic contact dermatitis and atopic dermatitis in 

terms of numbers is 82.8%. 

Table 5: ICD 10 code description occupational diseases submitted to RMA to be considered 
for compensation during the period 1995 - 2018. 

ICD10 Code Description Number of cases 
submitted 

J68.8 - Other Respiratory Conditions 3,089 

L23.9 - Allergic Contact Dermatitis 418 

J70.8 - Occupational Asthma 295 

L20.9 - Atopic Dermatitis 99 

L30.9 – Dermatitis 96 

L25.9 - Contact Dermatitis 96 

J68.9 - Unspecified Respiratory Conditions 78 

L23.5 - Allergic Contact Dermatitis due to Cement, Plastic, Rubber, etc. 60 

L24.9 - Irritant Contact Dermatitis 47 

L24.5 - Irritant Contact Dermatitis due to chemical products 42 

J68.2 - Upper Respiratory Inflammation 37 

T59.0 - Toxic Effect, Nitrogen Oxides 31 

L24.8 - Irritant Contact Dermatitis due to other agents 26 

L23.0 - Allergic Contact Dermatitis due to Chromium and Nickel 15 

L24.1 - Irritant Contact Dermatitis due to Oils and Greases 14 

J68.0 - Chemical Bronchitis 11 

J45    - Asthma 11 

J44.9 - Chronic Obstructive Pulmonary Disease, Unspecified 11 

L24    - Irritant Contact Dermatitis 10 
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Figure 5: Number of cases submitted for compensation to RMA, from 1995 – 2018. 

 

Figure 6: Percentage per total number of cases submitted for compensation to RMA, from 1995 
– 2018. 
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11.1.1.2.3 Mine Health and Safety Inspectorate Annual Reports 

According to the Health and Safety Inspectorate annual reports, an average of 472,752 mine 

employees was employed in the SAMI over the period 2005 – 2017 and a total number of 

21,884 cases of occupational diseases were reported to the DMRE by OMPs over the period 

2005 – 2017 (Figure 7). The number of occupational diseases reported indicate that 4.6% of 

the average number of mine employees over the period 2005 – 2017 might have been 

diagnosed with an occupational disease. The six (6) highest occupational diseases reported 

by OMPs in annual reports were Silicosis (n=16,224) followed by Silico-Tuberculosis 

(n=3,108), Coal Workers’ Pneumoconiosis (n=1,041), Chronic Occupational Airway Disease 

(n=700), Obstructive Airway Disease (n=286) and Asbestosis (n=261). 

The submitted cases for Silicosis contributed 74.1% of the total cases reported by OMPs to 

the DMRE followed by Silico-Tuberculosis (14.2%) and Coal Workers’ Pneumoconiosis (4.8%) 

as indicated in Figure 9 and Figure 10 respectively. The cumulative contribution of other 

respiratory conditions, allergic contact dermatitis and atopic dermatitis in terms of numbers is 

6.9%. 

 

Figure 7:  Total number of mine employees working in the SAMI reported in the Mine Health 
and Safety Inspectorate annual reports for the period 2005 - 2017. 
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Table 6: Number of mine employees reported to be employed in the SAMI and occupational diseases reported by OMPs on annual medical reports 
submitted to DMRE reported in the Health and Safety Inspectorate annual reports for the period 2005 - 2017. 
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2005 446,555 1,031 132 142 0 208 62 14 59 0 0 4 NR 1 4 NR 0 0 0 NR NR NR NR NR NR NR 1 

2006 457,335 1,348 350 186 0 0 26 0 0 0 0 0 NR 0 NR NR 0 0 0 NR NR NR NR NR NR NR NR 

2007 485,900 1,681 526 60 0 0 46 0 0 0 0 0 NR 0 NR NR 0 0 0 NR NR NR NR NR NR NR NR 

2008 512,010 1,671 555 0 NR NR 3 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 

2009 483,212 1,430 198 0 NR NR 6 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 

2010 481,509 1,742 249 80 0 0 20 0 0 0 0 0 NR 0 NR NR 0 0 0 NR NR NR NR NR NR NR NR 

2011 499,783 1,286 555 91 0 0 11 0 0 0 0 0 NR 0 NR NR 0 0 0 NR NR NR NR NR NR NR NR 

2012 506,435 1,420 126 86 0 0 19 0 0 0 0 0 NR 0 NR NR 0 0 0 NR NR NR NR NR NR NR NR 

2013 493,227 1,430 149 125 199 35 10 7 1 2 2 18 1 5 NR 5 0 4 2 NR 1 0 NR 1 1 NR NR 

2014 447,724 1,063 109 94 193 43 15 18 0 1 8 0 2 2 NR 0 0 0 0 NR 0 1 NR 0 0 NR NR 

2015 458,174 835 69 53 NR NR 14 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 

2016 433,980 635 38 58 169 0 17 13 1 28 10 0 0 3 2 NR 0 0 1 1 NR NR 1 NR NR 1 NR 

2017 439,929 652 52 66 139 0 12 12 0 2 7 0 12 0 0 NR 5 0 0 0 NR NR 0 NR NR 0 NR 

Total 21,884 16,224 3,108 1,041 700 286 261 64 61 33 27 22 15 11 6 5 5 4 3 1 1 1 1 1 1 1 1 
  

74.14 14.2 4.76 3.2 1.31 1.19 0.29 0.28 0.15 0.12 0.1 0.07 0.05 0.03 0.02 0.02 0.02 0.01 0 0 0 0 0 0 0 0 
  

74.14 88.3 93.1 96.3 97.6 98.8 99.1 99.4 99.5 99.6 99.7 99.8 99.9 99.9 99.9 99.9 99.9 100 100 100 100 100 100 100 100 100 

*NR = Not reported 
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Silicosis    Silico-Tuberculosis    Coal Workers’ Pneumoconiosis 

       

 Chronic Obstructive Airway Disease   Obstructive Airway Disease    Asbestosis 

Figure 8:  Number of occupational diseases reported by OMPs as reported in the Health and Safety Inspectorate annual reports of the DMRE. Note: 
Different y-axis scales used to illustrate changes in the number of reported cases over the period 2005 – 2017. 
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Figure 9:  Number of occupational diseases submitted by OMPs to DMRE for the period 2005 – 
2017. 

 

Figure 10:  Percentage of the total number of occupational diseases submitted by OMPs to the 
DMRE for the period 2005 – 2017. 
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Table 7: Summary of occupation diseases in the SAMI reported by NIOH Pathology autopsy 
annual report 1975 - 2018, RMA 1995-2018 data set and Mine Health and Safety Inspectorate 
annual reports 2005 – 2017. 

Occupational Disease 

NIOH Pathology 
Autopsy Reports 

 
N=112,702 
Autopsies 

RMA 
 
 

N=4,591 
Submitted Cases 

MHSI Annual 
Reports 

 
N=21,884 Reported 

Occupational 
Diseases 

Silicosis 6,794  16,224 

Emphysema 11,011   

Pulmonary 
Tuberculosis 

5,123   

Silico-Tuberculosis   3,108 

Other Respiratory 
Conditions 

 3,089  

Primary Lung Cancer 1,405   

Asbestosis 1,312  261 

Coal Workers’ 
Pneumoconiosis 

228  1,041 

Chronic Occupational 
Airway Disease 

  700 

Mesothelioma 522   

Allergic Contact 
Dermatitis 

 418  

Massive Fibrosis 407   

Mixed Dust 
Pneumoconiosis 

298   

Occupational Asthma  298  

Obstructive Airway 
Disease 

  286 

The fifteen occupational diseases with the highest number of reported cases by the three (3) 

organisations or regulatory bodies from the highest number of reported cases to lowest are: 

▪ Silicosis; 

▪ Emphysema;  

▪ Pulmonary Tuberculosis;  

▪ Silico-Tuberculosis;  

▪ Other Respiratory Conditions;  

▪ Primary Lung Cancer;  

▪ Asbestosis;  

▪ Coal Workers’ Pneumoconiosis; 
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▪ Chronic Occupational Airway Disease;  

▪ Mesothelioma;  

▪ Allergic Contact Dermatitis;  

▪ Massive Fibrosis;  

▪ Mixed dust Pneumoconiosis;  

▪ Occupational Asthma; and,  

▪ Obstructive Airway Disease. 

The differences in the number reported for the same occupational disease, i.e. silicosis, may 

be due to an under-reporting of certain occupational diseases in the SAMI and that different 

agencies’ reports use different criteria. For example, the RMA would report primarily on 

processed compensation claims, NIOH on autopsy cases and MHSI on the number of 

diseases reported by OMPs in annual medical reports to the inspector of mines. The numbers 

reported in the annual reports may, however, be used as indicators as to which hazardous 

chemical agents need to be prioritised to address the burden of occupational diseases in the 

SAMI. 

It is further important to note that the identified occupational diseases contribute to more than 

80% of the occupational diseases in the SAMI. The number of occupational diseases may, 

however, not be due to occupational exposure at the mines only as previous occupational and 

non-occupational exposures outside the mining environment might have been significant 

triggers towards the development of the reported disease outcomes.  

Lowering the OELs as well as the implementation of effective control strategies to lower the 

exposure level of mine employees to the hazardous chemical substances associated with the 

identified diseases, may therefore contribute to lower the number of reported occupational 

diseases in the SAMI. It is important to note that the impact of actions taken initially, may only 

reflect in 10 – 15 years due to the delayed development of an occupational disease after 

exposure to a specific hazardous chemical agent. 

11.1.1.3 Conclusion 

Silicosis, Emphysema, Pulmonary tuberculosis, Silico-Tuberculosis, Other respiratory 

conditions, Primary lung cancer, Asbestosis, Coal Workers’ Pneumoconiosis, Chronic 

Occupational Airway Disease, Mesothelioma, Allergic contact dermatitis, Massive fibrosis, 

Mixed dust Pneumoconiosis, Occupational Asthma and Obstructive Airway Disease are the 

most prevalent occupational diseases within the SAMI. Hazardous chemical substances that 

may lead to the development of the identified occupational diseases need to be identified to 

ensure these substances are included as priority substances whose OELs need to be 

reviewed. 

11.1.1.3.1 Limitations 

▪ The number of occupational diseases reported may be an underestimation because 

no data was received from the MBOD and theHealthSource (Pty) Ltd. 

▪ The number of reported occupational diseases may not be due to occupational 

exposure at the mines only as previous occupational and non-occupational exposures 

outside the mining environment might have been significant triggers towards the 

development of the reported disease outcomes. 
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▪  The current study could also not establish a dose-response effect for the reported 

occupational diseases as this is outside the scope of the current project. 

11.1.1.3.2 Way Forward 

▪ The Medical Bureau for Occupational Diseases (MBOD) was approached. A non-

disclosure agreement was signed and a framework that summarises the information 

needed was communicated with the data specialist of MBOD. Data not received up to 

the date of this report despite multiple attempts to obtain information. 

▪ The HealthSource (Pty) Ltd was approached and it was indicated that they will follow-

up. No feedback received up to the date of this report despite multiple attempts to 

obtain information. 

11.1.2 Conduct a systematic literature review to identify short- and long-term health 

effects of the occupational diseases with the highest prevalence in the SAMI 

The objective of this systematic literature review was to identify short- and long-term health 

effects of the occupational diseases with the highest prevalence in the SAMI as identified in 

Section 11.1.1. It was clear that a systematic review approach was not appropriate to reach 

the objective of this phase in the project because most of the literature that reports on short 

and long-term health effects are not published in peer-reviewed journals (Munn et al., 2018). 

This was mentioned at Project Delivery Technical Committee (PDTC) meetings at the MHSC 

(8 Sept 2019 & 27 Feb 2020) where it was requested to change the literature to a scoping 

literature review. This allowed the researchers to utilise reputable websites to obtain 

information on long- and short-term health effects.  

The identification of short and long-term health effects informs researchers to apply different 

study designs or approaches to conduct epidemiology studies. Chiogna and Bellini (2020) 

proposed, for example, an alternative approach for detecting short-term health effects of a 

population exposed to air pollution (Chiogna and Bellini, 2002). They proposed a different 

exposure assessment paradigm based on three measures of exposure, named night 

exposure, severity and duration. Knowledge of short-term health effects may, therefore, 

enable the selection of variables that will give a better view on personal exposure. The data 

obtained can then be used to run models to predict possible outcomes for different exposure 

duration and levels of exposure.  

11.1.2.1 Methods 

The fifteen occupational diseases with the highest prevalence in the SAMI identified in Section 

11.1.1 of this report were used for the literature review into the short- and long-term health 

effects. Databases of accredited institutions that publish data and information regarding 

occupational health, in particular, were searched. The following databases were searched: 

Centres of Disease Control (CDC), Mayo Clinics, John Hopkins Medicine, Agency for Toxic 

Substances and Disease Registry (ASTDR), Harvard Medical School (Harvard Health 

Publishing) platforms, American Lung Association, American Cancer Society and Library 

databases of the University of Pretoria. The following search terms were used: Occupational 

disease, symptoms, health and individual description of the above-mentioned organisation 

name. 

Information on each webpage or website was scrutinised to obtain information regarding short- 

and long-term health effects. Differentiation between short- and long-term health effects was 

not indicated. Conditions with poor prognosis were grouped under long-term health effects as 
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this will usually develop after prolonged exposures (Schneiderman et al., 2005, Townsend and 

Maynard, 2002). 

11.1.2.2 Results and Discussion 

The following table (Table 8) summarises the short- and long-term health effects of the most 

prevalent occupational diseases that were identified in Section 11.1.1 of the report. 
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Table 8: Occupational Lung Disease, causes, health effects and symptoms 

Occupational 

Disease 
Causes 

Health Effects / Symptoms 
References 

Short term Long Term 

Occupational 

Asthma 

Sensitiser induced (Allergic) 

asthma (90%) 

▪ Low Molecular Irritants e.g. 

 Latex 

 Animal Dander 

 Flour 

▪ High Molecular Irritants e.g. 

 Chemicals 

(isocyanide, metals. 

Etc) 

 Paint and cement 

products 

 Fungal infections 

(Rhizopus Nigrans) 

 

Irritant induced asthma (6%) 

▪ Exposure to dust, fumes, 

gases, mists, smoke (e.g. 

Sulphur dioxide) 

 

Work-exacerbated Asthma 

▪ Aggravation of existing 

asthma when exposed to 

irritants or exertion at work; 

▪ Especially prevalent in 

moderate to severe asthma 

and uncontrolled asthma 

▪ Mining one of the most 

common industries 

 

  

▪ Develops shortness of 

breath with 

bronchoconstriction, signs of 

pulmonary inflammation 

which is usually reversible 

(partly / total); Brought on by 

specific triggers (exposures) 

like family history, allergens, 

infection, smoking, etc; 

▪ Develops after being symptom-free for 

a period 

▪ Worsens at work or shortly afterwards 

▪ Improves away from work 

▪ Pulmonary function tests show a 

typical picture of asthma 

(https://www.mayoclinic.org/diseases-

conditions/occupational-asthma/symptoms-

causes/syc-20375772) 

(https://www.hopkinsmedicine.org/health/c

onditions-and-

diseases/asthma/occupational-asthma) 

 

▪ Can develop persistent airway 

hyperactivity 

▪ Can develop chronic obstructive airway 

disease (COAD) 

▪ Can develop pulmonary hypertension 

▪ Can develop Cor-Pulmonale (heart failure 

secondary to pulmonary hypertension) 

(https://www.mayoclinic.org/diseases-

conditions/occupational-asthma/symptoms-

causes/syc-20375772) 
 

(Jeebhay, 2012) 

(D'Amato et al., 2005) 

(Mabila et al., 2018) 

(Cooper, 2015) 

Occupational-asthma, Mayo Clinic 

Occupational Lung Diseases, Asthma. 

John Hopkins Medicine ("Occupational 

asthma”) 

https://www.mayoclinic.org/diseases-conditions/occupational-asthma/symptoms-causes/syc-20375772
https://www.mayoclinic.org/diseases-conditions/occupational-asthma/symptoms-causes/syc-20375772
https://www.mayoclinic.org/diseases-conditions/occupational-asthma/symptoms-causes/syc-20375772
https://www.hopkinsmedicine.org/health/conditions-and-diseases/asthma/occupational-asthma
https://www.hopkinsmedicine.org/health/conditions-and-diseases/asthma/occupational-asthma
https://www.hopkinsmedicine.org/health/conditions-and-diseases/asthma/occupational-asthma
https://www.mayoclinic.org/diseases-conditions/occupational-asthma/symptoms-causes/syc-20375772
https://www.mayoclinic.org/diseases-conditions/occupational-asthma/symptoms-causes/syc-20375772
https://www.mayoclinic.org/diseases-conditions/occupational-asthma/symptoms-causes/syc-20375772


CoE 180607: Milestone 5 Report (Version 3)       15/06/2021 

49 

 

Occupational 

Disease 
Causes 

Health Effects / Symptoms 
References 

Short term Long Term 

Chronic 

Obstructive 

Airway Disease 

(COAD) 

▪ Exposures to dust levels > 2 

mg/m3; 

▪ Higher prevalence in silica 

workers; 

▪ Largely associated with “dust” 

levels 

▪ Also found in foundries, 

heavy industry and exposure 

to welding fumes 

▪ Long-standing asthma 

important factor  

▪ Coughing 

▪ Shortness of breath 

▪ High prevalence of recurrent lung 

infections 

(https://www.hopkinsmedicine.org/health/c

onditions-and-diseases/occupational-lung-

diseases) 

 

▪ Pulmonary hypertension 

▪ Cor Pulmonale (heart failure secondary to 

pulmonary hypertension) 

▪ Bronchiectasis (lung destruction with 

recurrent infection and mucus production) 

▪ Impairment in dynamic lung functions and 

oxygen diffusion capacity 

(https://www.mayoclinic.org/diseases-

conditions/copd/symptoms-causes/syc-

20353679) 

 

(Oliver and Miracle-McMahill, 2006) 

(Weiner et al., 2007) 

(Mabila et al., 2018) 

(Grippi et al., 2015) 

Occupational Lung Diseases, John 

Hopkins Medicine  

COPD, Mayo Clinic("COPD,"; 

"Occupational Lung Diseases,") 

 

Toxic 

Pneumonitis  

▪ Metals 

 Antimony 

 Cadmium 

 Cobalt  

 Manganese 

 Mercury 

 Nickel 

 Zink 

▪ Gasses: 

 Ammonia; 

 Bromide 

 Hydrogen chloride 

 Chlorine 

 Isocyanates 

 Ozone 

 Phosgene 

 Sulfur dioxide 

 Smoke inhalation 

(combustion of organic 

and synthetic products) 

 

▪ Symptoms within the first 24-72 hours 

of exposure; 

▪ “Tightness” of the chest and burning 

chest pains; 

▪ Coughing 

▪ Acute respiratory distress syndrome 

(ARD); 

▪ Death from respiratory failure 

 

▪ Develop after 72 hours and within several 

days after exposure; 

▪ Reactive airway dysfunction syndrome 

(RADS) 

▪ Persistent airway hyper-reactivity; 

▪ Focal areas of hyperinflation and 

restrictive lung disease; 

▪ Impaired lung diffusion 

(Bradberry, 2016) 

(Quirce et al., 2016) 

(Rehman et al., 2018) 

(Antonini et al., 2003) 

(Jing and Schwartz, 2015) 

 

https://www.hopkinsmedicine.org/health/conditions-and-diseases/occupational-lung-diseases
https://www.hopkinsmedicine.org/health/conditions-and-diseases/occupational-lung-diseases
https://www.hopkinsmedicine.org/health/conditions-and-diseases/occupational-lung-diseases
https://www.mayoclinic.org/diseases-conditions/copd/symptoms-causes/syc-20353679
https://www.mayoclinic.org/diseases-conditions/copd/symptoms-causes/syc-20353679
https://www.mayoclinic.org/diseases-conditions/copd/symptoms-causes/syc-20353679
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Occupational 

Disease 
Causes 

Health Effects / Symptoms References 

Short term effects Long Term Effects  

Interstitial Lung 

Disease 

(Pneumoconiosi

s) 

Silicosis 

▪ Exposure to silica dust 

▪ Usually after years of 

exposure 

▪ Good correlation between 

exposure level and 

development of disease 

Acute Silicosis; 

▪ Most aggressive form after short term 

high exposure (8-29 months) 

▪ Aggressive, progressive dyspnea 

▪ Death due to respiratory failure 

▪ Sandblasters, quartz tunnel drillers, 

silica flour workers, surface coal 

miners 

(https://www.mayoclinic.org/diseases-

conditions/pulmonary-fibrosis/symptoms-

causes/syc-20353690) 

Simple Silicosis: 

▪ Rarely any chest symptoms 

▪ May develop chronic industrial bronchitis 

▪ Impaired lung functions (late 

manifestation) – normally restrictive 

pattern 

▪ Progressive Massive Fibrosis 

▪ Develop on background of simple silicosis 

▪ Chronic productive cough and exertional 

dyspnea 

▪ Emphysema 

▪ Respiratory failure 

▪ Associated Illnesses: 

▪ Pulmonary Tuberculosis (2-30 times 

higher); 

▪ Connective tissue disorders (Systemic 

Lupus, Rheumatoid arthritis and 

scleroderma) 

(https://www.atsdr.cdc.gov/ToxProfiles/tp.asp?i

d=1483&tid=290) 

(Fishwick and Barber, 2012) 

(Barnes et al., 2019) 

(Stansbury et al., 2015) 

(Antin-Ozerkis, 2015) 

Pulmonary fibrosis, Mayo Clinic 

Toxicological Profile for Silica, 

ASTDR("Pulmonary fibrosis,"; 

"Toxicological Profile for Silica,") 

 Asbestosis 

▪ All types of asbestos 

▪ Long latent period (20-40 

years) 

▪ Require massive exposure for 

shorter latency periods 

▪ Construction and mining 

▪ Short term health effects extremely 

rare before 15-20 years after exposure 

(https://www.mayoclinic.org/diseases-

conditions/asbestosis/symptoms-

causes/syc-20354637) 

(https://www.asbestos.com/asbestosis/sym

ptoms/) 

(https://www.lung.org/lung-health-and-

diseases/lung-disease-

lookup/asbestosis/asbestosis-symptoms-

causes.html) 

 

  

▪ Pleural plaques 

▪ Pleural effusion 

▪ Chest pains 

▪ Shortness of breath and respiratory failure 

▪ Restrictive type of impaired lung function 

▪ Impaired gas exchange in lungs 

▪ mesothelioma 

(https://www.mesotheliomaguide.com/mesothe

lioma/diagnosis/mesothelioma-vs-asbestosis/) 

 

(Courtice et al., 2016) 

(Rom, 2015) 

Asbestosis, Mayo Clinic 

Asbestosis Symptoms, Asbestos.com 

Asbestosis Symptoms and Diagnosis, 

Lung.org("Asbestosis Symptoms,"; 

"Asbestosis Symptoms and 

Diagnosis,") 

Mesothelioma vs. Asbestosis, 

Mesotheliomaguide.com 

("Asbestosis,"; "Mesothelioma vs. 

Asbestosis,") 

 

 

https://www.mayoclinic.org/diseases-conditions/pulmonary-fibrosis/symptoms-causes/syc-20353690
https://www.mayoclinic.org/diseases-conditions/pulmonary-fibrosis/symptoms-causes/syc-20353690
https://www.mayoclinic.org/diseases-conditions/pulmonary-fibrosis/symptoms-causes/syc-20353690
https://www.atsdr.cdc.gov/ToxProfiles/tp.asp?id=1483&tid=290
https://www.atsdr.cdc.gov/ToxProfiles/tp.asp?id=1483&tid=290
https://www.mayoclinic.org/diseases-conditions/asbestosis/symptoms-causes/syc-20354637
https://www.mayoclinic.org/diseases-conditions/asbestosis/symptoms-causes/syc-20354637
https://www.mayoclinic.org/diseases-conditions/asbestosis/symptoms-causes/syc-20354637
https://www.asbestos.com/asbestosis/symptoms/
https://www.asbestos.com/asbestosis/symptoms/
https://www.lung.org/lung-health-and-diseases/lung-disease-lookup/asbestosis/asbestosis-symptoms-causes.html
https://www.lung.org/lung-health-and-diseases/lung-disease-lookup/asbestosis/asbestosis-symptoms-causes.html
https://www.lung.org/lung-health-and-diseases/lung-disease-lookup/asbestosis/asbestosis-symptoms-causes.html
https://www.lung.org/lung-health-and-diseases/lung-disease-lookup/asbestosis/asbestosis-symptoms-causes.html
https://www.mesotheliomaguide.com/mesothelioma/diagnosis/mesothelioma-vs-asbestosis/
https://www.mesotheliomaguide.com/mesothelioma/diagnosis/mesothelioma-vs-asbestosis/
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Occupational 

Disease 
Causes 

Health Effects / Symptoms References 

Short term effects Long Term Effects  

 Sarcoidosis 

▪ Cause not clear but maybe; 

 Inflammatory 

 Autoimmune 

 Exposure to Beryllium  

▪ Pulmonary granulomas 

▪ Shortness of breath 

▪ Chest pains 

▪ Dry Coughing 

▪ Painful joints 

▪ Abnormal heart rhythm 

▪ Tender skin lesions 

▪ Kidney stones 

(Skolnik and Ryerson, 2016) 

(Meyer, 2014) 

(Moller and Chen, 2015) 

 Berylliosis and Hard Metal disease 

▪ Welding 

▪ Mining 

▪ Extraction industries 

▪ Symptoms only after months or years of exposure 

▪ Delayed hypersensitivity 

▪ Dyspnea and non-productive cough 

▪ Weight loss, fatigue and arthralgia 

▪ Impaired lung function of restrictive, obstructive or mixed pattern 

▪ Diffuse interstitial infiltrates with bilateral hilar adenopathy 

▪ Granuloma formation mimics sarcoidosis  

(Rossman, 1996) 

(Antin-Ozerkis, 2015) 

 Coal Workers Pneumoconiosis 

(CWP) 

▪ Exposure to coal dust 

▪ Classified as Simple CWP 

(up to 10mm lesions) 

▪ Complicated CWP (more 

than 10 mm lesions) 

▪ Silicosis (as for crystalline 

silica exposure)  

▪ Recurrent bronchitis and chest pains ▪ Localised emphysema 

▪ Lung function impairment of obstructive 

type 

▪ Cor Pulmonale (heart failure secondary 

to emphysema and pulmonary 

hypertension 

▪ Increased incidence of Pulmonary 

Tuberculosis 

(Wang et al., 1999) 

(Stansbury et al., 2015) 

Neoplastic Lung 

Disease 

Malignant Mesothelioma 

▪ Almost all are work-related 

▪ Even minimal and 

intermittent exposure to 

asbestos 

▪ Long latency of 30 to 35 

years 

▪ Most common symptoms are 

shortness of breath, chest pain, 

coughing and pleural effusion 

(https://www.mesotheliomaguide.com/mes

othelioma/diagnosis/mesothelioma-vs-

asbestosis/) 

▪ Weight loss 

▪ Chronic shortness of breath and 

coughing 

▪ Impaired lung function 

(https://www.mesotheliomaguide.com/mesothe

lioma/diagnosis/mesothelioma-vs-asbestosis/) 

(Carbone et al., 2012) 

(Miller, 2005) 

(Moon et al., 2015) 

Mesothelioma vs. Asbestosis, 

Mesotheliomaguide.com 

 

 Laryngeal cancer caused by exposure 

to; 

▪ Nickel  

▪ Chromium 

▪ Cutting oils 

▪ Hoarseness  

▪ Neck pains 

▪ Speech difficulties 

▪ Swallow difficulties 

▪ Weight loss 

▪ Speech difficulties 

▪ Spreading to other organs e.g. bone 

pains 

 

  

(Hall et al., 2020) 

(Kahl, 2007) 

 

 

https://www.mesotheliomaguide.com/mesothelioma/diagnosis/mesothelioma-vs-asbestosis/
https://www.mesotheliomaguide.com/mesothelioma/diagnosis/mesothelioma-vs-asbestosis/
https://www.mesotheliomaguide.com/mesothelioma/diagnosis/mesothelioma-vs-asbestosis/
https://www.mesotheliomaguide.com/mesothelioma/diagnosis/mesothelioma-vs-asbestosis/
https://www.mesotheliomaguide.com/mesothelioma/diagnosis/mesothelioma-vs-asbestosis/
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Occupational 

Disease 
Causes 

Health Effects / Symptoms References 

Short term effects Long Term Effects  

 Lung cancer caused by exposure to; 

▪ Beryllium 

▪ Cadmium 

▪ Silica 

▪ Synthetic Fibers e.g. rock wool, 

glass fibre and ceramic fibre 

▪ Radon 

▪ Diesel fumes 

▪ Shortness of breath 

▪ Coughing 

▪ Coughing of blood 

▪ Chest pain 

▪ Bone pains 

▪ Weight loss 

▪ Exercise-induced dyspnea 

▪ Pleural effusion 

▪ Metastasis (spreading to other parts of the 

body) 

(Falk and Williams, 2010) 

(Finkelstein, 1996) 

(Utell and Maxim, 2018) 

Infective Lung 

Disease 

Pulmonary Tuberculosis 

▪ Factors influencing 

development in miners; 

 Exposure to silica dust; 

 Poor living conditions 

 High prevalence of HIV 

infection 

▪ A bad cough that lasts 3 weeks or 

longer 

▪ Pain in the chest 

▪ Coughing up blood or sputum (mucus 

from deep inside the lungs) 

▪ Weakness or fatigue 

▪ Weight loss 

▪ No appetite 

▪ Chills 

▪ Fever 

▪ Sweating at night 

(https://www.mayoclinic.org/diseases-

conditions/tuberculosis/symptoms-

causes/syc-20351250) 

(https://www.cdc.gov/tb/topic/basics/signsa

ndsymptoms.htm)  

▪ Scarring/fibrosis of lungs; 

▪ Impaired lung function 

▪ Shortness of breath with physical activity 

▪ Pulmonary hypertension and Cor-

pulmonale (secondary heart failure) 

(https://www.mayoclinic.org/diseases-

conditions/tuberculosis/symptoms-causes/syc-

20351250) 

(Doucette and Cooper, 2015) 

Tuberculosis, Mayo Clinic 

Tuberculosis, 

CDC("Tuberculosis,") 

Dermatitis Allergic (contact) 

▪ Natural rubber latex 

▪ Sorbic acid 

▪ Latex Allergy 

▪ Hexavalent chromium 

▪ Colophonium 

Signs and symptoms: 

▪ Red rash 

▪ Blistering, itching, which may be 

severe 

▪ Dry, cracked, scaly skin 

Infection of the affected skin area. 

(https://www.mayoclinic.org/diseases-

conditions/contact-dermatitis/symptoms-

causes/syc-20352742) 

 

(Higgins et al., 2016) 

(Kridin et al., 2016) 

(Pesonen et al., 2019) 

(Sakata et al., 2005) 

Contact Dermatitis, Mayo Clinic 

Contact Dermatitis, Harvard("Contact 

Dermatitis,") Health 

https://www.mayoclinic.org/diseases-conditions/tuberculosis/symptoms-causes/syc-20351250
https://www.mayoclinic.org/diseases-conditions/tuberculosis/symptoms-causes/syc-20351250
https://www.mayoclinic.org/diseases-conditions/tuberculosis/symptoms-causes/syc-20351250
https://www.cdc.gov/tb/topic/basics/signsandsymptoms.htm
https://www.cdc.gov/tb/topic/basics/signsandsymptoms.htm
https://www.mayoclinic.org/diseases-conditions/tuberculosis/symptoms-causes/syc-20351250
https://www.mayoclinic.org/diseases-conditions/tuberculosis/symptoms-causes/syc-20351250
https://www.mayoclinic.org/diseases-conditions/tuberculosis/symptoms-causes/syc-20351250
https://www.mayoclinic.org/diseases-conditions/contact-dermatitis/symptoms-causes/syc-20352742
https://www.mayoclinic.org/diseases-conditions/contact-dermatitis/symptoms-causes/syc-20352742
https://www.mayoclinic.org/diseases-conditions/contact-dermatitis/symptoms-causes/syc-20352742
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Occupational 

Disease 
Causes 

Health Effects / Symptoms References 

Short term effects Long Term Effects  

▪ Wood dust ▪ Bumps and blisters, sometimes with 

oozing and crusting 

▪ Swelling, burning or tenderness 

(https://www.mayoclinic.org/diseases-

conditions/contact-dermatitis/symptoms-

causes/syc-20352742) 

(https://www.health.harvard.edu/a_to_z/co

ntact-dermatitis-a-to-z) 

 

Thick, scaly and dry skin. Discolouration of the 

skin with associated hair loss. 

(https://www.health.harvard.edu/a_to_z/contac

t-dermatitis-a-to-z) 

 

 

https://www.mayoclinic.org/diseases-conditions/contact-dermatitis/symptoms-causes/syc-20352742
https://www.mayoclinic.org/diseases-conditions/contact-dermatitis/symptoms-causes/syc-20352742
https://www.mayoclinic.org/diseases-conditions/contact-dermatitis/symptoms-causes/syc-20352742
https://www.health.harvard.edu/a_to_z/contact-dermatitis-a-to-z
https://www.health.harvard.edu/a_to_z/contact-dermatitis-a-to-z
https://www.health.harvard.edu/a_to_z/contact-dermatitis-a-to-z
https://www.health.harvard.edu/a_to_z/contact-dermatitis-a-to-z
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The short- and long-term health effects of the occupational diseases with the highest number 

of reported cases by National Institute for Occupational Health Pathology Autopsy annual 

reports from 1975 – 2017, Rand Mutual Assurance (RMA) for compensation from 1995 – 2018 

and Health and Safety Inspectorate annual reports over the period 2005 – 2017 as reported 

in Section 11.1.1 showed overall similar health effects. The reason being that the majority of 

airborne pollutants have an impact on the respiratory system. 

Knowledge of the short and long-term health effects and associated symptoms of occupational 

diseases with the highest number of reported cases in the SAMI can inform researchers to 

develop research questions for epidemiological studies to investigate the impact of night 

exposures, the severity of exposure and exposure duration on the development and or 

progression of the identified occupational diseases. The obtained data can then be used to 

run models to predict possible outcomes for different exposure scenarios in terms of the time 

of day, exposure duration and levels of exposure. The application of such an approach may 

improve the understanding in terms of the association between an environmental stressor i.e., 

chemical substances with a skin or sensitisation notation and health (Chiogna and Bellini, 

2002). 

Further, priority needs to be placed to lower the exposure of the identified environmental 

stressor(s) in the workplace that is known as a trigger(s) of the diagnosed occupational 

disease. If this is not an option, the employee that shows signs and symptoms of a specific 

occupational disease needs to be relocated to another work area if exposure cannot be 

eliminated or reduced. It is however important to note that engagement with management 

regularly is critical to ensure that action plans are put in place to budget for required control 

and management actions to lower exposure. 

Lowering of the exposure level or relocation may slow the progression of the diagnosed 

occupational disease of an individual employee. The development of similar or related 

occupational diseases may then also be prevented in fellow employees. 

In addition to the early diagnosis and management of exposure levels as described above, 

amending of occupational exposure limits and implementation of other control strategies such 

as managing shift duration, change of mining methods and technologies to suppress dust 

levels may also contribute to the decrease of the number of occupational diseases in the 

SAMI. The financial and socioeconomic implications and the practicability of amending 

occupational exposure limits or implementation of the mentioned controls, need to be carefully 

considered. 

11.1.2.3 Conclusion 

Similar health effects, i.e. impact on the respiratory system, was evident for the majority of the 

most prevalent occupational diseases identified in Section 11.1.1 of the report. Strategies to 

ensure early detection of the identified occupational diseases by Occupational Medical 

Practitioners and support medical staff is critical. Further, if signs and or symptoms are 

observed by Occupational Medical Practitioners or support medical staff during annual 

medical surveillance, it needs to be reported to management without delay and ensure that 

appropriate control and management actions are taken. 
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11.1.3 Conduct a systematic literature review to identify the airborne pollutant 

exposure/s associated with the occupational diseases with the highest 

prevalence in the SAMI 

The objective of this systematic literature review was to identify the airborne pollutant 

exposure/s associated with occupational diseases with the highest prevalence in the SAMI as 

identified in Section 11.1.1. 

As indicated in the introduction of Section 11.1.2, the proposed systematic review was 

changed to a scoping review process because scoping reviews consider emerging evidence 

(Munn et al., 2018).  This was mentioned at Project Delivery Technical Committee PDTC 

meetings (8 Sept 2019 and 27 Feb 2020) at the MHSC where it was requested to change the 

literature review to a scoping literature review. 

Identification of airborne pollutants associated with occupational diseases with the highest 

prevalence in SAMI will enable the mining industry to develop control strategies that will 

reduce exposure levels of employees who are exposed to the identified airborne pollutants. 

11.1.3.1 Methods 

An attempt was made to link airborne pollutant exposures to the most prevalent occupational 

diseases in the SAMI using the 80/20 principle as identified in Section 11.1.1. Section 11.1.3.1 

describes the different methodologies to report occupational disease that are used by the 

various statutory and regulating bodies namely the National Institute for Occupational Health 

(NIOH), Rand Mutual Assurance (RMA), the South African Mining Industry (SAMI) and the 

Health and Safety Inspectorate (HSI). For this reason, a link could not be identified between 

specific airborne pollutants that may contribute to specific occupational diseases such as 

emphysema, other respiratory conditions, primary lung cancer chronic occupational airway 

disease and allergic contact dermatitis. As such, trying to link specific airborne pollutants with 

the occupational diseases with the highest prevalence as reported in Section 11.1.1, was not 

feasible. For example, a specific group of an occupational disease such as emphysema is 

indicated in the data sets and annual reports. This created a challenge to identify a single 

airborne chemical substance that may act as a trigger for the development of a certain group 

of occupational disease such as emphysema. 

Due to the indicated complexity of the number of airborne pollutants that may contribute to 

specific groups of occupational diseases (i.e. emphysema, other respiratory conditions, 

primary lung cancer, chronic occupational airway disease and allergic contact dermatitis, etc.), 

the indicated target organ(s) for each hazardous chemical substance listed in the current 

Schedule 22.9 were tabulated in Microsoft Excel. With this approach, it was possible to identify 

the number of hazardous chemical substances that influence a specific target organ. This 

information was then utilised to determine if there is an agreement between the number of 

chemicals that influence specific target organs and the most prevalent occupational diseases 

identified in Section 11.1.1. 

To tabulate the target organ(s) of each hazardous chemical substance listed in the current 

Schedule 22.9, databases of the National Institute for Occupational Safety and Health 

(NIOSH) Pocket Guide to Chemical Hazards and International Labour Organisation 

International Chemical Safety Cards (ICSCs) were used to extract information regarding target 

organs and short- and long-term health effects. 
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The following approach was followed to extract the target organ/s of each chemical listed in 

Schedule 22.9.  The chemical name or CAS number of a chemical listed in Schedule 22.9 was 

as a first step searched in the NIOSH Pocket Guide to Chemical Hazards to extract the target 

organ/s of the specific chemical relevant data. Thereafter the link on the NIOSH Pocket Guide 

to Chemical Hazards navigates to the ICSCs webpage of the specific chemical. Additional 

information was extracted regarding the target organ/s of the specific chemical. The ICSC 

database information regarding target organ/s was captured and stored in Microsoft Excel for 

further data analysis. 

All the organs identified (e.g. respiratory system, eyes, skin, central nervous system etc.) in 

the NIOSH Pocket Guide to Chemical Hazards and ICSC databases were tabulated in a 

Microsoft Excel spreadsheet. 

All the target systems and organs that were identified (e.g. respiratory system, eyes, skin, 

central nervous system etc.) in the NIOSH Pocket Guide to Chemical Hazards and ICSC 

databases were tabulated in a Microsoft Excel spreadsheet. The indicated target organ/s as 

indicated in the NIOSH Pocket Guide to Chemical Hazards and ICSC databases were then 

marked for each chemical by using an “x” in a field that intersects with the specific chemical 

and target organ. The frequency of each organ was then calculated to obtain the total number 

of hits per organ for all the hazardous chemical substances listed in Schedule 22.9. The total 

number of hits per organ was then divided by the total number of hits for all the organs listed 

to calculate the percentage contribution for each organ to the total. The Pareto principle, or 

also known as the 80/20 principle, was then applied to determine which pollutants listed in 

Schedule 22.9 target more than 80% of the target systems and organs. 

11.1.3.2 Results and Discussion 

The captured data that list the target organ, short- and long-term health effects are listed in 

Appendix B.  The data depicted in Table 9 indicates that the respiratory system is targeted by 

68.1% of the total number of chemicals listed in Schedule 22.9 followed by the eyes (67.3%), 

skin (62.3%) and the central nervous system (43.6%). The indicated target systems or organs 

agree with the calculated occupational diseases prevalence where 14/15 of the occupational 

diseases origin is in the respiratory system and 1/15, allergic dermatitis is associated with 

diseases of the skin. 

Table 9: Total number of hits per target organ as per Schedule 22.9. 

Target system / organ Rank 
Number of times listed / 

786 chemicals 
Percentage 

Respiratory system 1 535 68.1 

Eye 2 529 67.0 

Skin 3 490 62.3 

Central Nervous System 4 343 43.6 

Kidney 5 209 26.6 

Liver 6 151 19.2 

Blood 7 118 15.0 

Cardiovascular system 8 105 13.4 

Heart 9 12 1.5 
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Table 10: The 15 occupational diseases with the highest number of reported cases as reported 
in Section 11.1.1 and associated target systems and organ(s) 

Occupational disease 
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Silicosis X         

Emphysema X         

Pulmonary tuberculosis X         

Silico-Tuberculosis X         

Other respiratory conditions X         

Primary lung cancer X         

Asbestosis X         

Coal Workers’ Pneumoconiosis X         

Chronic Occupational Airway Disease X         

Mesothelioma X         

Allergic contact dermatitis  X        

Massive fibrosis X         

Mixed dust Pneumoconiosis X         

Occupational Asthma X         

Obstructive Airway Disease X         
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Table 11: Hazardous Chemical substance(s) as listed in Schedule 22.9 that may result in the 
development of an occupational disease(s) identified to be one of the 15 highest reported 
diseases in the SAMI as reported in Section 11.1.1 

Occupational 
disease 

Hazardous Chemical substance as listed in Schedule 
22.9 

References 

Silicosis Exposure to silica dust 

(Fishwick and Barber, 2012, 

Barnes et al., 2019, 

Stansbury et al., 2015, 

Antin-Ozerkis, 2015) 

Emphysema 

Tobacco smoke, marijuana smoke, air pollution (ozone, fine 

particulate matter, nitrogen (NOx), chemical fumes (oxides) and 

dust 

Emphysema, Mayo Clinic 

Pulmonary tuberculosis 

Mycobacterium tuberculosis, increase in HIV infections, increase 

in the number of homeless people (poor environment and 

nutrition), Presence of drug-resistant strains of TB 

(Schraufnagel, 2014) 

Silico-Tuberculosis 
Exposure to silica dust, Poor living conditions, High prevalence of 

HIV infection 
(Schraufnagel, 2014) 

Other respiratory 

conditions 

Mineral dust, organic dust and irritant gases or vapours 

https://www.erswhitebook.org/chapters/occupational-lung-

diseases/ 

(Gibson et al., 2013) 

Primary lung cancer 
Beryllium, Cadmium, Silica, Synthetic Fibers e.g. rock wool, glass 

fibre and ceramic fibre, Radon, Diesel fumes 
(Falk and Williams, 2010) 

Asbestosis All types of asbestos 
(Courtice et al., 2016, Rom, 

2015) 

Coal Workers’ 

Pneumoconiosis 
Exposure to coal dust 

(Wang et al., 1999, 

Stansbury et al., 2015) 

Chronic Occupational 

Airway Disease 

Exposures to dust levels > 2 mg/m3; 

Higher prevalence in silica workers; 

Largely associated with “dust” levels 

Also found in foundries, heavy industry and exposure to welding 

fumes 

(Oliver and Miracle-

McMahill, 2006, Weiner et 

al., 2007, Mabila et al., 

2018, Grippi et al., 2015) 

Mesothelioma All types of asbestos 

(Carbone et al., 2012, 

Miller, 2005, Moon et al., 

2015) 

Allergic contact dermatitis 
Natural rubber latex, Sorbic acid, Latex Allergy, Hexavalent 

chromium, Colophonium, Wood dust 

(Higgins et al., 2016, Kridin 

et al., 2016, Sakata et al., 

2005) 

Massive fibrosis Silica, coal dust (Schraufnagel, 2014) 

Mixed dust 

Pneumoconiosis 

Silica-based dust, less-fibrogenic materials, such as carbon, 

silicates and iron 

(Faisal Mubarak Al and 

Shahieda, 2020) 

Occupational Asthma 

Sensitiser induced (Allergic) asthma (90%) 

Low Molecular Irritants e.g. Latex, Animal Dander, Flour 

High Molecular Irritants e.g. Chemicals (isocyanide, metals. Etc), 

Paint and cement products, Fungal infections (Rhizopus Nigrans) 

Irritant induced asthma (6%) 

Exposure dust, fumes, gases, mists, smoke (eg, Sulphur dioxide) 

Work-exacerbated Asthma 

Aggravation of existing asthma when exposed to irritants or 

exertion at work; 

(Jeebhay, 2012, D'Amato et 

al., 2005, Mabila et al., 

2018, Cooper, 2015) 

Obstructive Airway 

Disease 

Exposures to dust levels > 2 mg/m3; 

Higher prevalence in silica workers; 

Largely associated with “dust” levels 

Also found in foundries, heavy industry and exposure to welding 

fumes 

(Oliver and Miracle-

McMahill, 2006, Weiner et 

al., 2007, Mabila et al., 

2018, Grippi et al., 2015) 

 

https://www.erswhitebook.org/chapters/occupational-lung-diseases/
https://www.erswhitebook.org/chapters/occupational-lung-diseases/
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Different methodologies to report occupational disease used by the various statutory and 

regulating bodies namely the NIOH, RMA, SAMI and the Health and Safety Inspectorate (HSI) 

are described in Section 11.1.1. For this reason, a link could not be identified between specific 

airborne pollutants that may contribute to specific occupational diseases such as emphysema, 

other respiratory conditions, primary lung cancer, chronic occupational airway disease and 

allergic contact dermatitis.  

Only silicosis, asbestosis, mesothelioma and coal workers’ pneumoconiosis are occupational 

diseases on the list of most prevalent diseases linked to specific hazardous chemical 

substances (Table 11). An array of chemicals, either as a single chemical substance or in 

combination with other chemicals may trigger the development of the remainder of the 

occupational diseases that are listed namely, emphysema, pulmonary tuberculosis, other 

respiratory conditions, primary lung cancer, chronic occupational airway disease, allergic 

contact dermatitis, massive fibrosis, mixed dust pneumoconiosis, occupational asthma and 

obstructive airway disease.  

The outcome that the respiratory system and skin is the main organ systems involved in 

occupational diseases that account for 80% of the number of occupational diseases in the 

SAMI, highlights the importance that attention needs to be given to chemicals that influence 

the respiratory system and the skin and that priority needs to be given to the control and 

management of airborne contaminants that may cause occupational diseases of the 

respiratory system and skin. Effective control and management of exposure to airborne 

contaminants will not only decrease the number of respiratory and skin associated diseases 

significantly, but employees at mines quality of life may also improve. The outcome may 

therefore also lead to an improvement in general well-being and socio-economic status of 

employees at mines to provide for their families. 

11.1.3.3 Conclusion 

Similar target organs were evident for the majority of hazardous chemical substances listed in 

Schedule 22.9 and are aligned with the most prevalent occupational diseases identified in 

Section 11.1.1. Strategies for accurate monitoring, reporting and control of the chemical 

substances that may cause respiratory and skin associated occupational diseases by 

occupational hygienists and ventilation officers are critical. Further, if signs and/or symptoms 

are observed by Occupational Medical Practitioners or support medical staff during medical 

surveillance, it needs to be reported to management and occupational hygienists without delay 

to ensure that appropriate control and management actions are taken to lower exposure in the 

section/s where the employee(s) work. 

11.1.4 Rank the occupational airborne pollutants according to the prevalence statistics 

of occupational diseases in the SAMI to prioritise the OELs of airborne 

pollutants to be addressed as a priority 

The objective of this section is to rank the occupational airborne pollutants according to the 

prevalence statistics of occupational diseases in the SAMI to prioritise the OELs of airborne 

pollutants to be addressed as a priority. Different methodologies to report occupational 

disease are used by the various statutory and regulating bodies namely the NIOH, RMA, SAMI 

and the Health and Safety Inspectorate (HSI) are described in Section 11.1.1. For this reason, 

a link could not be identified between specific airborne pollutants that may contribute to 

specific occupational diseases such as emphysema, other respiratory conditions, primary lung 

cancer chronic occupational airway disease and allergic contact dermatitis. The reason for 
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this is because a specific group of an occupational disease such as emphysema is indicated 

in the data sets and annual reports. Because several hazardous chemical substances are 

associated with the development of for example emphysema, single airborne chemical 

substances that may act as a trigger for the development of emphysema could not be 

identified. 

To identify single airborne hazardous chemical substances associated with the most prevalent 

occupational diseases as reported in the Section 11.1.1, target organ/s for each hazardous 

chemical substance listed in the current Schedule 22.9 were tabulated in Microsoft Excel in 

Section 11.1.3. With this approach, it was possible to identify the number of hazardous 

chemical substances that influence a specific target organ. This information was then utilised 

to determine if there is an agreement between the number of chemicals that influence specific 

target organs and the most prevalent occupational diseases identified in Section 11.1.1. 

To identify single airborne hazardous chemical substances associated with the most prevalent 

occupational diseases, as reported in the Section 11.1.1, target organ(s) for each hazardous 

chemical substance listed in the current Schedule 22.9 were tabulated in Excel in Section 

11.1.3.  With this approach, it was possible to identify the number of hazardous chemical 

substances that influence a specific target organ. This information was then utilised to 

determine if there is an agreement between the number of chemicals that influence specific 

target organs and the most prevalent occupational diseases identified in Section 11.1.1. 

The outcome of Section 11.1.3 indicated that the respiratory system is targeted by 68.1% of 

the total number of chemicals listed in Schedule 22.9 followed by the eyes (67.3%), skin 

(62.3%), the central nervous system (43.6%) and kidneys (26.6%). The cumulative 

contribution of these target systems and organs was 78%.  

The application of the Pareto principle will identify hazardous chemical substances that will 

have an impact of 80% of the target organs. This will enable the prioritisation of chemicals 

with OELs that need to be addressed as a priority. 

11.1.4.1 Methods 

The reader is referred to Section 11.1.3.1 which describes the approach followed to link 

airborne pollutant exposures to the most prevalent occupational diseases in the SAMI using 

the 80/20 principle as identified in Section 11.1.1. 

In summary, the chemical name or CAS number of chemicals listed in Schedule 22.9 was 

used to search the NIOSH Pocket Guide to Chemical Hazards to capture the identified target 

organ(s) for the specific chemical substance. The extracted information was captured and 

stored in Excel. Thereafter, all the target organs were extracted into separate columns and 

linked with each chemical substance listed in Schedule 22.9. The number of times a specific 

organ was identified as a target organ was then counted for each listed chemical. The total of 

all target organs associated with each chemical was tabulated to calculate the percentage 

contribution of each target organ for the complete list of chemical substances listed in 

Schedule 22.9.  

11.1.4.2 Results and Discussion 

The captured data that lists the target organs is provided as an additional Excel document that 

forms part of this section of the project. An extract of the organs and the associated chemicals 

listed in Schedule 22.9 that may explain 80% of the overall health impacts, is depicted in Table 

14 to Table 44. 
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The data, as depicted in Table 12, indicated that the respiratory system is targeted by 68.1% 

of the total number of chemicals listed in Schedule 22.9 followed by the eyes (67.3%), skin 

(62.3%) and the central nervous system (43.6%). The indicated target organs agree with the 

calculated occupational diseases prevalence where 14/15 of the occupational diseases origin 

is in the respiratory system and 1/15, allergic dermatitis is associated with diseases of the 

skin. 

Table 12: Health impact of hazardous chemical substances listed in Schedule 22.9 on a 
specific target organ as per NIOSH Pocket Guide to Chemical Hazards. 

Target organ 
Number of chemicals listed 
per target organ out of 786 

chemicals 
Percentage 

Blood 118 15.0 

Blood cholinesterase 25 3.2 

Cardiovascular system 105 13.4 

Central Nervous System 343 43.6 

Eyes 529 67.3 

Gastrointestinal tract 28 3.6 

Heart 12 1.5 

Hematopoietic system 12 1.5 

Kidneys 209 26.6 

Liver 151 19.2 

Lung 11 1.4 

Lymphatic system 4 0.5 

Peripheral nervous system 22 2.8 

Reproductive system 56 7.1 

Respiratory 535 68.1 

Skin 490 62.3 

Spleen 9 1.1 

The number of hazardous chemical substances listed in Schedule 22.9 identified to have a 

health effect on more than one organ system are depicted in Table 13. Of the 786 listed 

chemicals, 192 are identified to have a health effect on three (3) organs, 172 on four (4) organs 

and 107 on five (5) organs. No health effects were listed for 119 chemical substances. 
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Table 13: Number of hazardous chemical substances listed in Schedule 22.9 identified to have 
a health effect on more than one organ system. 

Number of hazardous chemical substances 
Number of organs with associated health 

effects after exposure to specific 
hazardous chemical substances 

7 8 

45 7 

63 6 

107 5 

172 4 

192 3 

62 2 

19 1 

119 0 

The organ systems that may explain 80% of the overall health impacts when exposed to 

chemicals listed in Schedule 22.9 are the respiratory system (n=535, 19.9%), eyes (n=529, 

19.7%), skin (n=490, 18.2%), central nervous system (n=343, 12.7%) and kidneys (n=209, 

7.8%).  

The “X” shown in Table 14 to Table 44 indicates the specific organ or system that is targeted 

according to the NIOSH Pocket Guide to Chemical Hazards and ICSC database. The health 

impact of chemical substances on a single organ or systems or a combination of the listed 

organs or systems are depicted in Table 14 to Table 44. 
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Table 14: Hazardous chemical substances associated with the Respiratory system, Eyes, Skin, 
Central Nervous System and Kidneys that may explain 80% of the overall health impacts. 

Substance 
Pollutant 

Code 
Formula 

CAS 
Numbers 
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Acetaldehyde 1 CH3CHO 75-07-0 X X X X X 

1-Methylbutyl acetate 28 CH3COOCH(CH3)C3H7 626-38-0 X X X X X 

sec-Amyl acetate 28 CH3COOCH(CH3)C3H7 626-38-0 X X X X X 

gamma- Hexachlorocyclohexane 39 C6H6Cl6 58-89-9 X X X X X 

gamma-BHC 39 C6H6CI6 58-89-9 X X X X X 

gamma-HCH 39 C6H6Cl6 58-89-9 X X X X X 

Lindane 39 C6H6CI6 58-89-9 X X X X X 

Benzenethiol 44 C6H5SH 108-98-5 X X X X X 

Bromochloromethane 68 CH2BrCI 74-97-5 X X X X X 

Chlorobromomethane 68 CH2BrCI 74-97-5 X X X X X 

Bromoethane 69 CH3CH2Br 74-96-4 X X X X X 

Ethyl bromide 69 CH3CH2Br 74-96-4 X X X X X 

Tribromomethane 71 CHBr3 75-25-2 X X X X X 

Bromoform 71 CHBr3 75-25-2 X X X X X 

*Ethylene glycol ether [EGBE] 80 C4H9OCH2CH2OH 111-76-2 X X X X X 

*2- Butoxyethanol [EGBE] 80 C4H9OCH2CH2OH 111-76-2 X X X X X 

Caprolactam particulate inhalable 
vapour 

104 NH(CH2)5CO 105-60-2 X X X X X 

Captafol 106 C10H9CI4NO2S 242 5-06-1 X X X X X 

Catechol 117 C6H4(OH)2 120-80-9 X X X X X 

o- Dihydraxybenzene 117 C6H4(OH)2 120-80-9 X X X X X 

Pyrocatechol 117 C6H4(OH)2 120-80-9 X X X X X 

2-Chlorotoluene 145 CIC5H4CH3 95-49-8 X X X X X 

Cyclohexanone 165 C6H10O 108-94-1 X X X X X 

*1,1-Dichloroethylene 199 CH2=CCI2 75-35-4 X X X X X 

*Vinylidene chloride 199 CH2=CCl2 75-35-4 X X X X X 

1,3- Dichloropropene cis & trans 
isomers 

204 CIHC=CHCH2CI 542-75-6 X X X X X 

Dicyclopentadiene 207 C10H12 77-73-6 X X X X X 

2,6- Dimethylheptan-4-one 221 [(CH3)3CHCH2]2CO 108-83-8 X X X X X 

Diisobutyl ketone 221 (CH3)2C HCH2)2CO 108-83-8 X X X X X 

Dimethyl sulphate 237 (CH3)2SO4 77-78-1 X X X X X 

Diquat dibromide 249 C12H12Br2N2 85-00-7 X X X X X 

*Ethylene oxide 288 CH2CH2O 75-21-8 X X X X X 

Gasoline 305 — 8006-61-9 X X X X X 

Halothane 317 CF3CHCIBr 151-67-7 X X X X X 

Methyl isobutyl ketone [MIBK] 327 CH3COCH2CH(CH3)2 108-10-1 X X X X X 

Hydrazine 329 H2NNH2 302-01-2 X X X X X 

5-Methylhexan- 2-one 
(MIAK added) 

353 CH3COCH2CH2CH(CH3)2 110-12-3 X X X X X 

Isoamyl methyl ketone 353 CH3COCH2CH2CH(CH3)2 110-12-3 X X X X X 

Methyl isoamyl ketone 353 CH3COCH2CH2CH(CH3)2 110-12-3 X X X X X 

3,5,5-Trimethylcyclohex- 2-enone 359 C9H14O 78-59-1 X X X X X 

Isophorone 359 C9H14O 78-59-1 X X X X X 

Mercury and compounds, ex- cept 
Mercury alkyls [as Hg] 

386 Hg 7439-97-6 X X X X X 

4-Methyl-3- penten-2-one 387 (CH3)2C=CHCOCH3 141-79-7 X X X X X 
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Mesityl oxide 387 (CH3)2C=CHCOCH3 141-79-7 X X X X X 

Methylcyclohexanol 404 CH3C6H10OH 25639-42-3 X X X X X 

N-Methyl-N- 2,4,6-tetranitroaniline 418 (NO2)3C6H2N(NO2)CH3 479-45-8 X X X X X 

Tetryl 418 (NO2)3C6H2N(NO2)CH3 479-45-8 X X X X X 

*2- Nitroprapane 445 (CH3)2CH(NO2) 79-46-9 X X X X X 

Pentachlorophenol 460 C6CI5OH 87-86-5 X X X X X 

Perchloroethylene 464 CI2C=CCl2 127-18-4 X X X X X 

Tetrachloroethylene 464 CI2C=CCI2 127-18-4 X X X X X 

Phosphoryl trichloride 
Phosphorus oxychloride (correct 
term) 

478 POCI3 10025-87-3 X X X X X 

Sulphuryl difluoride 547 SO2F2 2699-79-8 X X X X X 

TNT 550 CH3C6H2(NO2)3 118-96-7 X X X X X 

2,4,6-Trinitrotoluene 550 CH3C6H2(NO2)3 118-96-7 X X X X X 

Tin compounds, organic except 
cyhexatin [as Sn] 

568 — — X X X X X 

Toluene 571 C6H5CH3 108-88-3 X X X X X 

*Trichloroethytene 577 CCI2=CHCI 79-01-6 X X X X X 

1,2,3-Trichloropropane 578 CH2CICHCICH2CI 96-18-4 X X X X X 

Turpentine 590 C10H16 (approx) 8006-64-2 X X X X X 

White spirit [Stoddard Solvent] 599 — 8052-41-3 X X X X X 

Xylene, o-, m-, p- or mixed iso- 
mers 

602 C6H4(CH3)2 1330-20-7 X X X X X 

1,6- Hexanolactam 
Caprolactam (correct term) 

104-105 NH(CH2)5CO 105-60-2 X X X X X 

 

Table 15: Hazardous chemical substances associated with the Respiratory system, Eyes, Skin 
and Central Nervous System that may explain 80% of the overall health impacts. 
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Acetone 4 (CH3)2CO 67-64-1 X X X X  

2-Aminoethanol 22 NH2CH2CH2OH 141-43-5 X X X X  

Ethanolamine 22 NH2CH2CH2OH 141-43-5 X X X X  

n-Amyl acetate 27 CH3COO (CH2)4CH3 628-63-7 X X X X  

Pentyl acetate 27 CH3COO(CH2)4CH3 628-63-7 X X X X  

Atrazine 36 C8H14CIN5 1912-24-9 X X X X  

*Benzene 43 C6H6 71-43-2 X X X X  

alpha-Chlorotoluene 49 C8H5CH2CI 100-44-7 X X X X  

Benzyl chloride 49 C6H5CH2CI 100-44-7 X X X X  

Bornan-2-one 61 C10H16O 76-22-2 X X X X  

Camphor, synthetic 61 C10H16O 76-22-2 X X X X  

Bromomethane 72 CH3Br 74-83-9 X X X X  

Methyl bromide 72 CH3Br 74-83-9 X X X X  

Butan-1-ol 76 CH3CH2CH2CH2OH 71-36-3 X X X X  

n-Butyl alcohol 76 CH3CH2CH2CH2OH 71-36-3 X X X X  
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Butan-2-ol 77 CH3CH(OH)CH2CH3 78-92-2 X X X X  

sec-Butyl alcohol 77 CH3CH(OH)CH2CH3 78-92-2 X X X X  

Butan-2-one 78 CH3COCH2CH3 78-93-3 X X X X  

Methyl ethyl ketone [MEK] 78 CH3COCH2CH3 78-93-3 X X X X  

n-Butyl acetate 81 CH3COO(CH2)3  CH3 123-86-4 X X X X  

sec-Butyl acetate 82 CH3COOCH(CH3) CH2CH3 105-46-4 X X X X  

2-Methylpropan-2-ol 85 (CH3)3COH 75-65-0 X X X X  

tert-Butyl alcohol 85 (CH3)3COH 75-65-0 X X X X  

n-Butyl glycidyl ether [BGE] 89 C4H9OCH2CHCH2O 2426-08-6 X X X X  

n-Butyl lactate 90 CH3CH(OH)COOC4H9 138-22-7 X X X X  

Chlorobenzene 131 C6H5CI 108-90-7 X X X X  

Isopropyl benzene 159 C6H5CH(CH3)2 98-82-8 X X X X  

Cumene 159 C6H5CH(CH3)2 98-82-8 X X X X  

Cyanamide 160 NH2CN 420-04-2 X X X X  

Cyanogen chloride 162 CICN 506-77-4 X X X X  

Cychlohexane 163 C6H12 110-82-7 X X X X  

Cyclohexene 166 C6H10 110-83-8 X X X X  

Cyclohexylamine 167 C6H11NH2 108-91-8 X X X X  

DDVP 172 (CH3O)2POOCH= CCI2 62-73-7 X X X X  

Dichlorvos 172 (CH3O)2POOCH=CCI2 62-73-7 X X X X  

Derris, commercial 175 C23H22O6 83-79-4 X X X X  

Rotenone 175 C23H22O6I 83-79-4 X X X X  

4-Hydroxy-4- methyl-pentan- 
2-one 

176 CH3COCH2C (CH3)2OH 123-42-2 X X X X  

Diacetone alcohol 176 CH3COCH2C (CH3)2OH 123-42-2 X X X X  

1,2-Dibromo-2,2- 
dichloroethyl dimethyl 
phosphate 

187 C4H7Br2CI2O4P 300-76-5 X X X X  

Dibrom 187 C4H7Br2CI2O4P 300-76-5 X X X X  

Naled 187 C4H7Br2CI2O4P 300-76-5 X X X X  

Diethyl ether 214 C2H5OC2H5 60-29-7 X X X X  

Ether 214 C2H5OC2H5 60-29-7 X X X X  

Ethyl ether 214 C2H5OC2H5 60-29-7 X X X X  

Hydroquinone 220 C6H4(OH)2 123-31-9 X X X X  

p- Dihydroxybenzene 220 C6H4(OH)2 123-31-9 X X X X  

Diisopropyl ether 227 (CH3)2CHOCH(CH3)2 108-20-3 X X X X  

Isopropyl ether 227 (CH3)2CHOCH(CH3)2 108-20-3 X X X X  

Dimethoxymethane 228 CH2(OCH3)2 109-87-5 X X X X  

Methylal 228 CH2(OCH3)2 109-87-5 X X X X  

1,3- Dimethylbutyl acetate 232 C8H16O2 108-84-9 X X X X  

sec-Hexyl acetate 232 C8H16O2 108-84-9 X X X X  

Dioxathion 243 C12H26O6P2S2 78-34-2 X X X X  

Diphosphorus pentasulphide 246 P2S5/P4S10 1314-80-3 X X X X  

Phosphorus pentasulphide 246 P2S5/P4S10 1314-80-3 X X X X  

Disulfoton 252 
(C2H5O)2PS 
CH2CH2SC2H5 

298-04-4 X X X X  

Disulphur decafluoride 253 S2F10 5714-22-7 X X X X  

Sulphur pentafluoride 253 S2F10 5714-22-7 X X X X  



CoE 180607: Milestone 5 Report (Version 3) 15/06/2021 

66 

 

Substance 
Pollutant 

Code 
Formula 

CAS 
Numbers 

R
e
s
p

ir
a
to

ry
 

E
y
e

s
 

S
k
in

 

C
e
n

tr
a
l 

N
e
rv

o
u

s
 

S
y
s
te

m
 

K
id

n
e
y
s

 

Divinyl benzene [DVB] 258 C6H4(HC=CH2)2 1321-74-0 X X X X  

Ethanol 268 CH3H2OH 64-17-5 X X X X  

Ethyl alcohol 268 CH3CH2OH 64-17-5 X X X X  

5-Methylheptan-3-one 275 C8H16O 541-85-5 X X X X  

Ethyl amyl ketone 275 C8H16O 541-85-5 X X X X  

Ethyl benzene 276 CH3CH2C6H5 100-41-4 X X X X  

Ethyl butyl ketone 278 CH3CH2CO(CH2)3CH3 106-35-4 X X X X  

Heptan-3-one 278 CH3CH2CO(CH2)3CH3 106-35-4 X X X X  

Formamide 301 HCONH2 75-12-7 X X X X  

Furfuryl alcohol 304 OCH=CHCH=CCH2OH 98-00-0 X X X X  

Heptan-2-one 320 CH3CO(CH2)4CH3 110-43-0 X X X X  

Methyl n-amyl ketone 320 CH3CO(CH2)4CH3 110-43-0 X X X X  

n-Hexane 325 CH3(CH2)4CH3 110-54-3 X X X X  

Hexan-2-one 326 CH3CO(CH2)3CH3 591-78-6 X X X X  

Methyl-n-butyl ketone 326 CH3CO(CH2)3CH3 591-78-6 X X X X  

4-Methylpentan-2-one 327 CH3COCH2CH(CH3)2 108-10-1 X X X X  

Hexone 327 CH3COCH2CH(CH3)2 108-10-1 X X X X  

Isobutyl methyl ketone 327 CH3COCH2CH(CH3)2 108-10-1 X X X X  

2- Methylpentane-2,4-diol 328 (CH3)2COHCH2CHOHCH3 107-41-5 X X X X  

Hexylene glycol 328 (CH3)2COHCH2 CHOHCH3 107-41-5 X X X X  

Potassium cyanide 336 KCN 151-50-8 X X X X  

Hydrogen—cyanide and 
cyanide salts [as CN] 
Potassium cyanide 

336 KCN 151-50-8 X X X X  

Iodine 345 I2 7553-56-2 X X X X  

Iodomethane 347 CH3I 74-88-4 X X X X  

Methyl iodide 347 CH3I 74-88-4 X X X X  

Isoamyl acetate 351 
CH3COOCH2  
CH2CH(CH3)2 

123-92-2 X X X X  

Isopentyl acetate 351 CH3COOCH2CH2CH(CH3)2 123-92-2 X X X X  

3-Methylbutan-1-ol 352 (CH3)2CHCH2CH2OH 123-51-3 X X X X  

Isoamyl alcohol 352 (CH3)2CHCH2CH2OH 123-51-3 X X X X  

Isobutyl acetate 354 CH3COOCH2CH(CH3)2 110-19-0 X X X X  

2-Methylpropan-1-ol 355 (CH3)2CHCH2OH 78-83-1 X X X X  

Isobutyl alcohol 355 (CH3)2CHCH2OH 78-83-1 X X X X  

Isopropyl acetate 361 CH3COOCH(CH3)2 108-21-4 X X X X  

Lithium hydride 370 LiH 7580-67-8 X X X X  

Malathion 376 C10H19O6PS2 121-75-5 X X X X  

Mequinol [INN] 383 CH3OC6H4OH 150-76-5 X X X X  

Methanethiol 391 CH3SH 74-93-1 X X X X  

Methyl mercaptan 391 CH3SH 74-93-1 X X X X  

Methyl alcohol 392 CH3OH 67-56-1 X X X X  

Methanol 392 CH3OH 67-56-1 X X X X  

1—Methoxypropan- 2-ol 394 CH3CHOHCH2OCH3 107-98-2 X X X X  

Propylene glycol 
monomethyl ether 

394 CH3CHOHCH2OCH3 107-98-2 X X X X  

Methyl acetate 395 CH3COOCH3 79-20-9 X X X X  

Methylcyclohexane 403 CH3C6H11 108-87-2 X X X X  
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Parathion-methyl 412 C8H10NO5PS 298-00-0 X X X X  

Methyl parathion 412 C8H10NO5PS 298-00-0 X X X X  

Methyl propyl ketone 413 CH3COCH2CH2CH3 107-87-9 X X X X  

Pentan-2-one 413 CH3COCH2CH2CH3 107-87-9 X X X X  

2-Phenylpropene 416 C6H5C(CH3)=CH2 98-83-9 X X X X  

alpha-Methyl styrene 416 C6H5C(CH3)=CH2 98-83-9 X X X X  

Methylstyrenes 417 CH2=CHC6H4CH3 25013-15-4 X X X X  

Vinyl toluenes, all isomers 417 CH2=CHC6CH3 25013-15- 4 X X X X  

Phosdrin 419 C7H13PO6 7786-34-7 X X X X  

Mevinphos 419 C7H13PO6 7786-34-7 X X X X  

Nitric oxide 437 NO 10102-43-9 X X X X  

Nitrogen 437 NO 10102-43-9 X X X X  

n-Octane 449 CH3(CH2)6CH3 111-65-9 X X X X  

Parathion 457 (C2H5O)2PSOC6  H4NO2 56-38-2 X X X X  

Pentane, all isomers 463 C5H12 — X X X X  

*Phenylethylene 469 C6H5CH=CH2 100-42-5 X X X X  

Phorate 471 C7H17O2PS3 298-02-2 X X X X  

Picric acid 481 (NO2)3C6H2OH 88-89-1 X X X X  

Propan-1-ol 
n-Propyl alcohol (correct 
name) 

494 CH3CH2CH2OH 71-23-8 X X X X  

n-Propanol 494 CH3CH2CH2OH 71-23-8 X X X X  

n-Propyl acetate 500 CH3COOC3H7 109-60-4 X X X X  

Silane 518 SiH4 7803-62-5 X X X X  

TEDP 542 [(CH3CH2O)2PS]2O 3689-24-5 X X X X  

Tetraethyl 
dithiopyrophosphate 

542 (CH3CH2O)2PS]2O 3689-24-5 X X X X  

Sulfotep 542 [(CH3CH2O)2PS]2O 3689-24-5 X X X X  

1,1,1,2-Tetrachloro- 1,2- 
difluoroethane 
1,1,2,2-Tetrachloro-1,2-
difluoroethane (correct 
name) 

557 CCI2FCCI2F 76-12-0 X X X X  

1,1,1,2-Tetrachloro- 2,2- 
difluoroethane 

558 CCI3CCIF2 76-11-9 X X X X  

Thiram 566 (CH3)2NCS2CS2N(CH3)2 137-26-8 X X X X  

Welding fumes 598 — — X X X X  

Ethylene glycol 283-284 HOCH2CH2OH 107-21-1 X X X X  
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Acetylsalicylic acid [Asprin] 6 CH3COOC6H4COOH 50-78-2 X X X  X 

3-Chloropropylene 13 CH2=CHCH2CI 107-05-1 X X X  X 

Allyl chloride 13 CH2=CHCH2CI 107-05-1 X X X  X 

Aziridine 38 CH2NHCH2 151-56-4 X X X  X 

Ethyleneimine 38 CH2NHCH2 151-56-4 X X X  X 

Boron trifluoride 64 BF3 7637-07-2 X X X  X 

Bromine pentafluoride 67 BrF5 7789-30-2 X X X  X 

Captan 107 C9H8Cl3NO2S 133-06-2 X X X  X 

Tetrabromomethane 114 CBr4 558-13-4 X X X  X 

*1- Chloro-2,3- epoxy propane 135 C3H5OCI 106-89-8 X X X  X 

*Epichlorohydrin 135 C3H5OCI 106-89-8 X X X  X 

Copper Dusts & mists (as Cu] 155 7440-50-8 — X X X  X 

Cyhexatin 169 (C6H111)3SnOH 13121-70-5 X X X  X 

Tricyclohexyltin hydroxide 169 (C6H11)3SnOH 13121-70-5 X X X  X 

*1,2- Dibromoethane 189 BrCH2CH2Br 106-93-4 X X X  X 

*Ethylene dibromide 189 BrCH2CH2Br 106-93-4 X X X  X 

1,2- Dichlorobenzene 193 C6H4CI2 95-50-1 X X X  X 

Dimethylformamide 235 HCON(CH3)2 68-12-2 X X X  X 

1,4-Dioxane, tech grade 242 OCH2CH2OCH2  CH2 123-91-1 X X X  X 

Ethyl silicate 292 Si(OC2H5)4 78-10-4 X X X  X 

Tetraethyl orthosilicate 292 Si(OC2H5)4 78-10-4 X X X  X 

Fluorine 298 F2 7782-41-4 X X X  X 

Glycerol, mist 308 HOCH2CH(OH)CH2OH 56-81-5 X X X  X 

Hexachloroethane vapour 321 CCI3CCl3 67-72-1 X X X  X 

Hexachloroethane inhalable 
particulate 

322 CCI3CCl4 

67-72-2 
67-72-1 (2 

AND 3 NOT 
FOUND) 

X X X  X 

Indene 343 C9H8 95-13-6 X X X  X 

Indium & compounds [as In] 344 In 7440-74-6 X X X  X 

Iodoform 346 CHI3 75-47-8 X X X  X 

Methyl ethyl ketone or perox- 
ides [MEKP] 

406 C8H16O4C8H18O6 1338-23-4 X X X  X 

Morpholine 426 C4H9NO 110-91-8 X X X  X 

Oxalic acid 453 COOHCOOH.2H2O 144-62-7 X X X  X 

Paraquate dichloride 
respirable particulate 

456 CH3(C5H4N)2CH3.2CI 1910-42-5 X X X  X 

Phenol 466 C6H5OH 108-95-2 X X X  X 

Phosphorus, yellow 475 P4 7723-14-0 X X X  X 

Phthalic anhydride 479 C6H4(CO)2O 85-44-9 X X X  X 

Picloram 480 C6H3CI3N2O2 1918-02-1 X X X  X 

Selenium & compounds, 
except hydrogen selenide [as 
Se] 

517 Se 7782-49-2 X X X  X 

Trimethylamine 584 (CH3)3N 75-50-3 X X X  X 

 



CoE 180607: Milestone 5 Report (Version 3) 15/06/2021 

69 

 

Table 17: Hazardous chemical substances associated with the Respiratory system, Eyes, 
Central Nervous System and Kidneys that may explain 80% of the overall health impacts. 

Substance 
Pollutant 

Code 
Formula 

CAS 
Numbers 

R
e
s
p

ir
a
to

ry
 

E
y
e

s
 

S
k
in

 

C
e
n

tr
a
l 

N
e
rv

o
u

s
 

S
y
s
te

m
 

K
id

n
e
y
s

 

2-Chloroethanol 137 CH2CICH2OH 107-07-3 X X  X X 

Ethylene chlorohydrin 137 CH2CICH2OH 107-07-3 X X  X X 

*Ethylene glycol monomethyl 
ether [EGME] 

285 CH3OCH2CH2OH 109-86-4 X X  X X 

*2- Methoxyethanol [EGME] 285 CH3OCH2CH2OH 109-86-4 X X  X X 

*Ethylene glycol monomethyl 
ether acetate [EGMEA] 

286 CH3COOCH2CH2OCH3 110-49-6 X X  X X 

*2- Methoxyethyl acetate 
[EGMEA] 

286 CH2COOCH2CH2OCH3 110-49-6 X X  X X 

Iron pentacarbonyl 349 Fe(CO)5 13463-40-6 X X  X X 

Pentacarbonyliron [as Fe] 349 Fe(CO)5 13463-40-6 X X  X X 

Methomyl 393 C5H10N2O2S 16752-77-5 X X  X X 

Thallium, soluble compounds 
[as TI] 

564 TI — X X  X X 

1,1,2-Trichloroethane 576 CHCI2CH2CI 79-00-5 X X  X X 

 

Table 18: Hazardous chemical substances associated with the Respiratory system, Skin, 
Central Nervous System and Kidneys that may explain 80% of the overall health impacts. 
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Manganese cyclopentadienyl 
tricarbonyl [as Mn] 

380 C5H5Mn(CO)3 12079-65-1 X  X X X 

Tricarbonyl(eta-cyclopenta 
dienyl) manganese 

380 C5H5Mn(CO)3 12079-65-1 X  X X X 

2- Methylcyclohexanone 405 CH3CHCO(CH2)3CH2 583-60-8 X  X X X 

Nitroethane 440 C2H5NO2 79-24-3 X  X X X 

Propargyl alcohol 496 HC=CCH2OH 107-19-7 X  X X X 

 

Table 19: Hazardous chemical substances associated with the Eyes, Skin, Central Nervous 
System and Kidneys that may explain 80% of the overall health impacts. 
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*Acrylonitrile 10 CH2=CHCN 107-13-1  X X X X 

*Carbon disulphide 112 CS2 75-15-0  X X X X 

Carbon tetrachloride 115 CCI4 56-23-5  X X X X 

Chloroform 139 CHCI3 67-66-3  X X X X 

1,1,1-Trichlorobis 2,2-bis(p- 
chlorophenyl)ethane 

171 (C6H4Cl)2CHCCI3 50-29-3  X X X X 

DDT 171 (C6H4CI)2CHCCl3 50-29-3  X X X X 
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 Dichlorodiphenyltrichloroethane 171 (C6H4CI)2CLHCCI3 50-29-3  X X X X 

2,4-DES 173 C6H7CI2NaO5S 136-78-7  X X X X 

Sodium 2,4-dichlorophenoxy 
ethyl sulphate 

173 C8H7CI2NaO5S 136-78-7  X X X X 

*1,2-Dichloroethane 198 CICH2CH2CI 107-06-2  X X X X 

*Ethylene dichloride 198 CICH2CH2CI 107-06-2  X X X X 

Mercury alkyls [as Hg] 385 — —  X X X X 

Naphthalene 427 C10H8 91-20-3  X X X X 

Pyridine 507 C5H5N 110-86-1  X X X X 

Sodium azide 532 NaN3 26628-2 2-8  X X X X 

 

Table 20: Hazardous chemical substances associated with the Respiratory system, Skin and 
Central Nervous System that may explain 80% of the overall health impacts. 

Substance 
Pollutant 

Code 
Formula 

CAS 
Numbers 

R
e
s
p

ir
a
to

ry
 

E
y
e

s
 

S
k
in

 

C
e
n

tr
a
l 

N
e
rv

o
u

s
 

S
y
s
te

m
 

K
id

n
e
y
s

 

tert-Butyl acetate 83 CH3COOC(CH3)3 540-88-5 X  X X  

Carbaryl 108 CH3NHCOOC10H7 63-25-2 X  X X  

n-Heptane 319 CH3(CH2)5CH3 142-82-5 X  X X  

Pyrethrins 
Pyrethrum (correct name) 

506 — 8003-34-7 X  X X  

 

Table 21: Hazardous chemical substances associated with the Respiratory system, Skin and 
Kidneys that may explain 80% of the overall health impacts. 
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Coal tar pitch volatiles [as 
cyclohexane soluble] 

152 — 65996-93-2 X  X  X 

1,2- Diaminoethane 181 NH2CH2CH2NH2 107-15-3 X  X  X 

Ethylene diamine 181 NH2CH2CH2NH2 107-15-3 X  X  X 

1,4- Dichlorobenzene 194 C6H4CI2 106-46-7 X  X  X 

Phenylhydrazine 470 C36H5NHNH2 100-63-0 X  X  X 
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Skin that may explain 80% of the overall health impacts. 

Substance 
Pollutant 

Code 
Formula 

CAS 
Numbers 

R
e
s
p

ir
a
to

ry
 

E
y
e

s
 

S
k
in

 

C
e
n

tr
a
l 

N
e
rv

o
u

s
 

S
y
s
te

m
 

K
id

n
e
y
s

 

Acetic acid 2 CH3COOH 64-19-7 X X X   

Acetic anhydride 3 (CH3CO)2O 108-24-7 X X X   

Acrolein 7 CH2=CHCHO 107-02-8 X X X   

Acrylaldehyde 7 CH2=CHCHO 107-02-8 X X X   

Acrylic acid 9 CH2=CHCOOH 79-10-7 X X X   

Allyl alcohol 12 CH2=CHCH2OH 107-18-6 X X X   

Allyl glycidyl ether (AGE) 14 C6H10O2 106-92-3 X X X   

Allyl-2,3- epoxypropyl ether 14 C6H10O2 106-92-3 X X X   

Aluminium metal inhalable 
particulate 

16 Al 7429-90-5 X X X   

Aluminium metal respirable 
particulate 

17 Al 7429-91 X X X   

Aluminium oxides inhalable 
particulate respirable 
particulate 

18 Al2O3 Al(OH)3  and AIOOH 1344-28-1 X X X   

Aluminium oxides inhalable 
particulate respirable 
particulate 

19 Al2O3 Al(OH)3  and AIOOH 1344-28-2 X X X   

Ammonia 24 NH3 7664-41-7 X X X   

Ammonium chloride, fume 25 NH4CI 12125-02-9 X X X   

Antimony & compounds [as 
Sb] except antimony 
trisulphide and antimony 
trioxide 

31 Sb 7440-36-0 X X X   

Benomyl 42 C14H18N4O3 17804-35-2 X X X   

Benzene-1,2,4,- tricarboxylic 
acid 1,2 anhydride 

45 C9H4O5 552-30-7 X X X   

Trimellitic anhydride 45 C9H4O5 552-30-7 X X X   

Benzoyl peroxide 47 (C6H5CO)2O2 94-36-0 X X X   

Dibenzoyl peroxide 47 (C6H5C O)2O2 94-36-0 X X X   

*Beryllium and beryllium com- 
pounds [as Be] 

50 Be 
7440-41-7 

(metal) 
X X X   

*Bis(chioromethyl) ether 
[BCME] 

52 CICH2OCH2CI 542-88-1 X X X   

Bis(2,3- epoxypropyl) ether 53 (OCH2CHCH2)2O 2238-07-5 X X X   

Diglycidyl ether [DGE] 53 (OCH2CHCH2)2O 2238-07-5 X X X   

Bismuth telluride [as Bi2Te3] 
Undoped 

56 Bi2Te3 1304-82-1 X X X   

Bismuth telluride [as Bi2Te3] 
Selenium-doped 

57 Bi2Te4 1304-82-2 X X X   

Borates, — tetra, sodium salts 
Anhydrous 

58 Na2B4O7 1330-43-4 X X X   

Disodium tetraborate 58 Na2B4O7 1330-43-4 X X X   

Borates, — tetra, sodium salts 
Decahydrate 

59 Na2B4O7.10H2O 1303-96-4 X X X   

Borates, — tetra, sodium salts 
Pentahydrate 

60 Na2B4O7.5H2O 12179-04-3 X X X   

Boron oxide 62 B2O3 1303-86-2 X X X   

Diboron trioxide 62 B2O3 1303-86-2 X X X   
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Boron tribromide 63 BBr3 10294-33-4 X X X   

Bromacil 65 C9H13BrN2O2 314-40-9 X X X   

Crotonaldehyde 79 CH3CH=CHCHO 4170-30-3 X X X   

trans-But-2- enal 79 CH3CH=CHCHO 4170-30-3 X X X   

Butyl acrylate 84 CH2=CHCOOC4H9 141-32-2 X X X   

n-Butylamine 86 CH3CH2CH2CH2NH2 109-73-9 X X X   

2-sec- Butylphenol 91 C2H5(CH3)CHC6H4OH 89-72-5 X X X   

Caesium hydroxide 95 CsOH 21351-79-1 X X X   

Calcium carbonate inhalable 
particulate respirable 
particulate 

96 CaCO3 1317-65-3 X X X   

Calcium cyanamide 98 CaNC=N 156-62-7 X X X   

Calcium hydroxide 99 Ca(OH)2 1305-62-0 X X X   

Calcium oxide 100 CaO 1305-78- X X X   

Carbonyl chloride 116 COCI2 75-44-5 X X X   

Phosgene 116 COCI2 75-44-5 X X X   

Cellulose inhalable particulate 
respirable particulate 

118 (C6H10O5)n 9004-34-6 X X X   

Chlorine 123 CI2 7782-50-5 X X X   

Chloroacetaldehyde 128 CICH2CHO 107-20-0 X X X   

2- Chloroacetophenone 129 C6H5COCH2CI 532-27-4 X X X   

Phenacyl chloride 129 C6H5COCH2CI 532-27-4 X X X   

Chloroacetyl chloride 130 CICH2COCI 79-04-9 X X X   

2-Chlorobuta- 1,3-diene 133 CH2=CCICH=CH2 126-99-8 X X X   

beta-Chloroprene 133 CH2=CCICH=CH2 126-99-8 X X X   

Chloropicrin 143 CCI3NO2 76-06-2 X X X   

Trichloronitromethane 143 CCI3NO2 76-06-2 X X X   

Chromium, metal and 
inorganic compounds [as Cr] 
Cr [II] compounds 

148   
7440-47-3 

(metal) 
X X X   

Copper Fume(as Cu] 154   
1317-38-0 
7440-50-8 
(ACGIH) 

X X X   

Cyclohexanol 164 C6H11OH 108-93-0 X X X   

2,2’- Diaminodiethylamine 179 (NH2CH2CH2)2NH 111-40-0 X X X   

2,2’- Iminodi(ethylamine) 179 (NH2CH2CH2)2NH 111-40-0 X X X   

Diethylene triamine 179 (NH2CH2CH2)2NH 111-40-0 X X X   

Dibutyl hydrogen phosphate 190 (C4H9O)2(OH)PO 107-66-4 X X X   

Dibutyl phosphate 190 (C4H9O)2(OH)PO 107-66-4 X X X   

Dicyclopentadienyl iron 208 (C5H5)2Fe 102-54-5 X X X   

Ferrocene 208 (C5H5)2Fe 102-54-5 X X X   

2,2’- Iminodiethanol 210 (CH2CH2OH)2NH 111-42-2 X X X   

Diethylamine 211 (C2H2)2NH 109-89-7 X X X   

2-Diethylaminoethanol 212 (C2H5)2NCH2CH2OH 100-37-8 X X X   

Diisopropylamine 226 (CH3)2CHNHCH(CH3)2 108-18-9 X X X   

Dimethylamine 230 (CH3)2NH 124-40-3 X X X   

Diphenylamine 244 (C6H5)2NH 122-39-4 X X X   

Phenyl ether, vapour 245 C6H6OC6H5 101-84-8 X X X   
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Disodium disulphite 250 Na2S2O5 7681-57-4 X X X   

Sodium metabisulphate 250 Na2S2O5 7681-57-4 X X X   

Disulphur dichloride 254 S2CI2 10025-67- 9 X X X   

Sulphur monochloride 254 S2CI2 10025-67-9 X X X   

4,4’-Thiobis(6- terf-butyl-m- 
cresol) 

256 CH3(OH)C6H2C (CH3)3]2S 96-69-5 X X X   

6,6-Di-tert- butyl-4,4—thiodi-
m- cresol 

256 [CH3(OH)C6H2C (CH3)3]2S 96-69-5 X X X   

Diuron 257 C9H10Cl2N2O 330-54-1 X X X   

Emery inhalable particulate 259 Al2O3 1302-74-5 X X X   

1,2 Epoxy-4-epoxyethyl-cyclo- 
hexane 

265 C8H12O2 106-87-6 X X X   

4-Vinyl cyclohexene dioxide 265 C8H12O2 106-87-6 X X X   

2,3-Epoxypropyl isopropyl 
ether 
Isopropyl glycidyl ether 
(correct name) 

266 C6H12O2 4016-14-2 X X X   

Isopropyl glycidyl ether [IGE] 266 C6H12O2 4016-14-2 X X X   

Ethyl acetate 272 CH3COOC2H5 141-78-6 X X X   

Ethyl acrylate C2H5 273 CH2=CHCOO 140-88-5 X X X   

Ethylamine 274 CH3CH2NH2 75-04-7 X X X   

Ferbam 294 [(CH3)2NCSS]3Fe 14484-64-1 X X X   

Formic acid 302 HCOOH 64-18-6 X X X   

2-Furaldehyde 303 C5H4O2 98-01-1 X X X   

Furfural 303 C5H4O2 98-01-1 X X X   

Glutaraldehyde 307 OCH(CH2)3CHO 111-30-8 X X X   

*Grain dust (oat, wheat, 
barley) 

312 — — X X X   

Gypsum inhalable particulate 313 CaSO42H2O 13397-24-5 X X X   

Hydrogen bromide 332 HBr 10035-10-6 X X X   

Hydrogen chloride 333 HCI 7647-01-0 X X X   

Hydrogen—cyanide and 
cyanide salts [as CN] Calcium 
cyanide  

335 Ca(CN)2 
592-01-8 

(156-62-7) 
X X X   

Hydrogen fluoride [as F] 338 HF 7664-39-3 X X X   

Hydrogen peroxide 339 H2O2 7722-84-1 X X X   

2- Hydroxypropyl acrylate 342 C6H10O3 999-61-1 X X X   

Iron oxide, dust & fume [as Fe] 348 Fe2O3 1309-37-1 X X X   

Iron salts [as Fe] 
(Soluble, as Fe) 

350 — — X X X   

Isooctyl alcohol [mixed 
isomers] 

358 C8H17OH 26952-21-6 X X X   

Isophorone [IPDI] 360 C12H18N2O2 4098-71-9 X X X   

Isopropyl alcohol 362 (CH3)2CHOH 67-63-0 X X X   

Propan-2-ol 362 (CH3)2CHOH 67-63-0 X X X   

Ketene 365 CH2=CO 463-51-4 X X X   

Magnesite inhalable 
particulate 

372 MgCO3 546-93-0 X X X   

Magnesite respirable 
particulate 

373 MgCO4 546-93-1 X X X   
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Maleic anhydride 377 C4H2O3 108-31-6 X X X   

Mercaptoacetic acid 384 HSCH2COOH 68-11-1 X X X   

Thioglycolic acid 384 HSCH2COOH 68-11-1 X X X   

Methacrylic acid 388 CH2=C(CH3)COOH 79-41-4 X X X   

Methyl acrylate 396 CH2=CHCOOCH3 96-33-3 X X X   

Methylamine 397 CH3NH2 74-89-5 X X X   

Methyl 2-cyanoacrylate 402 CH2=C(CN)COOCH3 137-05-3 X X X   

Methyl methacrylate 411 CH2=C(CH3)COOCH3 80-62-6 X X X   

Nitric acid 436 HNO3 7697-37-2 X X X   

Oil mist, mineral 450 — — X X X   

Orthophosphoric acid 451 H3PO4 7664-38-2 X X X   

Phosphoric acid 451 H3PO4 7664-38-2 X X X   

Osmium tetroxide [as Os] 452 OsO4 20816-12-0 X X X   

Paraffin wax, fume 455 — 8002-74-2 X X X   

Particles not otherwise 
classified [PNOC] inhalable 
particulate 

458 — — X X X   

Particles not otherwise 
classified [PNOC] respirable 
particulate 

459 — — X X X   

Phosphorus pentachloride 476 PCI5 10026-13-8 X X X   

Phosphorus trichloride 477 PCI3 7719-12-2 X X X   

Plaster of Paris inhalable 
particulate 

484 (CaSO4)2.H20 26499-65-0 X X X   

Plaster of Paris respirable 
particulate 

485 (CaSO4)2.H21 26499-65-1 X X X   

Platinum metal 486 Pt 7440-06-4 X X X   

Platinum salts, soluble [as Pt] 488 — — X X X   

Portland cement inhalable 
particulate 

491 — 65997-15-1 X X X   

Potassium hydroxide 493 KOH 1310-58-3 X X X   

Propionic acid 497 CH3CH2COOH 79-09-4 X X X   

Rouge inhalable particulate 513 Fe2O3 1309-37-1 X X X   

Silicon inhalable particulate 526 Si 7440-21-3 X X X   

Silicon respirable particulate 527 Si 7440-21-4 X X X   

Silicon carbide inhalable 
particulate 

528 SiC 409-21-2 X X X   

Silicon carbide respirable 
particulate 

529 SiC 409-21-3 X X X   

Sodium hydrogen sulphite 534 NaHSO3 7631-90-5 X X X   

Sodium hydroxide 535 NaOH 1310-73-2 X X X   

Starch inhalable particulate 536 (C6H10O5)N 9005-25-8 X X X   

Subtilisins [Proteolytic 
enzymes as 100% pure 
crystalline enzyme] 

540 — 
1395-21-7 
9014-01-1 

X X X   

Sulphur dioxide 543 SO2 7446-09-5 X X X   

Sulphuric acid 545 H2SO4 7664-93-9 X X X   

Sulphur tetrafluoride 546 SF4 7783-60-0 X X X   

Tantalum metal and oxide 
dusts [as Ta] 

553 Ta 
7440-25-7 
1314-61-0 

X X X   

Tetrasodium pyrophosphate 563 Na4P2O7 7722-88-5 X X X   
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Thionyl chloride 565 SOCI2 7719-09-7 X X X   

Tin compounds, inorganic ex- 
cept SnH4 [as Sn] 

567 — 
7440-31-5 
(Added) 

X X X   

Tributyl phosphate, all isomers 573 (C4HgPO4 126-73-8 X X X   

Trichloroacetic acid 574 CCI3COOH 76-03-9 X X X   

1,2,4-Trichlorobenzene 575 C6H3Cl3 120-82-1 X X X   

Trimethyl phosphite 586 (CH3O)3P 121-45-9 X X X   

Tungsten & compounds [as W] 
insoluble 

589 — 
7440-33-7 

(metal) 
X X X   

Vanadium pentoxide fume & 
respirable paniculate 

593 V2O6 1314-62-2 X X X   

Vinyl acetate 594 CH2=CHOOCCH3 108-05-4 X X X   

Wood dust: Hard wood 600 — — X X X   

Wood dust: Soft wood 601   — X X X   

Zinc chloride, fume 605 ZnCl2 7646-85-7 X X X   

Zinc stearate inhalable 
particulate 

607 Zn(C18H35O2)2 557-05-1 X X X   

Zinc stearate respirable 
particulate 

608 Zn(C18H35O2)3 557-05-2 X X X   

Aluminium pyro powders 19A — 7429-90-5 X X X   

Aluminium welding fumes 20A — 7429-90-5 X X X   

 

Table 23: Hazardous chemical substances associated with the Respiratory system, Eyes and 
Central Nervous System that may explain 80% of the overall health impacts. 
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Biphenyl 51 (C6H5)2 92-52-4 X X  X  

Diphenyl 51 (C6H5)2 92-52-4 X X  X  

Bis(2- ethythexyl) phthalate 54 C6H4(COOC8H17)2 117-81-7 X X  X  

Di-(2- ethythexyl) phthalate 
[DEHP] 

54 C6H4(COOC8H17)2 117-81-7 X X  X  

Di-sec-octyl phthalate 54 C6H4(COOC8H17)2 117-81-7 X X  X  

*Buta-1,3- diene 74 CH2=CHCH=CH2 106-99-0 X X  X  

Cyanogen 161 (CN)2 460-19-5 X X  X  

Oxalonitrile 161 (CN)2 460-19-5 X X  X  

Diazinon 184 C12H21N2O3PS 333-41-5 X X  X  

1,2 Dichloroethylene cis & 
trans isomers 

200 CICH=CHCI 540-59-0 X X  X  

Ethyl formate 289 CH3CH2OCHO 109-94-4 X X  X  

Hydrogen sulphide 341 H2S 7783-06-4 X X  X  

Methyl formate 409 HCOOCH3 107-31-3 X X  X  

Tetraethyl pyrophosphate 549 (CH3CH2O)2PO]2O 107-49-3 X X  X  

TEPP 549 [(CH3CH2O)2PO]2O 107-49-3 X X  X  

1,1,2,2-Tetrabromoethane 556 CHBr2CHBr2 79-27-6 X X  X  

Tetrahydrofuran 561 C4H8O 109-99-9 X X  X  
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Table 24: Hazardous chemical substances associated with the Respiratory system, Eyes and 
Kidneys that may explain 80% of the overall health impacts. 
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Aniline 29 C6H5NH2 62-53-3 X X   X 

Ethanethiol 267 CH3CH2SH 75-08-1 X X   X 

Ethyl mercaptan 267 CH3CH2SH 75-08-1 X X   X 

*Ethylene glycol monoethyl 
ether [EGEE] 

270 CH3CH2OCH2CH2OH 110-80-5 X X   X 

Glycol monoethyl 270 CH3CH2OCH2CH2OH 110-80-5 X X   X 

*2- Ethoxyethanol [EGEE] 270 CH3CH2OCH2CH2OH 110-80-5 X X   X 

Methyl silicate 415 (CH3O)4Si 681-84-5 X X   X 

Tetramethyl orthosilicate 415 (CH3O)4Si 681-84-5 X X   X 

Molybdenum compounds [as 
Mo] soluble compounds 

422 Mo 
7439-98-7 

(metal) 
X X   X 

Molybdenum compounds [as 
Mo] insoluble compounds 

423 Mo 
7439-98-7 

(metal) 
X X   X 

 

Table 25: Hazardous chemical substances associated with the Respiratory system, Central 
Nervous System and Kidneys that may explain 80% of the overall health impacts. 

Substance 
Pollutant 

Code 
Formula 

CAS 
Numbers 

R
e
s
p

ir
a
to

ry
 

E
y
e

s
 

S
k
in

 

C
e
n

tr
a
l 

N
e
rv

o
u

s
 

S
y
s
te

m
 

K
id

n
e
y
s

 

Acetonitrile 5 CH3CN 75-05-8 X     X X 

Chlorodifluoromethane 134 CHCIF2 75-45-6 X     X X 

Diflurochloromethane 134 CHCIF2 75-45-6 X     X X 

Chloroethane 136 CH3CH2CI 75-00-3 X     X X 

Ethyl chloride 136 CH3CH2CI 75-00-3 X     X X 

Diborane 186 B2H6 19287-45- 7 X     X X 

Manganese, elemental, and 
inorganic compounds [as Mn] 

378 Mn 
7439-96-5 

(metal) 
X     X X 

Manganese, fume [as Mn] 379 Mn 7439-96-5 X     X X 

Manganese tetroxide 381 Mn3O4 1317-35-7 X     X X 

Trimanganese tetraoxide 381 Mn3O4 1317-35-7 X     X X 

N-Methylaniline 398 C6H5NHCH3 100-61-8 X     X X 

Sodium fluoroacetate 533 CH2FCOONa 62-74-8 X     X X 
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Table 26: Hazardous chemical substances associated with the Eyes, Skin and Central Nervous 
System that may explain 80% of the overall health impacts. 
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*Acrylamide 8 CH2=CHCONH2 79-06-1  X X X  

Bromoethylene 70 CH2=CHBr 593-60-2  X X X  

Vinyl bromide 70 CH2=CHBr 593-60-2  X X X  

Hexahydro-1,3,5-trinitro- 1,3,5- 
triazine 

168 C3H6N6O6 121-82-4  X X X  

ROX 168 C3H6N6O6 121-82-4  X X X  

Cyclonite (RDX] 168 C3H6N6O6 121-82-4  X X X  

*Dichloromethane 202 CH2CI2 75-09-2  X X X  

*Methylene chloride 202 CH2C I2 75-09-2  X X X  

Sodium cyanide 337 NaCN 143-33-9  X X X  

Hydrogen—cyanide and 
cyanide salts [as CN] Sodium 
cyanide 

337 NaCN 143-33-9  X X X  

Methacrylonitrile 389 CH2=C(CH3)CN 126-98-7  X X X  

*1,1,1-Trichloroethane 401 CH3CCI3 71-55-6  X X X  

Methyl chloroform 401 CH3CCI3 71-55-6  X X X  

4-Methylpentan-2-ol 410 (CH3)2CHCH2CH(OH)CH3 108-11-2  X X X  

Methyl isobutyl carbinol 410 (CH3)2CHCH2CH(OH)CH3 108-11-2  X X X  

Nitromethane 443 CH3NO2 75-52-5  X X X  

Phenyl-2,3-epoxypropyl ether 
Phenyl glycidyl ether (Correct 
name) 

468 C6H5OCH2CHCH2 122-60-1  X X X  

 

Table 27: Hazardous chemical substances associated with the Eyes, Central Nervous System 
and Kidneys that may explain 80% of the overall health impacts. 

Substance 
Pollutant 

Code 
Formula 

CAS 
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Chlordane 122 C10H6CI8 57-74-9  X  X X 

*Lead, elemental, and 
inorganic compounds [as Pb] 

366 Pb 
7439-92-1 

(metal) 
 X  X X 

*Lead tetra- ethyl [as Pb] 367 Pb(C2H5)4 78-00-2  X  X X 

Tricarbonyl 
(methylcyclopentatricarbonyl 
dienyl) 

406 CH3C5H4Mn(CO)3 12108-13-3  X  X X 

Methylcyclopentadienyl 
manganese tricarbonyl [as Mn] 

406 CH3C5H4Mn(CO)3 12108-13-3  X  X X 

1-Nitropropane 444 C3H7NO2 108-03-2  X  X X 

Propylene dinitrate 
Propylene glycol dinitrate 
(correct name) 

501 CH3CNO2OHCHNO2OH 6423-43-4  X  X X 

Propylene glycol dinitrate 
[PGDN] 

501 CH3CNO2OHCHNO2OH 6423-43-4  X  X X 
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Table 28: Hazardous chemical substances associated with the Eyes, Skin and Kidneys that 
may explain 80% of the overall health impacts. 

Substance 
Pollutant 

Code 
Formula 
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Nitrobenzene 439 C6H5NO2 98-95-3  X X  X 

2,4,6-Trinitrophenol 481 (NO2)C6H2OH 88-89-1  X X  X 

 

Table 29: Hazardous chemical substances associated with the Skin, Central Nervous System 
and Kidneys that may explain 80% of the overall health impacts. 

Substance 
Pollutant 
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Aldrin 11 C12H8CI6 309-00-2   X X X 

Tetrachloromethane 115 CCl4 56-23-5   X X X 

Trichloromethane 139 CHCI3 67-66-3   X X X 

1,1-Dichloroethane 197 CH3CHCI2 75-34-3   X X X 

Ethylidene dichloride 197 CH3CHCI2 75-34-3   X X X 

Dieldrin 209 C12H8CI6O 60-57-1   X X X 

Endosulfan 261 C9H6Cl6O3S 115-29-7   X X X 

2-Propyn-1-ol 496 HC=CCH2OH 107-19-7   X X X 

 

Table 30: Hazardous chemical substances associated with the Respiratory system and Eyes 
that may explain 80% of the overall health impacts. 

Substance 
Pollutant 

Code 
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Ammonium sulphamate 26 NH2SO3NH4 7773-06-0 X X    

Asphalt, petroleum fumes 35 — 8052-42-4 X X    

Barium sulphate, respirable 
particulate 

41 BaSO4 7727-43-7 X X    

Carbon black 110 C 1333-86-4 X X    

Chlorine dioxide 126 CIO2 10049-04-4 X X    

Diatomaceous earth, natural 
[respirable particulate] 

183 SiO2 68855-54- 9 X X    

Diazomethane 185 CH2N2 334-88-3 X X    

Dibutyl phthalate 191 C6H4(CO2C4H9)2 84-74-2 X X    

1,3-Dichloro-5,5-dimethyl 2 
hydantoin 

196 C5H6CI2N2O2 118-52-5 X X    

Dimethyl phthalate 236 C6H4(COOCH3)2 131-11-3 X X    

*Ethylene glycol monoethyl 
ether acetate [EGEEA] 

271 C2H5OCH2CH2OOCCH3 111-15-9 X X    

*2-Ethoxyethyl acetate 
[EGEEA] 

271 C2H5OCH2CH2 OOCCH3 111-15-9 X X    

4- Ethylmorpholine 291 C4H8ONCH2CH3 100-74-3 X X    
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Substance 
Pollutant 

Code 
Formula 

CAS 
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Ferrovanadium dust 295 FeV 12604-58-9 X X    

*Formaldehyde 300 HCHO 50-00-0 X X    

Hydrogen selenide [as Se] 340 H2Se 7783-07-5 X X    

1,5- Naphthalene diisocyanate 428 C10H6(NCO)2 3173-72-6 X X    

Nitrogen dioxide 441 NO2 10102-44-0 X X    

Ozone 454 O3 10028-15-6 X X    

Pentaerythritol inhalable 
particulate 

461 C(CH2OH)4 115-77-5 X X    

Pentaerythritol respirable 
particulate 

462 C(CH2OH)5 115-77-6 X X    

Rosin core solder pyrolysis 
products [as formaldehyde) 

512 — — X X    

Silica, amorphous inhalable 
particulate 

519 SiO2 7631-86-9 X X    

* Silica, crystalline [respirable 
particulate] Quartz 

522 SiO5 14808-60-7 X X    

Tridymite 523 SiO2 14808-60- 7 X X    

Tripoli 524 SiO2 14808-60-7 X X    

Sucrose 541 C12H22O11 57-50-1 X X    

Talc respirable particulate 552 Mg3Si4O10(OH)3 
14807-96-7 

14807-96-6? 
X X    

Yttrium 604 Y 7440-65-5 X X    

 

Table 31: Hazardous chemical substances associated with the Respiratory and Kidneys that 
may explain 80% of the overall health impacts. 

Substance 
Pollutant 

Code 
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CAS 
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Aminodimethylbenzene 21 (CH3)2C6H3NH2 1300-73-8 X    X 

Xylidine, all isomers 21 (CH3)2C6H3NH2 1300-73-8 X    X 

*Cadmium & cadmium com- 
pounds, except cadmium 
oxide fume, cadmium sulphide 
and cadmium sulphide 
pigments [as Cd] 

92 Cd 
7440-43-9 

(metal) 
X    X 

*Cadmium oxide fume [as Cd] 93 CdO 1306-19-0 X    X 

Stibine 538 SbH3 7803-52-3 X    X 
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Table 32: Hazardous chemical substances associated with the Respiratory and Skin that may 
explain 80% of the overall health impacts. 

Substance 
Pollutant 

Code 
Formula 

CAS 
Numbers 
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Aluminium alkyl compounds 15 — — X   X     

Aluminium salts, soluble 20 — — X   X     

Chlorine trifluoride 127 CIF3 7790-91-2 X   X     

*Cobalt & cobalt compounds 
[as Co] 

153 Co 7440-48-4 X   X     

Fluorotrichloromethane 299 CCI3F 75-69-4 X   X     

Trichlorofluoromethane 299 CCI3FO 75-69-4 X   X     

Perchloryl fluoride 465 CIO3F 7616-94-6 X   X     

p- Phenylenediamine 
p-Phenylene diamine (correct 
spelling) 

467 C6H4(NH2)2 106-50-3 X   X     

Zirconium compounds [as Zr] 609 Zr 7440-67-7 X   X     

 

Table 33: Hazardous chemical substances associated with the Respiratory and Central 
Nervous System that may explain 80% of the overall health impacts. 

Substance 
Pollutant 

Code 
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2-Aminopyridine 23 NH2C5H4N 504-29-0 X   X  

Guthion 37 C10H12O3PS2N3 86-50-0 X   X  

Azinphos-methyl 37 C10H12O3PS2N3 86-50-0 X   X  

Bromine 66 Br2 7726-95-6 X   X  

*Chloroethylene VCM) 138 H2C=CHCI 75-01-4 X   X  

*Vinyl chloride 138 H2C=CHCI 75-0-4 X   X  

Chlorpyrifos 147 C9H11CI3NO3PS 2921-88- 2 X   X  

Dibromodifluoromethane 188 CBr2F2 75-61-6 X   X  

Nitrous oxide 447 N2O 10024-97-2 X   X  

 

Table 34: Hazardous chemical substances associated with the Eyes and Central Nervous 
System that may explain 80% of the overall health impacts. 

Substance 
Pollutant 
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Enflurane 263 CHFCICF2OCHF2 13838-16- 9  X  X  

Rhodium (as Rh] soluble salts 511 Rh   X  X  
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Table 35: Hazardous chemical substances associated with the Eyes and Skin that may explain 
80% of the overall health impacts. 

Substance 
Pollutant 

Code 
Formula 

CAS 
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p-Benzoquinone 46 C6H4O2 106-51-4  X X   

Quinone 46 C6H4O2 106-51-4  X X   

Chlorodiphenyl (42% chlorine) 124 
C6H4CIC8H3CI2 
(Approx) 

53469-21-9  X X   

Chlorodiphenyl (54% chlorine) 125 
C6H3CI2C6H2CI3 
(Approx) 

11097-69-1  X X   

2-Chloro-6- (trichloromethyl) 
pyridine 

146 ClC5H3NCCI3 1929-82-4  X X   

Nitrapyrin 146 CIC5H3NCCI3 1929-82-4  X X   

Chromium, metal and 
inorganic compounds [as Cr] 
Metal and Cr [III] compounds 

149   —  X X   

Diethanolamine 210 (CH2CH2OH)2NH 111-42-2  X X   

Diphenyl ether [vapour] 245 C6H5OC6H5 101-84-8  X X   

2,6-Di-tert- butyl-p-cresol 255 (C4H9)2CH3C6H20H 128-37-0  X X   

Hafnium 316 Hf 7440-58-6  X X   

Silver 530 Ag 
7440-22-4 

(metal) 
 X X   

 

Table 36: Hazardous chemical substances associated with the Eyes and Kidneys that may 
explain 80% of the overall health impacts. 

Substance 
Pollutant 
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Carbon tetrabromide 114 CBr4 558-13-4  X   X 

Fenchlorphos 293 (CH3O)2PSOC6H2CI3 299-84-3  X   X 

Ronnel 293 (CH3O)2P(S)OC6 BH2CI3 299-84-3  X   X 

 

Table 37: Hazardous chemical substances associated with the Skin and Central Nervous 
System that may explain 80% of the overall health impacts. 

Substance 
Pollutant 

Code 
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Chloropentafluoroethane 142 CCIF2CF3 76-15-3   X X  

N,N- Dimethylacetamide 229 CH3CON(CH3)2 127-19-5   X X  

Nitroglycerine [NG] 309 CH2NO3CHNO3CH2NO3 55-63-0   X X  

Nitrotoluene, all isomers 446 CH3C6H4NO2 88-72-2   X X  

Tetrachloronaphthalenes, all 
isomers 

559 C10H4Cl4 1335-88-2   X X  



CoE 180607: Milestone 5 Report (Version 3) 15/06/2021 

82 

 

1,1,1,2-Tetrafluoroethane 560 CF3CH2F 811-97-2   X X  

1,1,2-Trichlorotrifluoroethane 579 CCI2FCCIF2 76-13-1   X X  

 

Table 38: Hazardous chemical substances associated with the Skin and Kidneys that may 
explain 80% of the overall health impacts. 

Substance 
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*Arsenic & compounds, except 
arsine [as As] 

32 As 7440-38-2   X  X 

Ethylene dinitrate 282 O2NOCH2CH2ONO2 628-96-6   X  X 

Ethylene glycol dinitrate 
[EGDN] 

282 O2NOCH2CH2ONO2 628-96-6   X  X 

Uranium (natural). Soluble and 
insoluble compounds [as U] 

591 — 
7440-61-1 

(metal) 
  X  X 

 

Table 39: Hazardous chemical substances associated with the Central Nervous System and 
Kidneys that may explain 80% of the overall health impacts. 

Substance 
Pollutant 

Code 
Formula 

CAS 
Numbers 

R
e
s
p

ir
a
to

ry
 

E
y
e

s
 

S
k
in

 

C
e
n

tr
a
l 

N
e
rv

o
u

s
 

S
y
s
te

m
 

K
id

n
e
y
s

 

o-anisidine 30   90-04-0    X X 

p-anisidine 30 NH2C6H4OCH3 104-94-9    X X 

2,2-Bis(p- Methoxyphenyl)- 
1,1,1- trichloroethane (DMDT) 

55 (C6H4OCH3)2CHCCI3 72-43-5    X X 

DMDT 55 (C6H4OCH3)2CHCCI3 72-43-5    X X 

Methoxychlor 55 (C6H4OCH3)2CHCCI3 72-43-5    X X 

Chloromethane 140 CH3CI 74-87-3    X X 

Methyl chloride 140 CH3CI 74-87-3    X X 

2,4- Dichlorophenoxyacetic 
acid 

170 C6H3CI2OCH2COOH 94-75-7    X X 

2,4-D 170 C6H3CI2OCH2COOH 94-75-7    X X 

Germane 306 GeH4 7782-65-2    X X 

Germanium tetrahydride 306 GeH4 7782-65-2    X X 

Lead tetra- methyl [as Pb] 368 Pb(CH3)4 75-74-1    X X 

Tetramethyl succinonitrile 562 C8H12N2 3333-52-6    X X 
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Table 40: Hazardous chemical substances associated with the Skin that may explain 80% of 
the overall health impacts. 

Substance 
Pollutant 

Code 
Formula 

CAS 
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*Nickel 429 Ni 
7440-02-0 

(metal) 
  X   

Octachloronaphtalene 448 C10CI6 2234-13-1   X   

2,4,5-Trichlorophenoxyacetic 
acid 

548 CI3C6H2OCH2COOH 93-76-5   X   

 

Table 41: Hazardous chemical substances associated with the Respiratory that may explain 
80% of the overall health impacts. 

Substance 
Pollutant 
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*Asbestos, all forms 34 — 1332-21-4 X     

Carbon dioxide 111 CO2 124-38-9 X     

Coal dust [respirable particu- 
late] 

151 — — X     

Cotton dust 156 — — X     

Cryofluorane [INN] 156 CCIF2COF2 76-14-2 X     

1,2- Dichlorotetrafluoroethane 158 CCIF2CCIF2 76-14-2 X     

Tetrafluorodichloroethane 158 CCIF2CCIF2 76-14-2 X     

Dichlorofluoromethane 201 CHCI2F 75-43-4 X     

Fluorodichloromethane 201 CHCI2F 75-43-4 X     

Graphite, natural & synthetic 
inhalable particulate 

310 C 
7440-44-0 
(Synthetic) 

X     

Graphite, natural & synthetic 
respirable particulate 

311 C 7782-42-5 X     

Kaolin, respirable particulate 364 AI4Si4O10(OH)8 1332-58-7 X     

Mica inhalable particulate 420 — 12001-26-2 X     

4-Nitroaniline 438 NO2C6H4NH2 100-01-6 X     

Phosphine 473 PH3 7803-51-2 X     

Propoxur 498 C11H15NO3 114-26-1 X     

Rhodium (as Rh] metal fume & 
dust 

510 Rh 
7440-16-6 

(metal) 
X     

Sulphur hexafluoride 544 SF6 2551-62-4 X     

Titanium dioxide inhalable 
particulate 

569 TiO2 13463-67-7 X     

Zinc oxide, fume 606 ZnO 1314-13-2 X     
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Table 42: Hazardous chemical substances associated with the Eyes that may explain 80% of 
the overall health impacts. 

Substance 
Pollutant 

Code 
Formula 

CAS 
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*4,4’- 
Diaminodiphenylmethane 
[DADPM, DDM] 

180 CH2(C6H4NH2)2 101-77-9  X    

*4,4’- Methylene dianiline 
[MDA] 

180 CH2(C6H4NH2)2 101-77-9  X    

*MDA 180 CH2(C6H4NH2)2 101-77-9  X    

Magnesium oxide [as Mg] 
inhalable particulate 
Magnesium oxide fume 
(correct term) 

374 MgO 1309-48-4  X    

 

Table 43: Hazardous chemical substances associated with the Central Nervous System that 
may explain 80% of the overall health impacts. 

Substance 
Pollutant 

Code 
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Bromotrifluoromethane 73 CF3Br 75-63-8       X   

Trifluorobromomethane 73 CF3Br 75-63-8       X   

n-Butane 75 CH3CH2CH2CH3 106-97-8       X   

Carbofuran 109 C12H15NO3 1563-66-2       X   

Carbon monoxide 113 CO 630-08-0       X   

Dichloroacetylene 192 CIC=CCI 7572-29-4       X   

Endrin 262 C12H8CI6O 72-20-8       X   

Glycerol 309 CH2NO3CHNO3CH2NO3 55-63-0       X   

Heptachlor 318 C10H5CI7 76-44-8       X   

Hydrogen—cyanide and 
cyanide salts [as CN] 
*Hydrogen cyanide 

334 HCN 74-90-8       X   

Liquified petroleum gas [LPG] 369 
Mixture: 
C3H6; C3H8; C4H8; C4H10 

68476-85-7       X   

Nickel carbonyl [as Ni] 430 Ni(CO)4 13463-39-3       X   

Tetracarbonyl nickel 430 Ni(CO)4 13463-39-3       X   

Nicotine 434 C10H14N2 54-11-5       X   

Propane 495 CH3CH2CH3 74-98-6       X   

Strychnine 539 C21H22N2O2 57-24-9       X   

Tellurium & compounds, 
except hydrogen telluride [as 
Te] 

554 Te 13494-80-9       X   

Tri-o-cresyl phosphate 580 (CH3C6H4O)3P=O 78-30-8       X   

Tri-o-toyl phosphate 580 (CH3C6H4O)3P=O 78-30-8       X   
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Table 44: Hazardous chemical substances associated with the Kidneys that may explain 80% 
of the overall health impacts. 

Substance 
Pollutant 

Code 
Formula 

CAS 
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Arsine 33 AsH3 7784-42-1         X 

1-Chloro-4-nitrobenzene 141 CIC8H4NO2 100-00-5         X 

*2,2’-Dichloro- 4,4’-methylene 
dianiline 

203 CH2(C2H3CINH2)2 101-14-4         X 

*MBOCA 203 CH2(C6H4CINH2)2 101-14-4         X 

*4,4’- Methylenebis(2- 
chloroaniline) [MBOCA] 

203 CH2(C6H4CINH2)2 101-14-4         X 

N,N- Dimethylaniline 231 C6H5N(CH3)2 121-69-7         X 

Nitrogen trifluoride 442 NF3 7783-54-2         X 

 

The developed list of target organs indicates that 78% of the chemicals listed in Schedule 22.9 

have a health impact on more than five (5) target organs.  The chemicals listed in Table 14 

targets five systems and organs and could potentially be prioritised as chemicals of which the 

OEL needs to be amended. 

This information is critical because in the majority of cases only one organ is considered for 

medical surveillance when employees are exposed to a chemical. The possibility, therefore, 

exists that occupational diseases associated with specific organs or systems may not be 

detected because no medical surveillance was completed. This may then lead to under-

reporting of certain occupational diseases. It may also have an impact on the health and well-

being of the employee because the employee will not receive treatment for the specific 

condition and may also not be able to submit a compensation claim.  

It is, however, important to note that the target organs associated with the listed Schedule 22.9 

chemicals may not be complete as new information on toxicological and epidemiological data 

might not have been incorporated in the online version of the NIOSH Pocket Guide of 

Chemical Substances used. It is therefore essential that the list of target organs needs to be 

updated on a regular interval to add information regarding toxicological and epidemiological 

data. This is especially applicable for the chemicals where no target organ is listed as well as 

for chemicals not currently listed in the Schedule, but which could be prevalent in the SAMI. 

This result further supports the outcome of Section 11.1.3 that attention needs to be given to 

chemicals that influence the respiratory system and the skin and that priority needs to be given 

to the control and management of airborne contaminants that may cause occupational 

diseases of the respiratory system and skin. In addition, attention needs to be given to 

chemicals used in the SAMI identified to have a health impact on the same target organ, to 

establish if the same cellular structures or pathways are influenced. This is to determine if the 

additive effect of specific chemical substances needs to be considered or not. 

It is further important, as indicated in the previous sections, that exposures to chemicals that 

have a health impact on the respiratory system, eyes, skin, central nervous system and 

kidneys contribute to more than 80% of the occupational diseases in the SAMI. Lowering the 

OELs and effective control and management strategies to lower the exposure level of 

employees at mines to the hazardous chemical substances associated with the identified 



CoE 180607: Milestone 5 Report (Version 3) 15/06/2021 

86 

 

organ systems may therefore have a significant impact on the number of reported occupational 

diseases in the SAMI. It is, however, important to note that the impact of actions taken within 

the next couple of years, may only reflect in 10 – 15 years due to the delayed development of 

an occupational disease after exposure to a specific hazardous chemical agent. 

11.2 RECOMMEND APPROPRIATE OELS FOR THE SAMI IN LINE WITH SCHEDULE 22.9(A) 

OF THE MHSA 

This section consists of the amalgamation of the work completed to, ultimately, recommend 

appropriate OELs for the SAMI in line with Schedule 22.9(A) of the MHSA.    

11.2.1 Develop a framework to do a cost-benefit analysis if a specific OEL is amended 

11.2.1.1 Introduction 

This section provides an overview of the developed financial model. Importantly, this cost-

benefit framework incorporates SAMI related variables in its composition to predict the 

financial impact if a specific OEL is amended.  

11.2.1.1.1 Purpose of the Financial Model 

The underlying model intends to provide a framework, which can be applied by both 

government and industry to determine the financial impact should an OEL be amended. As 

such, the financial model presented herein is intended as a first response, turnkey solution, 

which provides the foundational components of the cost-benefit financial analysis.  

According to terms of reference for this project, the financial model is only intended to be a 

framework that incorporates SAMI related variables. With this in mind, it is critical to note that 

the financial model does not contain, without modification, the granular detail which would be 

required to determine the financial implications with precise accuracy. Rather, the financial 

model highlights the important costing considerations along with a step-by-step process on 

how to complete the financial analysis from both a company and government perspective.  

11.2.1.1.2 Financial Model Description 

An important part of departure, at the onset of this model description, is to highlight that the 

framework is designed to determine the financial impact should an OEL be amended. The 

implication of this is that we must frame the cost-benefit analysis and by extension the financial 

model, as a decision-making tool which highlights the financial impacts as a result of a change 

in the OEL (i.e. cause – change in OEL, and effect – financial implications).  

Accordingly, the measurement of this financial impact is done on the foundational principles 

of relevant costing, which contextualises the financial implications on an incremental basis. 

Further, as the financial implications will arise over an extended period of time, these future 

costs and future benefits will be presented in an annualised format using a present value of 

future costs technique.  

Importantly, as a note upfront, the financial model presumes that the OEL will be adjusted 

downward, therefore lower numeric value resulting in stricter, more onerous regulations. The 

resulting implications, at a high level, are such that: 

1. There will be a financial cash outflow associated with costs incurred in reducing the 

current occupational exposure limit; and, 
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2. There will be an indirect financial cash inflow associated with reduced future 

expenditure resulting from reduced costs associated with the treatment of occupational 

illnesses, fewer lump-sum disability and death pay-outs as well as an increase in 

operational output associated with less downtime.  

The results of these OEL amendments, usually, result in a cost-saving for the company in the 

long term. However, there is a cash-flow timing impact as a result of some upfront costs 

needing to be incurred to ensure compliance with the new exposure limit.  

The financial framework presented in this study is consistent with that done by the US OSHA, 

Department of Labour (Occupational Exposure to Respirable Crystalline Silica. Final rule, 

2016). 

11.2.1.1.3 Cost-Benefit Determination 

An important component in the development of the financial model is the various “cost/benefit 

categories” and the determination of each.  

Cost determination 

In establishing the cost implications from a change or reduction in the OEL, it is important to 

highlight the following three aspects: 

1. Cost timing and occurrence; 

2. Each OEL reduction technique is unique; and, 

3. Incremental mind-set. 

Each of these three aspects will be highlighted in the sub-sections which follow.  

Cost timing and occurrence 

When performing the financial analysis, and when determining the financial impact as a result 

of a change to the OEL, one must take note of, and incorporate, both the timing and 

occurrence of the cost into account.  

Namely, costs can occur in one of two ways: 

1. Once-off: These are costs which are incurred at the inception or the date of OEL 

change. Once incurred, these costs are not likely to be paid again (until the OEL is 

amended). An example of this type of cost is the introduction of a specific engineering 

control / the cost of new equipment which is required to be introduced as a result of 

the OEL amendment.  

2. Future continuous expenditure: These are costs which are incurred uniformly over 

an extended period as a result of an OEL change. An example of this type of cost can 

be a change in workplace procedures which could result in on-going costs associated 

with the revised ‘method’.   

The task of the persons responsible for conducting the financial analysis, using the framework 

provided, will be to delineate the timing and occurrence when determining the relative cost 

impact.  

Unique OEL reduction technique 

In determining the cost impact, it is important to note, in addition to what was explained in the 

report thus far, that each OEL reduction technique is unique. As such, the cost determination, 
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which stems from the OEL reduction technique which has been implemented, must be 

individually determined.  

Incremental mind-set 

The last aspect to highlight is that when conducting the financial cost/benefit analysis, the 

computation must be approached with an incremental mindset. What this means is that we 

are only concerned with and will only want to compute the cost change as a result of a more 

stringent OEL being adopted.  

For example, when evaluating the impact from a change in the OEL should one of the 

reduction techniques be: increased costs associated with occupational hygiene program, we 

are only concerned with the extra costs associated with any change(s) needing to be made in 

said occupational hygiene program as a direct result of the OEL change. Any exiting costs, 

which would have been incurred on the occupational hygiene program, irrespective of the 

revision in OEL, must not form part of the financial analysis.  

The reason that an incremental approach has been adopted is to determine the net impact 

because of an OEL change. By incorporating a total cost associated (for example with 

biological monitoring), we would misrepresent this cost associated with change.  

With these three aspects in mind, the financial framework identifies the various cost elements 

associated with the OEL reduction techniques. Further, the financial framework provides some 

high-level guidance on how the cost estimate is to be determined when performing the 

financial analysis.  

The variables used in the cost determination is shown in Table 45 below.  

Table 45: Variables in “cost” determination 

CATEGORY CODE OCCURRENCE COST 

DIRECT Ce Continuous / 
once-off 

Costs associated with various engineering controls (HoC 3), 
such as:  
1) Insulating  
2) Isolating 
3) Ventilation etc. 

Ca Continuous / 
once-off 

Costs associated with various administrative controls (HoC 
4), such as:  
1) Demarcation  
2) Occupational Health Program  
3) Medical surveillance (health worker/specialist, medical 
tests, medical supplies etc.)  
4) Training and information (on change in process / new ways 
of working etc.) 

Ci Continuous  Cost associated with more frequent incidence investigations 
associated with a more stringent OEL 

Co Once-off Costs associated with once-off expenditure associated with 
adopting a new OEL, such as: 
1) New Equipment 
2) New method 
3) New technology 
4) New medical equipment/expenses 

Cm Continuous / 
once-off 

Costs associated with changes in Mandatory and other 
Codes of Practice 
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CATEGORY CODE OCCURRENCE COST 

Cv Continuous Costs associated with any potential increase in compensation 
levies as a result of more “approved” compensation 
payments as a result of the lower OEL level. 

Cp Continuous  Cost for new personal protective equipment (HoC 5) 

INDIRECT Cl Continuous  Cost associated with productivity loss due to process 
elimination techniques (HoC 1) 

Cs Continuous  Cost associated with process substitution techniques (HoC 2) 

Cw Once-off Cost associated with productivity loss as a result of a 
complete mine work stoppage 

 

11.2.1.1.4 Benefit determination   

The benefit determination, unlike that of the cost determination, stems from similar “cost 

categories” which enable grouping for a more structured approach. Importantly, the financial 

benefits will stem from the ill health costs being avoided as a result of compliance to the 

revised, more stringent, OEL. 

The model, as a result, has developed a framework which estimates the future financial 

benefits for each cost category as shown in Table 46.  

Table 46: Variables in “benefit” determination 

CATEGORY CODE APPLICABILITY BENEFIT 

DIRECT Bh Government Benefits associated with a lower cost of: 
1) Medical treatment, including hospitalisation, surgery, 
consultations, radiation therapy, 
chemotherapy/immunotherapy 
2) Medical tests (associated with greater biological 
monitoring) 

Bi Employer Reduced total cost stemming from fewer incidences, 
illnesses & fatalities, including:  
1) Reduced insurance payments/levies associated 
with disability/death pay-outs to the compensation 
commissioner or otherwise.  
2) Reduced replacement/overtime costs associated 
with getting replacement mineworker when the ill 
employee is on sick leave. 
3) Fewer incidence investigations (specialists and 
laboratory work) resulting in a cost reduction.  

Bt Employer Reduced training costs* associated with lower mine 
worker fatalities and reduced number of re-
accommodations.  

INDIRECT Bp Both Productivity 'incremental gain' due to lower 
mortality:  The economic 'loss' to society due to 
premature death is reduced with fewer fatalities.  
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CATEGORY CODE APPLICABILITY BENEFIT 

Bl Both Reduced 'Lost earnings' associated with lost 
working days: Loss of earnings and output due to 
absence from work due to illness or treatment is reduced 
with fewer fatalities/incidences.  

*Note: The training costs in the determination of the benefits differ to that of the training in the cost 

determination. This is because, in the benefits determination, the benefit will only arise in the future 

(theoretically) when the training costs would have been incurred to train a replacement employee. As 

this theoretic employee is no longer deceased/medically border the cost associated with the projected 

future training no longer would take place (thus representing a future cost-saving).  

Taken further, in practice, this future cost-benefit estimate would be based on historical figures at the 

mine whereby the average number of persons trained as replacement mine workers (due to incidents 

associated with hazardous substances) would be used as a proxy.  

11.2.1.1.5 Model Functionality and Setup 

Functionality 

As outlined in Section 11.2.1.1, the purpose of the model is to provide a framework, which 

can be applied to both government and an entity (or employer) within the industry. As a result, 

the model has incorporated, into its setup, this functionality.  

The model will, therefore, be presented as an annualised cost/benefit financial impact, 

expressed for the view either as: 

1. Government; or, 

2. Employers 

In terms of this, before commencing with the financial cost-benefit analysis, the designation of 

government/employer will need to be selected. This will drive how the various financial costs 

and financial benefits are determined. An outline of this cost-benefit determination is provided 

in Table 47. 
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Table 47: Cost-benefit framework 

STAKEHOLDER GROUP COST, BENEFIT & DESCRIPTION 
COST / BENEFIT 
DETERMINATION 

GOVERNMENT COSTS:  
Various measures required by industry 
to implement OEL 
 
BENEFITS:  
Reduction in government healthcare 
costs, an increase in tax collection 
(associated with higher output from the 
industry with fewer sick leave).  

COST:  
Cm + (0.28 x (Ce + Cs + Cw)) 
 
BENEFIT:  
Bh + (0.28 x (Bp + Bl)) 

EMPLOYER COSTS:  
Various measures required in a 
company to implement OEL  
 
BENEFITS:  
Reduction in insurance levies, reduction 
in training costs, reduction in productivity 
loss and reduction in mineworker 
compliment (attributable to less 
absenteeism, therefore enabling the 
number of “extra mineworkers per shift” 
to be reduced).  

COST:  
Ce +Ca + Co + Cm + Ct + Ci + 
Cv + Cp + (0.72 x (Ce + Cs)) 
 
BENEFIT: 
Bi + Bt + (0.72 x Cp) 

*Note: The above computational equations are based on a South African corporate tax rate of 28%. 

More details on this, along with other assumptions included in the model, is provided in Section 11.2.1.3. 

Model Setup 

The financial model is set up into two phases: 

Government 

Phase 1 – this phase looks specifically at determining the financial cost associated with 

changing the OEL.  

Phase 2 – this phase looks specifically at determining the financial benefits associated with 

changing OEL.  

Industry 

Phase 1 – this phase looks specifically at determining the financial cost associated with 

compliance to a changed OEL.  

Phase 2 – this phase looks specifically at determining the financial benefits associated with 

compliance to a changed OEL. 

The incremental financial gain/loss is determined as phase 2 (the benefits) less phase 1 (the 

costs to implement). This is shown in Table 48. 
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Table 48: Financial model setup 

PHASE BRIEF OVERVIEW 

Phase 1 This determines the net financial cost associated with an amended OEL. The cost 
categories/pools, representing an increase in total cost should an OEL be amended, 
include: 
 
1) Elimination (Hierarchy of Control - 1) 
2) Substitution (Hierarchy of Control - 2) 
3) Engineering Controls (Hierarchy of Control - 3) 
4) Administrative Controls (Hierarchy of Control - 4) 
5) Personal Protection Equipment (Hierarchy of Control - 5) 
6) Other costing implications 

Phase 2 This determines the net financial benefit as a result of the change in OEL level. The 
primary cost categories/pools which will result in future cost savings as a result of OEL 
change include: 
 
1) Reduction in mortality rate 
2) Reduction in prevalence of disease (reduction of absenteeism and output losses) 
3) Other factors 

NET 
impact 

For this (Phase 2 - Phase 1) we will be able to determine the net financial gain/loss 
resulting from a change in existing OEL.  

 

As highlighted in Table 48, the financial costs have been split into the various hierarchy of 

controls. The intention behind this adaptation is to allow for easier analysis once the model 

has been populated with data.  
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11.2.1.2 Detailed Financial Model Review 

This section of the report will provide a detailed review of the financial cost-benefit framework. This will contain a step-by-step guide which 

highlights the functionality, along with an insight into the analysis (including a basis of determination). For reference, as will be referred to 

throughout this section, the model consists of the tabs as shown in Table 49. 

Table 49: Financial Model Summary 

  

  

1 MODEL KEY

2 FINANCIAL MODEL SUMMARY

3 DISCOUNT RATE

4.1 PHASE1_HoC_1

4.2 PHASE1_HoC_2

4.3 PHASE1_HoC_3

4.4 PHASE1_HoC_4

4.5 PHASE1_HoC_5

4.6 PHASE1_OTHER

5.1 PHASE2_FATAL

5.2 PHASE2_NON-FATAL

5.3 PHASE2_OTHER

6 LISTS & OTHER INFO

TAB LINK TAB PURPOSE

To perform the benefit analysis associated with other factors not previously determined a result of a more stringent OEL level.

To document the various assumptions, key figures and summary of certain documents. 

To perform the cost analysis associated with the hierarchy of control: Engineering Controls

To perform the cost analysis associated with the hierarchy of control: Administrative Controls

To perform the cost analysis associated with the hierarchy of control: Personal Protection Equipment

To perform the  benefit analysis associated with a reduction in fatalities as a result of a more stringent OEL level.

To perform the  benefit analysis associated with a reduction in non-fatal disease infections as a result of a more stringent OEL level.

To perform the cost analysis associated with other factors not previously determined a result of a more stringent OEL level.

To provide the initial selection: Government / Employer  and to provide the model keys

To provide a compiled summary of the financial analysis performed. 

To determine, and outline the assumptions for an appropriate discount rate for the financial analysis. 

To perform the cost analysis associated with the hierarchy of control: Elimination

To perform the cost analysis associated with the hierarchy of control: Substitution
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11.2.1.2.1 Analysis Setup 

The first aspect of the financial model, as highlighted in earlier sections within this report, is to 

set out the basis on which the computation will be performed, namely: Government or 

Employer.  

 

Figure 11: Model Designation 

Source: 1_Model Key Tab 

In the green input tab, as shown in Figure 11, you will be able to select the choice of 

designation. This will drive the financial computations, following the benefit determination in 

Table 46 and as shown in Figure 12.  

 

Figure 12: Model Designation – Selection 

 Source: 1_Model Key Tab 

Government (setup) 

Should the analysis be done for the government, no further input is required on this tab in 

the model as the financial cost/benefit model will have been setup.  

Please outline for which purpose this model is to be used:

SELECTION:

COMMODITY: If employer selected above, please designate commodity:

COMMODITY:

NUMBER OF MINE 

EMPLOYEES:
Please insert:

Platinum

Gold

Coal

Chrome

Iron Ore

Diamonds

Manganese

Other

Industry

Please outline for which purpose this model is to be used:

SELECTION: Government

COMMODITY: If employer selected above, please designate commodity:

COMMODITY: Not applicable

NUMBER OF MINE 

EMPLOYEES:
Not applicable

Platinum

Gold

Coal

Chrome

Iron Ore

Diamonds

Manganese

Other

Industry

Please outline for which purpose this model is to be used:

SELECTION: Employer

COMMODITY: If employer selected above, please designate commodity:

COMMODITY: Gold

NUMBER OF MINE 

EMPLOYEES:
Please insert: 2500

Platinum

Gold

Coal

Chrome

Iron Ore

Diamonds

Manganese

Other

Industry
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Industry participant/employer (setup) 

Should the model be run for an industry participant, namely: an employer, the primary 

commodity which that company mines must be selected by ticking the respective box (as 

shown in Figure 12). The reason for this is to ensure that we can more fairly represent the true 

cost-benefit as: 

1. Different commodities will have different mining methods which will drive key value 

drivers in the financial model, such as: 

a. Average mine employee salary (e.g. this is higher in Iron Ore relative to Gold 

mining); 

b. Different exposure levels across the different commodity types (which will drive 

the mortality and incidence rates); and, 

c. Different training costs for the different commodity types; etc. 

2. Additionally, different mining methods can be used for the same commodity, for 

example, Coal mining can have an underground mining method or be opencast. Where 

there is a difference is the mining method, these differences are to be adjusted in the 

“assumptions” which are designed to be method-specific, namely: the mortality rates, 

incidence rates and re-accommodation rates. These “assumptions” drive financial 

outcomes of the model (see Section 11.2.1.3).  

To complete the employer setup, the number of employees of that specific employer must be 

inputted into the cell highlighted in Figure 12. The input of the number of employees is critical 

as the benefit determination is based directly on these numbers. In the case of government 

computation, these numbers are drawn from the latest available industry numbers.  

11.2.1.2.2 Financial Model Summary 

The financial model summary tab, although requiring no input on the behalf of the individual 

performing the financial analysis, is the most important tab in the model as it provides the 

overview of the financial results including the net financial benefit.  

The results of the net financial benefit indicate: 

▪ Positive – this indicates that the benefits associated with a lower mortality rate exceed 

the costs incurred to reduce the respective exposure levels. This, therefore, indicates 

that on a purely financial basis it would be beneficial to reduce and comply with an 

amended, more stringent OEL, from the perspective of government and industry, 

respectively. 

▪ Negative – this indicates that the costs associated with reducing the respective 

exposure limits exceed the benefits derived from its implementation. On a purely 

financial basis, it would indicate that it would not be financially beneficial to reduce 

and comply with an amended, more stringent OEL, from the perspective of 

government and industry, respectively. 
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The summary of the financial model is shown in Figure 13 and Figure 14. 

 

Figure 13: Summary of the financial model 

  

COST CODE

TABLE:

DISCOUNT RATE 8.00%

ANNUALISED COSTS

*AEL Process Flow: Cost framed in terms of the Hierarchy of control

1. ELIMINATION -R                             Cl

- NAME? -R                             

- NAME? -R                             

2. SUBSTITUTION -R                             Cs

- NAME? -R                             

- NAME? -R                             

3. ENGINEERING CONTROLS -R                             Ce

- Change process -R                             

- Ventilation Source, Path and Employee -R                             

- Isolation Process and/or employee -R                             

- Screening -R                             

- Filtration -R                             

- Wet Method -R                             

4. ADMINISTRATIVE CONTROLS -R                             Ca

- General Medical Surveillance -R                             

- Selection of Worker -R                             

- Education and induction -R                             

- Training -R                             

- Change in work procedures -R                             

- Demarcation -R                             

- Limit exposure time to hazardous chemicals -R                             

- Increase distance -R                             

- Occupational Hygiene Program -R                             

- Biological monitoring -R                             

5. PERSONAL PROTECTIVE EQUIPMENT -R                             Cp

- Goggles Eyes -R                             

- Masks & Respirators Mouth & Nose -R                             

- Chemical resistant gloves Hand & arms -R                             

- Apron & Overall Body -R                             

OTHER -R                             

- Incident investigations -R                             Ci x tax rate

- Changes in Mandatory and other codes of practice -R                             Cm x tax rate

- Costs associated with new equipment, new method) -R                             Co

- Costs associated with medical expenditure & technology -R                             Co

- Costs associated with increase in any levies -R                             Cv

- Work stoppage -R                             Cw x tax rate

TOTAL ANNUALISED COST ESTIMATE -R                             

INCREMENTAL FINANCIAL IMPACT

ANNUALISED COSTS, BENEFITS AND INCREMENTAL FINANCIAL IMPACT 

FROM A PROPOSED CHANGE IN OEL 

REFERENCE:

3_Discount Rate

PHASE 1 _ HoC 1

PHASE 1 _ HoC 2

PHASE 1 _ HoC 3

PHASE 1 _ HoC 5

PHASE 1 _ HoC 4

P
H

A
S

E
 1

PHASE 1 _ Other
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Figure 14: Summary of the financial model (Cont.) 

Source: 2_Summary of financial model 

11.2.1.2.3 The Discount Rate 

The discount rate refers to the rate at which future costs are calculated, to determine the 

financial impact in today’s terms. This rate, as it is currently presented in the financial model, 

is estimated at 8% and is made up of: 

▪ 4.3% relating to the South African forecast inflation rate; and, 

▪ 3.7% that acts as a premium for foregone investments (for that of the industry).  

While a figure has been provided in the model setup, as discussed later in the report, this is 

merely a ‘justifiable’ placeholder which allows a more precise number to be entered by the 

user of the model when conducting the cost/benefit analysis.  

11.2.1.2.4 Phase 1 - Determining the Cost of Implementation 

As noted previously in the report, the various cost categories were identified. For each of these 

cost categories, framed in terms of the hierarchy of control, a placeholder has been set in the 

model to allow for further, more detailed analysis, which goes beyond the scope of a 

framework.  

The above action was taken as a result of the following key observation which is worth noting: 

The reduction in a specific occupational exposure limit will likely result in a magnitude of 

exposure reduction techniques (and combinations thereof) being employed. In light of this key 

observation, guidance is given in the form of: 

ANNUALISED FINANCIAL BENEFIT

FATAL CASES PREVENTED -R                             Bh  / Bi

- Silicosis

- Emphysema

- Carcinoma of the Bronchus Primary Lung Cancer

- Silico-tuberculosis

- Massive Fibrosis

- Mixed Dust Pneumoconiosis

- Coal workers Pneumoconiosis

- Occupational Asthma

- Tuberculosis

- Obstructive airway disease

REDUCTION IN INCIDENCE OF DISEASE -R                             Bh  / Bi

- Silicosis

- Emphysema

- Carnioma of the Bronchus Primary Lung Cancer

- Silico-tuberculosis

- Massive Fibrosis

- Mixed Dust Pneumoconiosis

- Coal workers Pneumoconiosis

- Occupational Asthma

- Tuberculosis

- Obstructive airway disease

INDIRECT COST SAVING -R                             

- Reduction in Training Cost -R                             Bt

- Reduction in 'Output' -R                             Bl x tax rate

TOTAL ANNUALISED FINANCIAL BENEFIT ESTIMATE -R                             

NET FINANCIAL BENEFIT -R                             

P
H

A
S

E
 2 PHASE 2 _NON-FATAL

PHASE 2 _ FATAL

PHASE 2 _OTHER
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▪ Identification of all the possible reduction techniques/strategies ranging across the 

various hierarchy levels; and, 

▪ For each of these, the cost considerations are provided to help structure the financial 

analysis.  

Figure 15 to Figure 20 highlight the various occupational exposure reduction techniques which 

will result in additional costs being incurred. The list is not exhaustive and is shown for 

illustrative purposes. When an OEL for a specific pollutant is amended, specific costs will have 

to be considered. The individual conducting the financial review can select and document 

which areas in the process-specific reduction measures are intended to be implemented. 

 

Figure 15: Hierarchy of Control - Elimination 

Source: Phase1_HoC_1 

In some mine processes, an elimination approach could be adopted at the following process 

flow points: 

▪ Rock Cutting; and, 

▪ Cleaning (production activities). 

A placeholder, which self-updates to the “summary” at the top of the page and which filters 

through to the overall model summary tab (as shown in Figure 13 and Figure 14) can be found 

by expanding the sheet by clicking the plus button as illustrated in Figure 15.  
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Figure 16: Hierarchy of Control - Elimination (expanded sheet) 

Importantly, while placeholders have been made available in the financial model, it is noted 

that often elimination (Figure 16) and substitution (Figure 17) have such a close interplay that 

they are often considered as one “action”. For example: Substituting substance A with 

substance B results in the elimination of substance A from the process but the introduction 

(substitution) with substance B.  

In the financial model, a placeholder is made for both components to be treated separately. 

However, should the substitution and elimination processed to be so inexplicitly linked, then 

only one of these cost categories needs to be completed. Repeating the information twice will 

result in double counting of the financial impact.  

 

Figure 17: Hierarchy of Control - Substitution 

Source: Phase1_HoC_2 

Based on a review of the typical process flow in a mine, it has been identified that a substitution 

approach could be adopted at the following process flow points: 

▪ Cleaning (production activities)  

▪ Cleaning (engineering activities)  

1. ELIMINATION -R                 COST CODE

- NAME? -R                 CALCULATION 1 Cl

- NAME? -R                 CALCULATION 2 Cl

CALCULATION 1 Rock Cutting - Fumes

COMMODITY: UG Coal select commodity

Financial Impact

To be completed by individual conducting 

financial analysis using company-specific data. 

SUMMARY

CALCULATIONS
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A placeholder, which self-updates to the “summary” at the top of the page and which filters 

through to the overall model summary tab (as shown in Figure 13 and Figure 14) can be found 

by expanding the sheet by clicking the plus button as illustrated in Figure 17.  

Examples of substitution may include, by way of example(s): 

▪ Replacement of certain products in a smelter or processing plant;  

▪ Replacement of a different welding rod; or, 

▪ Replacement of harmful chemicals with environmentally safe chemicals when 

cleaning, which while still harmful are less-so.  

The onus will be on those persons conducting the financial analysis to identify which measures 

are to be adopted to ensure compliance with the OEL and incorporate the financial impact 

thereof into the model.  

 

Figure 18: Hierarchy of Control – Engineering Controls 

Source: Phase1_HoC_3 
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Figure 19: Hierarchy of Control – Administrative controls 

Source: Phase1_HoC_4 

 

Figure 20: Hierarchy of Control – Personal Protective Equipment (PPE) 

Source: Phase1_HoC_5 

Various combinations of OEL reduction measures can be implemented throughout the mining 

process. Accordingly, any combinations of engineering controls, administrative controls 

and PPE controls could be adopted.  

As a result, for each of the engineering control measures (as shown in Figure 18), 

administrative control measures (as shown in Figure 19) and PPE control measures (as shown 

in Figure 20), a table has been included in the financial model framework. In this table, the 

individual tasked with performing the financial cost/benefit analysis can document the precise 

Risk Areas in the mine where the specific OEL reduction measures are intended to be 

implemented.  
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The purpose of this inclusion is twofold: 

▪ Firstly, it will provide an identification of coverage (i.e. ensure that all areas within the 

process flow have sufficient controls in place).  

▪ Secondly, it will also outline the scope of the coverage – therefore indicate the costing 

impact (to help drive expectation).  

 

Figure 21: Selection of Risk areas covered and high-level guidance notes (example) 

Source: Phase1_HoC_4 (extract) 

From Figure 21, we can identify a green table. In this table, there is a dropdown including all 

stages in the workflow, all aspects of human activity and the type of exposure prevented (i.e. 

fumes or dust).  

In addition to those OEL reduction techniques mentioned in HoC 1 to HoC 5, there are other 

aspects which will also give rise to additional costs being incurred (and as such warrant 

inclusion into the financial model). These costs include: 

▪ Greater incidence investigation cost(s), associated with more incidence investigations 

(owing to a lower threshold);  

▪ Changes in mandatory and other codes of practice;  

▪ Costs associated with new equipment and new methods;   

▪ Costs associated with medical expenditure and technology;  

▪ Costs associated with any future increase in compensation commission levies; and, 

▪ Work stoppage costs (most likely due to a Section 54).  

Placeholders for these additional cost elements are included in a separate tab: 

“Phase1_Other” within the financial model and, as shown in Figure 22, have been set up in a 

similar matter to those cost ‘tabs’ setup previously.   
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Figure 22: Other cost elements included in the financial framework 

Source: Phase1_Other 

The last element to note, in terms of the cost determination component, rests with the selection 

of controls and approaches adopted. While it may be possible to adopt a certain level, 

economic feasibility must be reviewed extensively, before any OEL change, to ensure that 

all limitations, which are mentioned in the report, are practicable from an economic standpoint.  

11.2.1.2.5 Phase 2 – Determining the Financial Benefits 

Determination of the financial benefits is somewhat more “automated” as there are fewer 

options/choices by employers in comparison with the determination of financial costs.  

The first aspect in the determination of the financial benefit is the identification of the various, 

most prevalent illnesses associated with mining activities. While the list is not exhaustive, it 

does highlight those diseases most prevalent as a result of occupational exposure:  

▪ Silicosis; 

▪ Emphysema; 

▪ Carcinoma of the Bronchus; 

▪ Silico-tuberculosis; 

▪ Massive Fibrosis; 

▪ Mixed Dust Pneumoconiosis; 

▪ Coal workers Pneumoconiosis;  

▪ Occupational Asthma; 

▪ Tuberculosis; and, 

▪ Obstructive airway disease. 
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For each of these illnesses, two computations are performed: 

1) Reduced future cost impact resulting from fewer fatal cases (and a reduced mortality 

rate); and, 

2) Reduced future cost impact resulting from fewer cases (contractions for the disease).  

These form the two, primary pillars for the benefit determination.  

Fatal cases prevented 

As was the case with the cost determination section, as shown in Figure 23, there is a 

summary which combines the financial impact of each disease.  

 

Figure 23: Reduction in fatalities 

Source: Phase2_Fatal 

The general method to determine the financial benefit is as follows: 

1) The cumulative risk assessment, over 60 years, is determined for each respiratory 

disease (please refer to Section 11.2.1.3.1 for the financial year justification);  

2) The risk assessment, over 60 years, under a revision or change in OEL is then 

determined.  

3) The two figures are then subtracted from each other to determine the incremental 

change.  

4) The incremental change is then multiplied by the cost estimate.  

5) The result is that the given lifetime benefits, over 60 years, is computed. To express 

an annual equivalent, this figure is present valued (at a discount rate) to determine an 

annual value.  

The general method described above, and shown below in an illustration, does contain some 

assumptions which are documented in detail in Section 11.2.1.3. These assumptions are: 

▪ Time value of money; 

▪ Measurement of future levies; 

▪ Employee Turnover; and, 
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▪ Lifetime benefits included in the financial analysis. 

The added complexity, which goes back to the initial designation (government or employer), 

becomes relevant for this particular component of the benefit determination.  

For an employer - The benefit will be measured by reduced risk levies and insurance 

premium increases. This is shown as Be in Table 45.  

For government - The benefit will be directly related to the medical costs, therefore 

representing Bh from Table 45.  

Importantly, the model functionality is such that the initial selection of government/employer 

will correctly drive the computation.  

Illustration using Silicosis as a proxy (with some dummy variable data) 

 

Figure 24: Reflection of exposure 

Source: Phase2_Fatal 

The first aspect is the capturing of the process flow and the areas of exposure which may 

result in this particular disease. This has been done and captured for all primary diseases 

(associated with occupational exposure). The intention behind this is to enable cross-

referencing to the OEL reduction strategy implemented to ensure, again, coverage from an 

operational standpoint.  

  

CALCULATION 1 SILICOSIS

STAGES OF PROCESS FLOW MITIGATED BY: SILICOSIS

ADD ACTIVITY COVERED:

STAGE / PROCESS HUMAN ACTIVITY EXPOSURE CAUSE

Mine Development & Production Drilling Dust 

Mine Development & Production Cleaning Dust 

Mine Development & Production Underground Support Dust 

Plant Comminution Crushing & Screening Dust 

Plant Comminution Milling & Classification Dust 

Plant Comminution Tailings Storage Dust 

Plant Comminution Tailings Treatment Dust 

Transport (underground) Material collection (from bench) Dust 

Transport (underground) Transportation of material Dust 

Transport (underground) Tips & Collection points Dust 

Transport (underground) Travelling in Shaft Dust 

CALCULATIONS

ADD ACTIVITY LINE
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Figure 25: Silicosis cost determination – Before selection of designation 

Source: Phase2_Fatal (Extract) 

Outlined in Figure 25 above, is the framework before any designation being made. This 

outlines the various steps (1 to 5) which are followed in the general process.  

The computation associated with a reduced mortality rate is constructed as followed: 

1) The population group is automatically pulled from the correct source (depending on 

the designation);  

2) This population is then adjusted for several mineworkers exposed over a 60-year 

rolling period, which assumes a 5% employee turnover ratio – therefore determining 

the total population group affected over 60 years.  

3) The net mortality rate is computed as the difference between mortality pre- and post- 

OEL change.  

▪ The pre-OEL rate is a dummy figure at this stage (to illustrate the model proof 

of concept).  

▪ The post-OEL rate is a dummy figure at this stage (to illustrate the model proof 

of concept).  

4) The net mortality rate is multiplied by the population group to determine the total 

number of mineworker’s lives saved (as a result of the OEL reduction).  

CURRENT POPULATION GROUP*: 0

*Every mineworker is exposed to this airborne disease therefore the population group

represents the entire industry BUT the cost will differ depending on commodity mortality rate

Annual Miner/Employee Turnover 5%

POPULATION GROUP AFFECTED** 0 a

**This is the lifetime benefits over a 60 year period

MORTALITY RATE (Pre-OEL change) 0.00% INPUT

MORTALITY RATE (Post-OEL change) 0.00% INPUT

NET CHANGE 0.00% b

TOTAL MINER WORKERS LIVES SAVED ** -                                                              c = a * b

**This is the lifetime benefits over a 60 year period

TOTAL PERIOD OF MEDICAL TREATMENT PRIOR TO 

FATALITY
180                                                             

d
INPUT

ANNUAL SALARY e SOURCE

REPLACEMENT COST ATTRIBUTABLE TO FATALITY*** f = ( d * e ) / 365 

*** Cost associated with replacement worker prior to Passing of mineworker

LUMP-SUM COST ATTRIBUTABLE TO FATALITY***: g

*** Cost is inclusive of future increases in the insurance payments (as a result of pay out incl: Lump sum + Funeral cover)

COST ATTRIBUTABLE TO FATALITY***: h INPUT

*** Cost is inclusive of future healthcare costs (i.e. medical treatment, hospitalisation, surgery

consultations, radiation therapy, chemotherapy etc.). 

TOTAL INCREMENTAL BENEFIT c * (f+g)  or  c * h

ANNUALISED INCREMENTAL BENEFIT****

****This is the annualised financial benefit over a 60 year periodF
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5) The number of mineworker’s lives which have been saved is then multiplied by the 

respective cost elements for the employer or government, depending on the 

designation. 

Employer: 

The cost components relating to the employer is: 

i. The “reduced replacement period” (i.e. the cost saved from no required overtime nor 

a temporary mine worker needed as a result of replacing an ill mine worker while they 

recover). 

ii. The “death benefit lump-sum saved” (i.e. the cost saved from no death benefit lump-

sum pay-outs as a result of fewer fatalities). Note: This is not paid directly by the 

employers, but any payment increases are simply expected to increase future levies. 

iii. The “general absenteeism numbers reduced”, resulting in smaller ‘team sizes’ thus 

lowering the cost associated with employment.  

Note: These smaller “team sizes” would materialise as a result of less absenteeism. Presently, 

to ensure that mines have a full complement of mineworkers per shift, the ‘shift size’ is inflated 

to account for the expected number of absent mineworkers. However, as a result of reduced 

absenteeism associated with a more stringent OEL limit, this ‘inflated’ staff compliment can 

be reduced to lower, more sustainable, levels.  

To determine the cost associated with these two elements, (i) and (ii) above, the framework 

automatically does the following processes: 

 

The number of employees (user input) in the “1_Model Key” tab is pulled through into the 

computation;  

The annual salary, which is linked to that of the specific commodity to which the employer is 

most associated (as shown in Appendix C, section 19.1), is pulled through into the 

computation.  

The replacement benefit, as described above, is determined by multiplying the average 

salary by the “average number of days of medical treatment before fatality” (user input). This 

is done as an employee cannot be replaced under permanent employment until the earlier of 

“complete medical improvement” or “death”.   

The death benefit is calculated by multiplying that same annual commodity average salary 

by three (3). (Please refer to Section 11.2.1.3.2 (The output multiplier) outlining details of this 

multiplier).  

 

The financial impact is self-driven in the financial model and multiplies both the replacement 

benefit and the death benefit by the reduced number of mineworker fatalities associated with 

the disease.  
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Government: 

The cost components relating to the government is simply the cost associated with medical 

treatment.  

 

As this medical treatment cost is derived specifically from the disease type as well as the type 

of treatment adopted, it remains a (user input) in the framework. The financial model, when 

being designated as a government entity, automatically pulls the related number of 

mineworkers (as shown in Appendix C, Section 19.2) as the starting point for total population 

determination.  

 

Lastly, the user input medical cost is multiplied by the number of mineworkers to ascertain the 

financial benefit associated.  

6) Having completed either employers/government described above, the final step to 

illustrate an annualised incremental benefit, as has been done in comparable overseas 

reports (Occupational Exposure to Respirable Crystalline Silica. Final rule, 2016), is to 

present value to the total benefit amount (which accrues over 60 years) to an annual 

figure.  

 

Figure 26: Silicosis determination – Assuming a government designation selected 

 

CURRENT POPULATION GROUP*: 456438

*Every mineworker is exposed to this airborne disease therefore the population group

represents the entire industry BUT the cost will differ depending on commodity mortality rate

Annual Miner/Employee Turnover 5%

POPULATION GROUP AFFECTED** 1369314 a

**This is the lifetime benefits over a 60 year period

MORTALITY RATE (Pre-OEL change) 1.50% INPUT

MORTALITY RATE (Post-OEL change) 1.00% INPUT

NET CHANGE 0.50% b

TOTAL MINER WORKERS LIVES SAVED ** 6 847                                                          c = a * b

**This is the lifetime benefits over a 60 year period

TOTAL PERIOD OF MEDICAL TREATMENT PRIOR TO 

FATALITY
180                                                             

d
INPUT

ANNUAL SALARY e SOURCE

REPLACEMENT COST ATTRIBUTABLE TO FATALITY*** f = ( d * e ) / 365 

*** Cost associated with replacement worker prior to Passing of mineworker

LUMP-SUM COST ATTRIBUTABLE TO FATALITY***: g

*** Cost is inclusive of future increases in the insurance payments (as a result of pay out incl: Lump sum + Funeral cover)

COST ATTRIBUTABLE TO FATALITY***: 523 494R                                                    h INPUT

*** Cost is inclusive of future healthcare costs (i.e. medical treatment, hospitalisation, surgery

consultations, radiation therapy, chemotherapy etc.). 

TOTAL INCREMENTAL BENEFIT 3 584 138 935R                                          c * (f+g)  or  c * h

ANNUALISED INCREMENTAL BENEFIT**** 59 735 649R                                               

****This is the annualised financial benefit over a 60 year periodF
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The model result presented above (Figure 26), includes dummy data on: 

▪ Mortality rate (Pre-OEL change) 

▪ Mortality rate (Post-OEL change) 

▪ The cost that is attributable to fatality. The value contained herein is simply half of the 

industry death benefit (as a proxy).  

Source: Phase2_Fatal (Extract) 

 

Figure 27: Silicosis cost determination – Assuming an employer designation selected (Gold 
commodity with 10,000 miners) 

The model result presented above (Figure 27), include dummy data on: 

▪ Mortality rate (Pre-OEL change) 

▪ Mortality rate (Post-OEL change) 

▪ The number of days a replacement worker required (before passing of mineworker) 

(as a proxy 180 days was used following medical guidance).  

Source: Phase2_Fatal (Extract) 

Non-Fatal Cases prevented 

The structure and formulation of the non-fatal cases prevented are identical to that of the fatal 

cases with the only differences being: 

CURRENT POPULATION GROUP*: 10000

*Every mineworker is exposed to this airborne disease therefore the population group

represents the entire industry BUT the cost will differ depending on commodity mortality rate

Annual Miner/Employee Turnover 5%

POPULATION GROUP AFFECTED** 30000 a

**This is the lifetime benefits over a 60 year period

MORTALITY RATE (Pre-OEL change) 1.50% INPUT

MORTALITY RATE (Post-OEL change) 1.00% INPUT

NET CHANGE 0.50% b

TOTAL MINER WORKERS LIVES SAVED ** 150                                                             c = a * b

**This is the lifetime benefits over a 60 year period

TOTAL PERIOD OF MEDICAL TREATMENT PRIOR TO 

FATALITY
180                                                             

d
INPUT

ANNUAL SALARY 310 727R                                                    e SOURCE

REPLACEMENT COST ATTRIBUTABLE TO FATALITY*** 153 235R                                                    f = ( d * e ) / 365 

*** Cost associated with replacement worker prior to Passing of mineworker

LUMP-SUM COST ATTRIBUTABLE TO FATALITY***: 972 181R                                                    g

*** Cost is inclusive of future increases in the insurance payments (as a result of pay out incl: Lump sum + Funeral cover)

COST ATTRIBUTABLE TO FATALITY***: h INPUT

*** Cost is inclusive of future healthcare costs (i.e. medical treatment, hospitalisation, surgery

consultations, radiation therapy, chemotherapy etc.). 

TOTAL INCREMENTAL BENEFIT 168 812 362R                                             c * (f+g)  or  c * h

ANNUALISED INCREMENTAL BENEFIT**** 2 813 539R                                                 

****This is the annualised financial benefit over a 60 year periodF
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1) The non-fatal incidence rate is the inverse of the mortality rate entered into the fatality 

tab.  

By way of illustration (using Tuberculosis, pre-OEL change, actual data): 

Total cases = 3 000 of 100 000 = 3%; Fatalities tab = 0.45%; Non-Fatal tab = 2.55%. Therefore 

Fatal + Non-fatal = Total cases 

2) The values associated with the benefits (i.e. costs saved) will be different. This is 

explained in more detail in the detail which follows:  

 

Figure 28: Silicosis cost determination – Before selection of designation 

Source: Phase2_Non-Fatal (Extract) 

Outlined in Figure 28 is the framework before any designation being made. This outlines the 

various steps (1 to 5) which are followed in the general process as described in Section 

11.2.1.2.5.  

SOURCE

CURRENT POPULATION GROUP*: 0 SOURCE

*Every mineworker is exposed to this airbourn disease therefore the population group

represents the entire industry BUT the cost will differ depending on commodity mortality rate

Annual Miner/Employee Turnover 5%

POPULATION GROUP AFFECTED** 0

**This is the lifetime benefits over a 60 year period

NON-FATAL Incidence  RATE (Pre-OEL change) 0.00% SOURCE

NON-FATAL Incidence  RATE (Post-OEL change) 0.00% SOURCE

NET CHANGE 0.00%

TOTAL MINERS WORKERS IMPACTED ** -                                                       a

TOTAL COMPLETE MEDICAL IMPROVEMENT 

PERIOD (days)
180                                                       

b SOURCE

ANNUAL SALARY c SOURCE

TOTAL COST ATTRIBUTABLE TO Incidence ***: d = ( b * c ) / 365 

*** Cost associated with replacement worker prior to complete medical improvement

SEVERENCE e

PAYOUT ON DISABILITY CLASSIFICATION 662 709R                                             f SOURCE

COST ASSOCIATED WITH INVESTIGATION 50 000R                                               g SOURCE

100% must = 100%

% POPULATION MAKING FULL RECOVERY 60% h SOURCE

% POPULATION RE-ACCOMODATED 25% i SOURCE

% POPULATION SEVERENCE 10% j SOURCE

% POPULATION CLASSIFIED AS DISABLED 5% k SOURCE

COST ATTRIBUTABLE TO Incidence ***: l SOURCE

*** Cost is inclusive of future healthcare costs (i.e. medical treatment, hospitalisation, surgery

consultations, radiation therapy, chemotherapy etc). 

TOTAL INCREMENTAL BENEFIT

ANNUALISED INCREMENTAL BENEFIT****

****This is the annualised financial benefit over a 60 year period
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The specific computation for a reduction in the prevalence of the disease is constructed as 

follows: 

1) The population group is automatically pulled from the correct source (depending on 

the designation);  

2) This population is then adjusted for several mineworkers exposed over a 60-year 

rolling period, which assumes a 5% employee turnover ratio – therefore determining 

the total population group impacted over 60 years.  

3) The net non-fatal incidence rate is computed as the difference between non-fatal 

incidence pre- and post- OEL change.  

• The pre-OEL rate is a dummy figure at this stage (to illustrate the model proof 

of concept).  

• The post-OEL rate is a dummy figure at this stage (to illustrate the model proof 

of concept).  

4) The net non-fatal incidence rate is multiplied by the population group to determine the 

total number of mineworkers impacted (as a result of the OEL reduction).  

5) The number of mineworkers impacted is then multiplied by the respective cost 

elements for the employer or government, depending on the designation: 

Employer: 

The cost components relating to the employer is: 

i. The “reduced replacement period” and “smaller workforce size owing to fewer 

sick days” – this is the cost saved from no required overtime nor a temporary 

mineworker needed as a result of replacing an ill mine worker while they recover. 

Additionally, incorporated is a benefit associated with a smaller workforce size resulting 

from fewer sick days.  

ii. The “investigation cost saved” – this is the cost saved with fewer investigations into 

airborne exposure. Note: each time there is a confirmed disease, protocol in the mines 

is to investigate; this is the associated cost.  

iii. The “reduced severance benefit” - this is the portion of the mineworkers who would 

have, pre-OEL change, been diagnosed and unable to return to work after complete 

medical improvement but who would not qualify for a lump-sum medical boarding pay-

out (i.e. not compensated for a disability) resulting in a smaller severance pay-out 

being awarded).  

iv. The “reduced disability payments” - this is the cost associated with reduced future 

levy increases as a result of fewer mineworkers being classified as disabled (thus 

qualifying for compensation).  

To determine the cost associated with these four elements, (i) to (iv) above, the framework 

automatically does the following processes: 
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The number of employees (user input) in the “1_Model Key” tab is pulled through into the 

computation;  

The annual salary, which is linked to that of the specific commodity to which the employer is 

most associated (as shown in Appendix C, Section 19.1), is pulled through into the 

computation. The replacement benefit, as described above, is determined by multiplying the 

average salary by the “average number of days of medical treatment before complete medical 

improvement” (user input). This is done, as an employee cannot be replaced under permanent 

employment until the earlier of “complete medical improvement or death”.   

 

 

The investigation cost saved is simply a (use input) figure into the model. This was left as a 

self-derived value as each employer will have different bargaining power to derive the financial 

cost thereof (i.e. a company with 10,000 employees will have more bargaining power versus 

a company with 500 employees, as such they could demand a lower rate).  

The reduced severance benefit is a lump sum pay-out to those mineworkers who are unable 

to return to work. Based on industry practice, the pay-out amount is 3 months’ salary. As such, 

the model apportions the automatically pulled commodity mineworker salary for 3 months. 

This is the baseline assumption in the framework; however, it can be overwritten by changing 

the cell input (i.e. cell C863).  

The reduced disability payment is automatically computed in the model. This multiplies that 

percentage of persons who would have (but under a revised OEL no longer need to be) 

medically boarded. The inputs used in this computation, and as shown in Appendix C, Section 

19.3, is based on historical insurance medical disability payments.  

 

To complete the financial analysis, (user inputs) will be needed in the determination of: 

▪ Percentage of population who would have made a full recovery;  

▪ Percentage of population who would have been re-accommodated;  

▪ Percentage of population who would no longer be eligible to work (severance); and, 

▪ Percentage of the population who would be classified as disabled and therefore 

entitled to a disability pay-out.  

The financial impact is thereafter self-driven in the financial model.  

Government: 

The cost components relating to the government is simply the cost associated with medical 

treatment.  

As this medical treatment cost is derived specifically from the disease type as well as the type 

of treatment adopted, it remains a (user input) in the framework.  

The financial model, when being designated as a government entity, automatically pulls the 

related number of mineworkers (as shown in Appendix C, Section 19.2) as the starting point 

for total population determination.  
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Lastly, the user input medical cost is multiplied by the number of mineworkers to ascertain the 

financial benefit associated.  

6) Having completed either employers/government described above, the final step to 

illustrate an annualised incremental benefit, as has been done in comparable overseas 

reports (Occupational Exposure to Respirable Crystalline Silica. Final rule, 2016), is to 

present value the total benefit amount (which accrues over 60 years) to an annual 

figure.  

 

Figure 29: Silicosis determination – Assuming a government designation selected 

The model result presented above includes dummy data on: 

▪ Mortality rate (Pre-OEL change); 

▪ Mortality rate (Post-OEL change); and, 

SOURCE

CURRENT POPULATION GROUP*: 456438 SOURCE

*Every mineworker is exposed to this airbourn disease therefore the population group

represents the entire industry BUT the cost will differ depending on commodity mortality rate

Annual Miner/Employee Turnover 5%

POPULATION GROUP AFFECTED** 1 369 314

**This is the lifetime benefits over a 60 year period

NON-FATAL Incidence  RATE (Pre-OEL change) 2.00% SOURCE

NON-FATAL Incidence  RATE (Post-OEL change) 1.00% SOURCE

NET CHANGE 1.00%

TOTAL MINERS WORKERS IMPACTED ** 13 693                                                  a

TOTAL COMPLETE MEDICAL IMPROVEMENT 

PERIOD (days)
180                                                       

b SOURCE

ANNUAL SALARY c SOURCE

TOTAL COST ATTRIBUTABLE TO Incidence ***: d = ( b * c ) / 365 

*** Cost associated with replacement worker prior to complete medical improvement

SEVERENCE e

PAYOUT ON DISABILITY CLASSIFICATION 662 709R                                             f SOURCE

COST ASSOCIATED WITH INVESTIGATION 50 000R                                               g SOURCE

100% must = 100%

% POPULATION MAKING FULL RECOVERY 60% h SOURCE

% POPULATION RE-ACCOMODATED 25% i SOURCE

% POPULATION SEVERENCE 10% j SOURCE

% POPULATION CLASSIFIED AS DISABLED 5% k SOURCE

COST ATTRIBUTABLE TO Incidence ***: 523 494R                                             l SOURCE

*** Cost is inclusive of future healthcare costs (i.e. medical treatment, hospitalisation, surgery

consultations, radiation therapy, chemotherapy etc). 

TOTAL INCREMENTAL BENEFIT 7 168 277 869R                                   

ANNUALISED INCREMENTAL BENEFIT**** 119 471 298R                                      

****This is the annualised financial benefit over a 60 year period

E
X

P
O

S
U

R
E

E
M

P
L

O
Y

E
R

S
 C

O
S

T
G

O
V

E
R

N
M

E

N
T

 C
O

S
T

F
IN

A
N

C
IA

L
 I
M

P
A

C
T

[(a*b)+(a*j*e)+(a*

k*f)+(a*g)]  or  

(a*l)



CoE 180607: Milestone 5 Report (Version 3) 15/06/2021 

114 

 

▪ The cost that is attributable to fatality. The value contained herein is simply half of the 

industry death benefit (as a proxy).  

Source: Phase2_Non-Fatal (Extract) 

 

Figure 30: Silicosis cost determination – Assuming an employer designation selected (Gold 
commodity with 10,000 miners) 

The model result presented above includes dummy data on: 

▪ Mortality rate (Pre-OEL change); 

▪ Mortality rate (Post-OEL change); 

▪ The number of days a replacement worker required (before passing of mineworker) 

(as a proxy 180 days was used following medical guidance); and, 

SOURCE

CURRENT POPULATION GROUP*: 10000 SOURCE

*Every mineworker is exposed to this airbourn disease therefore the population group

represents the entire industry BUT the cost will differ depending on commodity mortality rate

Annual Miner/Employee Turnover 5%

POPULATION GROUP AFFECTED** 30 000

**This is the lifetime benefits over a 60 year period

NON-FATAL Incidence  RATE (Pre-OEL change) 2.00% SOURCE

NON-FATAL Incidence  RATE (Post-OEL change) 1.00% SOURCE

NET CHANGE 1.00%

TOTAL MINERS WORKERS IMPACTED ** 300                                                       a

TOTAL COMPLETE MEDICAL IMPROVEMENT 

PERIOD (days)
180                                                       

b SOURCE

ANNUAL SALARY 310 727R                                             c SOURCE

TOTAL COST ATTRIBUTABLE TO Incidence ***: 153 235R                                             d = ( b * c ) / 365 

*** Cost associated with replacement worker prior to complete medical improvement

SEVERENCE 77 682R                                               e

PAYOUT ON DISABILITY CLASSIFICATION 662 709R                                             f SOURCE

COST ASSOCIATED WITH INVESTIGATION 50 000R                                               g SOURCE

100% must = 100%

% POPULATION MAKING FULL RECOVERY 60% h SOURCE

% POPULATION RE-ACCOMODATED 25% i SOURCE

% POPULATION SEVERENCE 10% j SOURCE

% POPULATION CLASSIFIED AS DISABLED 5% k SOURCE

COST ATTRIBUTABLE TO Incidence ***: l SOURCE

*** Cost is inclusive of future healthcare costs (i.e. medical treatment, hospitalisation, surgery

consultations, radiation therapy, chemotherapy etc). 

TOTAL INCREMENTAL BENEFIT 73 241 631R                                        

ANNUALISED INCREMENTAL BENEFIT**** 1 220 694R                                          

****This is the annualised financial benefit over a 60 year period

[(a*b)+(a*j*e)+(a*

k*f)+(a*g)]  or  

(a*l)
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▪ The full recovery, re-accommodated, severance and medically boarded employees are 

split 60%, 25%, 10% and 5% respectively.  

Source: Phase2_Non-Fatal (Extract) 

Other Benefits 

The last computational tab in the financial model is that of the indirect cost saving associated 

with reduced training costs and an increase in ‘output’ as a result of fewer uncompensated 

“sick days”.   

 

Figure 31: Summary of other benefits 

Source: Phase2_Other 

Additionally, as shown in Figure 31, the cost variables from Table 45 for the reduction in 

training cost and reduction in paid working days lost are Bt and Bl respectively.  

a) Reduction in Training Cost 

As was the case with the benefit associated with a reduced mortality rate and a reduced 

incidence rate, the reduction in training costs is also predominantly self-driven with 

information being pulled from various sources in the model (depending on the designation of 

either government or employer).  
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Figure 32: Reduction in training cost computation – Before selection of designation 

Figure 32 outlines the costing framework in place for the determination of this variable.  

Importantly, however, this variable links to the benefit only as a result of less training 

associated with a lower mortality rate (Phase2_Fatal tab) and a reduced number of re-

accommodations (Phase2_Non-Fatal tab). Accordingly, the benefit is calculated by: 

1) Pulling, from the Fatalities tab, the total number of fatalities (which will under a revised 

OEL no longer take place);  

2) Pulling from the Non-Fatal tab, the total number of re-accommodations (which will 

under a revised OEL no longer take place); and, 

3) The number of fatalities represents another miner which must be trained to replace the 

diseased mineworker and the re-accommodation represents the training cost 

associated with re-training a worker who can no longer work in a certain area. As such, 

the reduction in the number of fatalities and re-accommodations is multiplied by the 

training cost to determine the financial benefit.  

However, if the designation is “government” then this will automatically result in a zero-cost 

determination. The reasons for this are because the government would not benefit from such 

a reduction as it only relates to the cost associated with training (no government impact).   

AVERAGE TRAINING COSTS PER MINE WORKER 7 500R                 SOURCE

REDUCTION IN FATALITIES* 0

Decrease in fatalities & re-accommodation per disease: 0

- Silicosis -                        

- Emphysema -                        

- Carnioma of the Bronchus -                        

- Silico-tuberculosis -                        

- Massive Fibrosis -                        

- Mixed Dust Pneumoconiosis -                        

- Coal workers Pneumoconiosis -                        

- Occupational Asthma -                        

- Tuberculosis -                        

- Obstructive airway disease -                        

TOTAL BENEFIT -R                     

TOTAL ANNUALISED BENEFIT* -R                     

*This is the annualised financial benefit over a 60 year period

ANNUALISED BENEFIT FROM THE PERSPECTIVE OF EMPLOYER -R                     

ANNUALISED BENEFIT FROM THE PERSPECTIVE OF GOVERNMENT** -R                     

** As stated in the model framework tab: LINK

This represents the above computation represents ONLY Bt (benefit associated with less training)

Therefore:

BENEFIT EMPLOYER = Bt

BENEFIT GOVERNMENT = 0

*The reduction in fatalies implies a smaller Mineworker 

turnover ratio, therefore less training costs
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Figure 33: Reduction in training cost computation – Assuming an employer designation 
selected (Gold commodity with 10,000 miners) 

*Illustration assuming gold mining commodity, operating with 10,000 mineworkers.  

Source: Phase2_Other  

b) Increase in output (associated with less sick leave) 

While the measurement of sick paid leave (reduction) has already been incorporated into the 

financial analysis (Bi) as the cost of a replacement worker, this in practice is not instantaneous. 

Based on discussions with practitioners within the industry, it was established that there is a 

lead-time between when an employee is off sick (waiting for confirmation of diagnosis) and 

when a replacement worker is sourced.  

For this period, there will be no replacement worker and as such, there will be a financial 

impact associated with reduced output.  

To provide a basis for financial determination, some key assumptions have been made, 

namely (Section 11.2.1.3.2): 

▪ The output multiplier;  

▪ The diagnosis period; and 

▪ The taxation rates.   

AVERAGE TRAINING COSTS PER MINE WORKER 7 500R                 SOURCE

REDUCTION IN FATALITIES* 225

Decrease in fatalities & re-accommodation per disease: 225

- Silicosis 225                       

- Emphysema -                        

- Carnioma of the Bronchus -                        

- Silico-tuberculosis -                        

- Massive Fibrosis -                        

- Mixed Dust Pneumoconiosis -                        

- Coal workers Pneumoconiosis -                        

- Occupational Asthma -                        

- Tuberculosis -                        

- Obstructive airway disease -                        

TOTAL BENEFIT 1 687 500R          

TOTAL ANNUALISED BENEFIT* 28 125R               

*This is the annualised financial benefit over a 60 year period

ANNUALISED BENEFIT FROM THE PERSPECTIVE OF EMPLOYER 28 125R               

ANNUALISED BENEFIT FROM THE PERSPECTIVE OF GOVERNMENT** -R                     

** As stated in the model framework tab: LINK

This represents the above computation represents ONLY Bt (benefit associated with less training)

Therefore:

BENEFIT EMPLOYER = Bt

BENEFIT GOVERNMENT = 0

*The reduction in fatalies implies a smaller Mineworker 

turnover ratio, therefore less training costs
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Figure 34: Increase in output computation – Before selection of designation 

Source: Phase2_Other (extract) 

The computation, in general, is structured as follows: 

1) The decrease in incidences is automatically pulled from the various input tabs (fatalities 

and non-fatalities). 

2) The average annual salary is pulled for the commodity type, as has been done in 

explained previously. 

3) The average annual salary is converted into a daily rate and then multiplied by the 

output multiplier to determine the financial impact on final commodity output (for further 

detail, please refer to Section 11.2.1.3.2 - The output multiplier). 

4) The final ‘deemed’ commodity output is then multiplied by the diagnosis days to 

determine the financial impact (associated with reduced output) per disease.  

5) Once determined, as was the case previously, the annualised amount must be 

determined by present valuing the total cash benefit.  

6) The last step in the process is to compute an appropriate value for the 

employee/government: 

▪ For the government, the benefit would be greater output in the industry. Of 

which the benefit associated with the government be greater cash receipts as 

a result of industry companies paying greater tax, therefore 28% of the total 

benefit.   

AVERAGE ANNUAL SALARY FOR MINEWORKER 310 727R       SOURCE

AVERAGE DAILY SALARY FOR MINEWORKER 851R              a

OUTPUT MULTIPLIER 5.18                b

Decrease in 

infections

Diagnosis 

period (days) Benefit

Infection

- Silicosis 0 14                   -R                     

- Emphysema 0 14                   -R                     

- Carnioma of the Bronchus 0 14                   -R                     

- Silico-tuberculosis 0 14                   -R                     

- Massive Fibrosis 0 14                   -R                     

- Mixed Dust Pneumoconiosis 0 14                   -R                     

- Coal workers Pneumoconiosis 0 14                   -R                     

- Occupational Asthma 0 14                   -R                     

- Tuberculosis 0 14                   -R                     

- Obstructive airway disease 0 14                   -R                     

TOTAL BENEFIT -                        

TOTAL ANNUALISED BENEFIT* -R                     

*This is the annualised financial benefit over a 60 year period

ANNUALISED BENEFIT FROM THE PERSPECTIVE OF EMPLOYER** -R                     

ANNUALISED BENEFIT FROM THE PERSPECTIVE OF GOVERNMENT** -R                     

** As stated in the model framework tab: LINK

This represents the above computation represents the increase earning associated with higher morbidity (Bl)

As documented in the assumption below, the benefit is assumed to be the employee cost (for that given day) 

as an estimation.

Therefore:

BENEFIT EMPLOYER = Bl x 0.72

BENEFIT GOVERNMENT = Bl x 0.28
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▪ For employers, the benefit will be higher output, translating into more after-

taxation profit. As a fraction would have to be paid in tax, only the net amount 

(72% of the total benefit would be applicable).  

 

Figure 35: Increase in output – Assuming an employer designation selected (Gold commodity 
with 10,000 miners) (Silicosis only) 

*Illustration assuming gold mining commodity, operating with 10,000 mineworkers.  

AVERAGE ANNUAL SALARY FOR MINEWORKER 310 727R       SOURCE

AVERAGE DAILY SALARY FOR MINEWORKER 851R              a

OUTPUT MULTIPLIER 5.18                b

Decrease in 

infections

Diagnosis 

period (days) Benefit

Infection

- Silicosis 450 14                   27 788 760R        

- Emphysema 0 14                   -R                     

- Carnioma of the Bronchus 0 14                   -R                     

- Silico-tuberculosis 0 14                   -R                     

- Massive Fibrosis 0 14                   -R                     

- Mixed Dust Pneumoconiosis 0 14                   -R                     

- Coal workers Pneumoconiosis 0 14                   -R                     

- Occupational Asthma 0 14                   -R                     

- Tuberculosis 0 14                   -R                     

- Obstructive airway disease 0 14                   -R                     

TOTAL BENEFIT 27 788 760           

TOTAL ANNUALISED BENEFIT* 463 146R             

*This is the annualised financial benefit over a 60 year period

ANNUALISED BENEFIT FROM THE PERSPECTIVE OF EMPLOYER** 333 465R             

ANNUALISED BENEFIT FROM THE PERSPECTIVE OF GOVERNMENT** -R                     

** As stated in the model framework tab: LINK

This represents the above computation represents the increase earning associated with higher morbidity (Bl)

As documented in the assumption below, the benefit is assumed to be the employee cost (for that given day) 

as an estimation.

Therefore:

BENEFIT EMPLOYER = Bl x 0.72

BENEFIT GOVERNMENT = Bl x 0.28
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Figure 36: Increase in output – Assuming a government designation selected (Silicosis only) 

*Illustration assuming government 

Source: Phase2_Other (extract)  

In addition to the increased output associated with a smaller lead time (to which a measurable 

benefit determination can be made), while not expressly included in the cost/benefit framework 

described above, there are pervasive output benefits which should also be considered both 

quantitatively and qualitatively. These additional factors, which could further result in improved 

output, can be associated with: 

1. Higher productivity, attributable to better health status;  

2. Lower staff turnover, therefore, a greater percentage of a fully trained workforce; and, 

3. Fewer incidences, therefore fewer periods of ‘inefficient’ production when the 

mineworker returns from sick leave.  

 

  

AVERAGE ANNUAL SALARY FOR MINEWORKER 335 663R       SOURCE

AVERAGE DAILY SALARY FOR MINEWORKER 920R              a

OUTPUT MULTIPLIER 5.18                b

Decrease in 

infections

Diagnosis 

period (days) Benefit

Infection

- Silicosis 20540 14                   1 370 172 631R   

- Emphysema 0 14                   -R                     

- Carnioma of the Bronchus 0 14                   -R                     

- Silico-tuberculosis 0 14                   -R                     

- Massive Fibrosis 0 14                   -R                     

- Mixed Dust Pneumoconiosis 0 14                   -R                     

- Coal workers Pneumoconiosis 0 14                   -R                     

- Occupational Asthma 0 14                   -R                     

- Tuberculosis 0 14                   -R                     

- Obstructive airway disease 0 14                   -R                     

TOTAL BENEFIT 1 370 172 631      

TOTAL ANNUALISED BENEFIT* 22 836 211R        

*This is the annualised financial benefit over a 60 year period

ANNUALISED BENEFIT FROM THE PERSPECTIVE OF EMPLOYER** -R                     

ANNUALISED BENEFIT FROM THE PERSPECTIVE OF GOVERNMENT** 6 394 139R          

** As stated in the model framework tab: LINK

This represents the above computation represents the increase earning associated with higher morbidity (Bl)

As documented in the assumption below, the benefit is assumed to be the employee cost (for that given day) 

as an estimation.

Therefore:

BENEFIT EMPLOYER = Bl x 0.72

BENEFIT GOVERNMENT = Bl x 0.28
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11.2.1.3 Assumptions and Limitations 

As the financial framework presented herein is intended as a first response, turnkey solution 

which provides the foundational components of the cost-benefit analysis, there are several 

assumptions (and noted limitations) which must be taken into consideration in getting to a final 

cost implication.  

While these assumptions have been made in the model for illustrative purposes, they will need 

to be ‘challenged’ and updated accordingly when performing the cost/benefit determination. 

In light of this, the model has incorporated into the “1_Model Key” tab a “help file”, as shown 

in Figure 37, which contains space to update any assumptions within the model so that these 

can be filtered through into the appropriate cost/benefit calculations.  
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11.2.1.3.1 Summary of Key Assumptions used in the Financial Model  

 

Figure 37: Model assumptions 

Note: These are assumptions which impact on all aspects of the financial determination. 

DESCRIPTION ASSUMPTION SOURCE VALIDATION

DISCOUNT RATE 8.00% 3_Discount rate Discount rate to include loss associated with foregone investments

NUMBER OF YEARS 60 SILCA REPORT Working lifespan + latency of some diseases

EMPLOYEE TURNOVER 5% SILCA REPORT Required to get realistic expectation of total persons exposed. 

Note: These assumptions are to be made by the analyst conducting the financial analysis, with specific reference to the

applicable company

DESCRIPTION ASSUMPTION SOURCE VALIDATION

LUMP SUM PAYMENT MULTIPLIER 3.00 Phase2_Fatal The annual lump sum payment on death is 3x annual salary

FUNERAL COVER 40 000R                      Phase2_Fatal The annual funeral cover is R40 000 (mineworkers compensation)

GOVERNMENT MEDICAL COST % 0.50 assumption This is the percentage of medical expenses to life policy payout

MEDICAL SEVERENCE 3.00 Phase2_Non-Fatal This is the average number of months paid on severence of mineworker

AVERAGE TRAINING COST 7 500R                        assumption This is the average training cost to be applied

OUTPUT MULTIPLIER 5.18 Phase2_Other See description at source.

"LOST" WORKING DAYS 14.00 assumption The lost working days for which no replacement worker can be sourced
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The table below outlines the various inputs which drive the model relating to the various infections:

Phase2_Other

NAME

MORTALITY RATE 

(Pre-OEL change)

MORTALITY RATE 

(Post-OEL change)

PERIOD OF 

MEDICAL 

TREATMENT

NON-FATAL 

INCIDENT RATE (Pre-

OEL change)

NON-FATAL 

INCIDENT RATE 

(Post-OEL change)

% POPULATION 

MAKING FULL 

RECOVERY

% POPULATION RE-

ACCOMODATED

% POPULATION 

SEVERENCE

% POPULATION 

CLASSIFIED AS 

DISABLED LEAD PERIOD (days)

- Silicosis 2% 1% 180 0% 0% 60% 25% 10% 5% 14

- Emphysema 0% 0% 180 0% 0% 60% 25% 10% 5% 14

- Carnioma of the Bronchus 0% 0% 180 0% 0% 60% 25% 10% 5% 14

- Silico-tuberculosis 0% 0% 180 0% 0% 60% 25% 10% 5% 14

- Massive Fibrosis 0% 0% 180 0% 0% 60% 25% 10% 5% 14

- Mixed Dust Pneumoconiosis 0% 0% 180 0% 0% 60% 25% 10% 5% 14

- Coal workers Pneumoconiosis 0% 0% 180 0% 0% 60% 25% 10% 5% 14

- Occupational Asthma 0% 0% 180 0% 0% 60% 25% 10% 5% 14

- Tuberculosis 0% 0% 0% 0% 60% 25% 10% 5% 14

- Obstructive airway disease 0% 0% 180 0% 0% 60% 25% 10% 5% 14

PHASE2_NON-FATAL PHASE2_NON-FATAL

P
H

A
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 2

PHASE2_FATAL
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11.2.1.3.2 Description of the Key Assumptions used in the Financial Model 

The Section below highlights all the key assumptions used within the financial model.  

Time value of money 

In the model, it was assumed that future cost increases, as well as the discount rate (as 

mentioned in Section 11.2.1.2.3), were equivalent to one another. As such, no complex 

adjustment to account for the time value of money needs to be made.  

Example: Consider an item costing R100 today, next year it’s assumed that the cost increases 

by inflation (say R105). Should this future cost next year of R105 then be discounted to reflect 

the amount “in today’s terms” and be discounted by inflation – it would take us to the original 

R100. Therefore, cancelling out.  

Measurement of future levies 

In the model, we are assuming a one-to-one ratio between the increase in the medical costs 

and the increase in levies/insurance premiums (i.e. R1 more in medical pay-out from insurance 

company translates to R1 more in future levy/insurance premiums increase).  

Employee Turnover 

Annual employee turnover was assumed to be 5% in the model. This assumption is somewhat 

subjective with greater employee turnover in periods of large economic growth. It is suggested 

when conducting the financial cost/benefit, that each employer/company use their prevailing 

employee turnover for greater accuracy.  

Lifetime benefits of financial analysis 

The ‘lifetime benefits’ of the financial analysis – of which costs and benefits are to be 

determined, is to be covered over 60 years. This is directly comparable with international 

studies, most noticeably: Occupational Exposure to Respirable Crystalline Silica. Final rule 

2016).  

The primary reason(s) for this period being longer than that of a normal working lifespan can 

be justified as follows: 

▪ Many of the medical conditions impacted by any change in an OEL have a long latency. 

As a result, a period including only the working life of 40 years, will not take into effect 

the full effect of this latency.  

▪ With the introduction of greater healthcare worldwide, the number of years employed 

is increasing, resulting in a likelihood of greater ‘years employed’ in the future.  

Death benefit multiplier 

According to the Mineworkers provident fund ("Death Benefit," 2020), the death benefit will 

consist of three (3) times basic annual salary. As a result, to estimate the death benefit 

associated with fewer fatalities, a multiplier factor of three (3) was used in its determination.  

The output multiplier 

The output multiplier refers to the portion of the ‘output’ contributed by mine workers. 

According to the Minerals Council of South Africa’s (MCSA) Facts and Figures 2018 2018, p. 

11), the total mineworker salaries and wages amount approximated 19.3% of the total 

expenditure.  
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As such, an employee’s salary would represent a 19.3% (using the cost as a proxy for value 

creation) of the output. As such, should a mineworker not be able to work (without 

replacement), it is assumed that the rest of the process will not be able to function – resulting 

in a loss of output of 100%.  

As such, to determine this loss of output, a multiplier is determined as 100% / 19.3% = 5.18. 

This is used in the model to determine the loss in output.  

For example:  

If an employee earns R 300,000.00 p.a., this translates to R 822 per day (R 300,000.00 / 365). 

Using the multiplier effect, this means that each day that the employee is sick (without 

replacement) output amount to a financial value (before tax) of R 4,257.53 is lost for the 

company (i.e. R822 x 5.18).   

The lead time 

The ‘lead time’ refers to the time whereby no replacement worker can be sourced. On these 

particular days, the impact will be a loss in output which has cost implications. The lead time 

can be thought as days being attributable to: 

▪ Date of incident report (short notice), therefore lost productivity; and, 

▪ Time waiting for confirmation of injury for investigation. 

Importantly, as eluded to earlier, for the lead-time period there will be no direct payment of 

overtime/replacement worker but the operational output will be impacted.  

In the model, it is assumed that the average ‘lead time’ is: 14 days, however, this will differ 

from disease to disease. For this reason, as shown in Figure 35, accurate data per disease 

can be included in the designated cells which will drive the financial computation.  

The taxation rate 

The taxation rate in the model was assumed to be the corporate tax rate in South Africa, as 

set out by the Income Tax Act (1962), of 28%. The true cost/benefit for that of an employer 

should amount to the company’s specific “effective taxation rate” as this differs from company 

to company (as a result of past and future taxable deductions), a normalised rate was included 

into the framework.  

Employee Base (government) 

For cost/benefit determination from the perspective of government, the employee base, as 

reported by the Minerals Council of South Africa (Facts and Figures 2018, 2018) and as shown 

in Appendix C, section 19.1, was considered to remain constant for the foreseeable future.  

11.2.1.3.3 Limitations and Outstanding Information 

Outstanding information 

Outstanding information which, when determined, is required to flow into the financial model 

framework to conduct the cost/benefit analysis, includes: 

1) Company/Government specific information relating to the process/practices put into 

place to reduce OEL, specifically: 

▪ Which OEL reduction techniques are planned to be adopted should the OEL 

be amended; and, 
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▪ The costs associated with these particular reduction techniques.  

2) Information associated specifically to the determination of the total ‘net benefit’, 

including: 

▪ The incidence and mortality rates at the current OEL.  

▪ The incidence and mortality rates after the revision of OEL.  

▪ The average time taken for recovery and diagnosis.  

▪ The average costs associated with investigations and training.  

3) In addition to the above two steps, it is also advised to review all the existing 

assumptions highlighted in Figure 34, to determine both the reasonableness and 

applicability to the company with which analysis is supposed to cover.  

Limitations 

As evidenced throughout the financial model, many of the cost/benefit elements made use of 

high-level assumptions. The reason for this is attributable directly to the complexity involved 

in each one of the cost categories identified.  

For illustration, consider training costs associated with replacement (arguably one the easiest 

cost to comprehend and extrapolate). In the model a blanket rate of R 7,500 was used for the 

cost determination, however as identified by Preis and Webber-Youngman (2014), the 

following cost ‘sub-categories’ were identified: 

Table 50: Sub-categories associated with training & replacement 

Sub-factor Definition/Example 

Costs to attract candidates 
(advertisements, agencies, 
etc.) 

The cost of a recruiting agency having to place 
advertisements and attract potential candidates. 

Costs to select candidates The cost of a recruiting agency having to conduct 
preliminary interviews for potential candidates. 

Costs for interviews The time cost for company HR to conduct final interviews. 

Costs for psychometric 
assessments 

The cost of an external contractor providing access to 
these tests, as well as interpreting the results of the test 
and writing up individual reports. 

Administrative, accounting, 
and legal costs 

The time cost of company HR, as well as the costs 
associated with signing new contracts. 

Travel and lodging expenses The cost to company of providing an allowance for travel 
and lodging whilst the candidate is going through the 
interviewing process. 

Costs for medical 
examinations 

The cost of necessary medical examinations to be 
declared medically fit to perform the specific job. 

Training costs The additional costs associated with training a new 
employee (mostly time-based costs). 

Pay during training The cost associated with the company paying salary in 
full, even when the employee is not working and busy with 
training. 
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Sub-factor Definition/Example 

Training of temporary and 
replacement personnel 

Costs associated with training an existing mine employee 
to temporarily do another work until a new employee has 
been assigned and trained.  

Costs for the team of 
integrating a new member 

The loss in productivity felt when introducing a new 
member to a team (mostly due to on-the-job training). 

Source: Preis and Webber-Youngman (2014, p. 11) 

As a result of this, greater accuracy in the financial model could be provided with further 

research which focuses specifically on elaborating and quantifying the components within the 

cost-categories identified.   

11.2.2 Tabulate current OELs as stipulated in Schedule 22.9(a) of the MHSA against 

governmental and scientific organisations as well as OELs adopted by 

international mining companies  

This section tabulates the OELs stipulated in Schedule 22.9(A) of the MHSA against other 

governmental and scientific organisations as well OELs adopted by international mining 

companies. 

The majority of OELs as stipulated in Schedule 22.9(A) of the MHS Act was promulgated in 

1996. 87 OELs were updated and published in the Government Gazette on 5 October 2006.  

Other governments and scientific organisations update OELs on a more frequent interval as 

data in terms of occupational diseases, toxicological effects and epidemiological data are 

reported. An approach followed by governments is to create a priority list of chemicals that is 

aligned with occupational diseases compensated or reported by occupational medical 

practitioners. Amending OELs of priority chemicals usually take several years to allow 

discussion and inputs into the newly proposed OELs to determine the economic and technical 

feasibility. Another approach followed by governments is to publish a national or federal list of 

chemicals with OELs. Regions or states can then adopt more stringent OELs if operations in 

the region or state results in increased occupational diseases for a specific chemical 

substance (OSHA, 2021). 

The ACGIH, although not a standard-setting body, review approximately 20 of the ACGIH 

Threshold Limit Values (TLV®) on an annual basis. They do however indicate that the ACGIH 

limits do not consider economic or technical aspects. They also recognise that where methods 

are not validated for specific substances, it may result in enforcement challenges if 

governments adopt the ACGIH limit values as standards in legislation.  

The purpose of this section of the report is, therefore, to compare the current Schedule 22.9(A) 

OELs with occupational exposure limits and threshold values or other governments and 

scientific organisations, to indicate which chemicals need to be included and to propose a 

priority list of chemicals that are aligned with the 15 most prevalent occupational diseases as 

reported in Section 11.1. 

11.2.2.1 Methods 

Databases of the National Institute for Occupational Safety and Health (NIOSH) Pocket Guide 

to Chemical Hazards and International Labour Organisation International Chemical Safety 

Cards (ICSCs) were used to extract occupational exposure limit values as published by 

NIOSH [Recommended Exposure Limit (REL)], OSHA [Permissible Exposure Limit (PEL)], 
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ACGIH [Threshold Limit Value (TLV®)], European Union (EU-OEL) and Germany [Maximum 

Workplace Concentration (MAK)]. Workplace exposure limits published by the Health Safety 

Executive (HSE, WELs) and Australian [Workplace Exposure Standard (WES)] government 

was also retrieved from their respective websites. The South African Department of 

Employment and Labour proposed OELs was also captured to have a reference to the list of 

chemicals regulated by the OHS Act (Act 85 of 1993). It is important to note that the proposed 

Department of Employment and Labour OELs do reflect which ones are Maximum Limits or 

Restricted Limits substances. Care was taken to ensure that the most recent and updated 

information was downloaded for capturing. To achieve this personal contact was made with 

academics and occupational hygienists, especially in Australia (National/Federally enforced 

exposure limits) to understand their system and approach to regulate occupational exposures 

to hazardous chemical substances. ACGIH TLV®s (2019) was captured from a hard copy of 

the TLV® booklet. 

The following approach was used to identify and capture the occupational exposure limit 

values. As a first step, the chemical name or CAS number of a chemical listed in Schedule 

22.9 was searched in the NIOSH Pocket Guide to Chemical Hazards to extract the 

occupational exposure limit values. Thereafter the link on the NIOSH Pocket Guide to 

Chemical Hazards was used to navigate to the ICSCs webpage of the specific chemical. 

Additional occupational exposure values as indicated in the ICSC database for the EU and 

Germany were extracted, captured and stored in Microsoft Excel.  

For the HSE, Australia, Department of Employment and Labour and ACGIH, if the 

corresponding chemical name was not found, the CAS number was used to find the chemical 

in the indicated list. Therefore, if no match was found by chemical name and/or CAS number, 

a dash (-) was inserted in the spreadsheet. The WELs of the HSE and WESs of Australia and 

proposed OELs of the Department of Employment and Labour was captured. All notations (- 

carc, skin, sen as used by the particular jurisdiction/organisation) published for each chemical 

was also captured. After capturing all OELs of a particular list, quality control was performed 

on 30 randomly selected chemicals. 

11.2.2.2 Results and Discussion 

Table 51 (with a skin notation) and Table 52 (without a skin notation) list the hazardous 

chemical substances as per Schedule 22.9(A) aligned with the most prevalent occupational 

diseases (refer Table 89 and Table 90 in Appendix B; highlighted substances), as well as the 

hazardous chemical substances employees, might be exposed to in the South African mining 

context (Personal communication Prof Jan du Plessis).  
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Table 51: Priority hazardous chemical substances with a skin notation as per Schedule 22.9(A) 
of the MHS Act aligned with most prevalent occupational diseases. 

Methyl bromide 
Hydrogen—cyanide and cyanide salts 

[as CN] Calcium cyanide  
Platinum salts, soluble [as Pt] 

Methyl ethyl ketone [MEK] 
Hydrogen—cyanide and cyanide salts 

[as CN] Potassium cyanide 
n-Propanol 

*Carbon disulphide 
Hydrogen—cyanide and cyanide salts 

[as CN] Sodium cyanide 

Rosin core solder pyrolysis products 

[as formaldehyde) 

Carbon tetrachloride *Lead tetra- ethyl [as Pb] Thallium, soluble compounds [as TI] 

Chloroform Lead tetra- methyl [as Pb] 
Tin compounds, organic except 

cyhexatin [as Sn] 

*4,4’- Methylenebis (2-chloroaniline) 

[MBOCA] 
Mercury alkyls [as Hg] Toluene 

Methyl isobutyl ketone [MIBK] Methanol Wood dust: Hardwood 

Hydrogen—cyanide and cyanide salts [as 

CN] *Hydrogen cyanide 
Nitrobenzene Xylene, o-, m-, p- or mixed isomers 

Note: Highlighted cells aligned with the most prevalent occupational diseases listed in Table 89 and Table 90 in 

Appendix B. Some pollutants are marked with an asterisk on Schedule 22.9(A), however, no explanation is provided 

in the Notes of Schedule 22.9(A). 
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Table 52: Priority hazardous chemical substances without a skin notation as per Schedule 22.9(A) of the MHS Act aligned with most prevalent 
occupational diseases. 

Acetic acid Cyclohexane Mica respirable particulate * Silica, crystalline [respirable particulate] Tridymite 

Acetone Diatomaceous earth, natural [respirable particulate] Molybdenum compounds [as Mo] soluble compounds Tridymite 

Acetonitrile Fluorodichloromethane Molybdenum compounds [as Mo] insoluble compounds * Silica, crystalline [respirable particulate] Tripoli 

Aluminium alkyl compounds *Dichloromethane Nickel, organic compounds [as Ni] Tripoli 

Aluminium metal inhalable particulate *Methylene chloride *Nickel, inorganic compounds [as Ni] soluble compounds Silica, fused [respirable particulate] 

Aluminium metal respirable particulate Fluorides [as F] *Nickel, inorganic compounds [as Ni] insoluble compounds Silicon inhalable particulate 

Aluminium oxides inhalable particulate respirable particulate Fluorine Nitric acid Silicon respirable particulate 

Aluminium oxides inhalable particulate respirable particulate *Formaldehyde Nitric oxide Silicon carbide inhalable particulate 

Aluminium salts, soluble Gasoline Nitrogen Silicon carbide respirable particulate 

Ammonia Graphite, natural and synthetic inhalable particulate Nitrogen dioxide Silver 

Ammonium chloride, fume Graphite, natural and synthetic respirable particulate Nitrous oxide Silver compounds [as Ag] 

Antimony and compounds [as Sb] except antimony trisulphide and 
antimony trioxide 

Gypsum inhalable particulate *Nickel Sodium hydroxide 

*Arsenic and compounds, except arsine [as As] Gypsum respirable particulate Nickel carbonyl [as Ni] Sulphur dioxide 

Arsine n-Heptane Tetracarbonyl nickel Sulphur hexafluoride 

*Asbestos, all forms Hexane, all isomers except n-Hexane n-Octane Sulphuric acid 

Asphalt, petroleum fumes n-Hexane Oil mist, mineral Talc respirable particulate 

*Benzene Hydrogen bromide Osmium tetroxide [as Os] Tantalum metal and oxide dust [as Ta] 

Benzyl chloride Hydrogen chloride Ozone Tellurium and compounds, except hydrogen telluride [as Te] 

*Beryllium and beryllium compounds [as Be] Calcium cyanide Paraffin wax, fume Tin compounds, inorganic except SnH4 [as Sn] 

n-Butane Potassium cyanide Particles not otherwise classified [PNOC] inhalable particulate Titanium dioxide inhalable particulate 

Butan-2-one (Methyl ethyl ketone, ACGIH) Sodium cyanide Particles not otherwise classified [PNOC] respirable particulate Titanium dioxide respirable particulate 

*Cadmium and cadmium compounds, except cadmium oxide fume, 
cadmium sulphide and cadmium sulphide pigments [as Cd] 

Hydrogen fluoride [as F] Pentane, all isomers Tungsten and compounds [as W] soluble 

*Cadmium oxide fume [as Cd] Hydrogen sulphide *Phenylethylene Tungsten and compounds [as W] insoluble 

*Cadmium sulphide and cadmium sulphide pigments respirable 
particulate [as Cd] 

Indium and compounds [as In] *Styrene, monomer Turpentine 

Calcium silicate inhalable particulate respirable particulate 
Iron oxide, dust and fume [as Fe] *Vinyl benzene Uranium (natural). Soluble and insoluble compounds [as U] 

Iron salts [as Fe] (Soluble, as Fe) Phosgene Vanadium pentoxide inhalable particulate 

Calcium silicate inhalable particulate respirable particulate Isocyanates, all [as—NCO] Platinum metal Vanadium pentoxide fume and respirable paniculate 

Carbon black Kaolin, respirable particulate Platinum mine dust respirable particulate Vinyl acetate 

Carbon dioxide *Lead, elemental, and inorganic compounds [as Pb] Polyvinyl chloride [PVC] inhalable particulate Welding fumes 

Carbon monoxide Liquified petroleum gas [LPG] Polyvinyl chloride [PVC] respirable particulate White spirit [Stoddard Solvent] 

Cement inhalable particulate respirable particulate Magnesium oxide [as Mg] inhalable particulate Portland cement inhalable particulate Wood dust: Soft wood 

Cement inhalable particulate respirable particulate Magnesium oxide fume (correct term) Portland cement respirable particulate Yttrium 

Chlorine Magnesium oxide [as Mg] fume and respirable particulate Potassium hydroxide Zinc chloride, fume 

Chlorobenzene Manganese, elemental, and inorganic compounds [as Mn] Propane Zinc oxide, fume 

Trichloromethane (Chloroform, ACGIH) Manganese, fume [as Mn] 
Rhodium (as Rh] metal fume and dust 

Zirconium compounds [as Zr] 

Chloromethane Manganese cyclopentadienyl tricarbonyl [as Mn] Oxygen 

Methyl chloride Tricarbonyl(eta-cyclopentadienyl) manganese Rhodium (as Rh] soluble salts Aluminium welding fumes 

Chromium, metal and inorganic compounds [as Cr] Cr [II] 
compounds 

Manganese tetroxide Rubber fume 
Cyanides, except hydrogen cyanide, cyanogen and cyanogen 
chloride 

Chromium, metal and inorganic compounds [as Cr] Metal and Cr 
[III] compounds 

Manganese tetroxide *Rubber process dust Nickel, subsulfide 

Chromium, metal and inorganic compounds [as Cr] Cr [VI] 
compounds 

Man-made mineral fibres [Glass, slag and rock wool fibres] Silica, amorphous inhalable particulate 
Talc inhalable particulate 

Coal dust [respirable particulate] Methane Silica, amorphous respirable particulate 

Coal tar pitch volatiles [as cyclohexane soluble] Methyl alcohol * Silica, crystalline [respirable particulate] Cristobalite Limestone 

*Cobalt and cobalt compounds [as Co] *1,1,1-Trichloroethane Cristobalite Marble 
Copper Fume [as Cu] Methyl chloroform * Silica, crystalline [respirable particulate] Quartz Silica fume [respirable particulate] 

Copper Dust and mists [as Cu] Mica inhalable particulate Quartz, crystalline   

Note: Highlighted cells aligned with the most prevalent occupational diseases listed in Table 89 and Table 90 in Appendix B. Some pollutants are marked with an asterisk on 

Schedule 22.9(A), however, no explanation is provided in the Notes of Schedule 22.9(A). 
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A total number of 212 airborne pollutants was identified to be prioritised for review (Table 91 

and Table 92). Of the 212 substances, 85 (40%) airborne pollutant’s occupational exposure 

limits are less stringent or protective when compared with one or more of the occupational 

exposure limit values published by the NIOSH, OSHA, ACGIH, HSE, European Union, 

Germany, Australia and/or the South African Department of Employment and Labour.  

Differences in terms of notations (which highlight toxicity endpoints of chemical substances) 

were also evident. The most important differences are skin notations, influence on pregnancy 

and classification in terms of carcinogenicity (Table 93 and Table 94). 

Several chemicals indicated in Section 11.1 is, however, not included in the current Schedule 

22.9(A) list of chemicals and needs to be added. The chemicals not indicated are latex rubber, 

ceramic fibre (alumina, silica and boron oxide), radon, diesel fumes, sorbic acid, colophonium 

(Residue of the distillation of turpentine with application in adhesives, plasticizers, fabric, 

finishers, varnishes, waxes and in protective coatings of glossy and photographic papers). 

Radon gas forms when radium-contaminated waste, a by-product of uranium breaks down. 

Recently, high levels of radon are reported at gold tailings dams in the West Rand region, 

west of Johannesburg in South Africa (Moshupya et al., 2019). High levels of radon gas are 

therefore expected to be present in the South African gold mines. The only recent evidence of 

high radon levels in the SAMI was published by Hecht (2012). 

Inclusion of diesel particulate matter or also referred to DPM is recommended because DPM 

was classified as carcinogenic to humans (Group 1) or also known as an A1 carcinogen on 

12 June 2012 by the International Agency for Research on Cancer ("IARC: DIESEL ENGINE 

EXHAUST CARCINOGENIC," 2012). Esswein reported in a recent study that neither the 

OSHA, NIOSH or ACGIH established occupational exposure limits for DPM (Esswein, et. al., 

2018). A time-weighted average (TWA) is however listed by the State of California Department 

of Health Services (2002).  A TWA of 20 µg/m3 is recommended for DPM as elemental carbon 

(EC).  

The inclusion of latex rubber, a primary component in gloves is of specific importance for 

workers who are required to use gloves for extended periods when working with chemicals. 

Health care workers are another group who are exposed to latex rubber during a normal 

workday. 

The absence of ceramic fibre may be due to technological advances to manufacture insulation 

products that are as effective as asbestos fibres but with less toxicity (Maxim & Utell, 2018). 

There is however evidence that ceramic fibres also need to be used with caution. Table 53 

summarises the exposure limits of other countries that regulate occupational exposure to 

ceramic fibres or also known as refractory ceramic fibres. 

Table 54  shows the recommendation that was made by the European committee in 2011 

namely the Scientific Committee on Occupational Exposure Limits (SCOEL) for Refractory 

Ceramic Fibres.  
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Table 53: Refractory ceramic fibres exposure limits world wide. (Recommendation from the 
Scientific Committee on Occupational Exposure Limits for Refractory Ceramic Fibres, 2011) 

Country OEL (f/ml) Comments 

Australia 0.5  

Austria 0.5  

Canada 0.2 – 1.0 Depending on state 

Belgium 0.5  

Denmark 1.0  

France 0.1 Based on risk assessment 

Germany 0.1 Tolerance level 

Netherlands 1.0 LOEL 25 f/ml (DECOS 1995) 

New Zealand 1.0  

Norway 0.1  

Poland 0.5 0.5 f/ml also for RCF/MMMF mixtures 

Sweden 1.0  

United Kingdom 1.0  

ACGIH 0.2 No justification is given 

NIOSH 0.5 0.25 f/ml action level 

 

Table 54: Recommendation by the European committee. (Recommendation from the Scientific 
Committee on Occupational Exposure Limits for Refractory Ceramic Fibres, 2011) 

8-hour TWA Proposal 0.3 f/ml 

STEL (15 min) Not assigned 

Notation None 

SCOEL Carcinogen Group 
C (Genotoxic carcinogens for which a practical threshold is 
supported). 

EU definition: 

Refractory ceramic fibres except for those species elsewhere in Annex VI to Regulation (EC) 1272/2008 
(Man-made vitreous [silicate] fibres with random orientation with alkaline oxide and alkali earth oxide 
[Na2O+K2O+CaO+MgO+BaO] content less or equal to 18 % by weight) 

Synonyms: Vitreous siliceous fibres, alumino-silicate glass wools 

EU Classification: Carc. 1 B Causes cancer by inhalation 

Annex I Index Nr: 650-017-00-8 

CAS: 142844-00-6 

 

Colophonian is a residue of the distillation of turpentine with a wide application in adhesives, 

plasticizers, fabric, finishers, varnishes, waxes and protective coatings of glossy and 

photographic papers. It is, therefore, important that the safety data sheet of the indicated 

product is scrutinised to determine if Colophonian is present or not.  



CoE 180607: Milestone 5 Report (Version 3) 15/06/2021 

132 

 

Smoke inhalation and cutting oils were also indicated to be associated with one of the 15 most 

prevalent occupational diseases. The composition of smoke will, however, depend on the 

chemical substance that is responsible for the generation of smoke. A specific chemical 

substance can therefore not be identified to be associated with smoke. For cutting oils, the 

safety data sheet of the specific cutting oil used needs to be consulted to identify the 

composition of the cutting oil used in the work environment. A mixture of substances is, 

however, common in cutting oils where distillates (petroleum), hydrotreated heavy naphthenic 

(CAS number 64742-52-5) usually contributes more than 70% to the mixture. 

11.2.3 Engage with interest groups to calibrate proposed amended OELs by using 

focus group discussions  

This section aimed to obtain expert, government, industry and labour inputs on which airborne 

pollutants should be prioritised for OEL review.  Considering that there are nearly 700 

pollutants in Schedule 22.9(A), some pollutants may require a comprehensive OEL review in 

the short-term while other pollutants can be reviewed in the long-term.   

Section 11.2.3 follows a tabulated comparison presented in section 11.2.2, comparing the 

current OELs stipulated in Schedule 22.9(A) of the MHSA against other governmental and 

scientific associations.   

11.2.3.1 Expert Target Group Engagement (23/07/2020) 

An Expert Target Group engagement with mining industry experts was held on the 23rd of July 

2020.  Invitations to this engagement were extended to experts in the fields of occupational 

medicine, occupational hygiene, toxicology, mine environmental engineering, exposure 

scientists, etc. The main purpose was to request the experts to identify which of the 786 

airborne pollutants in Schedule 22.9(A), based on their expertise and specialisation, are a 

concern in the SAMI and have to be prioritised or shortlisted for review.  It is important to note 

that the experts did not have access or knowledge of any previous milestone outcomes such 

as the pollutants that were identified by the project team for review. This was done to prevent 

any bias towards certain airborne pollutants. As a secondary outcome, the experts had to 

provide motivations or reasons for their recommendations of a pollutant that should be 

prioritised for OEL review or inclusion in Schedule 22.9(A).   

The intended deliverable for this engagement was to produce a priority list of airborne 

pollutants whose OELs should be revised following the recommendations from the 

participating experts.  Pollutants could only be included on this priority list if 100% consensus 

was reached between all the participating experts.   

Due to the current COVID-19 restrictions on gatherings and the health and risk associated 

with it, it was decided that these Expert Target Group engagements would be held using an 

online platform, namely Google Meet.   

However, to control the process and to ensure that time is not wasted through interruptions 

and scope deviations, it was decided to minimise the verbal discussions throughout the 

engagement by replacing traditional verbal responses with written feedback.  This was done 

by converting traditional group brainstorming techniques into an online discussion approach 

by means of strategic questions compiled by the project team to the participating industry 

experts and accumulating the feedback through an online polling or survey system, namely 

Poll Everywhere (PollEv).  The details relating to this workshop are given in Appendix E. At 
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the end of the Expert Target Group engagement, the floor was opened for verbal discussions 

or feedback, if time allowed for it – i.e. only after all required data or inputs were collected.    

11.2.3.1.1 Participating Experts 

An invitation to participate in the Expert Target Group engagement was sent out to a total of 

33 industry experts across South Africa.  Ultimately, 10 of the invited experts accepted the 

invitation and participated in the Expert Target Group engagement.  The collective 

professional background of the Expert Target Group participants is summarised in Figure 38. 

 

Figure 38: Professional Background of Expert Target Group Participants 

More than half of the experts that participated in the target group engagement have expertise 

in active production operations, i.e. surface and underground mining operation as well as 

minerals processing and beneficiation.  The range of commodity expertise range almost 

equally between the main South African commodities (Gold, PGMs, Coal, Copper and 

Diamonds).  The range of inputs collected from the experts in the target group engagement 

can, therefore, be considered representative of the SAMI as a whole, considering the industry 

experience of the majority of the participants exceeds 20 years.  Those that selected “Other” 

were typically from an academic or research institution. 
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11.2.3.1.2 Methodology 

A modified Nominal Group Technique (NGT) was used as the basis for the target group 

engagement.  However, to apply this technique on an online platform, it was necessary to 

modify the traditional NGT methodology.    

11.2.3.1.3 The Traditional Nominal Group Technique (NGT) 

In general, face-to-face discussions or workshops, it is very often only the more dominant 

participants that actively take part in the session, while quieter participants tend to stay in the 

background.  The NGT is commonly used to structure small group discussions, allowing the 

individual judgements, opinions and recommendations of each participant to be combined 

without any bias towards one or two members of the group.  This technique is frequently used 

for discussions where ambiguity and/or differences in opinion are highly likely (University of 

Arkansas, 2009).  

Hugé and Mukherjee (2018) formally define the NGT as “a structured group-based technique 

used to build consensus”.  The University of Arkansas’ Division of Agriculture (2009) motivates 

that this technique is especially useful to identify problems, explore solutions and prioritise 

decisions or recommendations.   

Typically, the NGT is used in an environment where participants are allowed to sit around a 

table with their notebook or flipchart and take part in the discussions.  The first step in this 

process is for the facilitator to brief the team on the problem or situation that lead to the 

meeting.  Once briefed, the followed process is initiated (Figure 39): 

 

Figure 39: The Nominal Group Technique Process 

 

Step 1:  Brainstorming or Idea Generation 

During this step, participants are asked to briefly list or describe their ideas for potential 

solutions to the problem or circumstance explained during the briefing session.  Each 

participant is expected to write their ideas on their notepad or flipchart.  This step should be 

done in silence and individually, i.e. without influence or contribution from the other participants 

(University of Arkansas, 2009).  The aim of this step is to generate as many potential solutions 

or options as possible without any influence or suggestion from other participants.  The 

amalgamated list of ideas will then be discussed, evaluated and prioritised in subsequent 

steps.     
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Step 2:  Sharing and Recording of Ideas 

The ideas from all of the participants are then collected and combined onto a single flipchart 

in a “round-robin” type feedback session, i.e. going around the table, each participant will be 

able to add one of their ideas to the combined list per round (Hugé & Mukherjee, 2018).  The 

facilitator will continue around the table until all of the participants have added all of their ideas 

to the ‘master list’.  Participants can continue to add ideas to this ‘master list’ until all the ideas 

from all of the participants have been listed.  No discussion should take place during this step. 

Step 3:  Group Discussion on the List of Ideas 

This aim of this step is to discuss and elaborate on the ideas on the ‘master list’.  

Disagreements or debates should not be the aim during this step since each participant will 

be allowed to vote for or against, and/or rank the amalgamated list of ideas in Step 4 (Hugé & 

Mukherjee, 2018).  The facilitator’s role during this step is to guide the participants through the 

list, with the focus on one idea at a time.  The facilitator should ask questions that will 

encourage participants to contribute to the discussion (per idea) and to ask questions that will 

help clarify the listed ideas (Hugé & Mukherjee, 2018).   

Step 4:  Voting for or Ranking of Ideas 

The final step of the traditional NGT process requires the participants to vote and/or rank the 

ideas listed on the ‘master list’ based on both their discretion and the discussion during Step 

3.  There are various methods of voting and ranking that can be used during this step.  

Participants are typically asked to vote for the top five to ten ideas or rank the ideas from top 

idea to bottom.  Depending on the facilitator or the objective of the workshop, it may be 

necessary to repeat the voting and/or ranking process until a shortlist has been created 

through 100% consensus.  In other words, whenever one idea is voted or ranked as a top five 

or top ten ideas, it is moved from the ‘master list’ onto the shortlist.  The same may be required 

for the bottom or least favourable ideas, which will simply be removed from the ‘master list’ 

and discarded. By repeating this process, the outcome will ultimately result in a top five or top 

ten shortlist of the best ideas, with no ideas remaining on the ‘master list’. 

11.2.3.1.4 Methodology used for the Expert Target Group Engagement 

To apply the NGT to the Expert Target Group engagement while complying to the current 

COVID-19 restrictions on gatherings, the traditional NGT was modified to fit an online 

approach (Figure 40). 

The experts that accepted the invitation were asked to complete an online preparatory survey 

to be submitted the day before the engagement (refer to Section 21.2 in Appendix E).  In the 

survey, experts were requested to provide five (5) airborne pollutants that they believed should 

be prioritised for OEL review or indicate additional airborne pollutants that need to be included 

in Schedule 22.9(A). The participating experts were requested to align their recommendation 

with the existing airborne pollutant naming convention used in Schedule 22.9(A).  Experts 

were also asked to provide two reasons for each airborne pollutant to support or motivate their 

choice.  The reasons that motivated their recommendations were critical to understand their 

reasoning or context why the specific airborne pollutant was indicated. 

The list of pollutants received from the experts was evaluated by the project team to ensure 

alignment with Schedule 22.9(A) and to prevent duplication if another description was used to 

list a specific airborne pollutant. All airborne pollutants listed by the experts were, therefore, 

included in the master list to be discussed during the online workshop. 
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The feedback from this survey was combined into a single list (or a ‘master list’) of 

recommended airborne pollutants (including the motivations) which formed the basis for the 

modified NGT.  This process replaced the Step 1 (idea generation) and Step 2 (sharing and 

recording of ideas) as described for the traditional NGT (Figure 39). 

The modified NGT approach aimed to reach consensus (100% agreement among the experts) 

on a priority list of airborne pollutants, selected from the ‘master list’ that was generated from 

the pre-workshop survey.  The responses were kept anonymous to prevent any influence from 

one expert to another.  Using the same online surveying or polling system as with the 

preliminary survey (i.e. PollEv), the participating experts were requested to select the top five 

(5) and the bottom five (5) airborne pollutants from the ‘master list’ in each round and provide 

one reason for each choice.  To prevent incomplete contributions per round, experts were not 

allowed to select less than five pollutants per category (i.e. top or bottom).   

The reasons provided in each round, for each airborne pollutant, were shared with the group 

for their perusal before the next round of voting to simulate the group discussion component 

of the NGT.  No verbal discussions or debates that may prolong the engagement were 

allowed.    

After each round, the contributions or voting was reviewed and combined.  Airborne pollutants 

that were voted as ‘top five (5)’ by all experts during the first round were removed from the 

‘master list’ and added to the ‘priority list’ and airborne pollutants that were voted as ‘bottom 

five (5)’ by all experts were removed from the ‘master list’.  By continuing this process, the 

‘master list’ continues to reduce in size, increasing the probability of consensus from all of the 

experts agree on the same ‘top’ airborne pollutants; i.e. reaching consensus that the listed 

pollutants should be prioritised for review or additional airborne pollutants should be included 

in Schedule 22.9(A).   

This modified NGT is summarised in Figure 40. 

 

Figure 40: Modified NGT approach for an online platform 

 

11.2.3.1.5 Results and Discussion 

The ‘master list’ of 17 airborne pollutants compiled from the preliminary survey to the industry 

experts are depicted in Table 97 in Appendix E, Section 21.3).  Reasons that were provided 

per airborne pollutant are reported as verbatim transcripts as received from the industry 

experts, with only spelling errors and typographical errors corrected. The airborne pollutants 
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that were included on the ‘master list’ for the target group engagement are (given 

alphabetically and not according to a ranked order): 

▪ Ammonia;  

▪ Arsenic and compounds (except Arsine); 

▪ Calcium Carbonate; 

▪ Carbon Monoxide (CO); 

▪ Chromium, metal and inorganic compounds (includes Cr (II) compounds, metal and Cr 

(III) compounds and Cr (VI) compounds); 

▪ Coal dust (respirable particulate); 

▪ Diesel Particulate Matter (DPM)*  

▪ Iron oxide, dust and fumes; 

▪ Lead (elemental and inorganic compounds); 

▪ Metallurgical (smelter) dust*; 

▪ Nickel inorganic compounds (soluble and insoluble); 

▪ Nitrogen Dioxide (NO2); 

▪ Silica, crystalline (respirable particulate); 

▪ Soluble Platinum; 

▪ Sulphur Dioxide (SO2); 

▪ Ultrafine or Nanoparticles*; and, 

▪ Welding fumes. 

*currently not included in Schedule 22.9(A) 

As expected, several reasons provided by the experts why specific airborne pollutants need 

to be reviewed can be supported by literature and current SAMI operations. This is an 

indication that the experts involved are familiar with the scientific literature of the listed airborne 

pollutants as well as operations in the SAMI. However, some of the reasons that were provided 

focused on environmental exposures that are outside the scope of this project, e.g. some of 

the comments for Ammonia and Chrome.  

Specific references were made that certain OELs are not as protective as international OELs. 

Suggested inclusion of airborne pollutants such as diesel particulate matter, metallurgic dust 

and ultrafine or nanoparticles that are not currently included in Schedule 22.9(A) of the MHSA, 

indicates the need to consider these pollutants and the workplaces where they are found. 

Following several rounds of voting and motivation during the online workshop, the following 

list of airborne pollutants was identified and combined into a shortlist (Table 55).  There was 

consensus among the participating experts that the OELs of the listed pollutants need to be 

prioritised for review or inclusion as a new airborne pollutant in Schedule 22.9(A).  Please note 

that the list is in no specific order. The goal was, therefore, not to rank the airborne pollutants 

on the list but merely to generate a priority list of pollutants.  The reasons or motivations were 

consolidated and are displayed as received from the expert group in Table 55.  The individual, 

verbatim responses are shown in Table 98 in Appendix E. 
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Table 55: Shortlist of Airborne Pollutants to be prioritised for review of the prescribed OELs or 
inclusion of an OEL in Schedule 22.9(A) 

Airborne Pollutant Reasons or Motivation for inclusion on the priority shortlist 

Carbon Monoxide 

CO exposure is not a new problem, but data relating to this airborne pollutant 

should be updated and reviewed regularly, specifically the STEL issue (no 

STEL, only a ceiling value exists) should be reviewed for relevance.   There is a 

high correlation to fatalities and underestimation of latent health effects.  South 

African OELs are not aligned to be health-protective when compared 

internationally. 

Chromium (metal and 

inorganic compounds) 

Chromium, metals and other inorganic compounds are carcinogens and have 

no threshold.  International studies have shown that there are related 

environmental or health problems in South Africa.  Most underground employees 

develop obstructive airway disease exposure to airborne dust, however, Cr (III) 

does not seem to be linked to these diseases. 

Diesel particulate matter 

(DPM) 

There is no current OEL for DPM, although it is carcinogenic.  High 

concentrations are currently a concern due to old fleets working in mining 

operations and the associated high sulphur diesel content.   

Nitrogen dioxide 

As a diesel exhaust and blast fume component, there is a high exposure 

potential.  This OEL, therefore, needs to be reviewed and any new issues around 

exposure limits should be clarified. 

Silica, crystalline 

(respirable particulate) 

The current OEL in South Africa is relatively generally less protective compared 

to what is considered to be a minimum standard from an international 

perspective. South Africa is essentially 75% higher than other international 

standards.  Silica remains one of the most fatal airborne pollutants inducing 

health risks and historic results indicate that the existing OEL is not effective. 

Welding fumes 

There is no specific OEL since the OEL does not consider the fume content and 

particulate size distribution.  Welding fumes are often at sub-micron size or 

diameter.  Exposure to a mixture of chemicals with potentially severe health 

effects. 

Coal dust (respirable 

particulate) 

Coal pneumoconiosis is among the devastating diseases in the mining sector. 

This may suggest the inadequacy in employee protection using the OEL.  The 

current OEL only considers respirable fraction, so it may be necessary to 

consider an additional OEL or component to the existing OEL for the inhalable 

fraction. 

 

The pollutants that were voted as the least important to prioritise for OEL review, i.e. the 

bottom five (5) airborne pollutants, were: 

▪ Ammonia; 

▪ Arsenic and compounds (excluding Arsine); 

▪ Calcium carbonate; 

▪ Lead (elemental and inorganic compounds); and, 

▪ Nickel inorganic compounds (soluble and insoluble). 

It is important to highlight that some of the pollutants that were on the initial ‘master list’ of 17 

pollutants (given in Table 97 in Appendix E) indicated by the participating experts in the pre-
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workshop survey, were not voted for or did not achieve any form of consensus to be either 

included or excluded as priority airborne pollutants.  These pollutants were: 

▪ Iron oxide, dust and fumes; 

▪ Soluble platinum; 

▪ Sulphur dioxide; 

▪ Metallurgical or smelter dust; and, 

▪ Ultrafine or nanoparticles. 

Furthermore, airborne pollutants that may cause skin-related diseases (such as dermatitis) 

that were identified as one of the most prevalent occupational diseases in the SAMI in the 

Section 11.2.2, were not suggested by the Expert Target Group.  Airborne pollutants that may 

cause skin-related diseases should be considered when recommending appropriate OELs for 

the SAMI in line with Schedule 22.9(A) of the MHSA in Section 11.2.4.        

11.2.3.1.6 Challenges Experienced and Lessons Learnt 

Several challenges were experienced as a result of COVID-19 and lessons were learnt by 

using the online environment to conduct a consensus exercise based on the modified Nominal 

Group Technique to reach consensus on a priority list of pollutants. 

Challenges experienced: 

▪ The current COVID-19 lockdown did not allow for in-person engagements; 

▪ Unscheduled meetings to address COVID-19 investigation (One attendee) 

▪ Unavailability of occupational medical practitioners (OMP) due to the COVID-19 

situation. Only one OMP was able to attend and participated in the Expert Target 

Group engagement 

▪ Connectivity issues experienced by some participating experts at the start of the 

session. However, all of these experts managed to re-connect and continue their 

participation. 

▪ Scheduling conflicts with prior commitments.  Three (3) attendees had to leave before 

the last round of voting. 

Lessons learnt: 

▪ An online platform is an effective approach to obtain information from experts relating 

to occupational health. 

▪ Participating experts need to be made aware that they need to commit for a whole 

session to adhere to the requirements of the modified Nominal Group Technique to be 

successfully applied. 

▪ An online platform makes it possible to engage with a diverse group of experts involved 

with mining activities throughout South Africa. 

11.2.3.1.7 Conclusions for the Expert Target Group Engagement  

The experts that attended the workshop found that the process was effective, structured and 

well-managed, considering the challenges of doing such a workshop on a virtual platform.  

They appreciated the fact that the outcomes were immediately available and that there was 
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not a waiting period of weeks. The modified NGT approach worked well to reach consensus 

and to prioritise seven (7) airborne pollutants that can be shortlisted for review. 

In summary, the modified Nominal Group Technique used during the online workshop and 

engagement with experts in the field of occupational health and hygiene proved to be an 

effective approach to obtain inputs to generate a master list as well as a shortlist of airborne 

pollutants.  The shortlist gives priority to those pollutants of which the OELs need to be 

considered for revision or additional airborne pollutants that need to be included in Schedule 

22.9(A). 

Several challenges were experienced as a result of COVID-19 and lessons were learnt by 

using the online environment to conduct a consensus exercise based on the modified Nominal 

Group Technique to reach consensus on a priority list of pollutants. Projects, investigations 

and projects related to COVID-19 made it difficult for OMPs to attend the expert target group 

engagement and some of the experts had to leave before the end of the engagement. 

Although in-person engagements could not be done it provided an opportunity to engage on 

virtual platforms with success. Lessons learnt from this engagement will allow for the planning 

of a more efficient approach at the next opportunity for a similar engagement.  

11.2.3.2 Industry Stakeholder Engagement (14 August 2020) 

The Industry Stakeholder Engagement was held on the 14th of August 2020 with a larger group 

of industry stakeholders, that included representatives from government and labour.  The 

objective of this larger, Industry Stakeholder Engagement was to allow various stakeholders 

to review and comment on the priority shortlist of airborne pollutants that were created during 

the Expert Target Group engagement that was held on 23 July 2020.   

Invitations for this engagement were distributed widely to stakeholders through the Mine 

Health and Safety Council (MHSC) and relevant local associations or professional bodies.  

Approximately 200 stakeholders confirmed and registered for the online engagement. 

Approximately 86 to 102 participants were online during the session however, an average of 

81 stakeholders actively participated throughout the engagement and gave responses to the 

questionnaire.  Almost half of the industry stakeholder group included participants with 

experience exceeding 15 years in their respective fields as shown in Figure 41.  

 

Figure 41: Industry Stakeholder Engagement Group's work experience distribution 
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11.2.3.2.1 Methodology 

Since the stakeholder engagement was made up of a significantly larger group compared to 

the target group engagement, it was decided not to make use of the modified NGT because it 

is not necessary to obtain feedback on the existing ‘shortlist’ of airborne pollutants.  A simpler 

survey or voting approach was used according to a “strongly agree to strongly disagree” scale, 

using the same online survey/polling system as with the Expert Target Group engagement.   

During this Industry Stakeholder Engagement, the participants were asked a set of questions 

that relate to three main categories, namely: 

1) Inputs relating to the shortlist created during the Expert Target Group engagement; 

2) Inputs relating to any additional airborne pollutants (i.e. not included on the existing 

shortlist) that should be prioritised for review or included in Schedule 22.9(A); and, 

3) Inputs relating to the Cost-Benefit Analysis Framework presented in Section 11.2.1. 

Two questions relating to each of the seven pollutants on the shortlist were asked and 

participants were allowed to vote per airborne pollutant whether they agree or do not agree 

that the specific airborne pollutant should be prioritised for review of the prescribed OELs or 

inclusion of an OEL in Schedule 22.9(A).  These two questions were: 

▪ Do you agree that the OELs of the airborne pollutants on the shortlist must be 

recommended for review? 

▪ Do you agree that an OEL must be included in Schedule 22.9(A) for one of the airborne 

pollutants on the prioritised list? 

The full list of questions asked during the Industry Stakeholder Engagement is given in 

Appendix F, Section 22.3. 

Participants were allowed to vote per airborne pollutant whether they strongly agree, agree, 

disagree or strongly disagree that the specific airborne pollutant should be prioritised for 

review of the prescribed OELs or to be included as a new airborne pollutant in Schedule 

22.9(A) as in the case of DPM.  After voting for a pollutant, stakeholders were asked to provide 

a reason for their agreement or disagreement.  Similar to the Expert Target Group 

engagement, the motivations per pollutant were essential to finalise the list of airborne 

pollutants recommended for the review of the OEL or inclusion of a new airborne pollutant in 

Schedule 22.9(A).  

In addition to providing feedback and inputs on the priority shortlist of airborne pollutants, the 

industry stakeholders were also requested to contribute further to the project by answering the 

following questions: 

▪ Name an airborne pollutant that they think must be prioritized for a review of the OEL, 

that was not identified by experts as a priority but is listed on Schedule 22.9(A).  

Participants were asked to provide a reason with their answer. They were allowed to 

provide the name and reason of more than one airborne pollutant in their response.  

▪ Name any airborne pollutant that they think must be included in Schedule 22.9(A) of the 

MHSA that was not identified by experts.  Participants were asked to provide a reason 

with their answer, and that they may provide the name and reason of more than one 

airborne pollutant in their response.  
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▪ Participants were asked if they would agree with a recommendation that there is one 

national list of airborne pollutant OELs for the mining and non-mining industries? 

Participants were asked to provide a reason for their agreement or disagreement with one 

national list of airborne pollutant OELs for the mining and non-mining industries. 

After voting for and motivating which pollutants’ OELs should be prioritised for review or 

inclusion in Schedule 22.9(A), stakeholders were briefly introduced to the cost-benefit analysis 

framework presented in Section 11.2.1.  This was primarily done to inform participants that 

costs and benefits need to be considered when an amendment is made to an airborne 

pollutant already listed in Schedule 22.9(A).  No detailed discussion relating to the cost-benefit 

framework was presented as this was not the primary focus of the workshop.  

The industry stakeholders were given the opportunity to contribute to the framework by 

providing their guesstimates by answering the following questions and providing relevant 

motivations where required.    

▪ Participants were asked to choose an airborne pollutant that was discussed during the 

workshop.  Based on current information and assuming ± 30% accuracy, what do they 

think will be the estimated financial cost to comply with an amended OEL at a typical 

mining operation?  Participants were asked to elaborate on their answer. This question 

aimed to obtain a high-level perspective from the group on the perceived financial impact 

when an OEL is revised, assuming that an OEL will be reduced.  

▪ Continuing with the pollutant that was chosen, participants were asked what do they 

think will be the future financial benefit to the health system because of the reduced 

OEL? Participants were asked to elaborate on their answer. The question aimed to 

obtain a high-level perspective from the group on the potential financial benefit when an 

OEL is revised, assuming that an OEL will be reduced. 

11.2.3.2.2 Results and Discussion 

The results illustrated in Figure 42 the summarises the responses per airborne pollutant from 

the entire group of participants in the Industry Stakeholder Engagement.   

The results summarised in Figure 42 indicate that 75% of the Industry Stakeholder 

Engagement group agree that the OELs for CO, Chromium, Silica and Welding Fumes should 

be prioritised for review. Coal dust’s OEL was highlighted for review by 66% of the participants. 

More than 66% of the participants disagreed that the OEL for NO2 should be reviewed.  

Approximately 95% of the participants agreed on the inclusion of DPM in Schedule 22.9(A). 
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Figure 42: Summarised results for the Industry Stakeholder Engagement 

Table 56 to Table 62 summarises the motivations for each airborne pollutant, per the decision 

made by the participants during the Industry Stakeholder Engagement. It should be noted that 

not all participants that noted their agreement or disagreement gave reasons for their choices. 

The verbatim responses, as received from the participants, can be found in section 22.4 of 

Appendix F. 
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Table 56: Summarised responses for CO from the Industry Stakeholder Engagement  

Do you agree that the OEL for 

Carbon Monoxide (CO) in Schedule 

22.9(A) of the MHSA must be 

reviewed? 

Please provide a reason for your previous answer (agreement or 

disagreement) related to the review of the OEL for Carbon 

Monoxide (CO). 

Strongly Agree 

CO is updated on an annual basis by the ACGIH, therefore, there 

should be alignment to international standards.  Any review should 

consider the STEL and the COHb-level expected as a safe limit.  8-

hour TWA and STELs must correspond to biological changes, i.e. 

carboxyhaemoglobin. If the physiological impact is not going to be 

considered, the OEL should not simply be changed for the sake of 

changing it.  There has been a lot of technological changes and 

progress across the industry which have an impact on employees, 

stakeholders or other role players. 

Agree 

South African Legislation is lagging when looking at international 

trends and even within South African legislation. The current OELs are 

also outdated. So, if revision indicates with regards to new data etc. 

that the OEL should change or remain the same, it should be noted 

and implemented as such and is it feasible to do so. It's important to 

continuously review previous findings regarding OELs as new research 

could indicate additional processes to add in workplaces.  The use of 

Trackless Mobile Machinery (TMMs) is increasing in deeper and hard-

to-ventilate underground mines.  CO build-up in a person's blood with 

employees working Full Calendar Operations (Fulco) long shifts, it may 

be necessary to conduct cumulative blood tests to confirm how high 

pollutants are and the long-term health effects of these exposures. 

Disagree 
Current OEL is still sufficient.  The OEL for CO is well documented and 

well researched. 

No Vote 

The decision to review should be determined by the 

carboxyhaemoglobin concentration equivalent to the OEL. Short-term 

exposure at high concentrations is also important so STEL as well as 

8-hour TWA. 
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Table 57: Summarised responses for Chromium metals and other inorganic compounds from 
the Industry Stakeholder Engagement  

Do you agree that the OEL for Chromium metal 

and inorganic compounds in Schedule 22.9(A) 

of the MHSA must be reviewed?  A review of the 

Chromium OELs will include Cr (II) compounds, 

metal and Cr (III) compounds and Cr (VI) 

compounds as listed on Schedule 22.9(A). 

Please provide a reason for your previous answer 

(agreement or disagreement) related to the review of 

the OEL for Chromium metals and inorganic 

compounds. 

Strongly Agree 

Adverse health effects associated with hexavalent 

chromium (Cr VI) exposure include occupational asthma, 

eye irritation and damage, perforated eardrums, 

respiratory irritation, kidney damage, liver damage, 

pulmonary congestion and oedema, upper abdominal 

pain, nose irritation and damage, respiratory cancer, skin 

irritation, and erosion and discolouration of the teeth. 

Some workers can also develop an allergic skin reaction, 

called allergic contact dermatitis.  Both the mining industry 

and the occupational hygiene profession has evolved 

tremendously in the last few years, but there is still a lot of 

catch-up to do. 

Agree 

If these OELs are to be reviewed, it is important to consider 

the definition of 'Reasonably Practicable' when the OEL is 

reviewed. It is important to look at the technology 

available, health implications and socioeconomic viability. 

Chromium is a carcinogen and all carcinogens need to be 

reviewed as information is presented.  It is also important 

to align local OELs with international trends and 

legislation. 

Disagree 

The OEL does not need to be reviewed. However, in 

practice, there is still a gap associated with the distinction 

between the various components of chromium.   

No Vote It should be aligned with the ACGIHs TLV®. 
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Table 58: Summarised responses for Coal Dust from the Industry Stakeholder Engagement  

Do you agree that the OEL for Coal Dust 

respirable particulate in Schedule 

22.9(A) of the MHSA must be reviewed? 

Please provide a reason for your previous answer 

(agreement or disagreement) related to the review of the OEL 

for Coal Dust respirable particulate. 

Strongly Agree 

There is quite a lot of convincing evidence that respirable dust (no 

matter the specifics) results in lung inflammation. So, this 

information should be considered in an OEL for coal dust (not only 

the research on coal dust specifically).  To make provision for the 

demand of coal and its uses in light of the 4th Industrial 

Revolution.  Moving to the digitisation of industrial production will 

lead to an increase in electricity usage.  South African limits are 

very high compared to international standards (e.g. 2 mg/m3 vs 

0.4 mg/m3 and 0.9 mg/m3).  Silica exposure is also associated 

with coal dust exposures. 

Agree 

Coal dust is a health and safety hazard and thus needs to be 

reviewed when new information and technology become 

available.  Coal workers pneumoconiosis is still prevalent 

amongst risk workers. 

Disagree 

Compliance with the current levels is not achieved. The focus 

should be on improving compliance.  Changing the OEL could 

ignite a new problem regarding previous recommendations and 

controls made based on the current OEL.  Does the medical 

outcome indicate a requirement to review? Over-exposures to the 

current OEL does occur. How does the % of over-exposures 

relate to the % (or rate of exposed employees) of medical 

outcomes? 

Strongly Disagree 

Internationally it has been reduced and, with the Class Action, it 

is surprising that SAMI haven’t yet done the same.  Many 

operations are struggling to achieve this value already but we are 

making good headway. It should stay where it is but should not be 

increased.  Nothing changed in coal dust composition. 
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Table 59: Summarised responses for Diesel Particulate Matter from the Industry Stakeholder 
Engagement  

Do you agree with the inclusion of an OEL 

for Diesel particulate Matter (DPM) in 

Schedule 22.9(A) of the MHSA? 

Please provide a reason for your previous answer 

(agreement or disagreement) related to the inclusion of an 

OEL for Diesel particulate Matter (DPM). 

Strongly Agree 

DPMs are not currently covered in the MHSA Schedule 

22.9(A) but research has shown that the pollutant causes 

serious health effects.  DPMs are regarded as a carcinogen 

internationally and international organizations have included 

minimum exposure limits for DPMs.  There are many sources 

in most mining environments.  A defined and regulated OEL 

for DPM will force industry and government to implement 

stringent requirements in terms of Tier type of machines, fuel 

supply quality, etc. and ensure cleaner and safer 

environments to employees. 

Agree 

DPM is a known carcinogen and, in South Africa, no OEL exits 

for DPM.  Several epidemiological studies concluded that 

exposure to particulate matter may cause increased morbidity 

and mortality, such as cardiovascular disease. Long-term 

exposure to diesel exhaust is also associated with a small 

increase in the relative risk of lung cancer.  By initiating an 

OEL, operations will effectively be forced to start sampling 

programmes (even though some are already doing so 

voluntarily).  Establishing an OEL for DPM will encourage and 

empower Management to provide better oil or fuel additives, 

filtration and dilution technologies. 

Disagree It is a difficult airborne pollutant to control. 

Strongly Disagree DPMs are inconsistent. 

No Vote 
Large numbers of mine employees are exposed resulting in 

serious health effects. 
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Table 60: Summarised responses for Nitrogen Dioxide from the Industry Stakeholder 
Engagement  

Do you agree that the OEL for Nitrogen 

Dioxide (NO2) in Schedule 22.9(A) of the 

MHSA must be reviewed? 

Please provide a reason for your previous answer 

(agreement or disagreement) related to the review of the 

OEL for Nitrogen Dioxide (NO2). 

Strongly Agree 

South African mining limits are much higher than international 

organizations (i.e. 3 – 5 ppm vs. 0.2 ppm).  The pollutant 

causes LRT irritation which is part of the diseases or symptoms 

prevalent in the SAMI. 

Agree 

NO2 is more dangerous than CO and is often overlooked by the 

SAMI.  The presence of NO2 can be used to identify which 

TMM need serious maintenance and upgrading, backed up by 

the law.  New health and other relevant data should be 

considered for revision purposes. 

Disagree 

No need to review this OEL as it is in line with international 

standards.  The OEL for NO2 is well documented and 

researched. 

Table 61: Summarised responses for Silica from the Industry Stakeholder Engagement  

Do you agree that the OEL for Silica (i.e. 

respirable crystalline silica particulate) in 

Schedule 22.9(A) of the MHSA must be 

reviewed?  A review of the Silica OEL will 

include cristobalite, quartz, tridymite and 

tripoli as listed in Schedule 22.9(A). 

Please provide a reason for your previous answer 

(agreement or disagreement) related to the review of 

the OEL for Silica (i.e. respirable crystalline silica 

particulate). 

Strongly Agree 

The reported cases for silicosis in the SAMI continue to 

persist and the vulnerability of mines to HIV and TB 

exacerbate the challenges associated with silicosis.  The 

current OEL is, therefore, not protective. The OEL should 

consider tuberculosis in theory. In practice, there is probably 

insufficient research to do this in an evidence-based 

manner. An adapted OEL of 0.075 mg/m3 should be 

considered.  ACGIH recommend 0.025 mg/m3 and NIOSH 

0.05 mg/m3 for crystalline silica.  The current OEL of 

0.1 mg/m3 may not be sufficient to protect against health 

effect related to crystalline silica exposure. 

Agree 

Respirable crystalline silica particulate can cause massive 

damage to human health. It is of paramount importance that 

the OEL is reviewed more often.  Due to the high level of 

exposure and the presence of crystalline silica in mining 

environments, there remains a need to continuously review 

the current OEL.   

Disagree 
No need to review as it is already early detectable at 

0.1 mg/m3. 

Strongly Disagree 

The as low as reasonably achievable (ALARA) principle 

should be considered in this regard, therefore, the current 

limit is still aligned with most international limits. South 

Africa also has a milestone on the elimination of 

occupational lung diseases, which is focussed on achieving 

exposures lower than the current OEL. 
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Table 62: Summarised responses for Welding Fumes from the Industry Stakeholder 
Engagement  

Do you agree that the OEL for Welding 

fumes in Schedule 22.9(A) of the MHSA 

must be reviewed? 

Please provide a reason for your previous answer 

(agreement or disagreement) related to the review of the 

OEL for Welding fumes. 

Strongly Agree 

Welding fumes are a known carcinogen and due to the long 

latency period for cancer to develop, there are likely a large 

number of people suffering from cancer due to exposure to 

welding fumes that may be unaware of the potential cause of 

their cancer. Furthermore, it is a heavy metal exposure that can 

cause other health problems. Welding fumes are more 

complex pollutant and can contain a variety of toxic substances 

or metals. 

Agree 

Welding fumes pose an underlying problem taking into 

consideration the constituents making up a general welding 

fume sample. Recent and relevant health and scientific data 

need to be looked at.  Recurrent and prolonged inhalation 

through occupational exposure to total welding fume at 

concentrations above the 5 mg/m3 is likely to cause pulmonary 

and respiratory diseases such as metal fume fever, chronic 

bronchitis and occupational asthma. It is, therefore, important 

that the OEL is reviewed. 

Disagree 

Welding fumes are already early detected at 0.05 mg/m3 and 

is aligned with international standards, including ACGIH and 

OSHA. 

Strongly Disagree 

Although welding fumes have recently been reclassified from 

Group 2B "possibly carcinogenic to humans" to Group 1 

"carcinogenic to humans", the current OEL is reasonably low. 

Table 63 lists additional pollutants that were not prioritised by the Expert Target Group, that 
participants at the Industry Stakeholder Engagement considered should be prioritised for OEL 
review. 
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Table 63: Summarised responses from the Industry Stakeholder Engagement  on additional 
pollutants, not identified by experts, that should be prioritised for an OEL review 

Name an airborne pollutant not identified 
by experts as a priority but listed on 
Schedule 22.9(A), that you think must be 
prioritised for a review of the OEL. 

Please provide a reason for your previous answer. 

All carcinogens, sk and sen chemicals need 
to be reviewed 

They are important and not given sufficient attention. 

Ammonia Very common pollutant after blasting 

Asbestos Seems unlikely. 

Benzene and associated compounds 
They affect noise-induced hearing loss (NIHL) which remains the 
highest prevalent occupational disease in mines. 

CO2 Exposure to CO2 in confined areas 

Coal tar pitch volatiles (CTPVs)  (No reasons were given)  

Crystalline Silica Because crystalline Silica is as important as other airborne pollutants. 

Cyanide In more areas exposure than what many employers consider 

Diesel Soot 

Large volumes of black smoke are often present underground 
following the failure to shut down before vent systems are restored. 
Soot is collected on all samples which cannot be healthy to inhale 
over the long term. 

Fused Silica Issue It is important to discuss it as well 

Hydrogen oxide It is toxicity levels 

Hydrogen Sulphide This is a deadly unnoticed gas 

Iron oxide, Titanium dioxide, vanadium 
pentoxide 

The current OELs are too high. They should be reduced too 

Lead (inorganic) Because it’s one of the toxic metals hence it should be reviewed 

PNOC This is not a satisfactory pollutant at 10 mg/m3 

Respirable dust 

Respirable dust is coupled to numerous other pollutants (crystalline 
silica, coal etc.) 

Respirable dust is a collective term and can include other metal dust 
with adverse health effects. 

Increasing evidence for health effects at lower levels than previously 
thought 

Wood dust 
Wood dust is generated daily in the wood producing industries with 
several employees being exposed 

Table 64 lists additional pollutants that were not prioritised by the Expert Target Group, that 

participants at the Industry Stakeholder Engagement recommended for inclusion in Schedule 

22.9(A).  



CoE 180607: Milestone 5 Report (Version 3) 15/06/2021 

151 

 

Table 64: Summarised responses from the Industry Stakeholder Engagement on additional 
pollutants, not identified by experts, that should be included in Schedule 22.9(A) 

Name any airborne pollutant not currently listed on 
Schedule 22.9(A) that you think must be included 
in Schedule 22.9(A) of the MHSA and that was not 
identified by experts. 

Please provide a reason for your previous answer 

DPM Regulatory limit urgently required 

Ammonia Asphyxiant properties 

Fused silica For those who are exposed to it 

FeO2 It's a drag calculating the oxides 

 

11.2.3.2.3 Feedback received relating to the Cost-Benefit Framework (presented in 

Section 11.2.1) 

Determining and providing an accurate financial cost-benefit analysis, pertaining to an 

amendment of any given airborne pollutant’s OEL, is a complex task. This was evidenced, 

firstly, by the limited responses from industry experts on questions associated with the cost(s) 

and benefit(s) determination during the Industry Stakeholder Engagement. Further, from the 

inputs from the participants, estimates on initial cost estimations associated with an 

amendment to an airborne pollutant’s OEL ranged from R 450,000.00 to R 80,000,000.00 for 

a single entity.  

These observations, coupled with the potentially varying ‘compliance’ responses from industry 

participants, highlight a limited understanding of the future cost-benefit implications associated 

with an amendment to the relevant OEL. Therefore, further research which expands on the 

cost implications is required to provide a detailed and accurate picture of the future financial 

consequences.  

However, while the stakeholder engagement’s participants were unable to provide any 

uniformity in terms of future cost-benefit estimates, the group did have consensus regarding 

several critical aspects: 

▪ There will be an initial cost increase, associated with the replacement of equipment 

(high-efficiency fans for example) and developing monitoring technological processes; 

and,   

▪ The initial costs will be offset by reduced future costs associated with reduced 

admissions, lower group insurance premiums attributable to lower claims and less 

output loss with less absenteeism.  

While these observations point towards the financial cost-benefit implications for industry, 

some of the participants also highlighted the need to consider the costing implications for the 

individual employee and the community which he or she comes from. Any loss suffered, as a 

result of an occupational disease, would have an impact on the broader community and the 

economic activity surrounding the mines.  

Notably, one participant emphasised that “the mining industry has been struggling for many 

years in complying with the current OEL, when in the past more has been paid on litigation 

rather than fixing the problem. Is the problem then more expensive to fix or do we (as a 

collective) not know how to fix it?”. 
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As a result, any decision on a change to the OEL for any of the prioritised airborne pollutants 

will have long-lasting financial repercussions for industry (and the broader community) and 

this should be considered when making any decision without further, and thorough, analysis 

on the cost-benefit implications. This statement is particularly true because any change(s) 

may result in up-front costs needing to be incurred associated with new technology. These 

upfront costs may not be feasible to smaller mining companies (or be able to be absorbed), 

particularly given the current economic climate, resulting in unjustifiable financial constraints 

to implement the recommendations within the time limits. 

11.2.3.2.4 Challenges Experienced with the Industry Stakeholder Engagement  

Technical difficulties were experienced similar to the target group engagement, as a result of 

the need to shift the engagement to an online platform.  Several participants lost connection 

throughout the session or struggled to connect from the beginning of the engagement. Due to 

the size of this engagement, a larger number of participants disconnected at some point during 

the session.  Time was invested to assist and wait for these participants to re-connect or re-

join the session before continuing with the agenda, however, the available time to do this was 

limited considering the schedules for the majority of the group.    

Load shedding was also active in certain parts of South Africa resulting in some participants 

not being able to remain online for the entire session.   

To include the contributions of these participants as well as others that were not able to join 

on the day, an online survey was sent out to all the registered participants after the workshop 

to complete in their own time and submit it within five (5) days.  Only seven (7) responses 

were received which were included in the complete results presented in this report.  

11.2.3.2.5 Conclusions for the Industry Stakeholder Engagement  

The different levels of stakeholder engagement namely the online sessions and surveys with 

experts, government, industry and labour participants, resulted in comprehensive responses 

on the prioritisation of OELs for review or inclusion.  

The seven pollutants from the consensus list that was derived by the Expert Target Group, 

(CO, Chromium, Coal Dust, DPM, Silica, Welding Fumes and NO2) were presented at the 

larger, Industry Stakeholder Engagement.  

More than 60% of the participants agreed that the OELs for CO, Chromium, Coal Dust, Silica 

and Welding Fumes should be prioritised for review. However, more than 66% of the 

participants disagreed that the OEL for NO2 should be prioritised for review. Further to these 

pollutants, the participants recommended that the following airborne pollutants should be 

prioritised for OEL review:  

▪ All carcinogens, skin and sensitizer chemicals need to be reviewed; 

▪ Ammonia; 

▪ Asbestos; 

▪ Benzene and associated compounds; 

▪ Coal Tar Pitch Volatiles (CTPV); 

▪ Cyanide (Hydrogen Cyanide); 

▪ Fused Silica; 

▪ Hydrogen Oxide#; 
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▪ Hydrogen Sulphide; 

▪ PNOC; 

▪ Titanium Dioxide; 

▪ Vanadium Pentoxide; and, 

▪ Wood Dust. 

#Verbatim response from the participant.  Follow-up was done but to date, no clarity was received. Pollutant was 

excluded from further review. 

More than 95% of participants agreed that DPM should be included as a new pollutant in 

Schedule 22.9(A). In addition to DPM, some participants suggested that a new airborne 

pollutant is included in Schedule 22.9(A) namely, “Respirable Dust”, to account for complex 

mixtures of dust.  

The total number of airborne pollutants that were prioritised for OEL review and inclusion, was 

approximately 21.  The suggestion to review the OELs for airborne pollutants with 

carcinogenic, skin and sensitizer notations, will increase the number and align with the 

proposed priority list in Section 11.2.2, namely 212 pollutants.  

11.2.4 Make recommendations of appropriate OELs for the SAMI in line with Schedule 

22.9(A) of the MHSA, including but not limited to, classification bands in terms 

of exposure risks using the outcome of the developed model. 

Section 11.2.2 presented a tabulated comparison of the current OELs stipulated in Schedule 

22.9(A) of the MHSA against other governmental and scientific associations, with the addition 

of a proposed OEL for each priority airborne pollutant and a justification thereof.  

Section 11.2.3 aimed to obtain expert, government, industry and labour inputs on which 

airborne pollutants should be prioritised for OEL review. Considering that there are nearly 700 

pollutants in Schedule 22.9(A), some pollutants may require a comprehensive OEL review 

within the next five years while other pollutants can be reviewed ten years from now.  

This section is aimed at making recommendations of appropriate OELs for the SAMI in line 

with Schedule 22.9(A) of the MHSA, including but not limited to, classification bands in terms 

of exposure risks using the outcome of the developed model. 

11.2.4.1 Methodology 

The different levels of stakeholder engagement, namely the online sessions and surveys with 

experts, government, industry and labour participants, resulted in comprehensive responses 

on the prioritisation of OELs for review within the next five years (for example) or inclusion of 

new airborne pollutants in Schedule 22.9(A) (refer to Section 11.2.3).  Other OELs may only 

be comprehensively reviewed in ten years or more.   

To summarise, from a list of 786 airborne pollutants, the expert target group proposed a 

preliminary list of 12 pollutants that should be prioritised for OEL review and two pollutants 

that should be included in Schedule 22.9(A).  By following a modified Nominal Group 

Technique, a consensus was reached on six airborne pollutants [Carbon Monoxide (CO), 

Chromium, Coal Dust, Respirable Crystalline Silica, Welding Fumes and Nitrogen Dioxide 

(NO2)] to be prioritised for review and one pollutant, namely Diesel Particulate Matter (DPM), 

to be included in Schedule 22.9(A).  
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The seven pollutants from the consensus list were presented to the larger industry stakeholder 

engagement. More than 60% of the participants agreed that the OELs for CO, Chromium, 

Coal Dust, Respirable Crystalline Silica and Welding Fumes should be prioritised for review. 

However, more than 66% of participants believed that the OEL for NO2 should not be 

reviewed. Further to these six pollutants, the participants recommended that the following 

airborne pollutants should be prioritised for OEL review: Ammonia, Arsenic, Asbestos, 

Benzene and associated compounds, Coal Tar Pitch Volatiles (CTPV), Fused Silica, 

Hydrogen Sulphide, Particulates Not Otherwise Classified (PNOC), Titanium Dioxide, 

Vanadium Pentoxide, and Wood Dust. More than 95% of participants agreed that DPM should 

be included in Schedule 22.9(A).  

In addition to DPM, some participants suggested that a new airborne pollutant is included in 

Schedule 22.9(A) namely, Respirable Dust, to account for complex mixtures of dust. It was 

evident from industry stakeholders that inclusion of a carcinogen classification for carcinogenic 

airborne pollutants and revision of both skin and sensitiser notations of airborne pollutants 

already listed in Schedule 22.9(A), is required.  

A total of 19 airborne pollutants were prioritised for OEL review and/or inclusion. Where 

applicable the skin, sensitiser and carcinogen notations are recommended for review and 

inclusion for airborne pollutants listed in Schedule 22.9(A).  

The comparison with international leading practice and the feedback from experts and industry 

stakeholders were evaluated to develop a strategy to revise the OELs of the priority pollutants.  

11.2.4.1.1 Adoption of ACGIH TLV®s, carcinogen, skin and sensitiser notations 

In Section 11.1.2, the OELs of airborne pollutants listed in Schedule 22.9(A) were tabulated 

and compared to those of other national and international government agencies and standard 

generating organisations. At a national level, this comparison was with the current OELs 

included in the Hazardous Chemical Substances Regulations (1995 and amended) and 

proposed OELs in the draft Hazardous Chemical Agents Regulations (2018) of the 

Department of Employment and Labour (DOEL). Internationally this comparison was with 

exposure limits of the National Institute for Occupational Safety and Health [NIOSH, United 

States of America (USA)], the Occupational Safety and Health Administration (OSHA, USA), 

the American Conference for Governmental Industrial Hygienists (ACGIH, USA), the Health 

and Safety Executive (HSE, United Kingdom), the European Union, Germany and Australia. 

The research team proposes that the ACGIH TLV®s and notations are adopted for the priority 

list of pollutants.  At the moment, neither the Department of Minerals and Resources (DMRE) 

nor the DOEL has a defined methodology and systematic approach for the review of national 

OELs. In the absence of a national approach, the research team proposes the adoption of 

TLV®s and notations of the ACGIH. This is based on the following justification (ACGIH, 2019; 

Hogan and Nalbone, 2016): 

▪ The ACGIH has been on the forefront in developing guidelines for occupational 

exposures to chemicals since 1938 and the first Threshold Limit Values (TLV®), their 

airborne pollutant OEL terminology, was published in 1948.   The first TLV® book 

(TLV®s and BEIs. Based on the Documentation of the Threshold Limit Values for 

Chemical Substances and Physical Agents & Biological Exposure Indices) was 

published in 1961, with the Documentation of TLV®s for Chemical Substances and 

Physical Agents and Biological Exposure Indices (BEI) issued in 1962. These two 
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documents are published annually. Not all TLV®s are reviewed each year, but 

substances listed in the TLV® book are selected for review and/or inclusion.  

▪ TLV®s are scientific and professional opinions that provide guidance when evaluating 

workplace exposures and they represent an exposure level at or below the published 

levels, where there is no unreasonable risk of disease or injury. Therefore, TLV®s are 

health-based OELs – for the protection of the health of most workers (and not 

pragmatic OELs, where other factors such as socio-economic factors are considered 

in the setting of OELs). 

▪ TLV®s are set by a committee and the occupational exposure guidance should be 

scientifically credible, leading-edge, well supported, scientifically valid, reliable, 

understandable and clear, and produced with balanced, unbiased and a clearly defined 

process. Each TLV® is substantiated by official documentation and a comprehensive 

body of knowledge, that is accessible at a reasonable cost to anyone.   

▪ The TLV documentation development process is an arduous process of conducting a 

detailed review of the toxicology, epidemiology and occupational hygiene literature. 

Documentation includes information on the TLV® recommendation, TLV® basis, 

chemical and physical properties, major sources of occupational exposure, animal 

studies, toxicokinetic studies, human studies, TLV® chronology, and peer-reviewed 

literature. This documentation is reviewed internally, followed by a public review 

process. Sufficient measures are in place to address potential conflict of interest that 

may exist. 

There are numerous examples of countries’ where OELs has been influenced by the TLV®s 

of the ACGIH. These include countries such as Australia, Canada, Japan and even European 

countries before OELs harmonisation efforts were launched (Ding et al., 2011). 

The adoption of the ACGIH TLV®s for airborne pollutants listed in Schedule 22.9(A) allows for 

a consistent approach in the reviewing and setting (adoption) of OELs.  Moving forward this 

will allow the SAMI to align with other ACGIH TLV®s for airborne pollutants relevant to their 

workplaces that are not included in this current review. Furthermore, a more pragmatic 

approach where other factors such as the financial implications and socio-economic factors 

are included in the review of an OEL may result in a subjective and biased approach.  There 

is a risk that the OEL may be influenced by the political and economic agenda of the day. 

Whereas when the ACGIH TLV®s are adopted, the focus remains on the health of employees.  

If the ACGIH does not state a TLV® for an airborne pollutant, adoption of an OEL from another 

reputable OEL setting country or organisation, with a preference for those setting health-based 

OELs, may be considered. However, this must be documented clearly for future reference and 

use. A proposed alternative is to adopt OELs from the European Union. If no other OEL can 

be adopted, due to an airborne pollutant not listed by other OEL setting country or 

organisation, then the OEL as currently listed in Schedule 22.9(A) will remain effective until 

further notice or review. 

OELs tend to become more stringent over time as they are revised. This can be attributed, to 

among other, more information becoming available on the health effects, that protection of 

worker’s health has become more important and that better measurement methods are 

available, improving control of exposure (Schenk et al., 2008). A reluctance to regularly review 
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OELs, in line with international practices, may lead to the scenario’s where a revised OEL 

level will be so low, that industry will not be able to comply with the limit immediately.     

It is further proposed that a transitional, phased-in approach is taken for airborne pollutants 

where there is a large difference between the current OEL listed in Schedule 22.9(A) and the 

ACGIH TLV®. This approach is currently utilised within the European Union.  Most recently the 

OEL for Nickel compounds was amended with an effective date of 2025, preceded by a 

transitional/interim OEL (European Commission, 2020). This affords all role-players timeous 

opportunity to comply with the eventual OEL set. Cognisance should be taken of the impact 

that the ACGIH adoption will have on the reporting of over-exposures and the annual sampling 

schedules according to the classification bands of the homogenous exposure groups (HEGs).  

If a TLV® is adopted for a pollutant, initially there may be a significant increase in the reporting 

of over-exposures to the Mine Health and Safety Inspectorate (MHSI). It is proposed to keep 

the classification bands unchanged but that a phased-in approach to the transition of the 

ACGIH TLV® and the knock-on effect on associated processes should be taken into 

consideration.  

If the ACGIH TLV®s are adopted as a defined process for OEL review, it allows the SAMI to 

adopt OELs of other airborne pollutants every five years, for example. The ACGIH selects 

several chemicals annually that are under study, their evaluation is followed by the 

development of draft documentation. Based on the draft documentation a notice of intended 

changes is issued, and finally, the TLV®/BEI documentation is adopted and published (refer 

to ACGIH, 2019 for a more comprehensive description). In short, the ACGIH announces each 

year in advance which chemicals are under study, and which TLV®s and/or other information 

(i.e. notations) of chemicals will be amended (or even not need to be amended) in future. It is, 

however, possible that some of these chemicals identified by the ACGIH are not relevant to 

SAMI as airborne pollutants. If this approach is not feasible in the SAMI, then it is proposed 

that a five-year cycle for an OEL revision programme is developed and implemented that will 

ensure more frequent review of OELs, and not to repeat the situation at present, where OELs 

for airborne pollutants in SAMI was last reviewed and amended in 2006. With the exception 

of crystalline silica, the OELs of hazardous chemical substances in the Hazardous Chemical 

Substances Regulations (HCSR) of the DOEL and applicable to general industry, has not 

been reviewed since 1995.  

Finally, failure to consider international best practices and information on OELs may place the 

SAMI at risk, should any future legal litigation involve occupational exposure limits.  

11.2.4.1.2 Definitions of TLV®s 

The following ACGIH definitions (ACGIH, 2019) are applicable when OELs are proposed for 

adoption from the ACGIH. 

a) TLV®-TWA 

The TWA concentration for a customary 8-hour workday and a 40-hour workweek, which 

is believed to not cause adverse health effects for nearly all workers, even when repeatedly 

exposed for the duration of a working lifetime. 

b) TLV®-STEL 

TLV®–STEL is the concentration which it is believed to not cause irritation, chronic or 

irreversible tissue damage, dose-rate-dependent toxic effects of narcosis for nearly all 

workers when continuously exposed for a short period. TLV®-STEL is a 15-minute TWA 
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concentration that workers may be exposed to for up to four times during a workday with 

at least 60 minutes between successive exposures. This limit supplements the TLV®–TWA 

where there are recognized acute effects from a pollutant that primarily produces chronic 

toxic effects.  

c) TLV®-Ceiling 

TLV-Ceiling is the maximum level of exposure to a pollutant day after day without suffering 

any adverse effects. This concentration should not be exceeded at any time. 

d) TLV®-SL 

The concentration of a pollutant on workplace surfaces that is not expected to result in 

adverse health effects following contact. The TLV®–SL is intended to supplement pollutant 

TLV®s with Skin, sensitiser [SEN – sensitiser, DSEN – dermal sensitiser and RSEN – 

respiratory sensitiser] notations. 

11.2.4.2 Results and Discussion 

The following section briefly summarises the motivations of mining industry experts and 

industry stakeholders for the revision of the six priority airborne pollutants identified in Section 

11.2.3. The OELs of national and international legislative bodies are tabulated along with a 

proposed OEL for each priority airborne pollutant, based on the ACGIH TLV® (2019), with an 

accompanying motivation. Lastly, notations (carcinogen, skin and/or sensitiser notation), 

where applicable, for each of these pollutants are also be proposed.    

11.2.4.2.1 Carbon Monoxide (CO) 

In Section 11.2.3, both mining industry experts and industry stakeholders remarked that the 

OEL is not aligned with international OELs for CO and that a review of the OEL should 

correspond to the biological effect monitoring exposure limit for carboxyhaemoglobin. A 

remark was also made by a mining industry expert that only an OEL-Ceiling (may never be 

exceeded during any part of exposure) exist for CO and no OEL-STEL. Since there is no STEL 

or C given by ACGIH, the general principle of the ACGIH is to apply three times the TLV® as 

a STEL.  

CO is produced by natural processes as well as human activities. Trace levels of CO are 

considered to be a standard constituent of the natural environment (WHO, 1999). However, 

human activities that cause exposure to CO may occur during mine fire incidents as well as 

from blasting fumes (Yuan and Smith, 2011). CO exposure is primarily encountered as a by-

product of the combustion of material that contains carbon (ACGIH, 2016). Another contributor 

to CO emissions in mechanised mines is diesel-powered machines (Guild et al, 2001). CO 

emissions may become a growing concern as there is an increase in mechanisation in mines. 

CO exposure occurs through inhalation. Carboxyhaemoglobin (COHb) is a complex that forms 

in red blood cells when CO comes in contact with haemoglobin. This complex is then 

distributed by the blood through the body. Excessive carboxyhaemoglobin accumulation may 

result in hypoxic stress, due to the reduced capacity of blood to carry oxygen (NIOSH, 2011). 

CO is ultimately eliminated through the lungs (ACGIH, 2016). Conventionally CO exposures 

are associated with foundries, fire control, and auto repair shops as well as with the use of 

kerosene heaters and propane-fired equipment (ACGIH, 2016).  

In 1992, the ACGIH reduced the TLV®-TWA to 25 ppm (from 50 ppm). This amendment was 

motivated by the maintenance of cardiovascular capacity, prevention of neurobehavioral 
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changes and accommodating a larger safety margin for persons susceptible to the adverse 

effects associated with CO exposure. Susceptible persons may include workers with chronic 

cardiovascular and respiratory diseases as well as pregnant workers (ACGIH, 2016). 

Excessive exposure to CO could potentially impair cardiovascular function, cause acute 

pulmonary effects and produce a risk for developmental disorders (NIOSH, 2011; WHO, 

1999).  

A current project with pending outcomes regarding exposure to CO is the MHSC-018-2018-

19: “Assess the feasibility of utilizing exhaled breath screening as an accurate and reliable 

alternative to blood sample analysis as a method to indicate overexposure to carbon monoxide 

(CO)” project. 

Request to MHSC: The team requests permission to include the following text: “During the 

stakeholder workshops for the CO project on 12 June 2020, the participants acknowledged 

that the current CO OELs should be revised.”  

Table 65 shows the comparative OELs for carbon monoxide as CO in mg/m3 and ppm.  

Table 65: Comparative OELs for carbon monoxide, [as CO] 

National and 
international 
agency/organisation 

Carbon Monoxide 
Pollutant code: 113 

Notation 

MHSA (Schedule 
22.9(A)) 

35 mg/m3 / 30 ppm 
C 115 mg/m3 / 100 ppm 
 

- 

DoEL HCSR (1995) 
55 mg/m3 (OEL-RL) / 50 ppm (OEL-RL) 
330 mg/m3 (STEL) / 300 ppm (STEL) 

- 

DoEL HCA proposed 
(2018) 

50 ppm (OEL-RL*) - 

NIOSH (USA) 
40 mg/m³ / 35 ppm 
C 229 mg/m³ / 200 ppm 

- 

OSHA (USA) 55 mg/m³ / 50 ppm - 

HSE (UK) 
TWA 30 mg.m³ / 30 ppm 
STEL 232 mg/m³ / 200 ppm 

Limits applicable to 
underground mining 
and tunnelling 
industries only until 
21/8/2023. 

Australia 34 mg/m3 / 30 ppm - 

ACGIH (2019, last 
reviewed in 1995) 

25 ppm -  

*NIOSH – REL (Recommended Exposure Limit); OSHA – PEL (Permissible Exposure Limit); UK – WEL (Workplace 

Exposure Limit); Australia – WES (Workplace Exposure Standards); ACGIH – TLV (Threshold Limit Value); OEL-

RL – OEL Recommended Limit; OEL-RL* - OEL Restricted Limit; ppm – Parts Per Million; STEL – Short Term 

Exposure Limit; C – Ceiling.     

It is recommended that the OEL for Carbon monoxide (CO) is reduced 1.2 times, from 30 ppm 

to 25 ppm.  

Furthermore, in the absence of TLV®-C for CO, it is proposed that the current OEL-C of 100 

ppm as listed in Schedule 22.9(A) remains effective. 

Although beyond the scope of this project, a biological monitoring notation could be 

considered, indicating that biological effect monitoring is possible (refer also to MHSC-018-

2018-19) in which different types of biological monitoring for CO is reported and 

recommended. 
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The TLV® basis is the formation of carboxyhaemoglobin in the blood (ACGIH, 2016) 

11.2.4.2.2 Chromium (metal and inorganic compounds) 

In Section 11.2.3, both mining industry experts and industry stakeholders noted Chromium’s 

(VI) carcinogenicity and respiratory toxicity (irritation, asthma, etc.). Industry stakeholders also 

noted toxicological effects, such as skin irritation and allergic contact dermatitis. The difference 

in Chromium VI and III toxicity was also mentioned and based on the feedback received, it is 

clear that there are scenario’s in the SAMI where exposures exceed the current OELs.  

The ACGIH’s TLV® and BEI Documentation (8th Edition) on chromium and inorganic 

compounds should be consulted for a comprehensive description of the different chromium 

compounds, chemical and physical properties, their production and uses, exposures, 

toxicokinetic and health effects (ACGIH, 2018). A summary thereof is presented in the 

following paragraphs. 

Metallic chromium and inorganic chromium compounds are most commonly encountered, in 

the workplace, with valence states of 0 (Cr), +3 (CrIII), or +6 (CrVI) (ACGIH, 2018).  

a) Metallic chromium, Cr(0) 

Chromium metal exposure occurs during the use and production of metallic chromium, 

ferrochromium as well as other chromium-containing alloys. Inhalation of metallic chromium 

may cause respiratory tract irritation. Insufficient information is available to recommend a 

sensitisation, skin or carcinogenicity notation (ACGIH, 2018). 

b) Trivalent Chromium Compounds, Cr(III) 

Sodium chromate or sodium dichromate are used to produce Cr(III) compounds. Cr(III) 

exposure occurs during the use and production of various Cr(III) compounds. Cr(III) 

compounds absorb poorly across the skin, this results in a low systemic distribution. Cr(III) 

may cross cell membranes through passive diffusion or phagocytosis and slowly enter cells. 

Cr(III) can accumulate intracellularly and may eventually lead to toxic effects (ACGIH, 2018).   

Water-soluble Cr(III) may penetrate the skin and cause initial sensitization, subsequent 

exposure to Cr(VI) or Cr(III) pollutants can produce a resulting hypersensitivity reaction. Cr(III) 

compounds produce relatively few adverse health effects when absorbed compared to Cr(VI) 

(U.S. ATSDR, 2012). Cr(III) compounds may not be carcinogenic in humans, however, it is 

genotoxic and causes dermal effects (ACGIH, 2018). 

c) Hexavalent Chromium Compounds, Cr(VI) 

Sodium chromate or sodium dichromate are also used to produce Cr(VI) compounds. Cr(VI) 

compounds are used as pigments in textile dyes, paints, inks and plastics. It is also used as 

corrosion inhibitors, as wood preservatives, in metal finishing and chrome plating and leather 

tanning. Cr(VI) is present as an impurity in Portland cement and can be generated during 

casting, welding, and cutting processes involving stainless steel (U.S. ATSDR, 2012). Cr(III) 

is distributed through the body in plasma (Cornelis et al., 1992). Chromite ore processing is 

specifically mentioned in relation to Hexavalent and Trivalent Chromium compounds. Ingested 

compounds are excreted mainly in the faeces, whereas absorbed Cr(III) is excreted in the 

urine (ACGIH, 2018). 

Chromium compounds can be absorbed through oral, dermal, or inhalation exposure. Cr(VI) 

is distributed throughout the body with the highest concentrations found in the liver, kidneys, 
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spleen, and bone (Coogan et al., 1991; Kargacin et al., 1993; Mancuso, 1997a, b). Cr(VI) is 

unstable in the human body and is eventually reduced to Cr(III) by a variety of reducing agents 

in vivo. Ingested Cr(VI) compounds are primarily excreted in the faeces due to low absorption 

from the gastrointestinal tract, while absorbed Cr(VI) is excreted primarily in the urine as Cr(III) 

(ACGIH, 2018). 

Water-soluble Cr(VI) may cause sensitization of the skin and respiratory tract. Cr(VI) is 

classified as a human carcinogen (lung and sinonasal cancer), is genotoxic in human cell 

lines, and causes ocular, gastrointestinal, haematological and reproductive effects (ACGIH, 

2018). 

Table 66 shows the comparative OELs for chromium (metal and inorganic compounds), [as 

Cr] (mg/m3) [CAS number: 7440-47-3 (metal)]. 

Table 66: Comparative OELs for chromium (metal and inorganic compounds) 

National and 
international 
agency/organisation 

Cr [II] 
compounds 
Pollutant code: 
148 

Metal and Cr [III] 
compounds 
Pollutant code: 
149 

Cr [VI] compounds 
Pollutant code: 
150 

Notation 

MHSA (Schedule 
22.9(A)) 

0.5 mg/m3 0.5 mg/m3 0.5 mg/m3 * - 

DoEL HCSR (1995) 
0.5 mg/m3 (OEL-
RL) 

0.5 mg/m3 (OEL-
RL) 

0.05 mg/m3 (OEL-
CL) 

- 

DoEL HCA proposed 
(2018) 

- 1 (OEL-RL*) 

Water soluble 
compounds 0.1 
mg/m³ (ML Table 2) 
and water insoluble 
compounds 0.02 
mg/m³ (ML Table 2) 

Carc 
Skin 
RSEN 

NIOSH (USA) 0.5 mg/m3 0.5 mg/m3 0.0002 mg/m3 - 

OSHA (USA) 0.5 mg/m3 

Metal and 
insoluble salts 1 
mg/m3 
Cr(III) compounds 
0.5 mg/m3 

0.005 mg/m3 - 

HSE (UK) 0.5 mg/m3 0.5 mg/m3 
0.01 mg/m3 
0.025 mg/m3 
(process generated) 

Carc 
SEN 

Australia 0.5 mg/m3 0.5 mg/m3 0.05 mg/m3 
Carc 
SEN 

European Union   0.005 mg/m3  

ACGIH (2019, last 
reviewed in 2017) 

- 

Metallic chromium 
Cr(0) 0.5 mg/m³ 
(I) 
Trivalent 
chromium 
compounds, as 
Cr(III) water-
soluble 
compounds 0.003 
mg/m³ (I). 

Hexavalent 
chromium 
compounds, as 
Cr(VI) water-soluble 
compounds 0.0002 
mg/m³(I) 
STEL 0.0005 
mg/m³(I) 

Cr(III): 
Carc A4 
Skin 
DSEN 
RSEN 
Cr(VI): 
Carc A1 
Skin 
DSEN 
RSEN 

*NIOSH – REL (Recommended Exposure Limit); OSHA – PEL (Permissible Exposure Limit); UK – WEL (Workplace 

Exposure Limit); Australia – WES (Workplace Exposure Standards); ACGIH – TLV® (Threshold Limit Value); OEL-

CL – OEL Control Limit; OEL-ML – OEL Maximum Limit; OEL-RL – OEL Recommended Limit; OEL-RL* - OEL-

Restricted Limit; I – Inhalable fraction; STEL – Short Term Exposure Limit. Carc A4 – Not classifiable as a human 

carcinogen; A1 – Confirmed human carcinogen. SEN – Sensitizer; DSEN – Dermal Sensitizer; RSEN – Respiratory 

Sensitizer. 
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In the European Union, a limit value of 0.005 mg/m3 for Hexavalent chromium (CrVI) may not 

be appropriate and, in some sectors, may be difficult to achieve in the short term. A transitional 

limit value of 0.010 mg/m3 is applied. Where work involving welding or plasma cutting 

processes or similar such processes that generate fume, a limit value of 0.025 mg/m3 is 

applied during that transitional period, after which the generally applicable limit value of 0.005 

mg/m3 should apply (European Union, 2017).  

To this end, an amendment to the naming convention used for Chromium (metal and inorganic 

compounds), [as Cr] in Schedule 22.9(A) and the associated OELs are proposed: 

Chromium (metal and inorganic compounds), [as Cr] [CAS number: 7440-47-3 (metal)] 

▪ Metallic chromium, as Cr(0) - 0.5 mg/m3 

▪ Trivalent chromium compounds, as Cr(III) water-soluble compounds - 0.003 mg/m3 

▪ Hexavalent chromium compounds, as Cr(VI) water-soluble compounds - 0.0002 

mg/m3 

The OEL for Metallic chromium [Cr(0)] would remain unchanged (at 0.5 mg/m3). The OEL for 

Cr(III) water-soluble compounds would be reduced ~166 times (from 0.5 mg/m3 to 

0.003 mg/m3), and the OEL for water-soluble Cr(VI) compounds would be reduced 250 times 

(from 0.05 mg/m3 to 0.0002 mg/m3).  

In the absence of a TLV® for Cr(II) compounds, it is proposed that the current OEL as stated 

in Schedule 22.9(A) remains effective. This OEL is aligned with other reputable OEL setting 

agencies/organisations.   

The TLV® basis is respiratory tract irritation for Cr(0), respiratory tract irritation and asthma for 

Cr(III), and lung and sinonasal cancer, respiratory tract irritation and asthma for Cr(VI).  

Water-soluble Cr(III) compounds are not classifiable as a human carcinogen (carc A4) but are 

assigned a skin notation and a skin (DSEN) and respiratory (RSEN) sensitisation notation. 

Water-soluble Cr(VI) compounds are classified as confirmed human carcinogens (carc A1) 

and are assigned a skin notation and a skin (DSEN) and respiratory (RSEN) sensitisation 

notation.  

In addition, the ACGIH set a TLV® for Chromyl chloride at 0.0001 ppm [Inhalable Fraction and 

Vapour (IFV)] and a STEL 0.00025 ppm (IFV) based on lung and sinonasal cancer, respiratory 

tract irritation and asthma.  

11.2.4.2.3 Coal Dust (respirable particulate) 

In Section 11.2.3, industry experts conveyed that coal worker’s pneumoconiosis (CWP) is one 

of the most devastating diseases in the mining industry. Industry stakeholders reiterated South 

Africa’s dependence on coal in energy production and the energy demand is likely to increase 

in future, thus placing coal miners at risk for the foreseeable future. It was further indicated by 

the industry experts that compliance with the current OEL is not achieved but acknowledged 

that the current OEL is outdated. Internationally, a resurgence in CWP is seen.  Blackley et al 

(2018) found that the prevalence of coal worker’s pneumoconiosis in the United States (US) 

employees that have worked for 25 years or more, is now more than 10%. Zosky et al (2016) 

reported an increase in the CWP cases that are reported and are concerned that it is either 

related to a lack of exposure control and/or that the exposure limits are not aligned with 

international limits.  
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The ACGIH’s TLV® and BEI Documentation (8th Edition) on coal dust should be consulted for 

a comprehensive description of chemical and physical properties, uses, effects of exposures 

and epidemiology studies (ACGIH, 2001). A summary thereof is presented in the following 

paragraphs. 

Coal mine dust consists of a mixture of more than 50 elements and their oxides (Kerby et al., 

1954; Coates, 1981; Larson, 1981). Minerals associated with coal mine dust include pyrite, 

kaolinite, calcite, illite, sulphur and quartz (Kerby et al., 1954; Coates, 1981; Larson, 1981; 

Stobbe et al., 1990).  

Coal is categorized by rank. The rank is related to the relative geologic age of the coal and 

the progression of the coalification process. The rank is determined by the percentage of fixed 

carbon, volatile material and the heat content of the coal (Mutmansky, 1984). General 

classifications of coal include anthracite, bituminous, lignite, semi bituminous and semi 

anthracite (Parkes, 1982). 

Coal can be used as a fuel, it can also be utilized in the manufacture of coke, fertilizers, food 

dyes, insecticides, disinfectants, synthetic rubber, coal tar compounds as well as water and 

coal gas. Occupational exposure to coal dust occurs during the mining of coal and the bulk 

handling of the mined product. 

Epidemiological studies have demonstrated that workers that are exposed to coal mine dust 

are at risk of developing illnesses, such as coal workers' pneumoconiosis, progressive 

massive fibrosis, silicosis, and chronic obstructive pulmonary disease, depending on the rank 

of the coal dust to which miners are exposed (Parkes, 1982). Nevertheless, anthracite coal 

dust; bituminous and lignite is not classifiable as human carcinogens. 

The TLV®s for coal dust were derived from studies conducted on underground coal mine 

workers with exposure to coal dust, however, these values must also be utilized to protect 

workers exposed to respirable coal dust that is generated from non-mining activities. 

Table 67 shows the comparative OELs for Coal dust (respirable particulate). 

Table 67: Comparative OELs for Coal dust (respirable particulate) 

National and 
international 
agency/organisation 

Coal dust (respirable particulate) 
Pollutant code: 151 

Notation 

MHSA (Schedule 
22.9(A)) 

2 mg/m3 
Regard crystalline silica 
content 

DoEL HCSR (1995) 2 mg/m3 (OEL-RL) - 

DoEL HCA proposed 
(2018) 

0.8 mg/m³ (Anthracite) (OEL-RL) 
1.8 mg/m³ (Bituminous or Lignite) (OEL-RL*) 

- 

NIOSH (USA) 

1 mg/m³ [measured according to MSHA method 
(CPSU)] 
0.9 mg/m³ [measured according to ISO/CEN/ACGIH 
criteria] 

- 

OSHA (USA) 
2.4 mg/m³ [respirable, < 5% SiO₂] 
(10 mg/m³)/(%SiO₂ + 2) [respirable, > 5% SiO₂]  

Note: The Mine Safety and 
Health Administration 
(MSHA) PEL for respirable 
coal mine dust with < 5% 
silica is 2.0 mg/m³, or (10 
mg/m³) / (% respirable quartz 
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National and 
international 
agency/organisation 

Coal dust (respirable particulate) 
Pollutant code: 151 

Notation 

+ 2) for coal dust with > 5% 
silica. 

Australia 3 mg/m3 [containing <5% quartz] - 

ACGIH (2019, last 
reviewed in 1995) 

Anthracite [8029-10-5] 0.4 mg/m³ 
Bituminous or Lignite [308062-82-0] 0.9 mg/m3 

A4 
A4 

*UK does not have a WEL for Coal Dust 

*NIOSH – REL (Recommended Exposure Limit); OSHA – PEL (Permissible Exposure Limit); UK – WEL (Workplace 

Exposure Limit); Australia – WES (Workplace Exposure Standards); ACGIH – TLV® (Threshold Limit Value); I – 

Inhalable fraction; Carc A4 – Not classifiable as a human carcinogen; OEL-RL – OEL Recommended Limit, OEL-

RL* - OEL-Restricted Limit. MHSA – Mine Health and Safety Administration (USA), carc A4 – Not classifiable as a 

human carcinogen. 

It is proposed that the conventional single OEL of Coal dust as listed in Schedule 22.9(A) is 

adjusted based on exposure to either Anthracite and/or Bituminous or Lignite coal dust, each 

with their own OEL: 

Coal dust (respirable particulate): 

▪ Anthracite [CAS number: 8029-10-5] - 0.4 mg/m³ 

▪ Bituminous or Lignite [CAS number: 308062-82-0] - 0.9 mg/m3 

The single OEL for Coal dust (respirable particulate) is, therefore, lowered by respectively 5 

times (Anthracite) and ~2.2 times (Bituminous or Lignite). 

TLV® basis is lung damage and pulmonary fibrosis. Coal dust is not considered to be 

carcinogenic to humans, and a “carc A4” notation is proposed for both Anthracite and 

Bituminous or Lignite coal dust to align with the adoption of the ACGIH TLV®. 

11.2.4.2.4 Diesel Particulate Matter (DPM) 

In Section 11.2.3, both mining industry experts and industry stakeholders noted that DPM is 

carcinogenic and that there is currently no OEL for DPM in the SAMI. Industry stakeholders 

believe that an OEL will initiate exposure monitoring programmes (where not already in place) 

and ultimately control measures, including higher quality diesel (with lower sulphur content).   

Diesel fuel is a mixture of hydrocarbons produced mainly from the refining of crude oil (Carex 

Canada, 2019). In diesel compression ignition engines, diesel exhaust emissions (DEE) is 

formed when the diesel fuel is combusted. DEE is a complex mixture of gases and particulates 

and numerous factors influence its composition. Carbon dioxide (CO2), CO, sulphur, nitrogen 

compounds, low molecular weight hydrocarbons, water vapour and oxygen may be present 

as gases. Diesel particulate matter may contain elemental carbon, polyaromatic hydrocarbons 

(PAHs), metals and other trace compounds (IARC, 2014; NTP, 2016; Carex Canada, 2019). 

Almost all diesel particulate matter is respirable (<4 µm, with some particulates <1 µm) (NTP, 

2016).  

The health effects of DEE are described in more detail by Carex Canada (2019), but in short, 

DEE causes a range of acute effects (such as eye and throat irritation), allergic and chronic 

(e.g. cancer) health effects. The IARC classified DEE as a known human carcinogen (lung 

cancer) in 2012 (IARC, 2014)  

There are currently no OEL for DPM in the SAMI and based on the opinions of industry experts 

and industry stakeholder feedback, incorporation of DPM into Schedule 22.9(A) is proposed. 
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There is at present no ACGIH TLV® for DEE (it has been placed on the under-study list in 

2016, with no indication of when a TLV® will be proposed) and for this reason, applicable OELs 

from other international agencies and organisations must be considered. Carex Canada 

(2019) summarised international recommended OELs for DEE (Table 68). Please note that in 

this project, amendment of individual OELs of gas-phase constituents of diesel exhaust is not 

considered and an OEL for DPM is proposed.  

Legally enforceable OELs based on Elemental Carbon (EC) has been adopted by Switzerland, 

Germany and Austria, Australia (three states, Queensland, Western Australia and New South 

Wales) and New Zealand. In all countries, except Germany and the underground mining sector 

in Austria, the OEL is 100 μg/m3 for EC. The OEL for Austria’s underground mining sector is 

three times higher. The OEL of 50 μg/m3 for EC in Germany was published in 2017 but will 

only become effective in underground mines in 2022 (Carex Canada, 2019). The EU adopted 

an OEL of 50 μg/m3 for EC in 2018. Due to difficulty in achieving this OEL, a transitional period 

was recommended, before the OEL comes into effect in February 2026 for underground 

mining and tunnel construction and in February 2023 for all other industries (European Union, 

2019). In the USA there is no adopted OEL for DEE based on EC. The Mine Health and Safety 

Administration in the USA adopted an OEL of 160 µg/m3 based on Total Carbon (TC) in 

underground metal and non-metal mines in 2008. 

Table 68 compares DEE OELs of international agencies/organisations as summarised from 

Carex Canada (2019). 

Table 68: Comparative DEE OELs of international agencies/organisations as summarised from 
Carex Canada (2019) 

International 
agency/organisation 

OEL Notes  

United States of America 
(MSHA)  

TC, respirable dust 160 
μg/m3  

Underground metal and non-metal mines 
since 2008.  

European Union EC 50 μg/m3  Adopted December 2018 (becomes 
effective in 2026 in underground mining and 
construction tunnels and in 2023 in other 
industries).  

Switzerland  Respirable EC 100 μg/m3 
(MAK) 

Since 2012.  

Germany  Respirable EC 50 μg/m3  Set in 2017. Does not apply to underground 
mines until 2022.  

Austria  EC/respirable aerosol   
300 μg/m3  
EC/respirable aerosol   
100 μg/m3  

Underground mines since 2011. 

 
All other industries since 2011.  

Australia  Submicron EC 100 μg/m3  Recommended OEL. Adopted by 
Queensland, Western Australia, New South 
Wales.  

New Zealand  Inhalable EC 100 μg/m3  Since 2016.  

Canada (proposed by 
Carex Canada in 2019) 

Respirable EC 20 μg/m3 

Respirable EC 5 μg/m3 
Mining industry 
Other workplaces 

MAK = Maximale Arbeitsplatzkonzentration (maximum workplace concentrations); MHSA – Mine Health and Safety 

Administration, USA); TC – Total Carbon; EC – Elemental Carbon  

Geldenhuys et al (2015) characterised the Organic Carbon (OC) fraction of DEE into the 

volatile, semi-volatile and particulate fractions of polycyclic aromatic hydrocarbons (PAHs).  
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The PAHs were identified, and Pyrene was found to be a consistent marker for DEE.  By using 

diagnostic ratios between the different PAHs, it was confirmed that the dominant contributor 

to OC in underground mine atmosphere, was attributed to DEE.  For this reason, it is proposed 

that OC is considered in conjunction with EC when an OEL for DEE needs to be established.   

MHSC issued an Advisory Note in 2013, namely “Diesel Particulates Matter Circular No: 067-

MHSC-2013-14: “DPM Exposure Control Level below 160 μg/m3 (measured as submicron 

total carbon)”. The Advisory Note encourages the mining industry to adopt a phased-in 

approach to control exposure from a TC limit of 0.35 mg/m3 to below 0.160 mg/m3 over five 

years. A similar approach was followed by the US Mine Health and Safety Administration 

(MHSA) when a DPM limit was introduced in 2006 at 0.308 mg/m3 EC and was reduced to 

0.160 mg/m3 TC by 2008 (MHSA, 2006).  

In the absence of an ACGIH TLV®, it is proposed that the MHSC Advisory Note is 

implemented. The following recommendation is made:  

That Diesel Exhaust Emissions (DEE) (respirable fraction) as Total Carbon (the sum of EC 

and OC) with an OEL of 0.160 mg/m3 is included in Schedule 22.9(A).  It is further proposed 

that a “carc A1” notation (known human carcinogen) that is based on lung cancer (and 

classification by IARC as a known human carcinogen) is included.   

Considering that this is a new OEL, it is further recommended that a five-year phased-in 

approach is followed, starting at a TC OEL of 0.350 mg/m3 as documented in the MHSC 

Advisory Note.  

11.2.4.2.5 Nitrogen Dioxide (NO2) 

During the stakeholder engagement, more than 66% of participants believed that the OEL for 

NO2 should not be reviewed, even though the expert group prioritised the airborne pollutant.  

It is proposed that the NO2 OEL remains unchanged on Schedule 22.9(A) at 3 ppm and 5 

mg/m3 until further notice or when there is a need for review.  

11.2.4.2.6 Silica, Crystalline (respirable particulate) 

Industry experts and stakeholders conveyed the health risks associated with exposure to 

respirable crystalline silica (silicosis, chronic obstructive pulmonary disease and lung cancer). 

Mention was also made of the South African milestone in the SAMI in reducing exposure to 

respirable crystalline silica. They expressed their concerns that the current OEL is not 

protective (based on historic results) and higher than some international OELs for respirable 

crystalline silica and should as a result be reviewed. However, a few industry experts stated 

that the current OEL of 0.1 mg/m3 is comparable to the OEL of some countries. One industry 

stakeholder highlighted the confounding effect of tuberculosis in the mining industry and that 

a very low OEL will lower silicosis and will probably be also protective of tuberculosis and lung 

cancer.   

Silicosis has been at the midst of several major public health and legal responses in South 

Africa following the publication of many studies (in the gold mining industry) from the late 

1990s and onwards (Knight et al., 2020). In 2003 (and recommitment in 2013), employers 

(mining companies), labour and government agreed to the elimination of silicosis in new 

employees (in all types of mining) starting employment in 2008 and onwards, and that no new 

cases of silicosis would be reported by 2024 (MHSC, 2014). In 2019 a class action suit against 
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several gold mining companies was settled for R 5 billion and the Tshiameso Trust was formed 

to administer claims and compensation over the next 12 years (Ryan, 2019; Spoor, 2019).  

The ACGIH’s TLV® and BEI Documentation (8th Edition) on silica, crystalline – alpha-quartz 

and cristobalite should be consulted for a comprehensive description of the chemical and 

physical properties, major sources of occupational exposures, toxicokinetic, human studies 

and carcinogenicity (ACGIH, 2010). A summary thereof is presented in the following 

paragraphs. 

The most abundant form of SiO2 is alpha-quartz due to its thermodynamic stability at ambient 

conditions and under rock-forming conditions (ACGIH, 2010). Alpha-quartz is used in the 

manufacturing of foundry castings as well as in hydraulic fracturing in gas and oil production 

(ACGIH, 2010). Occupational exposure to alpha-quartz may occur during, its use, production, 

hard-rock mining, the manufacturing of ceramics; in foundries; and road construction (ACGIH, 

2010). 

Cristobalite occurs naturally in opal and in deposits of diatomaceous earth that have been 

exposed to high temperatures and pressures (ACGIH, 2010). Respirable crystalline silica 

exposure is closely related to refractory ceramic fibre installations and removals and silica-

containing refractories in industrial furnaces. Cristobalite is used in the manufacture of 

ceramics, enamels, water glass, abrasives, refractories, it is also used during the decolourizing 

and purifying of oils; and scouring and grinding of compounds (Merck & Co., 2003). 

Silicosis is caused by chronic exposure to low levels of crystalline silica. It is a gradually 

progressive disease and may not be the main cause of death. The disease process that leads 

to silicosis continues even after the secession of exposure to silica (Hnizdo, 1992). Inhalation 

exposure to silica may cause impairment of the bronchoalveolar macrophage chemotaxis 

(Dauber 1982; Martin, 1983). The degree and severity of pneumoconiosis experienced 

correlate with the cristobalite content in the dust, as well as the duration of exposure.  

There is a relation between both cumulative exposures to crystalline silica and silicosis with 

lung cancer (Amandus et al.,1995). Lung cancer is associated with occupational exposure to 

crystalline silica, specifically alpha-quartz and cristobalite (ACGIH, 2010).  

Table 69 compares the respirable OELs for the different polymorphs of silica of different OEL 

setting organisations. 

The following recommendations are made: 

▪ That the OEL for respirable Silica, crystalline – alpha-Quartz [CAS number: 1317-95-

9] and Cristobalite [CAS number: 14464-46-1] be lowered to 0.025 mg/m3, this 

represents an OEL four times lower than the current level in Schedule 22.9(A).  

▪ That an OEL of 0.025 mg/m3 is also applicable to Trydimite, Tripoli and Fused silica.  

▪ That a “carc A2”, a suspected human carcinogen, notation for alpha-Quartz and 

Cristobalite is proposed, due to the TLV based on pulmonary fibrosis and lung cancer 

(ACGIH, 2020c).      

▪ That the current OELs for Amorphous silica (6 mg/m3 inhalable, 3 mg/m3 respirable) 

and Silica fume (2 mg/m3) remain at the levels published at present in Schedule 

22.9(A).   
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Table 69: Comparison of respirable OELs for Silica (mg/m3) 

National and international 
agency/organisation 

Quartz 

(RCS) 
Cristobalite Tridymite Tripoli 

Amorphous 

silica 

Fused 

silica 
Silica fume Notation 

MHSA (Schedule 22.9(A)) 0.1* 0.1* 0.1* 0.1* 
6 (I) 

3 
0.1 2  

DoEL HCSR (1995) 0.1 (CL)  0.4 (RL)  6 (RL) (I) 
3 (RL) 

0.1 (RL)   

DoEL HCA proposed (2018) 0.1 (ML) 0.1 (ML) 0.1 (ML) 0.1 (ML)    
carc: Quartz, 

Cristobalite 

NIOSH (USA) 0.05  0.05 0.05    

carc: Quartz, 

Cristobalite, 

Tridymite 

OSHA (USA) 0.05 0.05 0.05  
20 mppcf or (80 

mg/m³/%SiO2) 
5   

HSE (UK) 0.1 0.1 0.1  6 (I) 
2.4 

0.08  carc: RCS 

Australia 0.05 0.05 0.05 0.05 6 (I)  2 

carc: Quartz, 

Cristobalite, 

Tridymite, Tripoli 

ACGIH (2019, last reviewed in 2009) 0.025 0.025      
carc A2: Quartz, 

Cristobalite 

RCS – Respirable Crystalline Silica; NIOSH – REL (Recommended Exposure Limit); OSHA – PEL (Permissible Exposure Limit); UK – WEL (Workplace Exposure Limit); Australia 

– WES (Workplace Exposure Standards); ACGIH – TLV® (Threshold Limit Value); I – Inhalable fraction; carc A2 – Suspected human carcinogen; OEL-RL – OEL Recommended 

Limit, OEL-ML - OEL-Maximum Limit; mppcf – million parts per cubic feet of air; * Control exposure as far below OEL as reasonably practicable.  
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11.2.4.2.7 Welding Fumes 

Mining industry experts conveyed that the OEL does not consider the fume composition, nor 

particle size and that exposure is to a mixture of chemicals, with potentially severe health 

effects. Mining industry stakeholders expressed that many metal constituents are 

carcinogenic, and that inhalation exposure may apart from cancer, cause other respiratory 

diseases (metal fume fever, chronic bronchitis and occupational asthma).  

Welding fumes are classified as Group 1 lung carcinogens (IARC/WHO, 2018). Limited 

information is available regarding the health effects of welding fumes with its various 

component combinations. The fume composition and quantity depend on the alloy welded, 

the process and electrodes used (ACGIH, 2003). Cr(VI), nickel, and respirable manganese 

are viewed as the foremost pollutants of concern. However, beryllium, cadmium, and nickel 

oxides are also carcinogens found in welding fumes. Welders exposed to fume from alloys 

containing carcinogens have similar risk values to develop lung cancer than those exposed to 

mild steel or carbon steel fumes (Ambrose et al., 2006). 

Nearly all welding fumes contain iron, excluding aluminium. Health effects associated with iron 

fumes include siderosis and possibly neoplastic disease (Falcone et al., 2018). Iron in lung 

tissue contributes to the production of oxygen free radicals that may increase the risk of 

developing cancer (Knekt et al., 1994). Iron has a higher risk of producing long-lasting lung 

inflammation than Cr(VI) or nickel (Falcone et al., 2018). 

Not all welding fumes are the same and IARC does not differentiate between the types of 

welding fumes. Therefore, it is not known if all welding fumes are equally carcinogenic. Limited 

information is also available regarding the extent to which welding fume constituents are 

antagonistic, synergistic, additive, or potentiating when simultaneously exposed (Harris, 

2019). However, it was found that total welding fume exposure is more cytotoxic than that of 

the individual metal components, this suggests that the individual metal oxide components 

may have a synergistic effect on the lung cytotoxicity and inflammation (Zeidler-Erdely et al., 

2017). 

Harris (2019) stated that there is currently no current OEL for indistinguishable welding fumes, 

but some welding fume components may have OELs. However, in SAMI through Schedule 

22.9(A) of the MHSA, an OEL of 5 mg/m3 is listed, with a notation that OELs of individual 

components present in the fume applies. The ACGIH, in recognition of addressing individual 

fume constituents, withdrew a welding fume TLV® in 2003. In Australia, a WES (OEL) of 5 

mg/m3 for welding fumes (not otherwise classified) is in effect. Furthermore, a WES for 

Aluminium, as Al (welding fumes) of 5 mg/m3 is in effect.    

The process of establishing an OEL for welding fume exposure must be informed by health 

effect data. Harris (2019) describes two OEL establishing methods that might be worth 

investigating, namely the additive formula mode, and the aggregate undifferentiated fume 

model. He went further to raise multiple questions that need to be clarified before an OEL can 

even be considered. Most noteworthy, questions are raised on whether all welding fumes are 

equally carcinogenic, can “No Observed Adverse Effect Levels for lung cancer” associate with 

common combinations of welding consumables and processes, possible synergistic and/or 

potentiating effects of the various welding fume components, and the role of iron in the 

development of a neoplastic disease.   

Table 70 compares the OELs for welding fume OEL with the Australian limit. 
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Table 70: Comparative OELs for Welding fumes, (mg/m3) 

National and 
international 
agency/organisation 

Welding fumes 
Pollutant code: 598 

Notation 

MHSA (Schedule 
22.9(A)) 

5 mg/m3  

Note: The OEL for welding fume is 
without prejudice to any OELs for 
individual components in the fume. Some 
welding processes generate fume that 
contains components, which have 
specific OELs, these limits should be 
applied to control exposure if these 
substances are present in the fume. 

Australia 
5 mg/m3  
Aluminium (as Al) (welding 
fumes)  

- 

Australia – WES 

Considering that all of the information points to the complexity of setting a generalised single 

OEL for Welding fumes, the absence of a Welding fume OEL in all other national and 

international agencies and organisations (including the retraction of the ACGIH TLV® in 2003 

and except for Australia) no amendment to the current OEL for Welding fume can be 

proposed.  

Furthermore, it is proposed that the current Welding fume OEL should be removed from 

Schedule 22.9(A). Control of exposure should solely consider the OELs of individual 

constituent airborne pollutants that are found in welding fume. Considering the wide range of 

constituents and subsequent oxides that may form during the welding process, it is proposed 

that the OELs for these constituents and oxides are considered during the next review period 

and then aligned with the ACGIH TLV®s. 

11.2.4.2.8 Proposed OELs for additional airborne pollutants 

Additional pollutants that were suggested by stakeholders in Section 11.2.3 are shown in 
Table 71. Emails were sent to all the participants that made suggestions to add additional 
pollutants, to ask for clarity on the reasons for their suggestions. The participants were asked 
to: 

▪ Elaborate on their suggestion to review the OEL of the suggested pollutant;  

▪ Does the participant find the OEL to be less protective of their workforce?   

▪ Does the participant see high exposures to the pollutant or an increase in associated 

disease?   

▪ Any additional information that will support the recommended review of the OEL. 

Only six of 19 of the participants that were contacted, responded (after numerous attempts to 

obtain their feedback). The feedback that was received is included in Table 71 (italic font).  

One respondent indicated that the OEL of cyanide should be reviewed, but on follow-up, based 

on the above-mentioned questions, indicated that the response should have been Arsenic. 



CoE 180607: Milestone 5 Report (Version 3) 15/06/2021 

170 

 

Table 71: Summarised responses from the Industry Stakeholder Engagement on additional 
pollutants, not identified by experts, that should be prioritised for an OEL review 

Name an airborne pollutant not identified 
by experts as a priority but listed on 
Schedule 22.9(A), that you think must be 
prioritised for a review of the OEL 

Please provide a reason for your previous answer (Follow-up 
response from the participant in italics) 

All carcinogens, sk and sen chemicals need 
to be reviewed 

They are important and not given sufficient attention. 
“I think I was referring to looking at carcinogens, as well as chemicals 
that cause sensitization and ototoxic chemicals. There has been 
much research into such chemicals over the years and I feel we need 
to revise the chemicals under these categories. 
This may be a longer-term project, as the related chemicals would 
require specific expertise and extensive research” 

Ammonia 
Very common pollutant after blasting 
Asphyxiant 

Arsenic 

“…Arsenic as this is a common by product in especially copper 
production, in and around electro winning. Numerous problems 
during assessments and had to consider automated shut down and 
visible and audible alarms etc.  The arsenic trisulfide and pentasulfide 
are formed when hydrogen sulphide reacts with trivalent or 
pentavalent inorganic arsenic compounds in the presence of 
hydrochloric acid.  Had these problems in Africa and the South 
American operations where arseno-pyrite can be present. Not that 
much application for SA perhaps in our polymetallic operations?” 

Asbestos Seems unlikely. 

Benzene and associated compounds 
They affect noise-induced hearing loss (NIHL) which remains the 
highest prevalent occupational disease in mines. 

Carbon dioxide (CO2) 

Exposure to CO2 in confined areas. 
“In short, I refer to the confined environment of underground trackless 
environments where specifically DPM is a major concern and also the 
state of machines w.r.t. Tier type, maintenance strategies and then 
ultimately the CO2 as a by-product/result of this. In some countries 
the TWA value for CO2 is set at 2500 ppm vs SA`s 5000 ppm. Due to 
the poor state of our diesel, Tier types and also in some instances, 
poor maintenance and even the lack of proper after treatment 
mediums, the CO2 also increases considerably as does CO, NO, etc. 
Also considering that we currently have zero DPM legislated OEL, the 
idea behind this is that CO2, NO etc can be an added benefit/control 
medium to ensure lower EC and OC values if managed properly. In 
addition to this the current SA mining and processing industries are 
one of the largest contributors to CO2 emissions/greenhouse gasses 
etc. Once again linked back to the fundamentals of mining practices. 
This is a brief consideration of the reasoning behind a review on the 
current OEL for CO2.” 
Clarification response from the expert: 
When asked if the participant feels that a DPM OEL will improve the 
situation, the participant responded: “If a DPM OEL can be introduced 
it will greatly assist. But once again this will be based on what the 
actual OEL will be set at (taking into consideration the poor quality of 
diesel that is currently available, implementation timeframe allowed 
to get to the OEL, will it be a phased approach etc.).  Thus, if it is a 
short timeframe with strict OEL on DPM it will suffice as is (which I 
doubt as most CEO`s will put forward arguments to delay 
implementation/adherence to the OEL to align financial availability to 
roll this out). Thus, I would still suggest a review and potentially Risk 
assessing the CO2 to a value of 3 000ppm for example vs the current 
5 000 ppm.” 

Coal tar pitch volatiles (CTPVs) 

(No reasons were given) 
“There seems to be confusion regarding how the comparison must be 
done: must the cyclohexane extract be compared to the 0.14 mg.m-
3 or must the sum of the quantified PAHs be considered. I do not think 
OEL comparisons are currently being done consistently.”  
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Name an airborne pollutant not identified 
by experts as a priority but listed on 
Schedule 22.9(A), that you think must be 
prioritised for a review of the OEL 

Please provide a reason for your previous answer (Follow-up 
response from the participant in italics) 

Diesel Soot 

Large volumes of black smoke are often present underground 
following the failure to shut down before vent systems are restored. 
Soot is collected on all samples which cannot be healthy to inhale 
over the long term. 

Fused Silica It is important to discuss it as well 

Hydrogen oxide 
It is toxicity levels (No response from the participant when requested 
to clarify) 

Hydrogen Sulphide This is a deadly unnoticed gas 

Iron oxide  The current OELs are too high. They should be reduced too 

Lead (inorganic) 

Because it’s one of the toxic metals hence it should be reviewed 
“Not that the OEL is not protective, I thought I should be reviewed 
based on industry observations and evaluate if it should remain the 
same or something should be done about it. No record of increase in 
related disease”. 

PNOC This is not a satisfactory pollutant at 10 mg/m3 

Respirable dust 

Respirable dust is coupled to numerous other pollutants (crystalline 
silica, coal etc.) 

Respirable dust is a collective term and can include other metal dust 
with adverse health effects. 

Increasing evidence for health effects at lower levels than previously 
thought 

The participants that suggested Respirable Dust were asked if they 
meant Pollutants Not Otherwise Classified (PNOC) or are they 
suggesting a new pollutant to Schedule 22.9(A). One participant 
responded: 
“I suggested respirable dust because there is a large body of literature 
showing negative health effects associated with the inhalation of 
respirable dust even if they are low toxicity dusts.  (Both occupational 
and general environmental pollution, in the latter using PM 10 and 
2.5).  Where there are specific OELs for specific dusts these will 
apply, but for many other dusts the load of particulate matter seems 
to be the problem. I suppose one could use PNOC, I am unsure 
because I do not know what actual practice is in mining around what 
may be termed low toxicity insoluble dusts.  In any event I think 5 
mg/m3 is too high. I haven't seen high exposures in mining because 
I haven't looked, but it seems reasonable to assume that respirable 
dust or PNOCs above "safe levels" are commonplace in many mining 
commodities.  The health effects are well documented, sometimes in 
environmental parlance (PM10 and 2.5) but also occupational 
settings.  But I have not seen studies from SA mining. (Have not done 
a proper search, though.). A question I don’t know the answer to is 
whether one should set a standard for respirable dust irrespective of 
its composition (so include quartz, coal etc) on the understanding that 
it is the particle load that does the damage, or to exclude these toxic 
dusts and set a standard for low toxicity insoluble dusts or PNOC. (Of 
course, the toxic dusts need their own standards, such as for 
respirable crystalline silica).” 
The 2006 OELs was shared with the participant as well as the 
comparative OELs for PNOC. The participant responded that 3 
mg/m3 should be sufficient. 

Titanium dioxide The current OELs are too high. They should be reduced too 

Vanadium pentoxide The current OELs are too high. They should be reduced too 

Wood dust 
Wood dust is generated daily in the wood producing industries with 
several employees being exposed 
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The comparison of OELs from different national and international agencies/organisations for 
the 10 additional airborne pollutants are presented in Table 100 in Appendix G.  

Based on the feedback received from these stakeholders, the following recommendations are 

made: 

▪ The current OEL for Ammonia is aligned with the ACGIH’s TLV®, therefore the current 

OEL (25 ppm / 17 mg/m3) and OEL-STEL (35 ppm / 24 mg/m3) is still relevant and 

does not need to be amended. 

▪ The current OEL for Arsenic and compounds, except Arsine (as As) is aligned with the 

ACGIH TLV®, therefore the current OEL of 0.01 mg/m3 is still relevant and does not 

need to be amended. However, the addition of a carc A1 notation (confirmed human 

carcinogen) in Schedule 22.9(A) is proposed. 

▪ The OEL of Benzene to be lowered from 1 ppm to the ACGIH TLV® of 0.5 ppm. This 

represents a two-fold reduction. Furthermore, adoption of an OEL-STEL of 2.5 ppm is 

proposed (based on the ACGIH TLV®-STEL) as well as a Skin and carc A1 notation 

(confirmed human carcinogen). The basis of the carcinogen notation is leukaemia. 

▪ CO2 exposures in confined spaces are linked to diesel emissions.  If a DPM OEL is 

included in Schedule 22.9(A), it may address the CO2 concern.  The current CO2 OEL 

is aligned with the ACGIH TLV® (except for an OEL-C in Schedule 22.9(A) vs TLV®-

STEL, both set at 30 000pm).  It is therefore proposed to maintain the current CO2 OEL 

until the impact of the DPM OEL is tested.  

▪ The reporting of Coal Tar Pitch Volatiles (CTPVs) appears to be a challenge instead 

of a need to review the OEL.  It is proposed that an industry standard is set to report 

on the correct fraction on CTPV.  

▪ Diesel soot (presumably DPM) is addressed under DPM (Section 11.2.4.2.4) and an 

OEL is already proposed.  

▪ Fused silica is already addressed under Silica (Section 11.2.4.2.6) and an OEL is 

already proposed.  

▪ The OEL of Hydrogen sulphide to be lowered from 10 ppm to the ACGIH TLV® of 1 

ppm. This represents a ten-fold reduction in the OEL. A reduction of the OEL-STEL 

from 15 ppm to 5 ppm (three-fold reduction) is also proposed. 

▪ The current OEL for Iron oxide, dust and fume (as Fe) is 5 mg/m3 (as inhalable 

particulate). The ACGIH TLV® for Iron oxide is also 5 mg/m3, but for the respirable 

fraction. It is, therefore, proposed that the naming convention in Schedule 22.9(A) be 

amended to Iron oxide, respirable particulate with an OEL of 5 mg/m3.  Addition of a 

carc A4 notation (not classifiable as a human carcinogen) in Schedule 22.9(A) is also 

proposed. 

▪ For Lead, elemental, and inorganic compounds [as Pb], that the OEL of 0.1 mg/m3 to 

be lowered to 0.05 mg/m3 (halved) and that a carc A3 notation (confirmed animal 

carcinogen with unknown relevance to humans) is assigned. 

▪ The OELs for Particles Not Otherwise Classified [PNOC] inhalable particulate and 

respirable particulate not to be amended as the respective OELs of 10 mg/m3 and 3 

mg/m3 correspond with the ACGIH TLV®s for Particles (insoluble or poorly soluble) Not 

Otherwise Specified (PNOS). 
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▪ The OEL for Titanium dioxide, inhalable particulate and respirable particulate remain 

at 10 mg/m3 and 5 mg/m3 since the OEL for inhalable particulate corresponds to that 

of the TLV® of the ACGIH. In the absence of an ACGIH TLV® for respirable particulate, 

the existing OEL of 5 mg/m3 should remain effective until further notice. Addition of a 

carc A4 notation (not classifiable as a human carcinogen) for Titanium dioxide, 

inhalable fraction in Schedule 22.9(A) is also proposed. 

▪ For Vanadium pentoxide, inhalable particulate, that the OEL to be lowered by 10 times 

from 0.5 mg/m3 to the ACGIH TLV® of 0.05 mg/m3 and that a carc A3 notation 

(confirmed animal carcinogen with unknown relevance to humans) is assigned. 

However, in the absence of an ACGIH TLV® for Vanadium, fume and respirable 

particulate, that the existing OEL of 0.05 remains in effect until further notice. 

▪ Proposing OELs for Wood dust is complicated by different species of trees in different 

countries. The ACGIH TLV® does not distinguish between Hard wood or Soft wood. If 

OELs from some of the other international agencies/organisations are considered, the 

current OELs of 1 mg/m3 for Hard wood and 5 mg/m3 remains relevant. Therefore, it is 

proposed that the OELs for Hard wood and Soft wood remain effective. A Sen notation 

is already present in Schedule 22.9(A) for Hard wood. 

▪ Where no response or valid reason was received, the research team decided that no 

position will be taken in terms of amending the OEL of the airborne pollutant in question 

at this time. However, if a policy decision is made to adopt ACGIH TLV®s, then these 

pollutants may be prioritised during the next round of revision. These airborne 

pollutants are Asbestos, Cyanide (due to miscommunication, participant meant 

Arsenic), and Hydrogen oxide.  

11.2.4.2.9 Proposed notations for airborne pollutants listed in Schedule 22.9(A) 

If the ACGIH’s TLV®s for airborne pollutants is adopted for priority and additional airborne 

pollutants, it is proposed, based on a uniform/constant approach, that the carcinogen, skin 

and sensitiser notations of the ACGIH are adopted and applied to all airborne pollutants listed 

in Schedule 22.9(A). These notations are described in the following sections according to the 

2019 Threshold Limit Values for chemical substances and physical agents and Biological 

Exposure Indices (ACGIH, 2019).  

a) Carcinogen notation 

The carcinogen notation refers to a pollutant that may produce a benign or malignant 

neoplasm. Carcinogenicity evidence is based on epidemiology, toxicology, and mechanistic 

studies (ACGIH, 2019). The carcinogen categories are:  

▪ “carc A1” refers to a pollutant which is confirmed to be a human carcinogen based on 

epidemiologic studies.  

▪ “carc A2” refers to a pollutant which is suspected to be a human carcinogen as there 

is no formal evidence of carcinogenicity in humans, however, sufficient evidence exists 

for the carcinogenicity in experimental animals with relevance to humans.  

▪ “carc A3” refers to a pollutant which is carcinogenic in experimental animals, however, 

there is insufficient evidence of carcinogenicity in humans.  
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▪ “carc A4” refers to a pollutant that is not classifiable as a human carcinogen. These 

pollutants may be carcinogenic in humans but cannot be conclusively assessed due 

to limited evidence.  

▪ “carc A5” refers to a pollutant that is not suspected to be a human carcinogen based 

on epidemiological studies in humans.  

Pollutants with no carcinogenic data in humans or experimental animals are reported with no 

carcinogenicity designation. 

In  Appendix H, Table 101, 225 carcinogenic pollutants were assigned with a carcinogen 

notation (carc A1-A5), and 75 in Appendix I, Table 102 (numbers summarised in Table 72). 

Nineteen airborne pollutants are, therefore, confirmed human carcinogens (carc A1) and 

twenty-two is suspected human carcinogens (carc A2). Ninety airborne pollutants were 

assigned a carc A3 notation, with evidence of them being carcinogenic in experimental 

animals, but with insufficient evidence of their carcinogenicity in humans. In total, 166 airborne 

pollutants were assigned with a carc A4 notation (not classifiable as a human carcinogen) and 

three with a carc A5 notation (not suspected to be a human carcinogen).    

Table 72: Summary of the number of ACGIH notations assigned to airborne pollutants listed in 

Schedule 22.9(A) 

Notation Table 101* Table 102* Total 

carc A1 18 1 19 

carc A2 15 7 22 

carc A3 58 32 90 

carc A4 131 35 166 

carc A5 3 0 3 

Skin 89 98 187 

RSEN 20 4 24 

DSEN 34 7 41 

SEN 1 0 1 

Total number of pollutants listed 547 124 671 

*Refer to Table 101 (Appendix H) and Table 102 (Appendix I) for further detail 

In the assessment of notations, it was observed that other agencies or organisations, following 

their carcinogen notation classification, assigned carcinogen notations to several airborne 

pollutants that were not assigned a carcinogen notation by the ACGIH (Table 73).   
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Table 73: Summary of the number of airborne pollutant notations by agencies and 

organisations, but not classified by the ACGIH. 

Notation Table 101* Table 102* Total 

Carc 71 3 74 

Skin 52 20 72 

RSEN 2 2 4 

DSEN 1 0 1 

SEN 22 4 26 

*Refer to Table 101 (Appendix H) and Table 102 (Appendix I) for further detail 

b) Skin notation 

The description ‘Skin’ in the notation column indicates that significant quantities of the pollutant 

may be absorbed through the skin to produce systemic effects following exposure. A skin 

notation may accompany a sensitizer notation when a pollutant causes respiratory 

sensitization after dermal exposure (ACGIH, 2019). In the current Schedule 22.9(A) there are 

only 124 pollutants listed with skin notations. The total number of skin notations will increase 

to 187 (89 in Table 101 and 98 in Table 102), based on the ACGIH skin notation criteria (Table 

72).  

An additional 72 airborne pollutants listed in Schedule 22.9(A) were identified that were 

assigned a skin notation by one or more agencies/organisations other than the ACGIH (Table 

73). It is proposed that no changes are made to the notations of the airborne pollutants listed 

in Schedule 22.9(A) to remain consistent with the alignment to ACGIH notations.  

c) Sensitizer notation 

The description DSEN or RSEN in the notation’s column indicates that the pollutant may 

produce dermal and/or respiratory sensitization. These notations are utilised in place of the 

SEN notation when the specific route of sensitization is confirmed by human or experimental 

animal data. The absence of a SEN notation does not indicate that the pollutant will not cause 

sensitization, it may only reflect inconclusiveness of the scientific evidence (ACGIH, 2019). 

Sensitization occurs through immunological mechanisms. The initial response to the 

sensitizing pollutant may be little to none. However, after sensitization, subsequent exposures 

can cause intense immune responses at low concentrations. In the current Schedule 22.9(A) 

there are only six pollutants listed with SEN notations. It is proposed that  24 RSEN notations 

(20 listed in Table 101 and 4 listed in Table 102), 41 DSEN notations (34 listed in Table 101 

and 7 listed in Table 102), and one SEN notation (Table 101) are assigned (refer to Table 72 

for the summary).  

An additional 31 airborne pollutants listed in Schedule 22.9(A) were identified that were 

assigned sensitiser notations by one or more agencies/organisations other than the ACGIH 

(Table 73).  It is proposed that no changes are made to the notations of the relevant airborne 

pollutants listed in Schedule 22.9(A) to remain consistent with the alignment to ACGIH 

notations. 
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d) Biological Exposure Indices (BEI) notation 

At present, the MHSA does not make provision for biological monitoring as a form of medical 

surveillance. Biological Exposure Indices (BEIs) are frequently indicated as a notation along 

with carcinogen, skin and sensitiser notations (where applicable), to indicate to occupational 

health and hygiene professionals that biological monitoring needs to be performed for a 

particular pollutant. It is recommended that biological monitoring for specific airborne 

pollutants, as a form of medical surveillance, is included in the MHSA and that a BEI notation 

is included as a note to those airborne pollutants listed in Schedule 22.9(A). For this, the BEIs 

of the ACGIH can be adopted. 

e) Asterisk (*) in Schedule 22.9(A) 

Some of the pollutants in Schedule 22.9(A) has an asterisk (*) next to the pollutant name to 

indicate that exposure must be controlled below the OEL.  It is proposed that when the ACGIH 

TLV® for those pollutants are adopted, that the asterisk remains in place. 

11.2.5 Conclusion 

The financial model framework presented herein incorporates SAMI related variables into its 

composition. This framework includes both the direct and indirect cost/benefit categories 

which, at a high level, relate to: 

▪ The financial cash ‘outflow’ associated with costs incurred in reducing the current 

occupational exposure limit; and, 

▪ The financial cash ‘inflow’ associated with reduced future expenditure resulting from 

reduced costs associated with the treatment of occupational illnesses, fewer lump-sum 

disability and death pay-outs as well as an increase in operational output associated 

with less downtime.  

Importantly, this financial framework is based on the relevant costing financial management 

principle which utilises an incremental approach in its composition. The framework can, 

further, be utilised for both an employer within the mining industry as well as the government. 

This functionality, therefore, increases the financial model’s ‘usability’ and ‘coverage’, 

providing the opportunity for various stakeholders to conduct an informed approach to a 

cost/benefit analysis.   

However, as this is a high-level framework, more information may be required when an OEL 

is changed, specifically when information associated with a specific company or individual 

mine. While more information may be required to conduct the financial analysis, the framework 

does nevertheless, provide a starting basis for further development by the end-user. 

Consequently, to determine the full impact of a change to an OEL, a comprehensive 

assessment should be conducted by both government and the employer, respectively.  Such 

an exercise is not within the scope of this project/milestone, but this model does provide a 

basis on which to commence with the further analysis and discussions thereof. 

Airborne pollutants identified to be associated with the most prevalent occupational diseases, 

as presented in Section 11.2.2, were grouped as priority airborne pollutants. In addition, 

airborne pollutants linked with mining in the South African context were also added as priority 

airborne pollutants. Finally, airborne pollutants not included in the current Schedule 22.9(A) 

list were identified to be considered for inclusion.  
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A total number of 212 airborne pollutants was identified to be prioritised for review. Of the 212 

substances, 85 (40%) airborne pollutant’s occupational exposure limits are less stringent or 

protective when compared with one or more of the occupational exposure limit values 

published by NIOSH, OSHA, ACGIH, HSE, European Union, Germany, Australia and the 

Department of Employment and Labour.  

Differences in terms of notations (which highlight toxicity endpoints of chemical substances) 

were also evident. The most important differences are skin notations, influence on pregnancy 

and classification in terms of carcinogenicity. 

The Expert Target Group and Industry Stakeholder Engagements provided different 

perspectives and interesting insights into the concerns related to the OELs for some airborne 

pollutants that are listed on Schedule 22.9(A). Some stakeholders would like to include DPM 

and Respirable Dust in Schedule 22.9(A) as two new pollutants.   

Section 11.2.4 contains the evaluation of the feedback received from experts and industry 

stakeholders on the revision of priority OELs and the inclusion of new airborne pollutants in 

Schedule 22.9(A).  A strategy was proposed to adopt the health-based ACGIH TLV®s when 

current OELs in Schedule 22.9(A) are revised.  

The reason for such an adoption is that the ACGIH TLV®s are health-based, comprehensively 

and systematically reviewed and there is an established body of scientific knowledge available 

to the public at a reasonable cost.  

A policy revision decision by government, industry and organised labour to adopt the ACGIH 

TLV®s will allow the SAMI to adapt their controls for other pollutants (not only those listed as 

a priority) to align with the ACGIH TLV®s is recommended.  

Cognisance should be taken of the impact that the ACGIH adoption will have on the reporting 

of over-exposures and the annual sampling schedules according to the classification bands of 

the HEGs.  If a TLV® is adopted for a pollutant that is lower than the current one, initially there 

may be a significant increase in the sampling requirements and the reporting of over-

exposures to the MHSI. It is proposed to keep the classification bands unchanged but that a 

phased-in pragmatic approach to the transition of the ACGIH TLV® and the knock-on effect on 

associated processes should be taken into consideration. 

11.3 CONDUCT A STAKEHOLDER WORKSHOP ARRANGED AND HOSTED BY MHSC IN 

GAUTENG 

This milestone report presents and evaluate the feedback obtained from industry stakeholders 

on the proposed OEL changes, notations’ amendments and discuss the actions to be taken 

after considering the industry feedback and comments.  

An online industry stakeholder workshop was held on 15 October 2020 and 22 October 2020, 

using Google Meet platform supplemented with Poll Everywhere (PollEv), a dynamic online 

polling platform that allows participants of virtual workshops to vote on a custom generated 

polls to attain and record feedback and/or contributions from the workshop participants.  Two 

sessions were scheduled in an attempt to accommodate schedules of invitees to attend and 

participate by providing feedback and comments on the preliminary results of the project.   
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The purpose of the stakeholder workshop was to:  

▪ Explain the process that was followed to review the airborne pollutant OELs as listed 

in Schedule 22.9(A); 

▪ Share the outcomes of the project to date; 

▪ Obtain feedback on outcomes of completed milestones, integrity in the project 

approach, proposed adoption of the ACGIH TLV®s and proposed OELs and inclusion 

of ACGIH notations; and, 

▪ Answer questions the participant may still have relating to the project. 

The workshop presentation is included in Appendix J, Section 26.4. 

11.3.1 Workshop participants 

A total number of 137 participants attended the two workshops.  Figure 43 to Figure 46 

represents the background and experience of the attendees as reported during the workshop 

registration process. 

When participants registered for the workshops, they were asked to provide some information 

about their background through multiple choice questions:  

a) “What is the preferred description of your primary occupation?” And the choices that 

were provided were:  

▪ Mine Environmental Engineer; 

▪ Occupational Hygienist; 

▪ Occupational Medical Practitioner; 

▪ Medical Specialist; 

▪ Epidemiologist; 

▪ Mine Health and Safety Inspector; 

▪ Organised Labour Representative; and, 

▪ Other (participants were able to describe their primary occupation). 

b) “How long have you worked in your area of expertise?” And the choices that were 

provided were:  

▪ 0 – 5 years; 

▪ 6 – 10 years; 

▪ 11 – 15 years; 

▪ 16 – 20 years; 

▪ 21 – 25 years; and, 

▪ More than 25 years. 

c) “In which mining commodity do you do most of your work?” And the choices that were 

provided were:  

▪ Coal; 
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▪ Gold; 

▪ PGM; 

▪ Chrome; 

▪ Iron Ore; 

▪ Diamond; 

▪ Manganese; 

▪ Multiple Commodities; and, 

▪ Other (participants were able to describe in which mining commodities and 

related support industries they have worked). 

d) “In which mining operation do you do most of your work?” And the choices that were 

provided were: 

▪ Underground operations; 

▪ Surface Operations; 

▪ Mineral Processing/Beneficiation; 

▪ Multiple Operations; and, 

▪ Other (participants were able to describe in which mining operations they have 

worked before). 
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Figure 43: Distribution of mining operations and disciplines where attendees do most of their 
work 

 

Figure 44: Distribution of mining commodities and related support industries where attendees 
do most of their work 

Multiple Commodities;                              
40 (30%)

PGM;                                
27 (20%)

Coal;                               …

Gold;                                  
14 (10%)

Copper;                    
5 (4%)

Academia;                              
4 (3%)

Chrome;                            …

Other Commodities;                      
24 (18%)

Other Commodities
comprises of: 
Manganese 4 
Zinc & Lead 4 
Iron Ore & Magnetite 3
Aggregates & Slate 2 
Diamond 6 
Non-Mining 3 
Surface Mines 1 
Government 1 
Nickel 1 
Uranium 1 
Asbestos 1 
Copper, Magnetite, 
Vermiculite, 1 

Total No. of Attendees: 137

Surface 
Operations;           

48 (35%)

Multiple Operations;              
40 (29%)

Underground Operations;                    
35 (26%)

Various 
Operations;                        

14 (10%)

Total No. of Attendees: 137

Various Operations/Disciplines:  

Mineral Processing/Beneficiation 4  

Underground and Mineral Processing 1  

MBOD 2  

OMP 2  

Academic 1  

Industry 1  

Construction 1  

Non-Mining Operations 2  
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Figure 45: Distribution of attendees’ years of experience  

 

Figure 46: Distribution of the primary occupation of the attendees 

0 - 5 years;                            
26 (19%)

6 - 10 years;                          
29 (21%)

11 - 15 years;                       
15 (11%)

16 - 20 years;                       
24 (18%)

21 - 25  years;                   
13 (9%)

More than 25 years;              
30 (22%)

Total No. of Attendees: 137

Occupational Hygienist;                                         
57 (42%)

Mine Environmental 
Engineer;                                          
26 (19%)

Occupational Medical 
Practitioner;                                         

15 (11%)

SHEQ;                                                 
12 (9%)

Mine Health and 
Safety Inspector;                                              

7 (5%)
Other Occupations;                                                      

20 (15%)

Total No. of Attendees: 137

Other Occupations as 
provided by participants: 
Mining Supplier 4 
Consultant 3 
Mine Manager 2 
Organised Labour 
Representative 2 
Medical Specialist 2 
Operations manager 1 
Occupational Health and 
Safety 1 
Risk, Safety, Occupational 
Hygienist 1 
Project Management 1 
Academia 1 
MBOD 1 
Mine Fire & Rescue 1 



CoE 180607: Milestone 5 Report (Version 3) 15/06/2021 

182 

 

11.3.2 Methodology followed during the Workshop 

The methodology that was followed for the workshop is summarized and illustrated in Figure 

47. 

 

Figure 47: Workshop methodology 

 

The first part of the workshop focussed on presenting an overview of the work completed in 

the project to date, the process followed and some of the main outcomes in each section.  The 

following topics were covered in this overview presentation: 

▪ The impact of current OELs on employees’ short- and long-term health; 

▪ The occupational diseases with the highest prevalence; 

▪ The outcomes of the literature review to identify (the short- and long-term) health 

effects of the occupational diseases with the highest prevalence; 

▪ The airborne pollutant exposure/s associated with the occupational diseases, as 

identified during the literature review; 

▪ The ranking of the occupational airborne diseases that should be prioritised for review; 

and, 

▪ The process followed to recommend appropriate OELs for SAMI, i.e.: 

 The framework developed to do a cost-benefit analysis should a specific OEL 

be amended; 

 The representation of current OELs against international limit values through 

tabulation; and, 
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Overview
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airborne pollutant, 
comments and 
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ACGIH TLV®

adoption

• Insights were 
requested on the 
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of the ACGIH TLV®

as standardised 
approach fro the 
SAMI, the use of a 
cost-benefit 
analysis when 
changing OELs 
and an estimation 
of a realistic 
phase-in period.
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 Provide background on the methodology followed and inputs attained during 

the expert target group engagement and larger stakeholder engagements, held 

on 23 July 2020 and 14 August 2020 respectively.  

Following the project overview presentation, the participants were invited to provide insights 

into the process that was followed to prioritise airborne pollutants for review and comment on 

whether they thought that there was integrity in the project approach.   

In the second part of the workshop, the proposed OEL amendments were presented for the 

following airborne pollutants:   

▪ Carbon monoxide (CO); 

▪ Chromium (metal and inorganic compounds); 

▪ Coal dust (respirable particulate); 

▪ Diesel particulate matter (DPM); 

▪ Silica, crystalline (respirable particulate); 

▪ Silica, amorphous; 

▪ Silica, fume (respirable particulate); 

▪ Silica, fused (respirable particulate; 

▪ Welding fumes; 

▪ Ammonia; 

▪ Arsenic and compounds, except Arsine (as As); 

▪ Benzene; 

▪ Hydrogen sulphide; 

▪ Iron oxide, dust and fume [as Fe]; 

▪ Lead, elemental, and inorganic compounds [as Pb]; 

▪ Particles not otherwise classified [PNOC];  

▪ Titanium dioxide;  

▪ Vanadium pentoxide; and  

▪ Wood dust.  

After every pollutant’s discussion, participants were invited to comment on the information 

given and the proposals made by the research team.  These comments and contributions 

were captured anonymously on Poll Everywhere (PollEv). 

The final part of the workshop was intended to obtain insights on some of the key decisions 

made through the course of the project – on which the proposed OEL amendments were 

based.  Therefore, since a health-based approach and the adoption of the ACGIH TLV®s 

motivated the OEL revisions reported on in Section 11.2.4, comments, insights and affirmation 

on these decisions were considered as a final focus point to conclude the workshop. 
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11.3.3 Results and Discussion 

The contributions received during the workshop are qualitative data and the complete dataset 

is given in Appendix J (Section 26.3), verbatim and unedited (i.e. no grammatical, 

typographical or spelling errors were corrected).  For discussion and evaluation of the results, 

the contributions are summarised in this section of the report.   

Although the workshop was attended by approximately 137 individuals, not all of the workshop 

participants responded with comments to the questions that were asked.  The number of 

responses that were received on the proposed OELs for the individual pollutants, were also 

different. No normalisation was attempted on the responses and each dataset of responses 

for an OEL or a general question was considered as an independent dataset.  

It is assumed that the individuals that responded to the proposed OEL for a specific pollutant, 

have enough knowledge about that pollutant to provide comments.  

Comments that were made during this workshop and that are summarised or quoted verbatim 

represents the views of the respondent and is not necessarily the view of the contributors to 

this report.  

Note: In this section of the report none of the contributions, comments or feedback was 

manipulated. It was merely consolidated into one set of results, i.e. duplicates were removed, 

and longer comments were summarised into concise sentences. The detailed responses per 

respondent are contained in Appendix J. 

The results are presented in the order it was presented in the workshop presentation 

(Appendix J, Section 26.4). 

11.3.3.1 Feedback on the project approach and process. 

The participants from the workshop were invited to share their impressions of the process that 

was followed by answering the following question: “Please give us your impression regarding 

the process that was followed to prioritise airborne pollutants for the review of OELs. Do you 

think there is integrity in the process?”.  The feedback obtained is summarised in Figure 48. 
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Figure 48: Feedback on the Project Approach and Research Process followed 

11.3.3.2 Feedback on the Proposed Airborne Pollutants’ OEL amendments for each 

prioritised airborne pollutant 

This section of the reports focusses on the feedback that was received for each of the airborne 

pollutants for which amended OELs were proposed.  

11.3.3.2.1 Carbon Monoxide (CO) 

The proposed amendments to the CO OEL given in Table 74 were shared with the workshop 

participants. 

Table 74: Proposed OEL for CO 

Airborne 
Pollutant 

Current MHSA 
Schedule 22.9(A) OEL 

Proposed 
amendment to 
OEL 

Change Proposed 
Notation 

Carbon 
monoxide (CO) 

35 mg/m3 / 30 ppm 

C 115 mg/m3 / 100 ppm 

25 ppm 

C 100 ppm 

▼ 1.2x 

= 
- 

Note:   In this table and the following tables, the symbols used to indicate the proposed change means: 

▪ ▼: Reduced; 

▪ 1.2x: 1.2 times less the current OEL in Schedule 22.9 (A); and 

▪ = remains unchanged as the current OEL as contained in Schedule 22.9(A). 

The participants were asked to provide their comments on the proposed OEL for CO and the 

feedback received from the respondents is summarised in Figure 49.   

52 (78.8%)

1 (1.5%)

13 (19.7%)

Q: Please give us your impression regarding the process that was 
followed to prioritise airborne pollutants for the review of OELs. 

Do you think there is integrity in the process?

Agree, process has
integrity

Disagree, process does not
have integrity

Agree but with qualifying
comment

Total Responses: 66 
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Figure 49:  Summarised feedback from the respondents on the proposed OEL for CO 

A total of 48 responses were received on this question.  While 38 (79%) of the respondents 

agree with the recommended CO OEL change; nine (8%) felt that, although not impossible, it 

will be difficult to implement and manage in industry.  Five (10%) of the respondents disagreed 

and argued that the existing OEL should be maintained. Some key comments made on the 

proposed OEL for CO during the session were: 

▪ The costs associated with such a change must be considered; 

▪ “Will a 5 ppm reduction in the OEL result in a significant health benefit?”; and, 

▪ How does this get managed in areas where peaks are experienced for very short 

periods? 

The detailed responses for this question are provided verbatim in Appendix J, Table 105. 

11.3.3.2.2 Chromium 

The proposed amendments to the chromium OEL are given in Table 75. 

Table 75: Proposed OEL for Chromium 

Airborne 
Pollutant 

Current MHSA 
Schedule 22.9(A) 
OEL 

Proposed amendment to 
OEL 

Change Proposed 
Notation 

Chromium 
(metal and 
inorganic 
compounds) 

Metal and Cr(III) 
compounds - 0.5 
mg/m³  

Cr(0) - 0.5 mg/m³ (I) = - 

Cr(III) water-soluble 
compounds - 0.003 mg/m³ 
(I) 

▼ 166x 
Cr(III): carc A4; 
Sk;  DSEN; 
RSEN 

Cr(II) compounds - 
0.5 mg/m³ 

None = - 

Cr(VI) compounds - 
0.05 mg/m³ 

Cr(VI) water soluble 
compounds - 0.0002 
mg/m³(I) 

STEL 0.0005 mg/m³(I) 

▼ 250x 
Cr(VI): carc A1; 
Sk; DSEN; 
RSEN 
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The feedback on the proposed chromium OEL change is summarised in Figure 50.   

 

Figure 50: Summarised feedback from workshop respondents on the proposed OEL for 
Chromium 

Four chromium airborne OELs were considered (reviewed) during the project namely Cr(0), 

Cr(II), Cr(III) and Cr(VI).  A total of 40 responses were received on this question.  For Cr(0) 

and Cr(II), no change was proposed, and there was 100% agreement among the respondents.  

The proposed OELs for Cr(III) and Cr(VI), brought about mixed reactions.  Thirty-five percent 

(35%) of the respondents agreed with the recommended OEL change; 10% agreed with a 

change but felt that the recommendations were too drastic; 5% commented that currently 

accredited laboratories have limits of detection (LOD) outside of the proposed OEL, and 5% 

disagreed with the recommendation entirely. Some key comments made on the proposed OEL 

for chromium during the session were: 

▪ Good health-based approach, agree with the A1 Carcinogen notation. The addition 

of DSEN and RSEN will help to give more information to the readers.  The proposed 

OEL are more in line to be protective for employees. 

▪ Mines are already struggling to meet current OELs.  The proposed is too stringent 

and not achievable, rather consider 0.001 mg/m3.  LOD of most Laboratory is outside 

proposed OEL for Cr(III) and Cr(VI). 

The detailed responses for this question are provided verbatim and [sic] in Appendix J, Table 

106. 

11.3.3.2.3 Coal Dust 

The proposed amendments to the coal dust OEL were shared with the workshop participants 

and are given in Table 76. 
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Table 76: Proposed OEL for Coal dust  

Airborne Pollutant Current MHSA 
Schedule 22.9(A) OEL 

Proposed 
amendment to OEL 

 Change 
Proposed 
Notation 

Coal dust 
(respirable 
particulate) 

2 mg/m3 

Coal dust, Anthracite - 
0.4 mg/m³ 

 ▼5x carc A4 

Coal dust, Bituminous 
or Lignite - 0.9 mg/m3 

 ▼ 2.2x carc A4 

 

The feedback from respondents on the proposed coal dust OEL change is summarised in 

Figure 51.   

 

Figure 51: Summarised feedback from workshop respondents on the proposed OEL for Coal 
Dust 

A total of 36 responses were received on this question.  The response on the proposed coal 

dust OEL change was only supported by six (17%) respondents that gave feedback for this 

pollutant.  Eighteen (50%) respondents replied with comments/recommendations and ten 

(28%) respondents disagreed entirely.  Some key comments made on the proposed OEL for 

coal dust during the session were: 

▪ Agree with a health-based approach, distinction and lowering of OEL.   Compliance 

will take time. Reasons against seem to be based on compliance and not the health of 

employees.   

▪ Underground mining operations and the current technologies will have to be reviewed 

to comply with this recommendation.   

▪ Some mines may have to close down or stop operations due to non-compliance since 

coalmines are already struggling to comply with the existing standards.   

▪ Current performance and compliance must be considered.  Rather focus on the 2024 

milestone, i.e. 1.5 mg/m3.   
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▪ Coal Dust is considered to be additive together with Crystalline Silica resulting in an 

increased Air Quality Index association. Not achievable together with Crystalline Silica 

OEL reduction.   

The detailed responses for this question are provided verbatim in Appendix J, Table 107. 

11.3.3.2.4 Diesel Particulate Matter (DPM) 

The proposed amendments to the DPM OEL are given in Table 77. 

Table 77: Proposed OEL for DPM  

Airborne 
Pollutant 

Current MHSA 
Schedule 22.9(A) 
OEL 

Proposed amendment 
to OEL 

Change Proposed 
Notation 

Diesel 
particulate 
matter (DPM) 

None 

Diesel Exhaust 
Emissions (DEE): 

Total Carbon, 

Respirable fraction – 
0.16 mg/m3 

New carc A1 

 

The feedback on the proposed DPM OEL change is summarised in Figure 52.   

 

Figure 52: Summarised feedback from workshop respondents on the proposed OEL for DPM 

A total of 48 responses were received.  The consensus during the workshop was that an OEL 

for DPM is necessary for the SAMI.  However, six (13%) respondents agreed but noted that 

other factors must be considered such as available technologies and quality of fuel in South 

Africa and two (4%) noted that the proposed OEL will be difficult to achieve and costly.  Three 

(6%) respondents noted that the proposed OEL is too low.  Some key comments made on the 

proposed OEL for DPM during the session are summarised below: 

▪ Agree with proposed A1 Carcinogen notation.   

▪ Other sources of carbon must be considered, such as coal that may influence the 

results for Total Carbon. Current South African quality of diesel, oil, etc. must be 

considered as well as current engineering capabilities and funding.   
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▪ The correct methodology and sampling media should be used to mitigate the risk of 

contamination.   

▪ An OEL of only 0.16 - 0.250 mg/m3 may be achievable.  Existing technology and types 

of machines (tier) must be considered.   

▪ One OEL cannot be given of both coal and metal-based mines, these must be 

addressed separately. 

The detailed responses for this question are provided verbatim in Appendix J, Table 108. 

11.3.3.2.5 Silica, crystalline 

The proposed amendments to the crystalline silica OEL are given in Table 78. 

Table 78: Proposed OEL for crystalline silica  

Airborne 
Pollutant 

Current MHSA 
Schedule 22.9(A) OEL 

Proposed 
amendment to OEL 

Change 
Proposed 
Notation 

Silica, 
crystalline 
(respirable 
particulate) 

Quartz – 0.1 mg/m3 0.025 mg/m3 ▼ 4x carc A2 

Cristobalite – 0.1 mg/m3 0.025 mg/m3 ▼ 4x carc A2 

Tridymite – 0.1 mg/m3 0.025 mg/m3 ▼ 4x - 

Tripoli – 0.1 mg/m3 0.025 mg/m3 ▼ 4x - 

 

The feedback on the proposed crystalline silica OEL change is summarised in Figure 53.   

 

Figure 53: Summarised feedback from workshop respondents on the proposed OEL for 
Crystalline Silica 

A total of 50 responses were received on this question.  Nineteen (38%) respondents 

supported the proposed crystalline silica OEL amendment, while six (12%) disagreed.  

Thirteen (26%) respondents commented that the focus should remain on the current 2024 

Milestone, i.e. 0.05 mg/m3, referring to the 2014 Occupational Health and Safety Summit 

Milestone that was already agreed upon between all stakeholders.  Ten (24%) respondents 
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noted factors such as current compliance, engineering capabilities and the capabilities of 

current accredited laboratories to analyse samples at 95% confidence.  Some key comments 

made on the proposed OEL for crystalline silica during the session were: 

▪ This drastic change is very difficult to achieve and may force some operations to close 

down or mining companies to withdraw investments from the SAMI.   

▪ With the high prevalence of silicosis in South Africa, some action must be taken.  

However, the current compliance must be considered, and it is recommended to focus 

on the current 2024 milestone first, before proposing even lower OELs.  

▪ Consider the sampling and analysis capabilities for accredited South African 

Laboratories.  

▪  South African National Accreditation System (SANS) accredited laboratories will not 

be able to measure 10% of the proposed OEL on personal samples with low dust 

levels.   

The detailed responses for this question are provided verbatim in Appendix J, Table 109. 

11.3.3.2.6 Silica (other polymorphs) 

The proposed amendments to the other silica polymorphs OELs are given in Table 79. 

Table 79: Proposed OELs for other polymorphs of Silica  

Airborne 
Pollutant 

Current MHSA Schedule 
22.9(A) OEL 

Proposed 
amendment to OEL 

Change Proposed 
Notation 

Silica, 
amorphous 

Inhalable particulate – 6 
mg/m3 

None = - 

Respirable particulate – 3 
mg/m3  

None = - 

Silica, fume 
(respirable 
particulate) 

2 mg/m3 None = - 

Silica, fused 
(respirable 
particulate 

0.1 mg/m3 0.025 mg/m3 ▼ 4x - 

 

The feedback on the proposed other silica OELs change is summarised in Figure 54.   



CoE 180607: Milestone 5 Report (Version 3) 15/06/2021 

192 

 

 

Figure 54 Summarised feedback from workshop respondents on the proposed OEL for other 
polymorphs of Silica 

A total of 21 responses were received for this question.  Four (19%) of the respondents 

disagreed with the proposed change for fused silica, noting that this change is not achievable 

in industry.  Eleven (52%) respondents support the recommendation for the other polymorphs 

of Silica, while six (28%) responded with various comments and no clear vote in support or 

against the proposed OELs changes.  Some key comments made on the proposed OEL for 

other silica polymorphs during the session were: 

▪ Participants seem to agree too readily.   

▪ Fused silica is not normally easy to control (wind and rehabilitation dependent) so this 

may not be achievable. Fused silica is also too stringent, consider 0.05 mg/m3 of half 

of the existing OEL.   

▪ Keep in mind, SANAS statistical requirements are 95% Confidence level. 

The detailed responses for this question are provided verbatim in Appendix J, Table 110. 

11.3.3.2.7 Particles Not Otherwise Classified (PNOC) 

The proposed amendments to the PNOC OEL are given in Table 80. 

Table 80: Proposed OEL for PNOC  

Airborne 
Pollutant 

Current MHSA 
Schedule 22.9(A) OEL 

Proposed amendment 
to OEL 

Change Proposed 
Notation 

Particles not 
otherwise 
classified 
[PNOC]  

Inhalable particulate - 10 
mg/m3 

None = - 

Respirable particulate - 
3 mg/m3 

None = - 

 

The feedback on the proposed PNOC OEL change is summarised in Figure 55.   
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Figure 55: Summarised feedback from workshop respondents on the proposed OEL for PNOC 

A total of 25 responses were received on the question.  Twenty-two (88%) of the respondents 

supported the unchanged OEL. Twelve (12%) responded that the OEL should be reduced but 

disagreed on the magnitude of the reduction.  Some key comments made on the proposed 

OEL for PNOC during the session were: 

▪ The OEL for inhalable should be lowered as it is a great contributor to chronic 

obstructive pulmonary disease (COPD). 

▪ Rather consider 2 mg/m3 for respirable particulates. 

The detailed responses for this question are provided verbatim in Appendix J, Table 111. 

11.3.3.2.8 Benzene 

The proposed amendments to the benzene OEL are given in Table 81. 

Table 81: Proposed OEL for Benzene  

Airborne 
Pollutant 

Current MHSA 
Schedule 22.9(A) 
OEL 

Proposed amendment 
to OEL 

Change Proposed 
Notation 

Benzene 1 ppm 
0.5 ppm 

STEL 2.5 ppm 
▼ 2x 

Sk 

carc A1 

 

The feedback on the proposed benzene OEL change is summarised in Figure 56.   
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Figure 56: Summarised feedback from workshop respondents on the proposed OEL for 
Benzene 

A total of 18 responses were received.  Seventeen (94%) of the respondents support the 

reduced OEL proposed by the research team. It was noted that exposure to carcinogens 

should be kept as low as reasonably possible. 

The detailed responses for this question are provided verbatim and in Appendix J, Table 112. 

11.3.3.2.9 Hydrogen Sulphide 

The proposed amendments to the hydrogen sulphide OEL are given in Table 82. 

Table 82: Proposed OEL for Hydrogen Sulphide  

Airborne 
Pollutant 

Current MHSA Schedule 
22.9(A) OEL 

Proposed 
amendment to OEL 

Change Proposed 
Notation 

Hydrogen 
sulphide 

10 ppm 

STEL 15 ppm 

1 ppm 

STEL 5 ppm 

▼ 10x 

▼ 3x 
- 

 

The feedback on the proposed hydrogen sulphide OEL change is summarised in Figure 57.   
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Figure 57 Summarised feedback from workshop respondents on the proposed OEL for 
Hydrogen Sulphide 

A total of 14 responses were received on this question.  Eleven (79%) respondents disagreed 

with the proposed OEL change for Hydrogen Sulphide.  Some key comments made on the 

proposed OEL for hydrogen sulphide during the session were: 

▪ The proposed OEL is in-line with other regulations, but the reduction is very drastic 

and unrealistic in the SAMI.  It will be difficult to achieve in the industry.   

▪  Consider proposing half of the current OEL to a maximum reduction to 3 ppm instead 

of 1 ppm. The proposed STEL is also too low. 

The detailed responses for this question are provided verbatim in Appendix J, Table 113. 

11.3.3.2.10 Iron Oxide 

The proposed amendments to the iron oxide OEL are given in Table 83. 

Table 83: Proposed OEL for Iron oxide  

Airborne 
Pollutant 

Current MHSA 
Schedule 22.9(A) OEL 

Proposed 
amendment to OEL 

Change Proposed 
Notation 

Iron oxide, 
dust and 
fume [as Fe] 

5 mg/m3 5 mg/m³ (respirable) 

Change from 
inhalable to 
respirable 
fraction 

carc A4 

 

The feedback on the proposed iron oxide OEL change is summarised in Figure 58.   
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Figure 58: Summarised feedback from workshop respondents on the proposed OEL for Iron 
Oxide 

A total of 21 responses were received.  Eighteen (86%) respondents support the 

recommendation of the proposed OEL for Iron Oxide.  Two respondents replied with 

comments.  Some key comments made on the proposed OEL for iron oxide during the session 

were: 

▪ Respirable fraction is more relevant to health.   

▪ Changing from inhalable to respirable this will increase sampling costs when sampling 

for a variety of metals such as those contained in welding fumes, where most other 

metals are generally sampled as a total fraction. Therefore, double sampling will have 

to be implemented. 

The detailed responses for this question are provided verbatim in Appendix J, Table 114. 

11.3.3.2.11 Lead 

The proposed amendments to the lead OEL are given in Table 84. 

Table 84: Proposed OEL for Lead  

Airborne 
Pollutant 

Current MHSA Schedule 
22.9(A) OEL 

Proposed 
amendment to OEL 

Change 
Proposed 
Notation 

Lead, 
elemental, and 
inorganic 
compounds  

[as Pb] 

0.1 mg/m3 0.05 mg/m³ ▼ 2x carc A3 

 

The feedback on the proposed lead OEL change is summarised in Figure 59.  
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Figure 59: Summarised feedback from workshop respondents on the proposed OEL for Lead 

A total of 21 responses were received.   Twenty (95%) respondents voted in support of this 

prosed OEL change.  Only one comment was made relating to the lead OEL, i.e. this will have 

a huge impact on the radiator and battery industry. Although this comment does not directly 

relate to the SAMI, employees in workshops responsible for repairing radiators may be 

exposed to lead.) 

The detailed responses for this question are provided verbatim in Appendix J, Table 115. 

11.3.3.2.12 Titanium Dioxide 

The proposed amendments to the titanium dioxide OEL are given in Table 85. 

Table 85: Proposed OEL for Titanium Dioxide  

Airborne 
Pollutant 

Current MHSA Schedule 
22.9(A) OEL 

Proposed 
amendment to OEL 

Change Proposed 
Notation 

Titanium 
dioxide  

Inhalable particulate –  

10 mg/m3 
None = carc A4 

Respirable particulate – 

 5 mg/m3 
None = - 

 

There was 100% agreement from all respondents, i.e. eleven responses that the OEL remains 

unchanged.  No further comments or discussion took place.    

The detailed responses for this question are provided verbatim in Appendix J, Table 116. 
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11.3.3.2.13 Vanadium Pentoxide 

The proposed amendments to the vanadium pentoxide OEL are given in Table 86. 

Table 86: Proposed OEL for Vanadium Pentoxide  

Airborne 
Pollutant 

Current MHSA Schedule 
22.9(A) OEL 

Proposed 
amendment to OEL 

Change 
Proposed 
Notation 

Vanadium 
pentoxide  

Inhalable particulate - 0.5 
mg/m3 

Inhalable particulate 
- 0.05 mg/m³ 

▼ 10x carc A3 

Fume and Respirable 
particulate - 0.05 mg/m3 

None = - 

 

The feedback on the proposed vanadium pentoxide OEL change is summarised in Figure 60.   

 

Figure 60: Summarised feedback from workshop respondents on the proposed OEL for 
Vanadium Pentoxide 

A total of 13 responses were received.  From these responses, four (31%) voted in support of 

the proposed OEL change and four (31%) voted against it.  Three (23%) respondents were 

unsure of the reasoning behind the separation of the “Inhalable” and “Respirable” components 

of vanadium pentoxide.  Clarification was, however, provided by indicating that vanadium 

pentoxide is smaller than 10 µm and, therefore, requires no need for different values for 

inhalable and respirable fractions. 

Some key comments made on the proposed OEL for vanadium pentoxide during the session 

were: 

▪ It will mainly affect people in processing. 

▪ Exposure pathway is the same irrespective the particle size. 

▪ Recommended OEL for inhalable vanadium pentoxide is too stringent and not realistic.  

Suggestions made were either half of the existing OEL or 0.1 mg/m3. 

The detailed responses for this question are provided verbatim in Appendix J, Table 117. 
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11.3.3.2.14 Welding Fumes 

The proposed amendments to the welding fumes OEL are given in Table 87. 

Table 87: Proposed OEL for Welding Fumes  

Airborne 
Pollutant 

Current MHSA Schedule 
22.9(A) OEL 

Proposed 
amendment to OEL 

Change Proposed 
Notation 

Welding Fume  5 mg/m3 
Retract. Individual 
constituent OEL apply 

Remove None 

 

The feedback on the proposed welding fumes OEL change is summarised in Figure 61.   

 

Figure 61: Summarised feedback from workshop respondents on the proposed OEL for 
Welding Fumes 

A total of 15 responses were received.  Eleven (73%) respondents replied in support of the 

OEL recommendation, namely, to retract the OEL for welding fume and that exposure control 

should focus on individual (metal) constituents present in welding fume.  Four (27%) of the 

respondents noted that the constituents must be defined, the type of metal being welded, and 

the type and composition of electrodes being used. 

The detailed responses for this question are provided verbatim in Appendix J, Table 118. 

11.3.3.2.15 Wood Dust 

The proposed amendments to the wood dust OEL are given in Table 88. 

Table 88: Proposed OEL for Wood Dust  

Airborne 
Pollutant 

Current MHSA Schedule 
22.9(A) OEL 

Proposed 
amendment to OEL 

Change Proposed 
Notation 

Wood dust  
*Hard wood - 1 mg/m3 None = Sen 

Soft wood - 5 mg/m3 None = - 

 

The feedback on the proposed wood dust OEL change is summarised in Figure 62.   
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Figure 62: Summarised feedback from workshop respondents on the proposed OEL for Wood 
Dust 

A total of 19 responses were received.  Of these responses, fifteen (79%) were in support of 

the proposal that the current OEL should remain unchanged and four (21%) noted comments 

relating to the pollutant as well as the recommendation.  Some key comments made on the 

proposed OEL for wood dust during the session were: 

▪ Agree with the Sen notation. 

▪ Should this not be levelled at the timber producers? 

▪ What about treated wood products being used? 

Clarification on the types of wood was requested during the workshop. However, no feedback 

was received on the types of wood used in SAMI. 

The detailed responses for this question are provided verbatim in Appendix J, Table 119. 

11.3.3.3 Concluding Questions 

The concluding questions consisted of three questions relating to the adoption of the ACGIH 

TLV®s as a standardized approach for the SAMI, the significance of a cost-benefit analysis in 

an OEL amendment implementation plan and a realistic phase-in period.   

11.3.3.3.1 Adopting the ACGIH TLV®s as a standardized approach for the SAMI 

Figure 63 and Figure 64 illustrates the responses attained relating to the adoption of the 

ACGIH TLV®s.   
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Figure 63:  Distribution of respondent comments on the proposed adoption of ACGIH TLV® as 
the standardized approach for SAMI 

 

 

Figure 64: Distribution of respondent comments whether there are any health-based reasons 
on whether the ACGIH TLV® should not be adopted as the standardized approach for SAMI 

Participants were invited to contribute to the recommendation made to adopt the ACGIH 

TLV®s in the SAMI.  There was a general agreement among the respondents that the ACGIH 

TLV®s should be adopted as a standardized approach in the SAMI and no objections or health-

based reasons were presented against this proposal.  

18 (86%)

3 (17%)

Q: What is your opinion to the proposed adoption of the ACGIH 
TLV®s as a standardized approach for SAMI?

Agree

No vote, Comment

Total Responses: 21

14 (70%)

6 (30%)

Q: In your opinion, is there any health-based reason not to adopt 
the ACGIH TLV®s?

No

No vote,
Comment

Total Responses: 20



CoE 180607: Milestone 5 Report (Version 3) 15/06/2021 

202 

 

11.3.3.3.2 Including a comprehensive cost-benefit analysis in the implementation plans 

for OEL changes 

Following the ACGIH TLVs® adoption discussion, participants were invited to comment on the 

significance of including a comprehensive cost-benefit analysis in an implementation plan for 

the revised OEL for each airborne pollutant.  The summarised responses are given in Figure 

65.  The majority of the respondents (twelve respondents or 80%) agreed that a full cost-

benefit analysis should form part of the implementation plan for revised OELs.  

 

Figure 65: Distribution of respondents’ feedback on whether a comprehensive cost-benefit 
analysis must form part of an implementation plan when OELs are revised 

11.3.3.3.3 A realistic phase-in period for OEL changes in the industry 

Finally, participants were invited to comment on what they thought a realistic phase-in period 

would be to implement OEL changes in the industry.  The responses to this question are 

represented in Figure 66.   
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Figure 66: Suggested phase-in periods for revised OELs 

Some key comments made on a realistic phase-in period during the session were: 

▪ OEL adoption should not deter the prevention strategy. 

▪ Each pollutant should have its own period, based on the changes required and controls 

available.  Some pollutants can be incorporated without any phase-in period, such as 

DPM/DEE.  The life of mine must also be considered for some mines in South Africa. 

11.3.4 Conclusion  

The workshops were well attended by the different industry stakeholders and respondents in 

general gave comprehensive feedback.  Most of the respondents agreed with the process that 

was followed to come to the recommended OELs and most respondents agreed that the 

ACGIH TLV®s should be adopted as a standardized approach in the SAMI.  None of the 

respondents objected or presented health-based reasons against the proposal to adopt 

ACGIH TLV®s.  

When participants were asked to comment on the proposed OELs for the prioritized pollutants, 

there was general agreement with the recommended OELs.  Most of the respondents 

recognised the health-benefit associated with stringent OELs. However, many challenges 

were raised with the implementation of the recommended OELs.  There was general concern 

about non-compliance to very low OELs, challenges to implement engineering controls and 

the financial impact this will have on the mines. The overwhelming support that a 

comprehensive cost-benefit analysis should form part of the implementation plan for revised 

OELs, further support the concerns about the financial viability of the OELs. 

Most of the respondents commented that a realistic phase-in period should be either 3 - 5 

years or 5 - 7 years, however, that each pollutant should have their phase-in period. In terms 

of Coal Dust and crystalline Silica, respondents commented that the focus should remain on 

the 2024 Milestones instead.  

The stakeholder feedback illustrated how challenging it will be to implement the recommended 

OELs that are aligned with the ACGIH TLV®s.  The outcomes of this Milestone provide a 

starting point when all stakeholders are engaged to discuss the implementation strategy going 

forward.    
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12 PROJECT CONCLUSION 

The reported short and long-term health effects primarily involve the respiratory tract and skin. 

Knowledge of the symptoms associated with the short and long-term health effects, of the 

most prevalent occupational diseases in the SAMI, will guide occupational medicine and 

health practitioners in terms of the required equipment to diagnose the identified respiratory 

tract and skin diseases. 

Early detection of the identified occupational diseases by occupational medical practitioners 

and support medical staff is critical to ensure that appropriate control and management actions 

are taken to lower exposure in the section/s where the employee(s) work. To achieve this, 

regular engagement with management is critical to ensure that action plans are put in place 

to budget for required control and management actions to lower exposure. 

The identification of an airborne pollutant with health effects on more than one organ / system 

as well as the health impact of various chemicals on a single organ system, highlight the 

importance and need of proper risk assessment, occupational hygiene monitoring and medical 

surveillance programs in the SAMI. Furthermore, if signs and/or symptoms are observed by 

occupational medical practitioners or support medical staff during annual medical surveillance, 

it needs to be reported to management and occupational hygienists without delay to ensure 

that appropriate control and management actions are taken to lower exposure in the section(s) 

where the employee(s) work. Occupational hygienists must also communicate outcomes of 

surveys in such a manner to assist occupational medical practitioners to make informed 

decisions in terms of medical surveillance programs to be implemented. 

Airborne pollutants identified to be associated with the most prevalent occupational diseases 

were grouped as priority airborne pollutants. In addition, airborne pollutants linked with mining 

in the South African context were also added as priority airborne pollutants. Finally, airborne 

pollutants not included in the current Schedule 22.9(A) list, but which are associated with the 

most prevalent occupational diseases, were identified to be considered for inclusion.  

A total number of 212 airborne pollutants were identified to be prioritised for review. Of the 

212 substances, 85 (40%) airborne pollutant’s occupational exposure limits are less stringent 

or protective when compared with one or more of the occupational exposure limit values 

published by NIOSH, OSHA, ACGIH, HSE, European Union, Germany, Australia and the 

DoEL. Differences in terms of notations were also evident. The most important differences are 

skin notations, influence on pregnancy and classification in terms of carcinogenicity. 

A cost-benefit analysis framework was developed that can be applied by both government and 

industry to determine the financial impact, should an OEL be amended. In principle, the 

framework determines the net financial impact when the cost to comply with an OEL is 

subtracted from the benefits that will be derived now and in the future. The framework presents 

extensive coverage on the identification of various ‘cost categories’ which will be impacted as 

a result of any change in OEL.  

However, as this is a high-level framework, more information may be required when an OEL 

is changed, specifically when information associated with a specific company or individual 

mine. While more information may be required to conduct the financial analysis, the framework 

does nevertheless, provide a starting basis for further development by the end-user. 

Consequently, to determine the full impact of a change to an OEL, a comprehensive 

assessment should be conducted by both government and the employer, respectively.   
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The expert target group and industry stakeholder engagements provided different 

perspectives and interesting insights into the concerns related to the OELs for some airborne 

pollutants that are listed on Schedule 22.9(A). Some stakeholders would like to include DPM 

and respirable dust in Schedule 22.9(A) as two new pollutants.   

A strategy was proposed to adopt the health based ACGIH TLV®s when revision of current 

OELs in Schedule 22.9(A). The reason for such an adoption is that the ACGIH TLV®s are 

health based, comprehensively and systematically reviewed and there is an established body 

of scientific knowledge available to the public at a reasonable cost.  

A policy revision decision by government, industry and organised labour to adopt the ACGIH 

TLV®s will afford the SAMI the opportunity to adapt their controls for other pollutants (not only 

those listed as a priority) with a view to align with the ACGIH TLV®s is recommended.  

Cognisance should be taken of the impact that the ACGIH adoption will have on the reporting 

of over-exposures and the annual sampling schedules according to the classification bands of 

the HEGs.  If a TLV® is adopted for a pollutant that is lower than the current one, initially there 

may be a significant increase in the sampling requirements and the reporting of over-

exposures to the MHSI. It is proposed to keep the classification bands unchanged but that a 

phased-in pragmatic approach to the transition of the ACGIH TLV® and the knock-on effect 

on associated processes should be taken into consideration.  

The workshops were well attended by the different industry stakeholders and respondents in 

general gave comprehensive feedback. Most of the respondents agreed with the process that 

was followed to come to the recommended OELs and most respondents agreed that the 

ACGIH TLVs® should be adopted as a standardized approach in the SAMI. None of the 

respondents objected or presented health-based reasons against the proposal to adopt 

ACGIH TLVs®. 

When participants were asked to comment on the proposed OELs for the prioritized pollutants, 

there was general agreement with the recommended OELs. Most of the respondents 

recognised the health-benefit associated with the stringent OELs. However, many challenges 

were raised with the implementation of the recommended OELs. There was general concern 

about non-compliance to very low OELs, challenges to implement engineering controls and 

the financial impact this will have on the mines. The overwhelming support that a 

comprehensive cost-benefit analysis should form part of the implementation plan for revised 

OELs, further support the concerns about the financial viability of the OELs. 

Most of the respondents commented that a realistic phase-in period should be between three 

and seven years, however, that each pollutant should have their own phase-in period. In terms 

of coal dust and crystalline silica, respondents commented that the focus should remain on 

the 2024 milestones instead. 

The stakeholder feedback illustrated how challenging it will be to implement the recommended 

OELs that are aligned with the ACGIH TLVs®. The outcomes of this project provide a starting 

point when all stakeholders are engaged to discuss the implementation strategy going forward.   
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13 PROJECT RECOMMENDATIONS 

Based on the outcomes of this project, several recommendations are made for consideration.  

• It is recommended that additional target organs / systems are included in the medical 

surveillance programmes following a comprehensive risk assessment of exposure to 

airborne pollutants. 

• It is recommended that the comprehensive, tabulated comparison of all the Schedule 

22.9(A) OELs with international leading practice is made available to industry as a 

standalone, reference document.  

• It is recommended that the cost-benefit analysis framework is made available to 

government and industry for them to conduct a more comprehensive financial impact 

analysis when a revised OEL is implemented.   

• It is recommended that policymakers approve the adoption of ACGIH TLVs®, notations 

and BEIs® as a national process for OEL setting and review. Where the ACGIH does not 

have a notation, it is recommended not to adopt notations from another organisation to 

remain consistent with the ACGIH adoption strategy. It is also recommended that 

biological monitoring for specific airborne pollutants, as a form of medical surveillance, is 

included in the MHSA and that a BEI notation of the ACGIH is included as a note to those 

airborne pollutants listed in Schedule 22.9(A). 

Considering the feedback and contributions from the respondents of the stakeholder 

workshop, further recommendations are made: 

• Define a process of annual/biennial review of OELs to avoid long periods that may lapse 

without reviewing OELs, because the magnitude of change and/or reduction is too much 

for industry to comply with. Internationally, a defined process of review is followed and 

therefore, alignment with the ACGIH TLVs® can be considered as a best practice 

approach to review OELs. 

• The proposed OEL changes for airborne pollutants with existing milestone OELs (e.g. 

coal dust and silica) beyond the existing 2024 Milestones, should only be considered after 

the milestone due date. 

• A targeted workshop must be held with the group environmental engineers (GEEs), 

Department of Mineral Resources and Energy (DMRE) and organised labour to discuss 

the implementation of revised OELs in industry. Each stakeholder should critically assess 

potential aspects within their control that may be a stumbling block on the road to 

compliance with the revised OELs such as conflicting business processes and/or 

restrictive legislation.  

• Chemical laboratories that analyse for airborne pollutants should also be consulted when 

the implementation of revised OELs are discussed. The laboratories will have to align 

their testing to the reduced concentrations and need enough time for such an alignment. 
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14 NEXT MILESTONE 

Milestone 6: Final Report (Approval) 

Due: 31 January 2021 
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18 APPENDIX B 

Table 89: Schedule 22.9 hazardous chemical substances with Sen and Skin notations. 

Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

*Acrylamide 8 79-06-1 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the nervous 

system. The effects may be 

delayed. 

Repeated or prolonged contact 

may cause skin sensitization. 

The substance may have 

effects on the nervous system. 

This may result in peripheral 

nerve damage. This substance 

is probably carcinogenic to 

humans. May cause heritable 

genetic damage to human 

germ cells. May cause toxicity 

to human reproduction or 

development. Repeated or 

prolonged contact with skin 

may cause dermatitis. 

irritation eyes, skin; ataxia, 

numb limbs, paresthesia; 

muscle weak; absent deep 

tendon reflex; hand 

sweating; lassitude 

(weakness, exhaustion), 

drowsiness; reproductive 

effects; [potential 

occupational carcinogen] 

[in animals: tumours of 

the lungs, testes, thyroid 

& adrenal glands] 

*Acrylonitrile 10 107-13-1 The substance and the vapour 

are irritating to the eyes, skin 

and respiratory tract. The 

substance may cause effects 

on the central nervous system. 

Exposure far above the OEL 

could cause death. The effects 

may be delayed. See Notes. 

Medical observation is 

indicated. 

Repeated or prolonged contact 

may cause skin sensitization. 

The substance may have 

effects on the central nervous 

system and liver. This 

substance is possibly 

carcinogenic to humans.  

irritation eyes, skin; 

asphyxia; headache; 

sneezing; nausea, 

vomiting; lassitude 

(weakness, exhaustion), 

dizziness; skin 

vesiculation; scaling 

dermatitis; [potential 

occupational carcinogen] 

[brain tumours, lung & 

bowel cancer] 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

Aldrin 11 309-00-2 The substance may cause 

effects on the central nervous 

system. This may result in 

convulsions. The effects may 

be delayed. Medical 

observation is indicated. 

Cumulative effects are 

possible. See Acute 

Hazards/Symptoms. 

headache, dizziness; 

nausea, vomiting, malaise 

(vague feeling of 

discomfort); myoclonic 

jerks of limbs; clonic, tonic 

convulsions; coma; 

hematuria (blood in the 

urine), azotemia; [potential 

occupational carcinogen] 

[in animals: tumours of 

the lungs, liver, thyroid & 

adrenal glands] 

Allyl alcohol 12 107-18-6 Lachrymation. The substance 

is irritating to the eyes, skin and 

respiratory tract. The 

substance may cause effects 

on the muscles. This may result 

in local spasm and aching. The 

effects may be delayed. The 

substance may cause effects 

on the kidneys and liver. 

  Eye irritation, tissue 

damage; irritation upper 

respiratory system, skin; 

pulmonary oedema 

  

Xylidine, all 

isomers 

21 1300-73-8 Exposure at high levels could 

cause lowering of 

consciousness. Exposure at 

high levels could cause the 

formation of methaemoglobin. 

The effects may be delayed. 

Medical observation is 

indicated.  

The substance may have 

effects on the blood. This may 

result in anaemia. The 

substance may have effects on 

the kidneys and liver. This 

substance is possibly 

carcinogenic to humans.  

Anoxia, cyanosis, 

methemoglobinemia; lung, 

liver, kidney damage 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

Aniline 29 62-53-3 The substance is severely 

irritating to the eyes. The 

substance may cause effects 

on the blood. This may result in 

the formation of 

methaemoglobin. See Notes. 

Exposure could cause 

haemolysis. This may result in 

haemolytic anaemia. The 

effects may be delayed. 

Medical observation is 

indicated. 

Repeated or prolonged contact 

may cause skin sensitization. 

The substance may have 

effects on the blood. This may 

result in haemolytic anaemia. 

headache, lassitude 

(weakness, exhaustion), 

dizziness; cyanosis; 

ataxia; dyspnea (breathing 

difficulty) on effort; 

tachycardia; irritation 

eyes; 

methemoglobinemia; 

cirrhosis; [potential 

occupational carcinogen] 

[bladder cancer] 

o-anisidine 30 90-04-0 The substance may cause 

effects on the blood. This may 

result in the formation of 

methaemoglobin. See Notes. 

Exposure could cause 

haemolysis. This may result in 

haemolytic anaemia. The 

effects may be delayed. 

Medical observation is 

indicated. 

The substance may have 

effects on the blood. This may 

result in the formation of 

methaemoglobin and anaemia. 

This substance is possibly 

carcinogenic to humans. 

headache, dizziness; 

cyanosis; red blood cell 

Heinz bodies; [potential 

occupational carcinogen] 

[in animals: tumours of 

the thyroid gland, 

bladder & kidneys] 

p-anisidine 30 104-94-9 The aerosol is irritating to the 

eyes and respiratory tract. The 

substance may cause effects 

on the blood. This may result in 

the formation of 

The substance may have 

effects on the blood. This may 

result in the formation of 

methaemoglobin and 

anaemia.  

headache, dizziness; 

cyanosis; red blood cell 

Heinz bodies 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

methaemoglobin. Medical 

observation is indicated. 

Azinphos-methyl 37 86-50-0 The substance may cause 

effects on the nervous system. 

This may result in convulsions 

and respiratory failure. 

Cholinesterase inhibition. 

Exposure could cause 

unconsciousness and death. 

The effects may be delayed. 

Medical observation is 

indicated.  

Cholinesterase inhibition. 

Cumulative effects are 

possible. See Acute 

Hazards/Symptoms.  

Miosis; ache eyes; blurred 

vision, lacrimation 

(discharge of tears), 

rhinorrhea (discharge of 

thin nasal mucus); 

headache; chest 

tightness, wheezing, 

laryngeal spasm; 

salivation; cyanosis; 

anorexia; nausea, 

vomiting, diarrhoea; 

sweating; twitching, 

paralysis, convulsions; low 

blood pressure, cardiac 

irregularity 

  

Ethyleneimine 38 151-56-4 The substance is corrosive to 

the eyes, skin and respiratory 

tract. Corrosive on ingestion. 

Inhalation of the vapour may 

cause lung oedema. See 

Notes. The substance may 

cause effects on the central 

nervous system, kidneys and 

Repeated or prolonged contact 

with skin may cause dermatitis. 

Repeated or prolonged contact 

may cause skin sensitization. 

This substance is possibly 

carcinogenic to humans. May 

irritation eyes, skin, nose, 

throat; nausea, vomiting; 

headache, dizziness; 

pulmonary oedema; liver, 

kidney damage; eye 

burns; skin sensitization; 

[in animals: lung & liver 

tumours] 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

liver. Exposure far above the 

OEL could cause death. The 

effects may be delayed.  

cause heritable genetic 

damage to human germ cells.  

[potential occupational 

carcinogen] 

Lindane 39 58-89-9 The substance may cause 

effects on the central nervous 

system. This may result in 

convulsions. Exposure could 

cause death. Medical 

observation is indicated. 

The substance may have 

effects on the nervous system, 

bone marrow and liver. This 

substance is carcinogenic to 

humans. Animal tests show 

that this substance possibly 

causes toxicity to human 

reproduction or development.  

irritation eyes, skin, nose, 

throat; headache; nausea; 

clonic convulsions; resp 

difficulty; cyanosis; 

aplastic anaemia; muscle 

spasm; In Animals: liver, 

kidney damage 

  

Trimellitic 

anhydride 

45 552-30-7 The substance is severely 

irritating to the eyes. The 

substance is irritating to the 

skin and respiratory tract. 

Inhalation of dust may cause 

asthma-like reactions.  

Repeated or prolonged 

inhalation may cause asthma. 

The substance may cause 

allergic reactions with flu-like 

symptoms and 'pulmonary 

disease-anaemia syndrome'.  

irritation eyes, skin, nose, 

respiratory system; 

pulmonary oedema, resp 

sensitization; rhinitis, 

asthma, cough, wheezing, 

dyspnea (breathing 

difficulty), malaise (vague 

feeling of discomfort), 

fever, muscle aches, 

sneezing 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

Bromoform 71 75-25-2 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the central 

nervous system.  

The substance may have 

effects on the liver and kidneys. 

irritation eyes, skin, 

respiratory system; central 

nervous system 

depression; liver, kidney 

damage 

  

Methyl bromide 72 74-83-9 The substance, as a liquid, is 

severely irritating to the skin. 

The substance, as a liquid, is 

irritating to the eyes and 

respiratory tract. Inhalation may 

cause lung oedema. See 

Notes. Rapid evaporation of the 

liquid may cause frostbite. The 

substance may cause effects 

on the central nervous system 

and kidneys. The effects may 

be delayed up to 48 hours. 

Exposure at high levels could 

cause death. Medical 

observation is indicated. 

The substance may have 

effects on the nervous system, 

kidneys and liver. This may 

result in impaired functions. 

Animal tests show that this 

substance possibly causes 

toxicity to human reproduction 

or development.  

irritation eyes, skin, 

respiratory system; 

muscle weak, 

incoordination, visual 

disturbance, dizziness; 

nausea, vomiting, 

headache; malaise (vague 

feeling of discomfort); 

hand tremor; convulsions; 

dyspnea (breathing 

difficulty); skin 

vesiculation; liquid: 

frostbite; [potential 

occupational carcinogen] 

[in animals: lung, kidney 

& forestomach tumours] 

n-Butyl alcohol 76 71-36-3 The substance is severely 

irritating to the eyes. The 

substance is irritating to the 

skin. The vapour is irritating to 

the eyes and respiratory tract. 

Exposure far above the OEL 

could cause lowering of 

The substance defats the skin, 

which may cause dryness or 

cracking.  

irritation eyes, nose, 

throat; headache, 

dizziness, drowsiness; 

corneal inflammation, 

blurred vision, lacrimation 

(discharge of tears), 

photophobia (abnormal 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

consciousness. If this liquid is 

swallowed, aspiration into the 

lungs may result in chemical 

pneumonitis.  

visual intolerance to light); 

dermatitis; possible 

auditory nerve damage, 

hearing loss; central 

nervous system 

depression 

Methyl ethyl 

ketone [MEK] 

78 78-93-3 The substance is irritating to 

the eyes and respiratory tract. 

The substance may cause 

effects on the central nervous 

system. Exposure could cause 

unconsciousness. If swallowed 

the substance easily enters the 

airways and could result in 

aspiration pneumonitis.  

The substance defats the skin, 

which may cause dryness or 

cracking. Animal tests show 

that this substance possibly 

causes toxicity to human 

reproduction or development.  

irritation eyes, skin, nose; 

headache; dizziness; 

vomiting; dermatitis 

  

*2- 

Butoxyethanol 

[EGBE] 

80 111-76-2 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the central 

nervous system, blood, kidneys 

and liver.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

irritation eyes, skin, nose, 

throat; hemolysis, 

hematuria (blood in the 

urine); central nervous 

system depression, 

headache; vomiting 

  

n-Butylamine 86 109-73-9 The substance and the vapour 

are corrosive to the eyes, skin 

and respiratory tract. Inhalation 

of the vapour may cause lung 

oedema. See Notes. The 

effects may be delayed. 

Repeated or prolonged contact 

with skin may cause 

dermatitis.  

irritation eyes, skin, nose, 

throat; headache; skin 

flush, burns 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

Medical observation is 

indicated. 

2-sec- 

Butylphenol 

91 89-72-5 The substance is corrosive to 

the eyes and skin. The vapour 

is irritating to the respiratory 

tract. Corrosive on ingestion.  

  irritation eyes, skin, 

respiratory system; skin 

burns 

  

Captafol 106 242 5-06-

1 

The substance is irritating to 

the eyes, skin and respiratory 

tract.  

Repeated or prolonged contact 

with skin may cause dermatitis. 

Repeated or prolonged contact 

may cause skin sensitization 

and allergic conjunctivitis. 

Repeated or prolonged 

inhalation may cause asthma. 

The substance may have 

effects on the liver and kidneys. 

This substance is probably 

carcinogenic to humans.  

irritation eyes, skin, 

respiratory system; 

dermatitis, skin 

sensitization; 

conjunctivitis; bronchitis, 

wheezing; diarrhoea, 

vomiting; liver, kidney 

injury; high blood 

pressure; In Animals: 

teratogenic effects; 

[potential occupational 

carcinogen] 

[in animals: tumours at 

many sites] 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

*Carbon 

disulphide 

112 75-15-0 The substance is irritating to 

the eyes, skin and respiratory 

tract. If this liquid is swallowed, 

aspiration into the lungs may 

result in chemical pneumonitis. 

The substance may cause 

effects on the central nervous 

system. Exposure could cause 

lowering of consciousness. 

Exposure between 200 and 

500 ppm could cause death.  

Repeated or prolonged contact 

with skin may cause dermatitis. 

The substance may have 

effects on the cardiovascular 

system and the nervous 

system. This may result in 

coronary heart disease, severe 

neurobehavioural effects, 

polyneuritis and psychoses. 

Animal tests show that this 

substance possibly causes 

toxic effects on human 

reproduction.  

dizziness, headache, poor 

sleep, lassitude 

(weakness, exhaustion), 

anxiety, anorexia, weight 

loss; psychosis; 

polyneuropathy; 

Parkinson-like syndrome; 

ocular changes; coronary 

heart disease; gastritis; 

kidney, liver injury; eye, 

skin burns; dermatitis; 

reproductive effects 

  

Carbon 

tetrachloride 

115 56-23-5 The substance is irritating to 

the eyes. The substance may 

cause effects on the liver, 

kidneys and central nervous 

system. This may result in 

unconsciousness. Medical 

observation is indicated.  

Repeated or prolonged contact 

with skin may cause dermatitis. 

This substance is possibly 

carcinogenic to humans 

irritation eyes, skin; central 

nervous system 

depression; nausea, 

vomiting; liver, kidney 

injury; drowsiness, 

dizziness, incoordination; 

[potential occupational 

carcinogen] 

[in animals: liver cancer] 

Chlordane 122 57-74-9     Blurred vision; confusion; 

ataxia, delirium; cough; 

abdominal pain, nausea, 

vomiting, diarrhoea; 

irritability, tremor, 

convulsions; anuria; In 

[in animals: liver cancer] 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

Animals: lung, liver, kidney 

damage; [potential 

occupational carcinogen] 

Chlorodiphenyl 

(42% chlorine) 

124 53469-21-

9 

    irritation eyes; chloracne; 

liver damage; reproductive 

effects; [potential 

occupational carcinogen] 

[in animals: tumors of the 

pituitary gland & liver, 

leukemia] 

Chlorodiphenyl 

(54% chlorine) 

125 11097-69-

1 

  Repeated or prolonged contact 

with skin may cause dermatitis. 

May cause chloracne. The 

substance may have effects on 

the liver. Animal tests show that 

this substance possibly causes 

toxic effects on human 

reproduction.  

irritation eyes, chloracne; 

liver damage; reproductive 

effects; [potential 

occupational carcinogen] 

[in animals: tumours of 

the pituitary gland & 

liver, leukaemia] 

beta-

Chloroprene 

133 126-99-8 The substance is severely 

irritating to the eyes. The 

substance is irritating to the 

skin and respiratory tract. 

Exposure at high levels could 

cause lung oedema. The 

substance may cause effects 

on several organs. This may 

result in impaired functions. 

Repeated or prolonged contact 

with skin may cause dermatitis 

and hair loss. The substance 

may have effects on multiple 

organs. This may result in 

impaired functions. This 

substance is possibly 

carcinogenic to humans.  

irritation eyes, skin, 

respiratory system; 

anxiety, irritability; 

dermatitis; alopecia; 

reproductive effects; 

[potential occupational 

carcinogen] 

[lung & skin cancer] 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

Exposure above the OEL could 

cause death 

*Epichlorohydrin 135 106-89-8 The substance is corrosive to 

the eyes, skin and respiratory 

tract. Corrosive on ingestion. 

Inhalation of the vapour may 

cause lung oedema. The 

effects may be delayed. 

Medical observation is 

indicated. See Notes. 

Inhalation of the vapour may 

cause asthma-like reactions. 

The substance may cause 

effects on the central nervous 

system, kidneys and liver. This 

may result in convulsions, 

kidney impairment and liver 

impairment. Exposure at high 

levels could cause death.  

Repeated or prolonged contact 

may cause skin sensitization. 

The substance may have 

effects on the kidneys, liver and 

lungs. This may result in 

impaired functions. May cause 

heritable genetic damage to 

human germ cells. This 

substance is probably 

carcinogenic to humans.  

irritation eyes, skin with a 

deep pain; nausea, 

vomiting; abdominal pain; 

resp distress, cough; 

cyanosis; reproductive 

effects; [potential 

occupational carcinogen] 

[in animals: nasal 

cancer] 



CoE 180607: Milestone 5 Report (Version 3) 15/06/2021 

233 

 

Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

Ethylene 

chlorohydrin 

137 107-07-3 The substance is severely 

irritating to the eyes and 

respiratory tract. The 

substance may cause effects 

on the central nervous system, 

cardiovascular system, kidneys 

and liver. This may result in 

cardiac disorders, low blood 

pressure, kidney impairment, 

liver impairment and respiratory 

failure. Exposure could cause 

death.  

  irritation mucous 

membrane; nausea, 

vomiting; dizziness, 

incoordination; numb; 

visual disturbance; 

headache; thirst; delirium; 

low blood pressure; 

collapse, shock, coma; 

liver, kidney damage 

  

Chloroform 139 67-66-3 The substance is irritating to 

the eyes. The substance may 

cause effects on the central 

nervous system, liver and 

kidneys. The effects may be 

delayed. Medical observation is 

indicated.  

The substance defats the skin, 

which may cause dryness or 

cracking. The substance may 

have effects on the liver and 

kidneys. This substance is 

possibly carcinogenic to 

humans.  

irritation eyes, skin; 

dizziness, mental 

dullness, nausea, 

confusion; headache, 

lassitude (weakness, 

exhaustion); anaesthesia; 

enlarged liver; [potential 

occupational carcinogen] 

[in animals: liver & 

kidney cancer] 

1-Chloro-4-

nitrobenzene 

141 100-00-5 The substance may cause 

effects on the blood. This may 

result in the formation of 

methaemoglobin. See Notes.  

Repeated or prolonged contact 

may cause skin sensitization.  

Anoxia; unpleasant taste; 

anemia; 

methemoglobinemia; In 

Animals: hematuria (blood 

in the urine); spleen, 

kidney, bone marrow 

changes; reproductive 

[in animals: vascular & 

liver tumors] 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

effects; [potential 

occupational carcinogen] 

Chlorpyrifos 147 2921-88- 

2 

The substance may cause 

effects on the nervous system 

by a cholinesterase inhibiting 

effect. Exposure far above the 

OEL could cause death. The 

effects may be delayed. 

Medical observation is 

indicated.  

Cholinesterase inhibition. 

Cumulative effects are 

possible. See Acute 

Hazards/Symptoms.  

wheezing, laryngeal 

spasms, salivation; bluish 

lips, skin; miosis, blurred 

vision; nausea, vomiting, 

abdominal cramps, 

diarrhoea 

  

Cumene 159 98-82-8 If swallowed the substance 

easily enters the airways and 

could result in aspiration 

pneumonitis. The substance 

may cause effects on the 

central nervous system. 

Exposure far above the OEL 

could cause unconsciousness.  

Repeated or prolonged contact 

with skin may cause dermatitis. 

The substance may have 

effects on the liver and upper 

respiratory tract. This 

substance is possibly 

carcinogenic to humans.  

irritation eyes, skin, 

mucous membrane; 

dermatitis; headache, 

narcosis, coma 

  

Cyclonite (RDX] 168 121-82-4 The substance may cause 

effects on the central nervous 

system. This may result in 

irritability, insomnia, 

The substance may have 

effects on the central nervous 

system. Repeated or prolonged 

contact with skin may cause 

dermatitis.  

irritation eyes, skin; 

headache, irritability, 

lassitude (weakness, 

exhaustion), tremor, 

nausea, dizziness, 

  



CoE 180607: Milestone 5 Report (Version 3) 15/06/2021 

235 

 

Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

convulsions and 

unconsciousness.  

vomiting, insomnia, 

convulsions 

Dichlorvos 172 62-73-7 The substance is irritating to 

the skin. The substance may 

cause effects on the nervous 

system by a cholinesterase 

inhibiting effect. Exposure 

above the OEL could cause 

death. The effects may be 

delayed. Medical observation is 

indicated.  

Repeated or prolonged contact 

with skin may cause dermatitis. 

Repeated or prolonged contact 

may cause skin sensitization. 

Cholinesterase inhibition. 

Cumulative effects are 

possible. See Acute 

Hazards/Symptoms. This 

substance is possibly 

carcinogenic to humans.  

irritation eyes, skin; 

miosis, ache eyes; 

rhinorrhea (discharge of 

thin nasal mucus); 

headache; chest 

tightness, wheezing, 

laryngeal spasm, 

salivation; cyanosis; 

anorexia, nausea, 

vomiting, diarrhoea; 

sweating; muscle 

fasciculation, paralysis, 

dizziness, ataxia; 

convulsions; low blood 

pressure, cardiac 

irregularity 

  

Diethylene-

triamine 

179 111-40-0 The substance is corrosive to 

the eyes, skin and respiratory 

tract. Corrosive on ingestion. 

Inhalation of the vapour may 

cause lung oedema. See 

Notes. The effects may be 

delayed. Medical observation is 

indicated.  

Repeated or prolonged contact 

with skin may cause dermatitis. 

Repeated or prolonged contact 

may cause skin sensitization. 

Repeated or prolonged 

inhalation may cause asthma.  

irritation eyes, skin, 

mucous membrane, upper 

respiratory system; 

dermatitis, skin 

sensitization; eye, skin 

necrosis; cough, dyspnea 

(breathing difficulty), 

pulmonary sensitization 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

Diazinon 184 333-41-5 The substance is mildly 

irritating to the eyes and skin. 

The substance may cause 

effects on the nervous system. 

This may result in convulsions 

and respiratory depression. 

Cholinesterase inhibition. The 

effects may be delayed. 

Medical observation is 

indicated.  

Cholinesterase inhibition. 

Cumulative effects are 

possible. See Acute 

Hazards/Symptoms.  

irritation eyes; miosis, 

blurred vision; dizziness, 

confusion, lassitude 

(weakness, exhaustion), 

convulsions; dyspnea 

(breathing difficulty); 

salivation, abdominal 

cramps, nausea, vomiting 

  

*Ethylene 

dibromide 

189 106-93-4 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the liver and 

kidneys. This may result in 

tissue lesions. Exposure at high 

concentrations could cause 

lowering of consciousness and 

death. The effects may be 

delayed.  

Repeated or prolonged contact 

with skin may cause dermatitis. 

The substance may have 

effects on the liver and kidneys, 

resulting in impaired functions. 

This substance is probably 

carcinogenic to humans. 

Animal tests show that this 

substance possibly causes 

toxicity to human reproduction 

or development.  

irritation eyes, skin, 

respiratory system; 

dermatitis with 

vesiculation; liver, heart, 

spleen, kidney damage; 

reproductive effects; 

[potential occupational 

carcinogen] 

[in animals: skin & lung 

tumours] 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

*Ethylene 

dichloride 

198 107-06-2 The vapour is irritating to the 

eyes, skin and respiratory tract. 

Inhalation may cause lung 

oedema. See Notes. The 

substance may cause effects 

on the kidneys and liver. This 

may result in impaired 

functions, liver damage and 

kidney damage. Exposure at 

high concentrations could 

cause lowering of 

consciousness and death. The 

effects may be delayed.  

Repeated or prolonged contact 

with skin may cause dermatitis. 

The substance may have 

effects on the liver and kidneys, 

resulting in impaired functions. 

This substance is possibly 

carcinogenic to humans.  

irritation eyes, corneal 

opacity; central nervous 

system depression; 

nausea, vomiting; 

dermatitis; liver, kidney, 

cardiovascular system 

damage; [potential 

occupational carcinogen] 

[in animals: 

forestomach, mammary 

gland & circulatory sys 

cancer] 

*4,4’- 

Methylenebis(2- 

chloroaniline) 

[MBOCA] 

203 101-14-4 The substance may cause 

effects on the blood.  

This substance is carcinogenic 

to humans.  

hematuria (blood in the 

urine), cyanosis, nausea, 

methemoglobinemia, 

kidney irritation; [potential 

occupational carcinogen] 

[in animals: liver, lung & 

bladder tumours] 

1,3- 

Dichloropropene 

cis & trans 

isomers 

204 542-75-6 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the central 

nervous system.  

Repeated or prolonged contact 

may cause skin sensitization. 

This substance is possibly 

carcinogenic to humans.  

irritation eyes, skin, 

respiratory system; eye, 

skin burns; lacrimation 

(discharge of tears); 

headache, dizziness; in 

animals; liver, kidney 

damage; [potential 

occupational carcinogen] 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

Dieldrin 209 60-57-1 The substance may cause 

effects on the central nervous 

system. This may result in 

convulsions. Medical 

observation is indicated.  

Cumulative effects are 

possible. See Acute 

Hazards/Symptoms.  

headache, dizziness; 

nausea, vomiting, malaise 

(vague feeling of 

discomfort), sweating; 

myoclonic limb jerks; 

clonic, tonic convulsions; 

coma; In Animals: liver, 

kidney damage [potential 

occupational carcinogen] 

[in animals: lung, liver, 

thyroid & adrenal gland 

tumours] 

2-

Dimethylaminoe

thanol 

212 100-37-8 The substance is corrosive to 

the eyes. The substance is 

severely irritating to the skin 

and respiratory tract. The 

substance may cause effects 

on the nervous system.  

  irritation eyes, skin, 

respiratory system; 

nausea, vomiting 

  

N,N- 

Dimethylacetami

de 

229 127-19-5   The substance may have 

effects on the liver. This may 

result in impaired functions. 

Animal tests show that this 

substance possibly causes 

toxicity to human reproduction 

or development.  

irritation skin; jaundice, 

liver damage; depression, 

drowsiness, 

hallucinations, delusions 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

N,  

N-

Dimethylaniline 

231 121-69-7 If this liquid is swallowed, 

aspiration into the lungs may 

result in chemical pneumonitis. 

The substance may cause 

effects on the blood. This may 

result in the formation of 

methaemoglobin. Exposure far 

above the OEL could cause 

lowering of consciousness. The 

effects may be delayed. 

Medical observation is 

indicated.  

Repeated or prolonged contact 

with skin may cause 

dermatitis.  

Anoxia symptoms: 

cyanosis, lassitude 

(weakness, exhaustion), 

dizziness, ataxia; 

methemoglobinemia 

  

Dimethylformam

ide 

235 68-12-2 The substance is irritating to 

the eyes and respiratory tract. 

The substance may cause 

effects on the liver. This may 

result in tissue lesions. The 

effects may be delayed. 

Medical observation is 

indicated. See Notes. If 

swallowed the substance easily 

enters the airways and could 

result in aspiration 

pneumonitis.  

The substance may have 

effects on the liver. This may 

result in impaired functions. 

Tumours have been detected in 

experimental animals but may 

not be relevant to humans. 

Animal tests show that this 

substance possibly causes 

toxic effects on human 

reproduction.  

irritation eyes, skin, 

respiratory system; 

nausea, vomiting, colic; 

liver damage, enlarged 

liver; high blood pressure; 

face flush; dermatitis; In 

Animals: kidney, heart 

damage 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

Dimethyl 

sulphate 

237 77-78-1 The substance is corrosive to 

the eyes, skin and respiratory 

tract. Corrosive on ingestion. 

Inhalation may cause lung 

oedema. See Notes. The 

substance may cause effects 

on the liver and kidneys. This 

may result in impaired 

functions. Exposure far above 

the OEL could cause death. 

The effects may be delayed. 

Medical observation is 

indicated.  

Repeated or prolonged 

inhalation of the vapour may 

cause effects on the lungs. This 

substance is probably 

carcinogenic to humans. 

Repeated or prolonged contact 

may cause skin sensitization.  

irritation eyes, nose; 

headache; dizziness; 

conjunctivitis; photophobia 

(abnormal visual 

intolerance to light); 

periorbital (situated 

around the eye) oedema; 

dysphonia, aphonia, 

dysphagia, productive 

cough; chest pain; 

dyspnea (breathing 

difficulty), cyanosis; 

vomiting, diarrhoea; 

dysuria; analgesia; fever; 

proteinuria, hematuria 

(blood in the urine); eye, 

skin burns; delirium; 

[potential occupational 

carcinogen] 

[in animals: nasal & lung 

cancer] 

Dinitrobenzene, 

all isomers 

238 25154-54-

5 

 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Dinitro-o-cresol 239 534-52-1 The substance is corrosive to 

the eyes. The substance is 

irritating to the skin. The 

substance may cause effects 

on the metabolic rate. 

  Sense of well being; 

headache, fever, lassitude 

(weakness, exhaustion), 

profuse sweating, excess 

thirst, tachycardia, 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

Exposure at high levels could 

cause death.  

hyperpnea, cough, short 

breath, coma 

Dinitrotoluene 240 25321-14-

6 

The substance may cause 

effects on the blood. This may 

result in the formation of 

methaemoglobin. The effects 

may be delayed. Medical 

observation is indicated.  

The substance may have 

effects on the blood. This may 

result in the formation of 

methaemoglobin. This 

substance is possibly 

carcinogenic to humans. 

Animal tests show that this 

substance possibly causes 

toxicity to human reproduction 

or development.  

Anoxia, cyanosis; anemia, 

jaundice; reproductive 

effects; [potential 

occupational carcinogen] 

[in animals: liver, skin & 

kidney tumors] 

1,4-Dioxane, 

tech grade 

242 123-91-1 The substance is irritating to 

the eyes and respiratory tract. If 

swallowed the substance may 

cause vomiting and could result 

in aspiration pneumonitis. 

Exposure at high levels could 

cause lowering of 

consciousness.  

The substance defats the skin, 

which may cause dryness or 

cracking. The substance may 

have effects on the central 

nervous system, kidneys and 

liver. This substance is possibly 

carcinogenic to humans.  

irritation eyes, skin, nose, 

throat; drowsiness, 

headache; nausea, 

vomiting; liver damage; 

kidney failure; [potential 

occupational carcinogen] 

[in animals: lung, liver & 

nasal cavity tumours] 

Dioxathion 243 78-34-2 The substance may cause 

effects on the nervous system. 

This may result in convulsions 

and respiratory failure. 

Cholinesterase inhibition. 

Cholinesterase inhibition. 

Cumulative effects are 

possible. See Acute 

Hazards/Symptoms.  

irritation eyes, skin; 

headache, dizziness, 

lassitude (weakness, 

exhaustion); rhinorrhea 

(discharge of thin nasal 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

Exposure at high levels could 

cause death. Medical 

observation is indicated.  

mucus), chest tightness; 

miosis; nausea, vomiting, 

abdominal cramps, 

diarrhoea, salivation; 

muscle fasciculation; 

confusion, drowsiness 

Endosulfan 261 115-29-7 The substance may cause 

effects on the central nervous 

system and blood. This may 

result in irritability, convulsions 

and renal failure. Exposure at 

high levels could cause death. 

The effects may be delayed. 

Medical observation is 

indicated.  

  irritation skin; nausea, 

confusion, agitation, 

flushing, dry mouth, 

tremor, convulsions, 

headache; In Animals: 

kidney, liver injury; 

decreased testis weight 

  

Endrin 262 72-20-8 The substance may cause 

effects on the central nervous 

system. This may result in 

convulsions and death. The 

effects may be delayed. 

Medical observation is 

indicated.  

  epileptiform convulsions; 

stupor, headache, 

dizziness; abdominal 

discomfort, nausea, 

vomiting; insomnia; 

aggressiveness, 

confusion; drowsiness, 

lassitude (weakness, 

exhaustion); anorexia; In 

Animals: liver damage 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

*2- 

Ethoxyethanol 

[EGEE] 

270 110-80-5 The substance is mildly 

irritating to the eyes and 

respiratory tract. The 

substance may cause effects 

on the central nervous system, 

blood, bone marrow, kidneys 

and liver. Exposure at high 

levels could cause 

unconsciousness. Medical 

observation is indicated.  

The substance defats the skin, 

which may cause dryness or 

cracking. The substance may 

have effects on the blood and 

bone marrow. This may result 

in anaemia and lesions of blood 

cells. May cause toxicity to 

human reproduction or 

development.  

In Animals: irritation eyes, 

respiratory system; blood 

changes; liver, kidney, 

lung damage; 

reproductive, teratogenic 

effects 

  

*2-Ethoxyethyl 

acetate 

[EGEEA] 

271 111-15-9 The vapour is mildly irritating to 

the eyes. The substance may 

cause effects on the blood at 

high levels. This may result in 

lesions of blood cells and 

kidney impairment. The 

substance may cause effects 

on the central nervous system. 

Exposure far above the OEL 

could cause unconsciousness 

The substance defats the skin, 

which may cause dryness or 

cracking. The substance may 

have effects on the blood. This 

may result in lesions of blood 

cells, anaemia and kidney 

impairment. May cause toxicity 

to human reproduction or 

development.  

irritation eyes, nose; 

vomiting; kidney damage; 

paralysis; In Animals: 

reproductive, teratogenic 

effects 

  

Ethylene glycol 

dinitrate [EGDN] 

282 628-96-6 The substance may cause 

effects on the cardiovascular 

system. This may result in a 

sudden lowering of blood 

pressure. The substance may 

cause effects on the blood. This 

may result in the formation of 

Repeated exposure leads to 

marked tolerance and short 

absence from exposure may 

lead to sudden death. 

Repeated exposure leads to 

marked tolerance and short 

throbbing headache; 

dizziness; nausea, 

vomiting, abdominal pain; 

hypotension, flush, 

palpitations, angina; 

methemoglobinemia; 

delirium, central nervous 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

methaemoglobin. Medical 

observation is indicated. The 

effects may be delayed.  

absence from exposure may 

lead to sudden death.  

system depression; 

irritation skin; In Animals: 

anaemia; liver, kidney 

damage 

*2- 

Methoxyethanol 

[EGME] 

285 109-86-4 The substance is mildly 

irritating to the eyes and 

respiratory tract. The 

substance may cause effects 

on the central nervous system, 

blood, bone marrow, kidneys 

and liver. Exposure at high 

levels could cause 

unconsciousness. Medical 

observation is indicated. 

The substance defats the skin, 

which may cause dryness or 

cracking. The substance may 

have effects on the blood and 

bone marrow. This may result 

in anaemia and lesions of blood 

cells. May cause toxicity to 

human reproduction or 

development.  

irritation eyes, nose, 

throat; headache, 

drowsiness, lassitude 

(weakness, exhaustion); 

ataxia, tremor; anaemic 

pallor; In Animals: 

reproductive, teratogenic 

effects 

  

*2- Methoxyethyl 

acetate 

[EGMEA] 

286 110-49-6 The vapour is mildly irritating to 

the eyes. The substance may 

cause effects on the bone 

marrow and central nervous 

system. The substance may 

cause effects on the blood at 

high levels. This may result in 

lesions of blood cells and 

kidney impairment. Exposure 

far above the OEL could cause 

unconsciousness.  

The substance defats the skin, 

which may cause dryness or 

cracking. The substance may 

have effects on the bone 

marrow and blood. This may 

result in lesions of blood cells 

and kidney impairment. May 

cause toxicity to human 

reproduction or development.  

irritation eyes, nose, 

throat; kidney, brain 

damage; In Animals: 

narcosis; reproductive, 

teratogenic effects 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

4- 

Ethylmorpholine 

291 100-74-3 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the eyes. This 

may result in a distortion of 

vision.  

  irritation eyes, nose, 

throat; visual disturbance: 

corneal oedema, blue-

grey vision, coloured 

haloes 

  

Furfural 303 98-01-1 The substance is mildly 

irritating to the skin. The 

substance is irritating to the 

eyes and respiratory tract. If 

swallowed the substance may 

cause vomiting and could result 

in aspiration pneumonitis. 

The substance defats the skin, 

which may cause dryness or 

cracking. The substance may 

have effects on the liver. 

Tumours have been detected in 

experimental animals but may 

not be relevant to humans.  

irritation eyes, skin, upper 

respiratory system; 

headache; dermatitis 

  

Furfuryl alcohol 304 98-00-0 The substance is irritating to 

the eyes and respiratory tract. If 

swallowed the substance may 

cause vomiting and could result 

in aspiration pneumonitis.  

The substance defats the skin, 

which may cause dryness or 

cracking. Repeated or 

prolonged contact with skin 

may cause dermatitis. The 

substance may have effects on 

the lungs and kidneys.  

irritation eyes, mucous 

membrane; dizziness; 

nausea, diarrhoea; 

diuresis; resp, body 

temperature depression; 

vomiting; dermatitis 

  

Nitroglycerine 

[NG] 

309 55-63-0 The substance is irritating to 

the eyes. The substance may 

cause effects on the 

cardiovascular system. This 

may result in the lowering of 

Repeated or prolonged contact 

with skin may cause dermatitis. 

Repeated exposure leads to 

marked tolerance and short 

absence from exposure may 

lead to sudden death.  

throbbing headache; 

dizziness; nausea, 

vomiting, abdominal pain; 

hypotension; flush; 

palpitations; 

methemoglobinemia; 

delirium, central nervous 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

blood pressure. Medical 

observation is indicated.  

system depression; 

angina; skin irritation 

*Grain dust (oat, 

wheat, barley) 

312 —     irritation eyes, skin, upper 

respiratory system; cough, 

dyspnea (breathing 

difficulty), wheezing, 

asthma, bronchitis, 

chronic obstructive 

pulmonary disease; 

conjunctivitis, dermatitis, 

rhinitis, grain fever 

  

Heptachlor 318 76-44-8 The substance may cause 

effects on the central nervous 

system.  

The substance may have 

effects on the liver. This 

substance is possibly 

carcinogenic to humans.  

In Animals: tremor, 

convulsions; liver damage; 

[potential occupational 

carcinogen] 

[in animals: liver cancer] 

Methyl n-amyl 

ketone 

320 110-43-0 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the central 

nervous system. Exposure far 

above the OEL could cause 

lowering of consciousness.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

irritation eyes, skin, 

mucous membrane; 

headache; narcosis, 

coma; dermatitis 

  

Methyl-n-butyl 

ketone 

326 591-78-6 The substance is irritating to 

the eyes and respiratory tract. 

The substance may cause 

effects on the nervous system. 

Repeated or prolonged contact 

with skin may cause dermatitis. 

The substance may have 

effects on the nervous system.  

irritation eyes, nose; 

peripheral neuropathy: 

lassitude (weakness, 

exhaustion), paresthesia; 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

Exposure far above the OEL 

could cause unconsciousness.  

dermatitis; headache, 

drowsiness 

Methyl isobutyl 

ketone [MIBK] 

327 108-10-1 The substance and the vapour 

are irritating to the eyes, skin 

and respiratory tract. If this 

liquid is swallowed, aspiration 

into the lungs may result in 

chemical pneumonitis. The 

substance may cause effects 

on the central nervous system 

at high concentrations. This 

may result in narcosis 

Repeated or prolonged contact 

with skin may cause 

dermatitis.  

irritation eyes, skin, 

mucous membrane; 

headache, narcosis, 

coma; dermatitis; In 

Animals: liver, kidney 

damage 

  

Hydrazine 329 302-01-2 The substance is corrosive to 

the eyes, skin and respiratory 

tract. Inhalation may cause 

lung oedema, but only after 

initial corrosive effects on eyes 

and/or airways have become 

manifest. Corrosive on 

ingestion. The substance may 

cause effects on the liver and 

central nervous system. 

Exposure could cause death.  

Repeated or prolonged contact 

may cause skin sensitization. 

The substance may have 

effects on the liver, kidneys and 

central nervous system. This 

substance is possibly 

carcinogenic to humans.  

irritation eyes, skin, nose, 

throat; temporary 

blindness; dizziness, 

nausea; dermatitis; eye, 

skin burns; In Animals: 

bronchitis, pulmonary 

oedema; liver, kidney 

damage; convulsions; 

[potential occupational 

carcinogen] 

[in animals: tumours of 

the lungs, liver, blood 

vessels & intestine] 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

Hydrogen—

cyanide and 

cyanide salts [as 

CN] *Hydrogen 

cyanide 

334 74-90-8 The substance is irritating to 

the eyes and respiratory tract. 

The substance may be irritating 

to the skin. The substance may 

cause effects on cellular 

respiration. This may result in 

convulsions and 

unconsciousness. Exposure 

could cause death. Medical 

observation is indicated. See 

Notes.  

The substance may have 

effects on the thyroid.  

asphyxia; lassitude 

(weakness, exhaustion), 

headache, confusion; 

nausea, vomiting; 

increased rate and depth 

of respiration or 

respiration slow and 

gasping; thyroid, blood 

changes 

  

Hydrogen—

cyanide and 

cyanide salts [as 

CN] Calcium 

cyanide  

335 592-01-8 

(156-62-

7) 

The substance is severely 

irritating to the eyes and 

respiratory tract.  

  irritation eyes, skin, 

respiratory system; 

headache, dizziness, 

rapid breath, low blood 

pressure, nausea, 

vomiting; skin burns, 

sensitization; cough; 

Antabuse-like effects 

  

Hydrogen—

cyanide and 

cyanide salts [as 

CN] Potassium 

cyanide 

336 151-50-8 The substance is severely 

irritating to the eyes, skin and 

respiratory tract. The 

substance may cause effects 

on cellular respiration. This 

may result in convulsions and 

unconsciousness. Exposure 

could cause death. Medical 

The substance may have 

effects on the thyroid.  

irritation eyes, skin, upper 

respiratory system; 

asphyxia; lassitude 

(weakness, exhaustion), 

headache, confusion; 

nausea, vomiting; 

increased resp rate, slow 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

observation is indicated. See 

Notes.  

gasping respiration; 

thyroid, blood changes 

Hydrogen—

cyanide and 

cyanide salts [as 

CN] Sodium 

cyanide 

337 143-33-9 The substance is severely 

irritating to the eyes, skin and 

respiratory tract. The 

substance may cause effects 

on cellular respiration. This 

may result in convulsions and 

unconsciousness. Exposure 

could cause death. Medical 

observation is indicated. See 

Notes.  

The substance may have 

effects on the thyroid.  

irritation eyes, skin; 

asphyxia; lassitude 

(weakness, exhaustion), 

headache, confusion; 

nausea, vomiting; 

increased resp rate; slow 

gasping respiration; 

thyroid, blood changes 

  

2- 

Hydroxypropyl 

acrylate 

342 999-61-1 The substance is corrosive to 

the eyes, skin and respiratory 

tract. Corrosive on ingestion. 

Inhalation may cause lung 

oedema, but only after initial 

corrosive effects on eyes 

and/or airways have become 

manifest. If swallowed the 

substance may cause vomiting 

and could result in aspiration 

pneumonitis. See Notes.  

Repeated or prolonged contact 

with skin may cause dermatitis. 

Repeated or prolonged contact 

may cause skin sensitization. 

See Notes.  

irritation eyes, skin, 

respiratory system; eye, 

skin burns; cough, 

dyspnea (breathing 

difficulty) 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

Methyl iodide 347 74-88-4 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the central 

nervous system. The effects 

may be delayed. Medical 

observation is indicated. 

Tumours have been detected in 

experimental animals but may 

not be relevant to humans.  

irritation eyes, skin, 

respiratory system; 

nausea, vomiting; 

dizziness, ataxia; slurred 

speech, drowsiness; 

dermatitis; [potential 

occupational carcinogen] 

[in animals: lung, kidney 

& forestomach tumours] 

Methyl isoamyl 

ketone 

353 110-12-3 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the kidneys. 

This may result in kidney 

impairment. Exposure above 

the OEL could cause lowering 

of consciousness.  

Repeated or prolonged contact 

with skin may cause 

dermatitis.  

irritation eyes, skin, 

mucous membrane; 

headache, narcosis, 

coma; dermatitis; In 

Animals: liver, kidney 

damage 

  

*Isocyanates, all 

[as—NCO] 

356 —  No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

*Lead tetraethyl 

[as Pb] 

367 78-00-2 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the central 

nervous system. This may 

result in unconsciousness. 

Exposure at high levels could 

cause death. Medical 

observation is indicated.  

The substance may have 

effects on the central nervous 

system. May cause toxicity to 

human reproduction or 

development.  

insomnia, lassitude 

(weakness, exhaustion), 

anxiety; tremor, 

hyperreflexia, spasticity; 

bradycardia, hypotension, 

hypothermia, pallor, 

nausea, anorexia, weight 

loss; confusion, 

hallucinations, psychosis, 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

mania, convulsions, coma; 

eye irritation 

Lead tetramethyl 

[as Pb] 

368 75-74-1 The substance may cause 

effects on the central nervous 

system. This may result in brain 

disorders. The effects may be 

delayed. Exposure could cause 

death. Medical observation is 

indicated.  

  insomnia, bad dreams, 

restlessness, anxious; 

hypotension; nausea, 

anorexia; delirium, mania, 

convulsions; coma 

  

Malathion 376 121-75-5 The substance may cause 

effects on the central nervous 

system. This may result in 

convulsions and respiratory 

depression. The effects may be 

delayed. Medical observation is 

indicated.  

Repeated or prolonged contact 

may cause skin sensitization. 

Cholinesterase inhibition. 

Cumulative effects are 

possible. See Acute 

Hazards/Symptoms.  

irritation eyes, skin; 

miosis, aching eyes, 

blurred vision, lacrimation 

(discharge of tears); 

salivation; anorexia, 

nausea, vomiting, 

abdominal cramps, 

diarrhoea, dizziness, 

confusion, ataxia; 

rhinorrhea (discharge of 

thin nasal mucus), 

headache; chest 

tightness, wheezing, 

laryngeal spasm 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

Mercury alkyls 

[as Hg] 

385 — The substance is mildly 

irritating to the eyes, skin and 

respiratory tract. The 

substance may cause effects 

on the nervous system. This 

may result in impaired 

functions. Exposure could 

cause death. The effects may 

be delayed. Medical 

observation is indicated.  

The substance may have 

effects on the nervous system. 

This may result in impaired 

functions. This substance is 

possibly carcinogenic to 

humans. Causes toxicity to 

human reproduction or 

development.  

paresthesia; ataxia, 

dysarthria; vision, hearing 

disturbance; spasticity, 

jerking limbs; dizziness; 

salivation; lacrimation 

(discharge of tears); 

nausea, vomiting, 

diarrhoea, constipation; 

skin burns; emotional 

disturbance; kidney injury; 

possible teratogenic 

effects 

  

Methacrylonitrile 389 126-98-7 The vapour is irritating to the 

eyes and respiratory tract. The 

substance may cause effects 

on cellular respiration. This 

may result in convulsions and 

unconsciousness. Exposure 

could cause death.  

  irritation eyes, skin; 

lacrimation (discharge of 

tears); In Animals: 

convulsions, loss of motor 

control in hind limbs 

  

Methanol 392 67-56-1 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the central 

nervous system. This may 

result in loss of consciousness. 

Exposure could cause 

blindness and death. The 

Repeated or prolonged contact 

with skin may cause dermatitis. 

The substance may have 

effects on the central nervous 

system. This may result in 

persistent or recurring 

headaches and impaired vision 

irritation eyes, skin, upper 

respiratory system; 

headache, drowsiness, 

dizziness, nausea, 

vomiting; visual 

disturbance, optic nerve 

damage (blindness); 

dermatitis 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

effects may be delayed. 

Medical observation is 

indicated.  

Propylene glycol 

monomethyl 

ether 

394 107-98-2 The substance and the vapour 

in high concentrations are 

irritating to the eyes, skin and 

respiratory tract. Exposure to 

very high concentrations could 

cause depression of the central 

nervous system.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

irritation eyes, skin, nose, 

throat; headache, nausea, 

dizziness, drowsiness, 

incoordination; vomiting, 

diarrhoea 

  

N-Methylaniline 398 100-61-8 The substance may cause 

effects on the blood. This may 

result in the formation of 

methaemoglobin. The effects 

may be delayed. Medical 

observation is indicated.  

  lassitude (weakness, 

exhaustion), dizziness, 

headache; dyspnea 

(breathing difficulty), 

cyanosis; 

methemoglobinemia; 

pulmonary oedema; liver, 

kidney damage 

  

2- 

Methylcyclohexa

none 

405 583-60-8     In Animals: irritation eyes, 

mucous membrane; 

narcosis; dermatitis 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

Methylcyclopent

adienyl 

manganese 

tricarbonyl [as 

Mn] 

406 12108-13-

3 

The substance is irritating to 

the eyes and skin. The 

substance may cause effects 

on the central nervous system, 

kidneys, liver and lungs. This 

may result in tissue lesions. 

Exposure at high levels could 

cause death. Medical 

observation is indicated.  

  irritation eyes; dizziness, 

nausea, headache; In 

Animals: tremor, severe 

clonic spasms, lassitude 

(weakness, exhaustion), 

slow respiration; liver, 

kidney injury 

  

Methyl isobutyl 

carbinol 

410 108-11-2 The substance is irritating to 

the eyes, skin and respiratory 

tract. Exposure could cause 

lowering of consciousness.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

    

Methyl parathion 412 298-00-0 The substance may cause 

effects on the nervous system. 

This may result in convulsions 

and respiratory depression. 

Cholinesterase inhibition. 

Exposure far above the OEL 

could cause death. Medical 

observation is indicated.  

Cholinesterase inhibition. 

Cumulative effects are 

possible. See Acute 

Hazards/Symptoms.  

irritation eyes, skin; 

nausea, vomiting, 

abdominal cramps, 

diarrhoea, salivation; 

headache, dizziness, 

lassitude (weakness, 

exhaustion); rhinorrhea 

(discharge of thin nasal 

mucus), chest tightness; 

blurred vision, miosis; 

cardiac irregularity; 

muscle fasciculation; 

dyspnea (breathing 

difficulty) 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

Mevinphos 419 7786-34-7 Cholinesterase inhibition. The 

substance may cause effects 

on the nervous system. This 

may result in convulsions and 

respiratory failure. Exposure far 

above the OEL could cause 

death. The effects may be 

delayed. Medical observation is 

indicated.  

  irritation eyes, skin, 

respiratory system; 

miosis; rhinorrhea 

(discharge of thin nasal 

mucus); headache; chest 

tightness, wheezing, 

laryngeal spasm, 

salivation, cyanosis; 

anorexia, nausea, 

vomiting, abdominal 

cramps, diarrhoea; 

paralysis; ataxia, 

convulsions; low blood 

pressure, cardiac 

irregularity 

  

Monochloroaceti

c acid 

425 79-11-8  No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Morpholine 426 110-91-8 The substance is corrosive to 

the eyes, skin and respiratory 

tract. Corrosive on ingestion. 

Inhalation of the vapour may 

cause lung oedema.  

The substance may have 

effects on the liver and 

kidneys.  

irritation eyes, skin, nose, 

respiratory system; visual 

disturbance; cough; In 

Animals: liver, kidney 

damage 

  

Nicotine 434 54-11-5 The substance is irritating to 

the eyes and skin. The 

substance may cause effects 

on the cardiovascular system 

and central nervous system. 

Animal tests show that this 

substance possibly causes 

toxic effects on human 

reproduction.  

nausea, salivation, 

abdominal pain, vomiting, 

diarrhoea; headache, 

dizziness, hearing, visual 

disturbance; confusion, 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

This may result in convulsions 

and respiratory failure. 

Exposure far above the OEL 

could cause death. The effects 

may be delayed. Medical 

observation is indicated.  

lassitude (weakness, 

exhaustion), 

incoordination; cardiac 

arrhythmias; convulsions, 

dyspnea (breathing 

difficulty); In Animals: 

teratogenic effects 

4-Nitroaniline 438 100-01-6 The substance is mildly 

irritating to the eyes. The 

substance may cause effects 

on the blood. This may result in 

the formation of 

methaemoglobin. The effects 

may be delayed. Medical 

observation is indicated.  

The substance may have 

effects on the blood. This may 

result in the formation of 

methaemoglobin 

irritation nose, throat; 

cyanosis, ataxia; 

tachycardia, tachypnea; 

dyspnea (breathing 

difficulty); irritability; 

vomiting, diarrhoea; 

convulsions; resp arrest; 

anaemia; 

methemoglobinemia; 

jaundice 

  

Nitrobenzene 439 98-95-3 The substance may cause 

effects on the blood. This may 

result in the formation of 

methaemoglobin. Exposure 

could cause lowering of 

consciousness. The effects 

may be delayed. Medical 

observation is indicated.  

The substance may have 

effects on the blood, spleen and 

liver. This substance is possibly 

carcinogenic to humans. 

Animal tests show that this 

substance possibly causes 

toxicity to human reproduction 

or development.  

irritation eyes, skin; 

anoxia; dermatitis; 

anaemia; 

methemoglobinemia; In 

Animals: liver, kidney 

damage; testicular effects 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

Nitrotoluene, all 

isomers 

446 88-72-2 The substance is irritating to 

the eyes. The substance may 

cause effects on the blood. This 

may result in the formation of 

methaemoglobin. The effects 

may be delayed. Medical 

observation is indicated.  

The substance may have 

effects on the liver, blood and 

testes. This substance is 

probably carcinogenic to 

humans. May cause heritable 

genetic damage to human 

germ cells. Animal tests show 

that this substance possibly 

causes toxic effects on human 

reproduction.  

Anoxia, cyanosis; 

headache, lassitude 

(weakness, exhaustion), 

dizziness; ataxia; dyspnea 

(breathing difficulty); 

tachycardia; nausea, 

vomiting 

  

Octachloronapht

alene 

448 2234-13-1 The substance may cause 

effects on the liver. This may 

result in tissue lesions.  

The substance may have 

effects on the liver.  

Acne-form dermatitis; liver 

damage, jaundice 

  

Parathion 457 56-38-2 The substance may cause 

effects on the nervous system. 

This may result in convulsions, 

respiratory failure and muscle 

weakness. Cholinesterase 

inhibition. Exposure could 

cause death. The effects may 

be delayed. Medical 

observation is indicated.  

Cholinesterase inhibition. 

Cumulative effects are 

possible. See Acute 

Hazards/Symptoms.  

irritation eyes, skin, 

respiratory system; 

miosis; rhinorrhea 

(discharge of thin nasal 

mucus); headache; chest 

tightness, wheezing, 

laryngeal spasm, 

salivation, cyanosis; 

anorexia, nausea, 

vomiting, abdominal 

cramps, diarrhoea; 

sweating; muscle 

fasciculation, lassitude 

(weakness, exhaustion), 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

paralysis; dizziness, 

confusion, ataxia; 

convulsions, coma; low 

blood pressure; cardiac 

irregularity 

Pentachlorophe

nol 

460 87-86-5 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the 

cardiovascular system. This 

may result in cardiac disorders 

and heart failure.  

The substance may have 

effects on the central nervous 

system, kidneys, liver, lungs, 

immune system and thyroid. 

This substance is possibly 

carcinogenic to humans. 

Animal tests show that this 

substance possibly causes 

toxicity to human reproduction 

or development.  

irritation eyes, nose, 

throat; sneezing, cough; 

lassitude (weakness, 

exhaustion), anorexia, 

weight loss; sweating; 

headache, dizziness; 

nausea, vomiting; 

dyspnea (breathing 

difficulty), chest pain; high 

fever; dermatitis 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

Phenol 466 108-95-2 The substance and the vapour 

are corrosive to the eyes, skin 

and respiratory tract. Corrosive 

on ingestion. Inhalation of the 

vapour may cause lung 

oedema, but only after initial 

corrosive effects on eyes 

and/or airways have become 

manifest. See Notes. The 

substance may cause effects 

on the central nervous system, 

heart and kidneys. This may 

result in convulsions, coma, 

cardiac disorders, respiratory 

failure and collapse. The 

effects may be delayed. 

Medical observation is 

indicated. Exposure could 

cause death.  

The substance may have 

effects on the liver, kidneys and 

nervous system.  

irritation eyes, nose, 

throat; anorexia, weight 

loss; lassitude (weakness, 

exhaustion), muscle ache, 

pain; dark urine; cyanosis; 

liver, kidney damage; skin 

burns; dermatitis; 

ochronosis; tremor, 

convulsions, twitching 

  

Phenylhydrazine 470 100-63-0 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the blood. This 

may result in haemolysis. The 

effects may be delayed. 

Medical observation is 

indicated.  

Repeated or prolonged contact 

may cause skin sensitization. 

The substance may have 

effects on the blood. This may 

result in anaemia. This 

substance is possibly 

carcinogenic to humans.  

Skin sensitization, 

hemolytic anaemia, 

dyspnea (breathing 

difficulty), cyanosis; 

jaundice; kidney damage; 

vascular thrombosis; 

[potential occupational 

carcinogen] 

[in animals: tumours of 

the lungs, liver, blood 

vessels & intestine] 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

Phorate 471 298-02-2 The substance may cause 

effects on the central nervous 

system. This may result in 

cholinesterase inhibition. 

Exposure could cause death. 

Medical observation is 

indicated. The effects may be 

delayed 

Cholinesterase inhibition. 

Cumulative effects are 

possible. See Acute 

Hazards/Symptoms.  

irritation eyes, skin, 

respiratory system; 

miosis; rhinorrhea 

(discharge of thin nasal 

mucus); headache; chest 

tightness, wheezing, 

laryngeal spasm, 

salivation, cyanosis; 

anorexia, nausea, 

vomiting, abdominal 

cramps, diarrhoea; 

sweating; muscle 

fasciculation, lassitude 

(weakness, exhaustion), 

paralysis; dizziness, 

confusion, ataxia; 

convulsions, coma; low 

blood pressure; cardiac 

irregularity 

  

Phthalic 

anhydride 

479 85-44-9 The substance is severely 

irritating to the eyes, skin and 

respiratory tract.  

Repeated or prolonged contact 

may cause skin sensitization. 

Repeated or prolonged 

inhalation may cause asthma 

irritation eyes, skin, upper 

respiratory system; 

conjunctivitis; nasal ulcer 

bleeding; bronchitis, 

bronchial asthma; 

dermatitis; In Animals: 

liver, kidney damage 

  

Piperidine 483 110-89-4  No information in NIOSH pocket guide and ILO International Chemical Safety Cards 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

Platinum salts, 

soluble [as Pt] 

488 —     irritation eyes, nose; 

cough, dyspnea 

(breathing difficulty), 

wheezing, cyanosis; 

dermatitis, sensitization 

skin; lymphocytosis 

  

n-Propanol 494 71-23-8 The substance is irritating to 

the eyes. The substance may 

cause effects on the central 

nervous system. Exposure at 

high levels could cause 

unconsciousness.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

irritation eyes, nose, 

throat; dry cracking skin; 

drowsiness, headache; 

ataxia, gastrointestinal 

pain; abdominal cramps, 

nausea, vomiting, 

diarrhoea; In Animals: 

narcosis 

  

Propargyl 

alcohol 

496 107-19-7 The substance is irritating to 

the eyes, skin and respiratory 

tract. The vapour is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the liver and 

kidneys. This may result in 

impaired functions. Exposure 

above the OEL could cause 

death. Medical observation is 

indicated. 

  irritation skin, mucous 

membrane; central 

nervous system 

depression; In Animals: 

liver, kidney damage 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

Propylene glycol 

dinitrate [PGDN] 

501 6423-43-4 The substance is mildly 

irritating to the eyes. The 

substance may cause effects 

on the blood. This may result in 

the formation of 

methaemoglobin. Medical 

observation is indicated 

  irritation eyes; 

conjunctivitis; 

methemoglobinemia; 

headache, impaired 

balance, visual 

disturbance; In Animals: 

liver, kidney damage 

  

Rosin core 

solder pyrolysis 

products [as 

formaldehyde) 

512 —     irritation eyes, nose, 

throat, upper respiratory 

system [potential 

occupational carcinogen 

(in the presence of 

Formaldehyde, 

Acetaldehyde, or 

Malonaldehyde)] 

[nasal cancer; thyroid 

gland tumours in animals 

(in presence of 

Formaldehyde, 

Acetaldehyde, or 

Malonaldehyde)] 

Sodium 

fluoroacetate 

533 62-74-8 The substance may cause 

effects on the cardiovascular 

system and central nervous 

system. This may result in 

cardiac disorders and 

respiratory failure. Exposure 

could cause death.  

  vomiting; anxiety, auditory 

hallucinations; facial 

paresthesia; twitching face 

muscle; pulsus altenans, 

ectopic heartbeat, 

tachycardia, cardiac 

arrhythmias; pulmonary 

oedema; nystagmus; 

convulsions; liver, kidney 

damage 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

Sulfotep 542 3689-24-5 The substance is irritating to 

the eyes and skin. The 

substance may cause effects 

on the nervous system. This 

may result in convulsions and 

respiratory failure. 

Cholinesterase inhibition. 

Exposure far above the OEL 

could cause death. The effects 

may be delayed. Medical 

observation is indicated.  

Cholinesterase inhibition. 

Cumulative effects are 

possible. See Acute 

Hazards/Symptoms.  

irritation eyes, skin; eye 

pain, blurred vision, 

lacrimation (discharge of 

tears); rhinorrhea 

(discharge of thin nasal 

mucus); headache; 

cyanosis; anorexia, 

nausea, vomiting, 

diarrhoea; localized 

sweating, lassitude 

(weakness, exhaustion), 

twitching, paralysis, 

Cheyne-Stokes 

respiration, convulsions, 

low blood pressure, 

cardiac irregularity 

  

TEPP 549 107-49-3 The substance is irritating to 

the eyes and skin. The 

substance may cause effects 

on the nervous system by a 

cholinesterase inhibiting effect. 

See Acute Hazards/Symptoms. 

This may result in convulsions, 

respiratory failure, heart failure 

and death. Medical observation 

is indicated.  

Cholinesterase inhibition. 

Cumulative effects are 

possible. See Acute 

Hazards/Symptoms.  

Eye pain, blurred vision, 

lacrimation (discharge of 

tears); rhinorrhea 

(discharge of thin nasal 

mucus); headache, chest 

tightness, cyanosis; 

anorexia, nausea, 

vomiting, diarrhoea; 

lassitude (weakness, 

exhaustion), twitching, 

paralysis, Cheyne-Stokes 

respiration, convulsions; 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

low blood pressure, 

cardiac irregularity; 

sweating 

2,4,6-

Trinitrotoluene 

550 118-96-7 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the blood. This 

may result in haemolysis and 

the formation of 

methaemoglobin. Exposure 

could cause death. The effects 

may be delayed. See Notes. 

Medical observation is 

indicated.  

Repeated or prolonged contact 

with skin may cause dermatitis. 

The substance may have 

effects on the liver, blood and 

eyes. This may result in 

jaundice, anaemia and 

cataract.  

irritation skin, mucous 

membrane; liver damage, 

jaundice; cyanosis; 

sneezing; cough, sore 

throat; peripheral 

neuropathy, muscle pain; 

kidney damage; cataract; 

sensitization dermatitis; 

leukocytosis (increased 

blood leukocytes); 

anaemia; cardiac 

irregularity 

  

1,1,2,2-

Tetrabromoetha

ne 

556 79-27-6 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the central 

nervous system and liver. This 

may result in impaired 

functions.  

The substance may have 

effects on the liver.  

irritation eyes, nose; 

anorexia, nausea; 

headache; abdominal 

pain; jaundice; 

leukocytosis (increased 

blood leukocytes); central 

nervous system 

depression 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

Tetrahydrofuran 561 109-99-9 The substance and the vapour 

are irritating to the eyes, skin 

and respiratory tract. The 

substance may cause effects 

on the central nervous system 

at high levels. This may result 

in narcosis. 

Repeated or prolonged contact 

with skin may cause 

dermatitis.  

irritation eyes, upper 

respiratory system; 

nausea, dizziness, 

headache, central nervous 

system depression 

  

Tetramethyl 

succinonitrile 

562 3333-52-6 The substance may cause 

effects on the central nervous 

system. Exposure at high 

concentrations could cause 

death.  

  headache, nausea; 

convulsions, coma; liver, 

kidney, gastrointestinal 

effects 

  

Thallium, 

soluble 

compounds [as 

TI] 

564 —     nausea, diarrhoea, 

abdominal pain, vomiting; 

ptosis, strabismus; peri 

neuritis, tremor; 

retrosternal (occurring 

behind the sternum) 

tightness, chest pain, 

pulmonary oedema; 

convulsions, chorea, 

psychosis; liver, kidney 

damage; alopecia; 

paresthesia legs 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

Tin compounds, 

organic except 

cyhexatin [as 

Sn] 

568 —     irritation eyes, skin, 

respiratory system; 

headache, dizziness; 

psycho-neurologic 

disturbance; sore throat, 

cough; abdominal pain, 

vomiting; urine retention; 

paresis, focal 

anaesthesia; skin burns, 

pruritus; In Animals: 

hemolysis; hepatic 

necrosis; kidney damage 

  

Toluene 571 108-88-3 The substance is irritating to 

the eyes and respiratory tract. 

The substance may cause 

effects on the central nervous 

system. If this liquid is 

swallowed, aspiration into the 

lungs may result in chemical 

pneumonitis. Exposure at high 

levels could cause cardiac 

dysrhythmia and 

unconsciousness.  

The substance defats the skin, 

which may cause dryness or 

cracking. The substance may 

have effects on the central 

nervous system. Exposure to 

the substance may increase 

noise-induced hearing loss. 

Animal tests show that this 

substance possibly causes 

toxicity to human reproduction 

or development.  

irritation eyes, nose; 

lassitude (weakness, 

exhaustion), confusion, 

euphoria, dizziness, 

headache; dilated pupils, 

lacrimation (discharge of 

tears); anxiety, muscle 

fatigue, insomnia; 

paresthesia; dermatitis; 

liver, kidney damage 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

1,1,2-

Trichloroethane 

576 79-00-5 The substance is irritating to 

the eyes and respiratory tract. 

The substance is mildly 

irritating to the skin. The 

substance may cause effects 

on the central nervous system. 

This may result in the lowering 

of consciousness. The 

substance may cause effects 

on the kidneys and liver. This 

may result in impaired 

functions. If swallowed the 

substance may cause vomiting 

and could result in aspiration 

pneumonitis.  

The substance defats the skin, 

which may cause dryness or 

cracking. Repeated or 

prolonged contact with skin 

may cause dryness and 

cracking.  

irritation eyes, nose; 

central nervous system 

depression; liver, kidney 

damage; dermatitis; 

[potential occupational 

carcinogen] 

[in animals: liver cancer] 

*Trichloroethyle

ne 

577 79-01-6 The substance is irritating to 

the eyes, skin and respiratory 

tract. If swallowed the 

substance may cause vomiting 

and could result in aspiration 

pneumonitis. The substance 

may cause effects on the 

central nervous system, liver 

and kidneys. This may result in 

impaired functions. Exposure at 

high concentrations could 

cause unconsciousness.  

Repeated or prolonged contact 

with skin may cause dermatitis. 

The substance may have 

effects on the central nervous 

system. This may result in 

fatigue, irritability and mental 

and memory disturbances. The 

substance may have effects on 

the liver, kidneys and immune 

system. This substance is 

carcinogenic to humans. 

Causes toxicity to human 

reproduction or development. 

irritation eyes, skin; 

headache, visual 

disturbance, lassitude 

(weakness, exhaustion), 

dizziness, tremor, 

drowsiness, nausea, 

vomiting; dermatitis; 

cardiac arrhythmias, 

paresthesia; liver injury; 

[potential occupational 

carcinogen] 

[in animals: liver & 

kidney cancer] 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

1,2,3-

Trichloropropan

e 

578 96-18-4 The substance is irritating to 

the eyes and upper respiratory 

tract. The substance is mildly 

irritating to the skin. The 

substance may cause effects 

on the liver and kidneys at high 

concentrations. This may result 

in tissue lesions. Exposure at 

high levels could cause 

lowering of consciousness.  

This substance is probably 

carcinogenic to humans. 

Animal tests show that this 

substance possibly causes 

toxic effects on human 

reproduction.  

irritation eyes, nose, 

throat; central nervous 

system depression; In 

Animals: liver, kidney 

injury; [potential 

occupational carcinogen] 

[in animals: 

forestomach, liver & 

mammary gland cancer] 

Wood dust: 

Hardwood 

600 —     irritation eyes; epistaxis 

(nosebleed); dermatitis; 

resp hypersensitivity; 

granulomatous 

pneumonitis; asthma, 

cough, wheezing, 

sinusitis; prolonged colds; 

[potential occupational 

carcinogen] 

[nasal cancer] 

Xylene, o-, m-, 

p- or mixed 

isomers 

602 1330-20-7 The substance is irritating to 

the eyes and skin. The 

substance may cause effects 

on the central nervous system. 

If this liquid is swallowed, 

aspiration into the lungs may 

result in chemical pneumonitis. 

The substance defats the skin, 

which may cause dryness or 

cracking. The substance may 

have effects on the central 

nervous system. Exposure to 

the substance may increase 

noise-induced hearing loss. 

Animal tests show that this 

irritation eyes, skin, nose, 

throat; dizziness, 

excitement, drowsiness, 

incoordination, staggering 

gait; corneal vacuolization; 

anorexia, nausea, 

vomiting, abdominal pain; 

dermatitis 
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Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

substance possibly causes 

toxicity to human reproduction 

or development. 
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Table 90: Schedule 22.9 hazardous chemical substances without Sen and Skin notations. 

Substance 
Pollutant 

Code 

CAS 

Numbers 

ILO ICSC Short term 

exposure 

ILO ICSC Long term 

exposure 

NIOSH Short term 

Symptoms 

NIOSH Long term 

Symptoms 

Acetaldehyde 1 75-07-0 The substance is mildly 

irritating to the eyes, skin and 

respiratory tract. The 

substance may cause effects 

on the central nervous system.  

Repeated or prolonged contact 

with skin may cause dermatitis. 

The substance may have 

effects on the respiratory tract. 

This may result in tissue 

lesions. This substance is 

possibly carcinogenic to 

humans.  

irritation eyes, nose, throat; 

eye, skin burns; dermatitis; 

conjunctivitis; cough; central 

nervous system depression; 

delayed pulmonary 

oedema; In Animals: kidney, 

reproductive, teratogenic 

effects; [potential 

occupational carcinogen] 

[in animals: nasal 

cancer] 

Acetic acid 2 64-19-7 The substance is corrosive to 

the eyes, skin and respiratory 

tract. Corrosive on ingestion. 

Inhalation may cause lung 

oedema, but only after initial 

corrosive effects on eyes 

and/or airways have become 

manifest.  

Repeated or prolonged contact 

with skin may cause dermatitis. 

Lungs may be affected by 

repeated or prolongated 

exposure to an aerosol of this 

substance. Risk of tooth 

erosion upon repeated or 

prolongated exposure to an 

aerosol of this substance.  

irritation eyes, skin, nose, 

throat; eye, skin burns; skin 

sensitization; dental 

erosion; black skin, 

hyperkeratosis; 

conjunctivitis, lacrimation 

(discharge of tears); 

pharyngeal oedema, 

chronic bronchitis 
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Acetic anhydride 3 108-24-7 Lachrymation. The substance 

is corrosive to the eyes, skin 

and respiratory tract. Corrosive 

on ingestion. Inhalation may 

cause asthma-like reactions.  

Inhalation may cause asthma-

like reactions (RADS).  

conjunctivitis, lacrimation 

(discharge of tears), corneal 

oedema, opacity, 

photophobia (abnormal 

visual intolerance to light); 

nasal, pharyngeal irritation; 

cough, dyspnea (breathing 

difficulty), bronchitis; skin 

burns, vesiculation, 

sensitization dermatitis 

  

Acetone 4 67-64-1 The substance is irritating to 

the eyes and respiratory tract. 

Exposure at high levels could 

cause lowering of 

consciousness. 

The substance defats the skin, 

which may cause dryness or 

cracking. Repeated or 

prolonged contact with skin 

may cause dryness and 

cracking.  

irritation eyes, nose, throat; 

headache, dizziness, 

central nervous system 

depression; dermatitis 

  

Acetonitrile 5 75-05-8 The substance is irritating to 

the eyes. The substance may 

cause effects on cellular 

respiration (inhibition). This 

may result in convulsions and 

respiratory failure. Exposure far 

above the OEL could cause 

death. The effects may be 

delayed. Medical observation is 

indicated.  

The substance may have 

effects on the blood. This may 

result in anaemia. The 

substance may have effects on 

the kidneys, liver and thyroid. 

This may result in impaired 

functions.  

irritation nose, throat; 

asphyxia; nausea, vomiting; 

chest pain; lassitude 

(weakness, exhaustion); 

stupor, convulsions; In 

Animals: liver, kidney 

damage 
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Acetylsalicylic 

acid [Asprin] 

6 50-78-2 The substance is irritating to 

the eyes, skin and respiratory 

tract. Ingestion of large 

amounts could cause effects on 

the blood and central nervous 

system.  

Animal tests show that this 

substance possibly causes 

toxic effects on human 

reproduction. 

irritation eyes, skin, upper 

respiratory system; 

increased blood clotting 

time; nausea, vomiting; 

liver, kidney injury 

  

Acrolein 7 107-02-8 Lachrymation. The substance 

is severely irritating to the eyes, 

skin and respiratory tract. 

Inhalation of high 

concentrations may cause lung 

oedema. See Notes. The 

effects may be delayed. 

Medical observation is 

indicated.  

  irritation eyes, skin, mucous 

membrane; decreased 

pulmonary function; delayed 

pulmonary oedema; chronic 

resp disease 

  

Acrylaldehyde 7 107-02-8 Lachrymation. The substance 

is severely irritating to the eyes, 

skin and respiratory tract. 

Inhalation of high 

concentrations may cause lung 

oedema. See Notes. The 

effects may be delayed. 

Medical observation is 

indicated.  

  irritation eyes, skin, mucous 

membrane; decreased 

pulmonary function; delayed 

pulmonary oedema; chronic 

resp disease 

  

Acrylic acid 9 79-10-7 The substance is corrosive to 

the eyes and skin. Corrosive on 

ingestion. The vapour is 

severely irritating to the eyes 

and respiratory tract.  

Repeated or prolonged contact 

with skin may cause dermatitis. 

The substance may have 

effects on the upper respiratory 

tract and lungs. This may result 

in reduced lung function and 

irritation eyes, skin, 

respiratory system; eye, 

skin burns; skin 

sensitization; In Animals: 

lung, liver, kidney injury 
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hyperreactivity of the airways. 

See Notes.  

3-

Chloropropylene 

13 107-05-1 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the central 

nervous system. Inhalation of 

high concentrations of the 

vapour may cause lung 

oedema. See Notes. The 

effects may be delayed. 

The substance may have 

effects on the peripheral 

nervous system, 

cardiovascular system, kidneys 

and liver. This may result in 

kidney impairment and liver 

impairment.  

irritation eyes, skin, nose, 

mucous membrane; 

pulmonary oedema; In 

Animals: liver, kidney injury 

  

Allyl chloride 13 107-05-1 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the central 

nervous system. Inhalation of 

high concentrations of the 

vapour may cause lung 

oedema. See Notes. The 

effects may be delayed. 

The substance may have 

effects on the peripheral 

nervous system, 

cardiovascular system, kidneys 

and liver. This may result in 

kidney impairment and liver 

impairment.  

irritation eyes, skin, nose, 

mucous membrane; 

pulmonary oedema; In 

Animals: liver, kidney injury 

  

Allyl glycidyl ether 

(AGE) 

14 106-92-3 Corrosive. The substance is 

corrosive to the eyes, skin and 

respiratory tract. Inhalation of 

the vapour may cause lung 

oedema. See Notes. Exposure 

could cause central nervous 

system depression. Exposure 

could cause lowering of 

consciousness. Medical 

observation is indicated.  

Repeated or prolonged contact 

with skin may cause dermatitis. 

Repeated or prolonged contact 

may cause skin sensitization. 

May cause genetic damage in 

humans. Animal tests show 

that this substance possibly 

causes toxicity to human 

reproduction or development. 

This substance is possibly 

carcinogenic to humans.  

irritation eyes, skin, nose, 

respiratory system; 

dermatitis; pulmonary 

oedema; narcosis; possible 

hematopoietic, reproductive 

effects 
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Allyl-2,3- 

epoxypropyl ether 

14 106-92-3 Corrosive. The substance is 

corrosive to the eyes, skin and 

respiratory tract. Inhalation of 

the vapour may cause lung 

oedema. See Notes. Exposure 

could cause central nervous 

system depression. Exposure 

could cause lowering of 

consciousness. Medical 

observation is indicated.  

Repeated or prolonged contact 

with skin may cause dermatitis. 

Repeated or prolonged contact 

may cause skin sensitization. 

May cause genetic damage in 

humans. Animal tests show 

that this substance possibly 

causes toxicity to human 

reproduction or development. 

This substance is possibly 

carcinogenic to humans.  

irritation eyes, skin, nose, 

respiratory system; 

dermatitis; pulmonary 

oedema; narcosis; possible 

hematopoietic, reproductive 

effects 

  

Aluminium alkyl 

compounds 

15 —   Repeated or prolonged 

inhalation of dust particles may 

cause effects on the lungs. The 

substance may have effects on 

the nervous system. This may 

result in impaired functions.  

irritation skin, respiratory 

system; skin burns 

  

Aluminium metal 

inhalable 

particulate 

16 7429-90-5   Repeated or prolonged 

inhalation of dust particles may 

cause effects on the lungs. The 

substance may have effects on 

the nervous system. This may 

result in impaired functions.  

irritation eyes, skin, 

respiratory system 

  

Aluminium metal 

respirable 

particulate 

17 7429-91   Repeated or prolonged 

inhalation of dust particles may 

cause effects on the lungs. The 

substance may have effects on 

the nervous system. This may 

result in impaired functions.  

irritation eyes, skin, 

respiratory system 

  

Aluminium oxides 

inhalable 

particulate 

18 1344-28-1 Inhalation of high 

concentrations of dust may 

The substance may have 

effects on the central nervous 

system. 

irritation eyes, skin, 

respiratory system 
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respirable 

particulate 

irritate the eyes and respiratory 

tract.  

Aluminium oxides 

inhalable 

particulate 

respirable 

particulate 

19 1344-28-2 Inhalation of high 

concentrations of dust may 

irritate the eyes and respiratory 

tract.  

The substance may have 

effects on the central nervous 

system. 

irritation eyes, skin, 

respiratory system 

  

Aluminium salts, 

soluble 

20 —   Repeated or prolonged 

inhalation of dust particles may 

cause effects on the lungs. The 

substance may have effects on 

the nervous system. This may 

result in impaired functions.  

irritation skin, respiratory 

system; skin burns 

  

Aminodimethylbe

nzene 

21 1300-73-8 Exposure at high levels could 

cause lowering of 

consciousness. Exposure at 

high levels could cause the 

formation of methaemoglobin. 

The effects may be delayed. 

Medical observation is 

indicated.  

The substance may have 

effects on the blood. This may 

result in anaemia. The 

substance may have effects on 

the kidneys and liver. This 

substance is possibly 

carcinogenic to humans.  

Anoxia, cyanosis, 

methemoglobinemia; lung, 

liver, kidney damage 

  

2-Aminoethanol 22 141-43-5 The substance is corrosive to 

the respiratory tract, skin and 

eyes. Corrosive on ingestion. 

The vapour is irritating to the 

eyes, skin and respiratory tract. 

The substance may cause 

effects on the central nervous 

system. Exposure could cause 

lowering of consciousness.  

Repeated or prolonged contact 

may cause skin sensitization.  

irritation eyes, skin, 

respiratory system; 

drowsiness 
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Ethanolamine 22 141-43-5 The substance is corrosive to 

the respiratory tract, skin and 

eyes. Corrosive on ingestion. 

The vapour is irritating to the 

eyes, skin and respiratory tract. 

The substance may cause 

effects on the central nervous 

system. Exposure could cause 

lowering of consciousness.  

Repeated or prolonged contact 

may cause skin sensitization.  

irritation eyes, skin, 

respiratory system; 

drowsiness 

  

2-Aminopyridine 23 504-29-0 The substance is irritating to 

the eyes and skin. The 

substance may cause effects 

on the central nervous system. 

This may result in convulsions 

and respiratory depression. 

Exposure could cause an 

increase in blood pressure. 

Exposure far above the OEL 

could cause death.  

  irritation eyes, nose, throat; 

headache, dizziness; 

excitement; nausea; high 

blood pressure; resp 

distress; lassitude 

(weakness, exhaustion); 

convulsions; stupor 

  

Ammonia 24 7664-41-7 Rapid evaporation of the liquid 

may cause frostbite. The 

substance is corrosive to the 

eyes, skin and respiratory tract. 

Exposure could cause 

asphyxiation due to swelling in 

the throat. Inhalation may 

cause lung oedema, but only 

after initial corrosive effects on 

eyes and/or airways have 

become manifest.  

Repeated or chronic inhalation 

of the vapour may cause 

chronic inflammation of the 

upper respiratory tract. Lungs 

may be affected by repeated or 

prolongated exposure. This 

may result in chronic 

obstructive pulmonary 

disorders (COPD).  

irritation eyes, nose, throat; 

dyspnea (breathing 

difficulty), wheezing, chest 

pain; pulmonary oedema; 

pink frothy sputum; skin 

burns, vesiculation; liquid: 

frostbite 
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Ammonium 

chloride, fume 

25 12125-02-

9 

The substance is irritating to 

the eyes, skin and respiratory 

tract.  

  irritation eyes, skin, 

respiratory system; cough, 

dyspnea (breathing 

difficulty), pulmonary 

sensitization 

  

Ammonium 

sulphamate 

26 7773-06-0 The substance is irritating to 

the eyes. 

  irritation eyes, nose, throat; 

cough, dyspnea (breathing 

difficulty) 

  

n-Amyl acetate 27 628-63-7 The substance is irritating to 

the eyes, skin and respiratory 

tract. Exposure at high levels 

could cause lowering of 

consciousness. 

The substance defats the skin, 

which may cause dryness or 

cracking.  

irritation eyes, nose; 

dermatitis; possible central 

nervous system depression, 

narcosis 

  

Pentyl acetate 27 628-63-7 The substance is irritating to 

the eyes, skin and respiratory 

tract. Exposure at high levels 

could cause lowering of 

consciousness. 

The substance defats the skin, 

which may cause dryness or 

cracking.  

irritation eyes, nose; 

dermatitis; possible central 

nervous system depression, 

narcosis 

  

1-Methylbutyl 

acetate 

28 626-38-0 The substance is irritating to 

the eyes, skin and respiratory 

tract. Exposure at high levels 

could cause lowering of 

consciousness.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

irritation eyes, skin, nose; 

narcosis; dermatitis; 

possible kidney, liver injury; 

possible central nervous 

system depression 

  

sec-Amyl acetate 28 626-38-0 The substance is irritating to 

the eyes, skin and respiratory 

tract. Exposure at high levels 

could cause lowering of 

consciousness.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

irritation eyes, skin, nose; 

narcosis; dermatitis; 

possible kidney, liver injury; 

possible central nervous 

system depression 
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Antimony & 

compounds [as 

Sb] except 

antimony 

trisulphide and 

antimony trioxide 

31 7440-36-0 May cause mechanical irritation 

to the eyes.  

Repeated or prolonged contact 

with skin may cause dermatitis 

especially when the skin is 

exposed to fumes. The 

substance may have effects on 

the lungs. This may result in 

pneumoconiosis.  

irritation eyes, skin, nose, 

throat, mouth; cough; 

dizziness; headache; 

nausea, vomiting, 

diarrhoea; stomach cramps; 

insomnia; anorexia; unable 

to smell properly 

  

*Arsenic & 

compounds, 

except arsine [as 

As] 

32 7440-38-2 The substance may cause 

effects on the gastrointestinal 

tract. This may result in severe 

gastroenteritis, loss of fluids 

and electrolytes, cardiac 

disorders, shock and 

convulsions. Exposure far 

above the OEL could cause 

death. The effects may be 

delayed. Medical observation is 

indicated.  

The substance may have 

effects on the skin, mucous 

membranes, peripheral 

nervous system, liver and bone 

marrow. This may result in 

pigmentation disorders, 

hyperkeratosis, perforation of 

the nasal septum, neuropathy, 

anaemia and liver impairment. 

This substance is carcinogenic 

to humans. Animal tests show 

that this substance possibly 

causes toxicity to human 

reproduction or development.  

Ulceration of nasal septum, 

dermatitis, gastrointestinal 

disturbances, peripheral 

neuropathy, resp irritation, 

hyperpigmentation of the 

skin, [potential occupational 

carcinogen] 

[lung & lymphatic 

cancer] 

Arsine 33 7784-42-1 Rapid evaporation of the liquid 

may cause frostbite. The 

substance may cause effects 

on the blood. This may destroy 

blood cells. The effects may be 

delayed. Medical observation is 

indicated. See Notes. Exposure 

could cause death.  

This substance is carcinogenic 

to humans. 

headache, malaise (vague 

feeling of discomfort), 

lassitude (weakness, 

exhaustion), dizziness; 

dyspnea (breathing 

difficulty); abdominal, back 

pain; nausea, vomiting; 

bronze skin; hematuria 

(blood in the urine); 

jaundice; peripheral 

neuropathy; liquid: frostbite; 

[lung & lymphatic 

cancer] 
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[potential occupational 

carcinogen] 

*Asbestos, all 

forms 

34 1332-21-4   Chrysotile: 

Repeated or prolonged 

inhalation may cause 

asbestosis (fibrosis of the 

lungs), pleural plaques, 

thickening and effusions. This 

substance is carcinogenic to 

humans. This substance 

causes cancer of the lung, 

mesothelioma, cancer of the 

larynx, and cancer of the ovary 

in humans. There is limited 

evidence that this substance 

causes colorectal cancer or 

cancer of the pharynx or 

stomach.  

Crocidolite: 

Repeated or prolonged 

inhalation may cause 

asbestosis (fibrosis of the 

lungs), pleural plaques, 

thickening and effusions. This 

substance is carcinogenic to 

humans. This substance 

causes cancer of the lung, 

mesothelioma, cancer of the 

larynx, and cancer of the ovary 

in humans. There is limited 

evidence that this substance 

causes colorectal cancer or 

Asbestosis (chronic 

exposure): dyspnea 

(breathing difficulty), 

interstitial fibrosis, restricted 

pulmonary function, finger 

clubbing; irritation eyes; 

[potential occupational 

carcinogen] 

[lung cancer] 
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cancer of the pharynx or 

stomach.  

Asphalt, 

petroleum fumes 

35 8052-42-4 The substance is irritating to 

the eyes and respiratory tract. 

The heated substance may 

cause burns.  

Fumes of this substance are 

possibly carcinogenic to 

humans. 

irritation eyes, respiratory 

system; [potential 

occupational carcinogen] 

[in animals: skin 

tumours] 

Atrazine 36 1912-24-9 The substance is severely 

irritating to the eyes.  

The substance may have 

effects on the liver. This may 

result in tissue lesions.  

irritation eyes, skin; 

dermatitis, sensitization 

skin; dyspnea (breathing 

difficulty), lassitude 

(weakness, exhaustion), 

incoordination, salivation; 

hypothermia; liver injury 

  

Guthion 37 86-50-0 The substance may cause 

effects on the nervous system. 

This may result in convulsions 

and respiratory failure. 

Cholinesterase inhibition. 

Exposure could cause 

unconsciousness and death. 

The effects may be delayed. 

Medical observation is 

indicated.  

Cholinesterase inhibition. 

Cumulative effects are 

possible. See Acute 

Hazards/Symptoms. 

Miosis; ache eyes; blurred 

vision, lacrimation 

(discharge of tears), 

rhinorrhea (discharge of thin 

nasal mucus); headache; 

chest tightness, wheezing, 

laryngeal spasm; salivation; 

cyanosis; anorexia; nausea, 

vomiting, diarrhoea; 

sweating; twitching, 

paralysis, convulsions; low 

blood pressure, cardiac 

irregularity 
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Aziridine 38 151-56-4 The substance is corrosive to 

the eyes, skin and respiratory 

tract. Corrosive on ingestion. 

Inhalation of the vapour may 

cause lung oedema. See 

Notes. The substance may 

cause effects on the central 

nervous system, kidneys and 

liver. Exposure far above the 

OEL could cause death. The 

effects may be delayed.  

Repeated or prolonged contact 

with skin may cause dermatitis. 

Repeated or prolonged contact 

may cause skin sensitization. 

This substance is possibly 

carcinogenic to humans. May 

cause heritable genetic 

damage to human germ cells.  

irritation eyes, skin, nose, 

throat; nausea, vomiting; 

headache, dizziness; 

pulmonary oedema; liver, 

kidney damage; eye burns; 

skin sensitization; [potential 

occupational carcinogen] 

[in animals: lung & liver 

tumours] 

gamma- 

Hexachlorocycloh

exane 

39 58-89-9 The substance may cause 

effects on the central nervous 

system. This may result in 

convulsions. Exposure could 

cause death. Medical 

observation is indicated.  

The substance may have 

effects on the nervous system, 

bone marrow and liver. This 

substance is carcinogenic to 

humans. Animal tests show 

that this substance possibly 

causes toxicity to human 

reproduction or development.  

irritation eyes, skin, nose, 

throat; headache; nausea; 

clonic convulsions; resp 

difficulty; cyanosis; aplastic 

anaemia; muscle spasm; In 

Animals: liver, kidney 

damage 

  

gamma-BHC 39 58-89-9 The substance may cause 

effects on the central nervous 

system. This may result in 

convulsions. Exposure could 

cause death. Medical 

observation is indicated.  

The substance may have 

effects on the nervous system, 

bone marrow and liver. This 

substance is carcinogenic to 

humans. Animal tests show 

that this substance possibly 

causes toxicity to human 

reproduction or development.  

irritation eyes, skin, nose, 

throat; headache; nausea; 

clonic convulsions; resp 

difficulty; cyanosis; aplastic 

anaemia; muscle spasm; In 

Animals: liver, kidney 

damage 
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gamma-HCH 39 58-89-9 The substance may cause 

effects on the central nervous 

system. This may result in 

convulsions. Exposure could 

cause death. Medical 

observation is indicated.  

The substance may have 

effects on the nervous system, 

bone marrow and liver. This 

substance is carcinogenic to 

humans. Animal tests show 

that this substance possibly 

causes toxicity to human 

reproduction or development.  

irritation eyes, skin, nose, 

throat; headache; nausea; 

clonic convulsions; resp 

difficulty; cyanosis; aplastic 

anaemia; muscle spasm; In 

Animals: liver, kidney 

damage 

  

Barium 

compounds, 

soluble [as Ba] 

40 7440-39-3 The substance is irritating to 

the eyes, skin and respiratory 

tract.  

      

Benzyl butyl 

phthalate 

40 85-68-7   Animal tests show that this 

substance possibly causes 

toxicity to human reproduction 

or development.  

The substance irritates the 

eyes, the skin and the 

respiratory tract. 

The substance may 

have effects on the 

liver and kidneys, 

resulting in impaired 

functions. 

Barium sulphate, 

respirable 

particulate 

41 7727-43-7   Repeated or prolonged 

inhalation of dust particles may 

cause effects on the lungs. This 

may result in baritosis (a form 

of benign pneumoconiosis).  

irritation eyes, nose, upper 

respiratory system; benign 

pneumoconiosis (baritosis) 

  

Benomyl 42 17804-35-

2 

The substance is irritating to 

the skin, eyes and respiratory 

tract.  

Repeated or prolonged contact 

may cause skin sensitization. 

Animal tests show that this 

substance possibly causes 

toxic effects on human 

reproduction. May cause 

genetic damage in humans. 

irritation eyes, skin, upper 

respiratory system; skin 

sensitization; possible 

reproductive, teratogenic 

effects 
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*Benzene 43 71-43-2 The substance is irritating to 

the eyes, skin and respiratory 

tract. If this liquid is swallowed, 

aspiration into the lungs may 

result in chemical pneumonitis. 

The substance may cause 

effects on the central nervous 

system. This may result in the 

lowering of consciousness. 

Exposure far above the OEL 

could cause unconsciousness 

and death. If swallowed the 

substance easily enters the 

airways and could result in 

aspiration pneumonitis.  

The substance defats the skin, 

which may cause dryness or 

cracking. The substance may 

have effects on the central 

nervous system and immune 

system. The substance may 

have effects on the bone 

marrow. This may result in 

anaemia. This substance is 

carcinogenic to humans. May 

cause heritable genetic 

damage to human germ cells.  

irritation eyes, skin, nose, 

respiratory system; 

dizziness; headache, 

nausea, staggered gait; 

anorexia, lassitude 

(weakness, exhaustion); 

dermatitis; bone marrow 

depression; [potential 

occupational carcinogen] 

[leukaemia] 

Benzenethiol 44 108-98-5 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the nervous 

system.  

Repeated or prolonged contact 

with skin may cause dermatitis.  

irritation eyes, skin, 

respiratory system; 

dermatitis; cyanosis; cough, 

wheezing, dyspnea 

(breathing difficulty), 

pulmonary oedema, 

pneumonitis; headache, 

dizziness, central nervous 

system depression; nausea, 

vomiting; kidney, liver, 

spleen damage 
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Benzene-1,2,4,- 

tricarboxylic acid 

1,2 anhydride 

45 552-30-7 The substance is severely 

irritating to the eyes. The 

substance is irritating to the 

skin and respiratory tract. 

Inhalation of dust may cause 

asthma-like reactions.  

Repeated or prolonged 

inhalation may cause asthma. 

The substance may cause 

allergic reactions with flu-like 

symptoms and 'pulmonary 

disease-anaemia syndrome'.  

irritation eyes, skin, nose, 

respiratory system; 

pulmonary oedema, resp 

sensitization; rhinitis, 

asthma, cough, wheezing, 

dyspnea (breathing 

difficulty), malaise (vague 

feeling of discomfort), fever, 

muscle aches, sneezing 

  

p-Benzoquinone 46 106-51-4 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the eyes. 

Exposure far above the OEL 

could cause respiratory failure 

and death.  

Repeated or prolonged contact 

with skin may cause dermatitis. 

The substance may have 

effects on the skin and eyes. 

This may result in 

discolouration, inflammation 

and injury of the corneal 

epithelium.  

Eye irritation, conjunctivitis; 

keratitis (inflammation of the 

cornea); skin irritation 

  

Quinone 46 106-51-4 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the eyes. 

Exposure far above the OEL 

could cause respiratory failure 

and death.  

Repeated or prolonged contact 

with skin may cause dermatitis. 

The substance may have 

effects on the skin and eyes. 

This may result in 

discolouration, inflammation 

and injury of the corneal 

epithelium.  

Eye irritation, conjunctivitis; 

keratitis (inflammation of the 

cornea); skin irritation 

  

Benzoyl peroxide 47 94-36-0 The substance is irritating to 

the eyes, skin and respiratory 

tract.  

Repeated or prolonged contact 

may cause skin sensitization.  

irritation eyes, skin, mucous 

membrane; sensitization 

dermatitis 

  

Dibenzoyl 

peroxide 

47 94-36-0 The substance is irritating to 

the eyes, skin and respiratory 

tract.  

Repeated or prolonged contact 

may cause skin sensitization.  

irritation eyes, skin, mucous 

membrane; sensitization 

dermatitis 
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Butyl benzyl 

phthalate 

48 85-68-7  No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

alpha-

Chlorololuene 

49 100-44-7 The substance is corrosive to 

the eyes. The vapour is 

irritating to the eyes, skin and 

respiratory tract. Inhalation of 

the vapour or aerosol may 

cause lung oedema. See 

Notes. The substance may 

cause effects on the central 

nervous system. This may 

result in unconsciousness.  

The substance may have 

effects on the liver and kidneys. 

This may result in tissue 

lesions. This substance is 

possibly carcinogenic to 

humans. Animal tests show 

that this substance possibly 

causes toxicity to human 

reproduction or development.  

irritation eyes, skin, nose; 

lassitude (weakness, 

exhaustion); irritability; 

headache; skin eruption; 

pulmonary oedema 

  

Benzyl chloride 49 100-44-7 The substance is corrosive to 

the eyes. The vapour is 

irritating to the eyes, skin and 

respiratory tract. Inhalation of 

the vapour or aerosol may 

cause lung oedema. See 

Notes. The substance may 

cause effects on the central 

nervous system. This may 

result in unconsciousness.  

The substance may have 

effects on the liver and kidneys. 

This may result in tissue 

lesions. This substance is 

possibly carcinogenic to 

humans. Animal tests show 

that this substance possibly 

causes toxicity to human 

reproduction or development.  

irritation eyes, skin, nose; 

lassitude (weakness, 

exhaustion); irritability; 

headache; skin eruption; 

pulmonary oedema 

  

*Beryllium and 

beryllium com- 

pounds [as Be] 

50 7440-41-7 

(metal) 

The substance is irritating to 

the respiratory tract. Inhalation 

of dust or fume may cause 

chemical pneumonitis. The 

effects may be delayed. 

Medical observation is 

indicated. Exposure could 

cause death.  

Sensitization to the substance, 

through repeated or prolonged 

inhalation or skin contact, may 

result in serious granulomatous 

lung disease (chronic beryllium 

disease). This substance is 

carcinogenic to humans.  

Berylliosis (chronic 

exposure): anorexia, weight 

loss, lassitude (weakness, 

exhaustion), chest pain, 

cough, clubbing of fingers, 

cyanosis, pulmonary 

insufficiency; irritation eyes; 

dermatitis; [potential 

occupational carcinogen] 

[lung cancer] 
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Biphenyl 51 92-52-4 The substance is irritating to 

the eyes, skin and respiratory 

tract.  

The substance may have 

effects on the liver and nervous 

system. This may result in 

impaired functions.  

irritation eyes, throat; 

headache, nausea, 

lassitude (weakness, 

exhaustion), numb limbs; 

liver damage 

  

Diphenyl 51 92-52-4 The substance is irritating to 

the eyes, skin and respiratory 

tract.  

The substance may have 

effects on the liver and nervous 

system. This may result in 

impaired functions.  

irritation eyes, throat; 

headache, nausea, 

lassitude (weakness, 

exhaustion), numb limbs; 

liver damage 

  

*Bis(chloromethyl

) ether [BCME] 

52 542-88-1 The substance is corrosive to 

the eyes, skin and respiratory 

tract. Corrosive on ingestion. 

Inhalation may cause lung 

oedema. See Notes. The 

effects may be delayed. 

Exposure at high 

concentrations could cause 

death.  

This substance is carcinogenic 

to humans.  

irritation eyes, skin, mucous 

membrane, respiratory 

system; pulmonary 

congestion, oedema; 

corneal damage, necrosis; 

decreased pulmonary 

function, cough, dyspnea 

(breathing difficulty), 

wheezing; blood-stained 

sputum, bronchial 

secretions; [potential 

occupational carcinogen] 

[lung cancer] 

Bis(2,3- 

epoxypropyl) 

ether 

53 2238-07-5 The substance is severely 

irritating to the eyes, skin and 

respiratory tract. Inhalation of 

the vapour may cause lung 

oedema. See Notes. The 

substance may cause effects 

on the blood, kidneys, liver and 

testes. Exposure could cause 

lowering of consciousness. 

Repeated or prolonged contact 

with skin may cause dermatitis. 

Repeated or prolonged contact 

may cause skin sensitization. 

Animal tests show that this 

substance possibly causes 

toxic effects on human 

reproduction.  

irritation eyes, skin, 

respiratory system; skin 

burns; In Animals: 

hematopoietic system, lung, 

liver, kidney damage; 

reproductive effects; 

[potential occupational 

carcinogen] 

[in animals: skin 

tumours] 
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Medical observation is 

indicated.  

Diglycidyl ether 

[DGE] 

53 2238-07-5 The substance is severely 

irritating to the eyes, skin and 

respiratory tract. Inhalation of 

the vapour may cause lung 

oedema. See Notes. The 

substance may cause effects 

on the blood, kidneys, liver and 

testes. Exposure could cause 

lowering of consciousness. 

Medical observation is 

indicated.  

Repeated or prolonged contact 

with skin may cause dermatitis. 

Repeated or prolonged contact 

may cause skin sensitization. 

Animal tests show that this 

substance possibly causes 

toxic effects on human 

reproduction.  

irritation eyes, skin, 

respiratory system; skin 

burns; In Animals: 

hematopoietic system, lung, 

liver, kidney damage; 

reproductive effects; 

[potential occupational 

carcinogen] 

[in animals: skin 

tumours] 

Bis(2-Ethylhexyl) 

phthalate 

54 117-81-7 The substance is irritating to 

the eyes and respiratory tract.  

The substance may have 

effects on the testes. Animal 

tests show that this substance 

possibly causes toxicity to 

human reproduction or 

development.  

irritation eyes, mucous 

membrane; In Animals: liver 

damage; teratogenic 

effects; [potential 

occupational carcinogen] 

[in animals: liver 

tumours] 

Di-(2-Ethylhexyl) 

phthalate [DEHP] 

54 117-81-7 The substance is irritating to 

the eyes and respiratory tract.  

The substance may have 

effects on the testes. Animal 

tests show that this substance 

possibly causes toxicity to 

human reproduction or 

development.  

irritation eyes, mucous 

membrane; In Animals: liver 

damage; teratogenic 

effects; [potential 

occupational carcinogen] 

[in animals: liver 

tumours] 
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Di-sec-octyl 

phthalate 

54 117-81-7 The substance is irritating to 

the eyes and respiratory tract.  

The substance may have 

effects on the testes. Animal 

tests show that this substance 

possibly causes toxicity to 

human reproduction or 

development.  

irritation eyes, mucous 

membrane; In Animals: liver 

damage; teratogenic 

effects; [potential 

occupational carcinogen] 

[in animals: liver 

tumours] 

2,2-Bis(p- 

Methoxyphenyl)- 

1,1,1- 

trichloroethane 

(DMDT) 

55 72-43-5   Animal tests show that this 

substance possibly causes 

toxic effects on human 

reproduction.  

In Animals: fasciculation, 

trembling, convulsions; 

kidney, liver damage; 

[potential occupational 

carcinogen] 

[in animals: liver & 

ovarian cancer] 

DMDT 55 72-43-5   Animal tests show that this 

substance possibly causes 

toxic effects on human 

reproduction.  

In Animals: fasciculation, 

trembling, convulsions; 

kidney, liver damage; 

[potential occupational 

carcinogen] 

[in animals: liver & 

ovarian cancer] 

Methoxychlor 55 72-43-5   Animal tests show that this 

substance possibly causes 

toxic effects on human 

reproduction.  

In Animals: fasciculation, 

trembling, convulsions; 

kidney, liver damage; 

[potential occupational 

carcinogen] 

[in animals: liver & 

ovarian cancer] 

Bismuth telluride 

[as Bi2Te3] 

Undoped 

56 1304-82-1     irritation eyes, skin, upper 

respiratory system; garlic 

breath 

  

Bismuth telluride 

[as Bi2Te3] 

Selenium-doped 

57 1304-82-2     irritation eyes, skin, upper 

respiratory system; garlic 

breath; In Animals: 

pulmonary lesions 

(nonfibrotic) 
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Borates, — tetra, 

sodium salts 

Anhydrous 

58 1330-43-4 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the central 

nervous system and kidneys. 

This may result in impaired 

functions.  

Repeated or prolonged contact 

with skin may cause dermatitis. 

The substance may have 

effects on the upper respiratory 

tract and testes. Animal tests 

show that this substance 

possibly causes toxicity to 

human reproduction or 

development.  

irritation eyes, skin, upper 

respiratory system; 

dermatitis; epistaxis 

(nosebleed); cough, 

dyspnea (breathing 

difficulty) 

  

Disodium 

tetraborate 

58 1330-43-4 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the central 

nervous system and kidneys. 

This may result in impaired 

functions.  

Repeated or prolonged contact 

with skin may cause dermatitis. 

The substance may have 

effects on the upper respiratory 

tract and testes. Animal tests 

show that this substance 

possibly causes toxicity to 

human reproduction or 

development.  

irritation eyes, skin, upper 

respiratory system; 

dermatitis; epistaxis 

(nosebleed); cough, 

dyspnea (breathing 

difficulty) 

  

Borates, — tetra, 

sodium salts 

Decahydrate 

59 1303-96-4 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the central 

nervous system and kidneys. 

This may result in impaired 

functions.  

Repeated or prolonged contact 

with skin may cause dermatitis. 

The substance may have 

effects on the testes. Animal 

tests show that this substance 

possibly causes toxicity to 

human reproduction or 

development.  

irritation eyes, skin, upper 

respiratory system; 

dermatitis; epistaxis 

(nosebleed); cough, 

dyspnea (breathing 

difficulty) 

  

Borates, — tetra, 

sodium salts 

Pentahydrate 

60 12179-04-

3 

    irritation eyes, skin, upper 

respiratory system; 

dermatitis; epistaxis 

(nosebleed); cough, 

dyspnea (breathing 

difficulty) 
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Bornan-2-one 61 76-22-2 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the central 

nervous system. This may 

result in convulsions and 

respiratory depression. 

Ingestion could cause death.  

  irritation eyes, skin, mucous 

membrane; nausea, 

vomiting, diarrhoea; 

headache, dizziness, 

excitement, epileptiform 

convulsions 

  

Camphor, 

synthetic 

61 76-22-2 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the central 

nervous system. This may 

result in convulsions and 

respiratory depression. 

Ingestion could cause death.  

  irritation eyes, skin, mucous 

membrane; nausea, 

vomiting, diarrhoea; 

headache, dizziness, 

excitement, epileptiform 

convulsions 

  

Boron oxide 62 1303-86-2 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the central 

nervous system and kidneys. 

This may result in impaired 

functions.  

The substance may have 

effects on the upper respiratory 

tract. Animal tests show that 

this substance possibly causes 

toxicity to human reproduction 

or development.  

irritation eyes, skin, 

respiratory system; cough; 

conjunctivitis; skin erythema 

(skin redness) 

  

Diboron trioxide 62 1303-86-2 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the central 

nervous system and kidneys. 

This may result in impaired 

functions.  

The substance may have 

effects on the upper respiratory 

tract. Animal tests show that 

this substance possibly causes 

toxicity to human reproduction 

or development.  

irritation eyes, skin, 

respiratory system; cough; 

conjunctivitis; skin erythema 

(skin redness) 
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Boron tribromide 63 10294-33-

4 

The substance is corrosive to 

the eyes, skin and respiratory 

tract. Corrosive on ingestion. 

Inhalation may cause lung 

oedema. 

  irritation eyes, skin, 

respiratory system; eye, 

skin burns; dyspnea 

(breathing difficulty), 

pulmonary oedema 

  

Boron trifluoride 64 7637-07-2 The substance is corrosive to 

the eyes, skin and respiratory 

tract. Inhalation of high 

concentrations may cause lung 

oedema, but only after initial 

corrosive effects on the eyes 

and the upper respiratory tract 

have become manifest. See 

Notes. Rapid evaporation of the 

liquid may cause frostbite.  

The substance may have 

effects on the kidney, lungs and 

teeth and bones (fluorosis).  

irritation eyes, skin, nose, 

respiratory system; 

epistaxis (nosebleed); eye, 

skin burns; In Animals: 

pneumonitis; kidney 

damage 

  

Bromacil 65 314-40-9 The substance is mildly 

irritating to the eyes, skin and 

respiratory tract.  

  irritation eyes, skin, upper 

respiratory system; In 

Animals: thyroid injury 

  

Bromine 66 7726-95-6 Lachrymation. The substance 

is corrosive to the eyes, skin 

and respiratory tract. Corrosive 

on ingestion. Inhalation may 

cause asthma-like reactions. 

Inhalation may cause 

pneumonitis. Inhalation may 

cause lung oedema, but only 

after initial corrosive effects on 

eyes and/or airways have 

become manifest. The effects 

may be delayed. Medical 

observation is indicated. See 

The substance may have 

effects on the respiratory tract 

and lungs. This may result in 

impaired functions.  

dizziness, headache; 

lacrimation (discharge of 

tears), epistaxis 

(nosebleed); cough, feeling 

of oppression, pulmonary 

oedema, pneumonitis; 

abdominal pain, diarrhoea; 

measles-like eruptions; eye, 

skin burns 
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Notes. Exposure could cause 

death.  

Bromine 

pentafluoride 

67 7789-30-2 The substance is corrosive to 

the eyes, skin and respiratory 

tract. Corrosive on ingestion. 

Inhalation of the vapour may 

cause lung oedema. Exposure 

could cause death. 

May cause fluorosis due to the 

formation of hydrogen fluoride. 

irritation eyes, skin, 

respiratory system; corneal 

necrosis; skin burns; cough, 

dyspnea (breathing 

difficulty), pulmonary 

oedema; liver, kidney injury 

  

Bromochlorometh

ane 

68 74-97-5 The vapour is irritating to the 

eyes, skin and respiratory tract. 

If swallowed the substance 

may cause vomiting and could 

result in aspiration 

pneumonitis. Inhalation of high 

concentrations of the vapour 

may cause lung oedema.  

Exposure at high 

concentrations could cause 

lowering of consciousness. 

Exposure could cause carbon 

monoxide poisoning. This may 

Repeated or prolonged contact 

with skin may cause dermatitis. 

The substance may have 

effects on the central nervous 

system and liver.  

irritation eyes, skin, throat; 

confusion, dizziness, central 

nervous system depression; 

pulmonary oedema 
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result in impaired functions. 

The effects may be delayed.  

Chlorobromometh

ane 

68 74-97-5 The vapour is irritating to the 

eyes, skin and respiratory tract. 

If swallowed the substance 

may cause vomiting and could 

result in aspiration 

pneumonitis. Inhalation of high 

concentrations of the vapour 

may cause lung oedema.  

Exposure at high 

concentrations could cause 

lowering of consciousness. 

Exposure could cause carbon 

monoxide poisoning. This may 

result in impaired functions. 

The effects may be delayed.  

Repeated or prolonged contact 

with skin may cause dermatitis. 

The substance may have 

effects on the central nervous 

system and liver.  

irritation eyes, skin, throat; 

confusion, dizziness, central 

nervous system depression; 

pulmonary oedema 

  

Bromoethane 69 74-96-4 The substance is irritating to 

the eyes. The substance may 

cause effects on the central 

  irritation eyes, skin, 

respiratory system; central 

nervous system depression; 

pulmonary oedema; liver, 
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nervous system. Exposure 

could cause unconsciousness.  

kidney disease; cardiac 

arrhythmias, cardiac arrest 

Ethyl bromide 69 74-96-4 The substance is irritating to 

the eyes. The substance may 

cause effects on the central 

nervous system. Exposure 

could cause unconsciousness.  

  irritation eyes, skin, 

respiratory system; central 

nervous system depression; 

pulmonary oedema; liver, 

kidney disease; cardiac 

arrhythmias, cardiac arrest 

  

Bromoethylene 70 593-60-2 Rapid evaporation of the liquid 

may cause frostbite. The 

substance is irritating to the 

eyes. The substance may 

cause effects on the central 

nervous system.  

This substance is probably 

carcinogenic to humans. 

irritation eyes, skin; 

dizziness, confusion, 

incoordination, narcosis, 

nausea, vomiting; liquid: 

frostbite; [potential 

occupational carcinogen] 

[in animals: liver & 

lymph node tumours] 

Vinyl bromide 70 593-60-2 Rapid evaporation of the liquid 

may cause frostbite. The 

substance is irritating to the 

eyes. The substance may 

cause effects on the central 

nervous system.  

This substance is probably 

carcinogenic to humans. 

irritation eyes, skin; 

dizziness, confusion, 

incoordination, narcosis, 

nausea, vomiting; liquid: 

frostbite; [potential 

occupational carcinogen] 

[in animals: liver & 

lymph node tumours] 

Tribromomethane 71 75-25-2 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the central 

nervous system.  

The substance may have 

effects on the liver and kidneys.  

irritation eyes, skin, 

respiratory system; central 

nervous system depression; 

liver, kidney damage 
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Bromomethane 72 74-83-9 The substance, as a liquid, is 

severely irritating to the skin. 

The substance, as a liquid, is 

irritating to the eyes and 

respiratory tract. Inhalation may 

cause lung oedema. Rapid 

evaporation of the liquid may 

cause frostbite. The substance 

may cause effects on the 

central nervous system and 

kidneys. The effects may be 

delayed up to 48 hours. 

Exposure at high levels could 

cause death. Medical 

observation is indicated.  

The substance may have 

effects on the nervous system, 

kidneys and liver. This may 

result in impaired functions. 

Animal tests show that this 

substance possibly causes 

toxicity to human reproduction 

or development.  

irritation eyes, skin, 

respiratory system; muscle 

weak, incoordination, visual 

disturbance, dizziness; 

nausea, vomiting, 

headache; malaise (vague 

feeling of discomfort); hand 

tremor; convulsions; 

dyspnea (breathing 

difficulty); skin vesiculation; 

liquid: frostbite; [potential 

occupational carcinogen] 

[in animals: lung, 

kidney & forestomach 

tumours] 

Bromotrifluoromet

hane 

73 75-63-8 The substance is irritating to 

the eyes. Rapid evaporation of 

the liquid may cause frostbite. 

The substance may cause 

effects on the central nervous 

system.  

  dizziness; cardiac 

arrhythmias; liquid: frostbite 

  

Trifluorobromome

thane 

73 75-63-8 The substance is irritating to 

the eyes. Rapid evaporation of 

the liquid may cause frostbite. 

The substance may cause 

effects on the central nervous 

system.  

  dizziness; cardiac 

arrhythmias; liquid: frostbite 
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*Buta-1,3- diene 74 106-99-0 The substance at very high 

concentrations is irritating to 

the eyes and respiratory tract. 

Rapid evaporation of the liquid 

may cause frostbite. Inhalation 

of high concentrations may 

cause depression of the central 

nervous system.  

The substance may have 

effects on the bone marrow. 

This substance is carcinogenic 

to humans. May cause 

heritable genetic damage to 

human germ cells.  

irritation eyes, nose, throat; 

drowsiness, dizziness; 

liquid: frostbite; teratogenic, 

reproductive effects; 

[potential occupational 

carcinogen] 

[hemato cancer] 

n-Butane 75 106-97-8 Rapid evaporation of the liquid 

may cause frostbite. The 

substance may cause effects 

on the central nervous system.  

  drowsiness, narcosis, 

asphyxia; liquid: frostbite 

  

Butan-1-ol 76 71-36-3 The substance is severely 

irritating to the eyes. The 

substance is irritating to the 

skin. The vapour is irritating to 

the eyes and respiratory tract. 

Exposure far above the OEL 

could cause lowering of 

consciousness. If this liquid is 

swallowed, aspiration into the 

lungs may result in chemical 

pneumonitis.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

irritation eyes, nose, throat; 

headache, dizziness, 

drowsiness; corneal 

inflammation, blurred vision, 

lacrimation (discharge of 

tears), photophobia 

(abnormal visual intolerance 

to light); dermatitis; possible 

auditory nerve damage, 

hearing loss; central 

nervous system depression 

  

Butan-2-ol 77 78-92-2 The substance is irritating to 

the eyes and upper respiratory 

tract. Exposure far above the 

OEL could cause lowering of 

consciousness. If swallowed 

the substance may cause 

vomiting and could result in 

aspiration pneumonitis.  

The substance defats the skin, 

which may cause dryness or 

cracking. 

irritation eyes, skin, nose, 

throat; narcosis 
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sec-Butyl alcohol 77 78-92-2 The substance is irritating to 

the eyes and upper respiratory 

tract. Exposure far above the 

OEL could cause lowering of 

consciousness. If swallowed 

the substance may cause 

vomiting and could result in 

aspiration pneumonitis.  

The substance defats the skin, 

which may cause dryness or 

cracking. 

irritation eyes, skin, nose, 

throat; narcosis 

  

Butan-2-one 78 78-93-3 The substance is irritating to 

the eyes and respiratory tract. 

The substance may cause 

effects on the central nervous 

system. Exposure could cause 

unconsciousness. If swallowed 

the substance easily enters the 

airways and could result in 

aspiration pneumonitis.  

The substance defats the skin, 

which may cause dryness or 

cracking. Animal tests show 

that this substance possibly 

causes toxicity to human 

reproduction or development.  

irritation eyes, skin, nose; 

headache; dizziness; 

vomiting; dermatitis 

  

Crotonaldehyde 79 4170-30-3 Lachrymation. The vapour is 

severely irritating to the skin, 

eyes and respiratory tract. 

Inhalation of high 

concentrations may cause lung 

oedema. See Notes. Exposure 

far above the OEL could cause 

death. Medical observation is 

indicated.  

The substance may have 

effects on the liver and 

respiratory tract. Tumours 

have been detected in 

experimental animals but may 

not be relevant to humans.  

irritation eyes, respiratory 

system; In Animals: 

dyspnea (breathing 

difficulty), pulmonary 

oedema, irritation skin 
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trans-But-2- enal 79 4170-30-3 Lachrymation. The vapour is 

severely irritating to the skin, 

eyes and respiratory tract. 

Inhalation of high 

concentrations may cause lung 

oedema. See Notes. Exposure 

far above the OEL could cause 

death. Medical observation is 

indicated.  

The substance may have 

effects on the liver and 

respiratory tract. Tumours 

have been detected in 

experimental animals but may 

not be relevant to humans.  

irritation eyes, respiratory 

system; In Animals: 

dyspnea (breathing 

difficulty), pulmonary 

oedema, irritation skin 

  

*Ethylene glycol 

ether [EGBE] 

80 111-76-2 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the central 

nervous system, blood, 

kidneys and liver.  

The substance defats the skin, 

which may cause dryness or 

cracking 

irritation eyes, skin, nose, 

throat; hemolysis, 

hematuria (blood in the 

urine); central nervous 

system depression, 

headache; vomiting 

  

n-Butyl acetate 81 123-86-4 The substance is irritating to 

the eyes and respiratory tract. 

The substance may cause 

effects on the central nervous 

system. Exposure far above 

the OEL could cause lowering 

of consciousness. 

The substance defats the skin, 

which may cause dryness or 

cracking.  

irritation eyes, skin, upper 

respiratory system; 

headache, drowsiness, 

narcosis 

  

sec-Butyl acetate 82 105-46-4 The vapour is mildly irritating 

to the eyes and respiratory 

tract. The substance may 

cause effects on the central 

nervous system. Exposure far 

above the OEL could cause 

lowering of consciousness.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

irritation eyes; headache; 

drowsiness; dryness upper 

respiratory system, skin; 

narcosis 
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tert-Butyl acetate 83 540-88-5 The vapour is irritating to the 

respiratory tract. The 

substance is mildly irritating to 

the eyes and skin. Exposure 

far above the OEL could cause 

lowering of consciousness.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

Itch, inflammation eyes; 

irritation upper resp tract; 

headache; narcosis; 

dermatitis 

  

Butyl acrylate 84 141-32-2 The substance is irritating to 

the eyes, skin and respiratory 

tract. If this liquid is swallowed, 

aspiration into the lungs may 

result in chemical pneumonitis.  

Repeated or prolonged contact 

may cause skin sensitization.  

irritation eyes, skin, upper 

respiratory system; 

sensitization dermatitis; 

dyspnea (breathing 

difficulty) 

  

2-Methylpropan-

2-ol 

85 75-65-0 The substance is irritating to 

the eyes. The substance may 

cause effects on the central 

nervous system. Exposure far 

above the OEL could cause 

lowering of consciousness.  

Repeated or prolonged contact 

with skin may cause 

dermatitis.  

irritation eyes, skin, nose, 

throat; drowsiness, 

narcosis 

  

tert-Butyl alcohol 85 75-65-0 The substance is irritating to 

the eyes. The substance may 

cause effects on the central 

nervous system. Exposure far 

above the OEL could cause 

lowering of consciousness. 

Repeated or prolonged contact 

with skin may cause 

dermatitis.  

irritation eyes, skin, nose, 

throat; drowsiness, 

narcosis 

  

n-Butyl 

chloroformate 

88 592-34-7  No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

n-Butyl glycidyl 

ether [BGE] 

89 2426-08-6 The substance is irritating to 

the eyes, skin and respiratory 

tract.  

Repeated or prolonged contact 

may cause skin sensitization. 

May cause heritable genetic 

damage to human germ cells.  

irritation eyes, skin, nose; 

skin sensitization; narcosis; 

possible hematopoietic 

effects; central nervous 

system depression 
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n-Butyl lactate 90 138-22-7     irritation eyes, skin, nose, 

throat; drowsiness, 

headache, central nervous 

system depression; 

nausea, vomiting 

  

*Cadmium & 

cadmium 

compounds, 

except cadmium 

oxide fume, 

cadmium sulphide 

and cadmium 

sulphide pigments 

[as Cd] 

92 7440-43-9 

(metal) 

The fume is irritating to the 

respiratory tract. Inhalation of 

fumes may cause lung 

oedema. See Notes. Inhalation 

of fumes may cause metal 

fume fever. The effects may be 

delayed. Medical observation 

is indicated.  

Repeated or prolonged 

inhalation of dust particles may 

cause effects on the lungs. 

The substance may have 

effects on the kidneys. This 

may result in kidney 

impairment. This substance is 

carcinogenic to humans.  

pulmonary oedema, 

dyspnea (breathing 

difficulty), cough, chest 

tightness, substernal 

(occurring beneath the 

sternum) pain; headache; 

chills, muscle aches; 

nausea, vomiting, 

diarrhoea; anosmia (loss of 

the sense of smell), 

emphysema, proteinuria, 

mild anaemia 

[potential occupational 

carcinogen] prostatic & 

lung cancer 

*Cadmium oxide 

fume [as Cd] 

93 1306-19-0 The fume is irritating to the 

respiratory tract. Inhalation of 

fumes may cause lung 

oedema. See Notes. Inhalation 

of fumes may cause metal 

fume fever. The effects may be 

delayed. Medical observation 

is indicated.  

Repeated or prolonged 

inhalation of dust particles may 

cause effects on the lungs. 

The substance may have 

effects on the kidneys. This 

may result in kidney 

impairment. This substance is 

carcinogenic to humans.  

pulmonary oedema, 

dyspnea (breathing 

difficulty), cough, chest 

tightness, substernal 

(occurring beneath the 

sternum) pain; headache; 

chills, muscle aches; 

nausea, vomiting, 

diarrhoea; emphysema, 

proteinuria, anosmia (loss 

of the sense of smell), mild 

anaemia 

[potential occupational 

carcinogen] prostatic & 

lung cancer 

*Cadmium 

sulphide and 

cadmium sulphide 

94 1306-23-6  No information in NIOSH pocket guide and ILO International Chemical Safety Cards 



CoE 180607: Milestone 5 Report (Version 3) 15/06/2021 

301 

 

pigments 

respirable 

particulate [as Cd] 

Caesium 

hydroxide 

95 21351-79-

1 

The substance is corrosive to 

the eyes, skin and respiratory 

tract. Corrosive on ingestion.  

  irritation eyes, skin, upper 

respiratory system; eye, 

skin burns 

  

Calcium 

carbonate 

inhalable 

particulate 

respirable 

particulate 

96 1317-65-3 May cause mechanical 

irritation to the respiratory tract 

and eyes.  

Health effects of the substance 

have been investigated but 

none have been found  

irritation eyes, skin, 

respiratory system; cough 

  

Calcium 

carbonate 

inhalable 

particulate 

respirable 

particulate 

97 1317-65-4  No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Calcium 

cyanamide 

98 156-62-7 The substance is severely 

irritating to the eyes and 

respiratory tract.  

  irritation eyes, skin, 

respiratory system; 

headache, dizziness, rapid 

breath, low blood pressure, 

nausea, vomiting; skin 

burns, sensitization; cough; 

Antabuse-like effects 

  

Calcium 

hydroxide 

99 1305-62-0 The substance is corrosive to 

the eyes and skin. The 

substance is irritating to the 

respiratory tract. Medical 

observation is indicated. 

Repeated or prolonged contact 

with skin may cause 

dermatitis. Repeated or 

prolonged inhalation of dust 

particles may cause effects on 

the lungs.  

irritation eyes, skin, upper 

respiratory system; eye, 

skin burns; skin 

vesiculation; cough, 

bronchitis, pneumonitis 

  



CoE 180607: Milestone 5 Report (Version 3) 15/06/2021 

302 

 

Calcium oxide 100 1305-78- The substance is corrosive to 

the eyes, skin and respiratory 

tract. The effects may be 

delayed. Medical observation 

is indicated.  

Repeated or prolonged contact 

with skin may cause 

dermatitis. Repeated or 

prolonged inhalation of dust 

particles may cause effects on 

the lungs. Repeated or 

prolonged inhalation may 

cause nasal ulceration. This 

may result in perforation of the 

nasal septum.  

irritation eyes, skin, upper 

resp tract; ulcer, perforation 

nasal septum; pneumonitis; 

dermatitis 

  

Calcium silicate 

inhalable 

particulate 

respirable 

particulate 

101 1344-95-2 May cause mechanical 

irritation to the eyes and 

respiratory tract.  

Health effects of the substance 

have been investigated but 

none have been found 

irritation eyes, skin, upper 

respiratory system 

  

Calcium silicate 

inhalable 

particulate 

respirable 

particulate 

102 1344-95-3  No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Caprolactam 

particulate 

inhalable vapour 

104 105-60-2 The substance is irritating to 

the skin, eyes and respiratory 

tract. The substance may 

cause effects on the central 

nervous system.  

Repeated or prolonged contact 

with skin may cause 

dermatitis. The substance may 

have effects on the nervous 

system and liver.  

irritation skin, eyes, 

respiratory system; 

epistaxis (nosebleed); 

dermatitis, skin 

sensitization; asthma; 

irritability, confusion, 

dizziness, headache; 

abdominal cramps, 

diarrhoea, nausea, 

vomiting; liver, kidney injury 
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Caprolactam 

particulate 

inhalable vapour 

105 105-60-3  No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Captan 107 133-06-2 The substance is irritating to 

the eyes and skin 

Repeated or prolonged contact 

with skin may cause 

dermatitis. Repeated or 

prolonged contact may cause 

skin sensitization.  

irritation eyes, skin, upper 

respiratory system; blurred 

vision; dermatitis, skin 

sensitization; dyspnea 

(breathing difficulty); 

diarrhoea, vomiting 

[potential occupational 

carcinogen] in animals: 

duodenal tumours 

Carbaryl 108 63-25-2 The substance is irritating to 

the eyes and skin. The 

substance may cause effects 

on the nervous system. This 

may result in convulsions and 

respiratory depression. 

Cholinesterase inhibition. The 

effects may be delayed. 

Medical observation is 

indicated.  

Cholinesterase inhibition. 

Cumulative effects are 

possible. See Acute 

Hazards/Symptoms. This 

substance is possibly 

carcinogenic to humans.  

Miosis, blurred vision, tear; 

rhinorrhea (discharge of 

thin nasal mucus), 

salivation; sweating; 

abdominal cramps, nausea, 

vomiting, diarrhoea; tremor; 

cyanosis; convulsions; 

irritation skin; possible 

reproductive effects 

  

Carbofuran 109 1563-66-2 The substance may cause 

effects on the nervous system. 

This may result in convulsions 

and respiratory depression. 

Cholinesterase inhibition. The 

effects may be delayed. 

Exposure could cause death. 

Medical observation is 

indicated.  

Cholinesterase inhibition. 

Cumulative effects are 

possible. See Acute 

Hazards/Symptoms.  

Miosis, blurred vision; 

sweating, salivation, 

abdominal cramps, 

diarrhoea, headache, 

nausea, vomiting; lassitude 

(weakness, exhaustion), 

muscle twitching, 

incoordination, convulsions 

  

Carbon black 110 1333-86-4 May cause mechanical 

irritation.  

Lungs may be affected by 

repeated or prolongated 

exposure. This substance is 

Cough; irritation eyes; in 

presence of polycyclic 

aromatic hydrocarbons: 

[potential occupational 

[lymphatic cancer (in 

presence of PAHs)] 
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possibly carcinogenic to 

humans.  

carcinogen] [lymphatic 

cancer (in presence of 

PAHs)] 

Carbon dioxide 111 124-38-9 Rapid evaporation of the liquid 

may cause frostbite. Inhalation 

of high levels may cause 

unconsciousness. 

Asphyxiation.  

The substance may have 

effects on the metabolism.  

headache, dizziness, 

restlessness, paresthesia; 

dyspnea (breathing 

difficulty); sweating, 

malaise (vague feeling of 

discomfort); increased 

heart rate, cardiac output, 

blood pressure; coma; 

asphyxia; convulsions; 

frostbite (liquid, dry ice) 

  

Carbon monoxide 113 630-08-0 The substance may cause 

effects on the blood. This may 

result in 

carboxyhaemoglobinemia and 

cardiac disorders. Exposure at 

high levels could cause death. 

Medical observation is 

indicated.  

The substance may have 

effects on the cardiovascular 

system and central nervous 

system. May cause toxicity to 

human reproduction or 

development. 

headache, tachypnea, 

nausea, lassitude 

(weakness, exhaustion), 

dizziness, confusion, 

hallucinations; cyanosis; 

depressed S-T segment of 

electrocardiogram, angina, 

syncope 

  

Carbon 

tetrabromide 

114 558-13-4 Lachrymation. The substance 

is corrosive to the eyes. The 

substance is irritating to the 

skin and respiratory tract. The 

substance may cause effects 

on the lungs, liver and kidneys. 

Exposure to high 

concentrations could cause 

unconsciousness.  

The substance may have 

effects on the liver.  

irritation eyes, skin, 

respiratory system; 

lacrimation (discharge of 

tears); lung, liver, kidney 

injury; In Animals: corneal 

damage 
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Tetrabromometha

ne 

114 558-13-4 Lachrymation. The substance 

is corrosive to the eyes. The 

substance is irritating to the 

skin and respiratory tract. The 

substance may cause effects 

on the lungs, liver and kidneys. 

Exposure to high 

concentrations could cause 

unconsciousness.  

The substance may have 

effects on the liver.  

irritation eyes, skin, 

respiratory system; 

lacrimation (discharge of 

tears); lung, liver, kidney 

injury; In Animals: corneal 

damage 

  

Tetrachlorometha

ne 

115 56-23-5 The substance is irritating to 

the eyes. The substance may 

cause effects on the liver, 

kidneys and central nervous 

system. This may result in 

unconsciousness. Medical 

observation is indicated.  

Repeated or prolonged contact 

with skin may cause 

dermatitis. This substance is 

possibly carcinogenic to 

humans. 

irritation eyes, skin; central 

nervous system 

depression; nausea, 

vomiting; liver, kidney 

injury; drowsiness, 

dizziness, incoordination; 

[potential occupational 

carcinogen] 

[in animals: liver 

cancer] 

Carbonyl chloride 116 75-44-5 Rapid evaporation of the liquid 

may cause frostbite. The 

substance is irritating to the 

eyes and respiratory tract. 

Inhalation of the gas may 

cause lung oedema and 

chemical pneumonitis. The 

effects may be delayed. 

Medical observation is 

indicated. See Notes. 

Exposure at high levels could 

cause death.  

Lungs may be affected by 

repeated or prolongated 

exposure. This may result in 

impaired functions and 

decreased resistance to 

infection.  

irritation eyes; dry burning 

throat; vomiting; cough, 

foamy sputum, dyspnea 

(breathing difficulty), chest 

pain, cyanosis; liquid: 

frostbite 
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Phosgene 116 75-44-5 Rapid evaporation of the liquid 

may cause frostbite. The 

substance is irritating to the 

eyes and respiratory tract. 

Inhalation of the gas may 

cause lung oedema and 

chemical pneumonitis. The 

effects may be delayed. 

Medical observation is 

indicated. See Notes. 

Exposure at high levels could 

cause death.  

Lungs may be affected by 

repeated or prolongated 

exposure. This may result in 

impaired functions and 

decreased resistance to 

infection.  

irritation eyes; dry burning 

throat; vomiting; cough, 

foamy sputum, dyspnea 

(breathing difficulty), chest 

pain, cyanosis; liquid: 

frostbite 

  

Catechol 117 120-80-9 The substance is irritating to 

the skin and respiratory tract. 

The substance is corrosive to 

the eyes. The substance may 

cause effects on the central 

nervous system. This may 

result in depression, 

convulsions and respiratory 

failure. Exposure could cause 

a rise in blood pressure.  

Repeated or prolonged contact 

may cause skin sensitization. 

This substance is possibly 

carcinogenic to humans. May 

cause heritable genetic 

damage to human germ cells.  

irritation eyes, skin, 

respiratory system; skin 

sensitization, dermatitis; 

lacrimation (discharge of 

tears), burns eyes; 

convulsions, increased 

blood pressure, kidney 

injury 

  

o- 

Dihydraxybenzen

e 

117 120-80-9 The substance is irritating to 

the skin and respiratory tract. 

The substance is corrosive to 

the eyes. The substance may 

cause effects on the central 

nervous system. This may 

result in depression, 

convulsions and respiratory 

failure. Exposure could cause 

a rise in blood pressure.  

Repeated or prolonged contact 

may cause skin sensitization. 

This substance is possibly 

carcinogenic to humans. May 

cause heritable genetic 

damage to human germ cells.  

irritation eyes, skin, 

respiratory system; skin 

sensitization, dermatitis; 

lacrimation (discharge of 

tears), burns eyes; 

convulsions, increased 

blood pressure, kidney 

injury 
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Pyrocatechol 117 120-80-9 The substance is irritating to 

the skin and respiratory tract. 

The substance is corrosive to 

the eyes. The substance may 

cause effects on the central 

nervous system. This may 

result in depression, 

convulsions and respiratory 

failure. Exposure could cause 

a rise in blood pressure.  

Repeated or prolonged contact 

may cause skin sensitization. 

This substance is possibly 

carcinogenic to humans. May 

cause heritable genetic 

damage to human germ cells.  

irritation eyes, skin, 

respiratory system; skin 

sensitization, dermatitis; 

lacrimation (discharge of 

tears), burns eyes; 

convulsions, increased 

blood pressure, kidney 

injury 

  

Cellulose 

inhalable 

particulate 

respirable 

particulate 

118 9004-34-6     irritation eyes, skin, mucous 

membrane 

  

Cellulose 

inhalable 

particulate 

respirable 

particulate 

119 9004-34-7 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Cement inhalable 

particulate 

respirable 

particulate 

120 — No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Cement inhalable 

particulate 

respirable 

particulate 

121 — No information in NIOSH pocket guide and ILO International Chemical Safety Cards 
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Chlorine 123 7782-50-5 Lachrymation. The substance 

is corrosive to the eyes, skin 

and respiratory tract. Rapid 

evaporation of the liquid may 

cause frostbite. Inhalation may 

cause asthma-like reactions. 

Inhalation may cause 

pneumonitis. Inhalation may 

cause lung oedema, but only 

after initial corrosive effects on 

eyes and/or airways have 

become manifest. See Notes. 

Exposure could cause death.  

The substance may have 

effects on the respiratory tract 

and lungs. This may result in 

chronic inflammation and 

impaired functions. The 

substance may have effects on 

the teeth. This may result in 

erosion.  

Burning of eyes, nose, 

mouth; lacrimation 

(discharge of tears), 

rhinorrhea (discharge of 

thin nasal mucus); cough, 

choking, substernal 

(occurring beneath the 

sternum) pain; nausea, 

vomiting; headache, 

dizziness; syncope; 

pulmonary oedema; 

pneumonitis; hypoxemia 

(reduced O2 in the blood); 

dermatitis; liquid: frostbite 

  

Chlorine dioxide 126 10049-04-

4 

The substance is severely 

irritating to the eyes, skin and 

respiratory tract. Inhalation of 

this gas may cause lung 

oedema. See Notes. Exposure 

far above the OEL could cause 

death. The effects may be 

delayed. Medical observation 

is indicated.  

The substance may have 

effects on the lungs. This may 

result in chronic bronchitis.  

irritation eyes, nose, throat; 

cough, wheezing, 

bronchitis, pulmonary 

oedema; chronic bronchitis 

  

Chlorine 

trifluoride 

127 7790-91-2 The substance is corrosive to 

the eyes, skin and respiratory 

tract. Inhalation may cause 

lung oedema. The effects may 

be delayed. Medical 

observation is indicated.  

  Eye, skin burns (liquid or 

high vapour concentration); 

resp irritation; In Animals: 

lacrimation (discharge of 

tears), corneal ulcer; 

pulmonary oedema 
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Chloroacetaldehy

de 

128 107-20-0 Corrosive. The vapour is 

corrosive to the eyes, skin and 

respiratory tract. Inhalation of 

high concentrations of the 

vapour may cause lung 

oedema. The effects may be 

delayed. Medical observation 

is indicated. 

  irritation skin, eyes, mucous 

membrane; skin burns; eye 

damage; pulmonary 

oedema; skin, respiratory 

system sensitization 

  

2- 

Chloroacetophen

one 

129 532-27-4 Lachrymation. The substance 

is severely irritating to the 

eyes. The substance is 

irritating to the skin and 

respiratory tract. Inhalation of 

the vapour or aerosol may 

cause lung oedema. See 

Notes. The effects may be 

delayed. Medical observation 

is indicated.  

Repeated or prolonged contact 

with skin may cause 

dermatitis. Repeated or 

prolonged contact may cause 

skin sensitization.  

irritation eyes, skin, 

respiratory system; 

pulmonary oedema 

  

Phenacyl chloride 129 532-27-4 Lachrymation. The substance 

is severely irritating to the 

eyes. The substance is 

irritating to the skin and 

respiratory tract. Inhalation of 

the vapour or aerosol may 

cause lung oedema. See 

Notes. The effects may be 

delayed. Medical observation 

is indicated.  

Repeated or prolonged contact 

with skin may cause 

dermatitis. Repeated or 

prolonged contact may cause 

skin sensitization.  

irritation eyes, skin, 

respiratory system; 

pulmonary oedema 
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Chloroacetyl 

chloride 

130 79-04-9 Lachrymation. The substance 

is corrosive to the skin and 

respiratory tract. The 

substance is irritating to the 

eyes. Corrosive on ingestion. 

Inhalation of the vapour or 

aerosol may cause lung 

oedema. See Notes. The 

substance may cause effects 

on the cardiovascular system. 

Exposure far above the OEL 

could cause death. The effects 

may be delayed. Medical 

observation is indicated.  

Repeated or prolonged contact 

with skin may cause 

dermatitis. Repeated or 

prolonged inhalation may 

cause effects on the lungs.  

irritation eyes, skin, 

respiratory system; eye, 

skin burns; cough, 

wheezing, dyspnea 

(breathing difficulty); 

lacrimation (discharge of 

tears) 

  

Chlorobenzene 131 108-90-7 The substance is irritating to 

the eyes and skin. If this liquid 

is swallowed, aspiration into 

the lungs may result in 

chemical pneumonitis. The 

substance may cause effects 

on the central nervous system. 

This may result in the lowering 

of consciousness.  

The substance defats the skin, 

which may cause dryness or 

cracking. The substance may 

have effects on the liver and 

kidneys.  

irritation eyes, skin, nose; 

drowsiness, incoordination; 

central nervous system 

depression; In Animals: 

liver, lung, kidney injury 

  

2-Chlorobuta- 

1,3-diene 

133 126-99-8 The substance is severely 

irritating to the eyes. The 

substance is irritating to the 

skin and respiratory tract. 

Exposure at high levels could 

cause lung oedema. The 

substance may cause effects 

on several organs. This may 

result in impaired functions. 

Repeated or prolonged contact 

with skin may cause dermatitis 

and hair loss. The substance 

may have effects on multiple 

organs. This may result in 

impaired functions. This 

substance is possibly 

carcinogenic to humans.  

irritation eyes, skin, 

respiratory system; anxiety, 

irritability; dermatitis; 

alopecia; reproductive 

effects; [potential 

occupational carcinogen] 

[lung & skin cancer] 
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Exposure above the OEL 

could cause death.  

Chlorodifluoromet

hane 

134 75-45-6 Rapid evaporation of the liquid 

may cause frostbite. The 

substance may cause effects 

on the cardiovascular system 

and central nervous system. 

This may result in cardiac 

disorders and central nervous 

system depression. Exposure 

could cause lowering of 

consciousness. 

  irritation respiratory system; 

confusion, drowsiness, 

ringing in ears; heart 

palpitations, cardiac 

arrhythmias; asphyxia; 

liver, kidney, spleen injury; 

liquid: frostbite 

  

Diflurochlorometh

ane 

134 75-45-6 Rapid evaporation of the liquid 

may cause frostbite. The 

substance may cause effects 

on the cardiovascular system 

and central nervous system. 

This may result in cardiac 

disorders and central nervous 

system depression. Exposure 

could cause lowering of 

consciousness. 

  irritation respiratory system; 

confusion, drowsiness, 

ringing in ears; heart 

palpitations, cardiac 

arrhythmias; asphyxia; 

liver, kidney, spleen injury; 

liquid: frostbite 
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*1- Chloro-2,3- 

epoxy propane 

135 106-89-8 The substance is corrosive to 

the eyes, skin and respiratory 

tract. Corrosive on ingestion. 

Inhalation of the vapour may 

cause lung oedema. The 

effects may be delayed. 

Medical observation is 

indicated. See Notes. 

Inhalation of the vapour may 

cause asthma-like reactions. 

The substance may cause 

effects on the central nervous 

system, kidneys and liver. This 

may result in convulsions, 

kidney impairment and liver 

impairment. Exposure at high 

levels could cause death.  

Repeated or prolonged contact 

may cause skin sensitization. 

The substance may have 

effects on the kidneys, liver 

and lungs. This may result in 

impaired functions. May cause 

heritable genetic damage to 

human germ cells. This 

substance is probably 

carcinogenic to humans.  

irritation eyes, skin with a 

deep pain; nausea, 

vomiting; abdominal pain; 

resp distress, cough; 

cyanosis; reproductive 

effects; [potential 

occupational carcinogen] 

[in animals: nasal 

cancer] 

Chloroethane 136 75-00-3 The substance is mildly 

irritating to the eyes, skin and 

respiratory tract. Rapid 

evaporation of the liquid may 

cause frostbite. The substance 

may cause effects on the 

central nervous system. 

Exposure far above the OEL 

could cause unconsciousness, 

cardiac dysrhythmia and 

death.  

  incoordination, inebriation; 

abdominal cramps; cardiac 

arrhythmias, cardiac arrest; 

liver, kidney damage 
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Ethyl chloride 136 75-00-3 The substance is mildly 

irritating to the eyes, skin and 

respiratory tract. Rapid 

evaporation of the liquid may 

cause frostbite. The substance 

may cause effects on the 

central nervous system. 

Exposure far above the OEL 

could cause unconsciousness, 

cardiac dysrhythmia and 

death.  

  incoordination, inebriation; 

abdominal cramps; cardiac 

arrhythmias, cardiac arrest; 

liver, kidney damage 

  

2-Chloroethanol 137 107-07-3 The substance is severely 

irritating to the eyes and 

respiratory tract. The 

substance may cause effects 

on the central nervous system, 

cardiovascular system, 

kidneys and liver. This may 

result in cardiac disorders, low 

blood pressure, kidney 

impairment, liver impairment 

and respiratory failure. 

Exposure could cause death.  

  irritation mucous 

membrane; nausea, 

vomiting; dizziness, 

incoordination; numb; 

visual disturbance; 

headache; thirst; delirium; 

low blood pressure; 

collapse, shock, coma; 

liver, kidney damage 

  

*Chloroethylene 

VCM) 

138 75-01-4 The liquid may cause frostbite. 

The substance is irritating to 

the eyes. The substance may 

cause effects on the central 

nervous system. This may 

result in the lowering of 

consciousness, convulsions 

and seizures. Medical 

observation is indicated.  

The substance may have 

effects on the liver, spleen, 

blood, peripheral blood vessels 

and tissue and bones of the 

fingers. Animal tests show that 

this substance possibly causes 

toxicity to human reproduction 

or development. This 

substance is carcinogenic to 

humans.  

lassitude (weakness, 

exhaustion); abdominal 

pain, gastrointestinal 

bleeding; enlarged liver; 

pallor or cyanosis of 

extremities; liquid: frostbite; 

[potential occupational 

carcinogen] 

[liver cancer] 
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*Vinyl chloride 138 75-0-4 The liquid may cause frostbite. 

The substance is irritating to 

the eyes. The substance may 

cause effects on the central 

nervous system. This may 

result in the lowering of 

consciousness, convulsions 

and seizures. Medical 

observation is indicated.  

The substance may have 

effects on the liver, spleen, 

blood, peripheral blood vessels 

and tissue and bones of the 

fingers. Animal tests show that 

this substance possibly causes 

toxicity to human reproduction 

or development. This 

substance is carcinogenic to 

humans.  

lassitude (weakness, 

exhaustion); abdominal 

pain, gastrointestinal 

bleeding; enlarged liver; 

pallor or cyanosis of 

extremities; liquid: frostbite; 

[potential occupational 

carcinogen] 

[liver cancer] 

Trichloromethane 139 67-66-3 The substance is irritating to 

the eyes. The substance may 

cause effects on the central 

nervous system, liver and 

kidneys. The effects may be 

delayed. Medical observation 

is indicated.  

The substance defats the skin, 

which may cause dryness or 

cracking. The substance may 

have effects on the liver and 

kidneys. This substance is 

possibly carcinogenic to 

humans.  

irritation eyes, skin; 

dizziness, mental dullness, 

nausea, confusion; 

headache, lassitude 

(weakness, exhaustion); 

anaesthesia; enlarged liver; 

[potential occupational 

carcinogen] 

[in animals: liver & 

kidney cancer] 

Chloromethane 140 74-87-3 The liquid may cause frostbite. 

The substance may cause 

effects on the central nervous 

system. Exposure far above 

the OEL could cause liver, 

cardiovascular system and 

kidney damage. Exposure 

could cause unconsciousness. 

Medical observation is 

indicated. The effects may be 

delayed.  

The substance may have 

effects on the central nervous 

system. This may result in 

effects measured using 

behavioural tests. Animal tests 

show that this substance 

possibly causes toxic effects 

on human reproduction.  

dizziness, nausea, 

vomiting; visual 

disturbance, stagger, 

slurred speech, 

convulsions, coma; liver, 

kidney damage; liquid: 

frostbite; reproductive, 

teratogenic effects; 

[potential occupational 

carcinogen] 

[in animals: lung, 

kidney & forestomach 

tumours] 
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Methyl chloride 140 74-87-3 The liquid may cause frostbite. 

The substance may cause 

effects on the central nervous 

system. Exposure far above 

the OEL could cause liver, 

cardiovascular system and 

kidney damage. Exposure 

could cause unconsciousness. 

Medical observation is 

indicated. The effects may be 

delayed.  

The substance may have 

effects on the central nervous 

system. This may result in 

effects measured using 

behavioural tests. Animal tests 

show that this substance 

possibly causes toxic effects 

on human reproduction.  

dizziness, nausea, 

vomiting; visual 

disturbance, stagger, 

slurred speech, 

convulsions, coma; liver, 

kidney damage; liquid: 

frostbite; reproductive, 

teratogenic effects; 

[potential occupational 

carcinogen] 

[in animals: lung, 

kidney & forestomach 

tumours] 

Chloropentafluoro

ethane 

142 76-15-3 Rapid evaporation of the liquid 

may cause frostbite.  

  dyspnea (breathing 

difficulty); dizziness, 

incoordination, narcosis; 

nausea, vomiting; heart 

palpitations, cardiac 

arrhythmias, asphyxia; 

liquid: frostbite, dermatitis 

  

Chloropicrin 143 76-06-2 Lachrymation. The substance 

is severely irritating to the 

eyes, skin and respiratory 

tract. Inhalation of the vapour 

may cause lung oedema. See 

Notes. Exposure above the 

OEL could cause death. The 

effects may be delayed. 

Medical observation is 

indicated.  

  irritation eyes, skin, 

respiratory system; 

lacrimation (discharge of 

tears); cough, pulmonary 

oedema; nausea, vomiting 
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Trichloronitrometh

ane 

143 76-06-2 Lachrymation. The substance 

is severely irritating to the 

eyes, skin and respiratory 

tract. Inhalation of the vapour 

may cause lung oedema. See 

Notes. Exposure above the 

OEL could cause death. The 

effects may be delayed. 

Medical observation is 

indicated.  

  irritation eyes, skin, 

respiratory system; 

lacrimation (discharge of 

tears); cough, pulmonary 

oedema; nausea, vomiting 

  

Chlorosulphonic 

acid 

144 7790-94-5  No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

2-Chlorotoluene 145 95-49-8 The substance is irritating to 

the eyes, skin and respiratory 

tract.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

irritation eyes, skin, mucous 

membrane; dermatitis; 

drowsiness, incoordination, 

anaesthesia; cough; liver, 

kidney injury 

  

2-Chloro-6- 

(trichloromethyl) 

pyridine 

146 1929-82-4     No adverse effects noted in 

ingestion studies with 

animals. 

  

Nitrapyrin 146 1929-82-4     No adverse effects noted in 

ingestion studies with 

animals. 

  

Chromium, metal 

and inorganic 

compounds [as 

Cr] Cr [II] 

compounds 

148 7440-47-3 

(metal) 

May cause mechanical 

irritation to the eyes and 

respiratory tract.  

  irritation eyes, skin; lung 

fibrosis (histologic) 

  

Chromium, metal 

and inorganic 

compounds [as 

149 —     irritation eyes; sensitization 

dermatitis 
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Cr] Metal and Cr 

[III] compounds 

Chromium, metal 

and inorganic 

compounds [as 

Cr] Cr [VI] 

compounds 

150 — No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Coal dust 

[respirable 

particu- late] 

151 —     Chronic bronchitis, 

decreased pulmonary 

function, emphysema 

  

Coal tar pitch 

volatiles [as 

cyclohexane 

soluble] 

152 65996-93-

2 

The substance is irritating to 

the eyes, skin and respiratory 

tract. Exposure to the sun may 

enhance the irritating effect of 

this substance. This may result 

in burns.  

Repeated or prolonged contact 

with skin may cause dermatitis 

and hyperpigmentation of the 

skin. This substance is 

carcinogenic to humans.  

dermatitis, bronchitis, 

[potential occupational 

carcinogen] 

[lung, kidney & skin 

cancer] 

*Cobalt & cobalt 

compounds [as 

Co] 

153 7440-48-4 The fume is irritating to the 

respiratory tract.  

Repeated or prolonged contact 

may cause skin sensitization. 

Repeated or prolonged 

inhalation may cause asthma. 

Repeated or prolonged 

inhalation may cause effects 

on the lungs. This substance is 

possibly carcinogenic to 

humans.  

Cough, dyspnea (breathing 

difficulty), wheezing, 

decreased pulmonary 

function; weight loss; 

dermatitis; diffuse nodular 

fibrosis; resp 

hypersensitivity, asthma 
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Copper Fume(as 

Cu] 

154 1317-38-0 Inhalation of fumes may cause 

metal fume fever.  

Repeated or prolonged contact 

may cause skin sensitization. 

Ingestion may cause effects on 

the liver. 

irritation eyes, upper 

respiratory system; metal 

fume fever: chills, muscle 

ache, nausea, fever, dry 

throat, cough, lassitude 

(weakness, exhaustion); 

metallic or sweet taste; 

discolouration skin, hair 

  

Copper Dust & 

mists (as Cu] 

155 — Inhalation of fumes may cause 

metal fume fever.  

Repeated or prolonged contact 

may cause skin sensitization. 

Ingestion may cause effects on 

the liver.  

irritation eyes, nose, 

pharynx; nasal septum 

perforation; metallic taste; 

dermatitis; In Animals: lung, 

liver, kidney damage; 

anaemia 

  

Cotton dust 156 —     Byssinosis: chest tightness, 

cough, wheezing, dyspnea 

(breathing difficulty); 

decreased forced 

expiratory volume; 

bronchitis; malaise (vague 

feeling of discomfort); fever, 

chills, upper resp 

symptoms after initial 

exposure 

  

Cryofluorane 

[INN] 

156 76-14-2 Rapid evaporation of the liquid 

may cause frostbite. The 

substance may cause effects 

on the cardiovascular system. 

This may result in cardiac 

disorders.  

  irritation respiratory system; 

asphyxia; cardiac 

arrhythmias, cardiac arrest; 

liquid: frostbite 
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1,2- 

Dichlorotetrafluor

oethane 

158 76-14-2 Rapid evaporation of the liquid 

may cause frostbite. The 

substance may cause effects 

on the cardiovascular system. 

This may result in cardiac 

disorders.  

  irritation respiratory system; 

asphyxia; cardiac 

arrhythmias, cardiac arrest; 

liquid: frostbite 

  

Tetrafluorodichlor

oethane 

158 76-14-2 Rapid evaporation of the liquid 

may cause frostbite. The 

substance may cause effects 

on the cardiovascular system. 

This may result in cardiac 

disorders.  

  irritation respiratory system; 

asphyxia; cardiac 

arrhythmias, cardiac arrest; 

liquid: frostbite 

  

Isopropyl 

benzene 

159 98-82-8 If swallowed the substance 

easily enters the airways and 

could result in aspiration 

pneumonitis. The substance 

may cause effects on the 

central nervous system. 

Exposure far above the OEL 

could cause unconsciousness.  

Repeated or prolonged contact 

with skin may cause 

dermatitis. The substance may 

have effects on the liver and 

upper respiratory tract. This 

substance is possibly 

carcinogenic to humans.  

irritation eyes, skin, mucous 

membrane; dermatitis; 

headache, narcosis, coma 

  

Cyanamide 160 420-04-2 The substance is severely 

irritating to the eyes and skin. 

The substance is irritating to 

the respiratory tract.  

Repeated or prolonged contact 

may cause skin sensitization. 

Animal tests show that this 

substance possibly causes 

toxicity to human reproduction 

or development.  

irritation eyes, skin, 

respiratory system; eye, 

skin burns; miosis, 

salivation, lacrimation 

(discharge of tears), 

twitching; Antabuse-like 

effects 
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Cyanogen 161 460-19-5 The substance is irritating to 

the eyes and respiratory tract. 

Rapid evaporation of the liquid 

may cause frostbite. The 

substance may cause effects 

on the central nervous system. 

This may result in respiratory 

failure and collapse. Exposure 

far above the OEL could cause 

death.  

  irritation eyes, nose, upper 

respiratory system; 

lacrimation (discharge of 

tears); cherry red lips, 

tachypnea, hyperpnea, 

bradycardia; headache, 

convulsions; dizziness, loss 

of appetite, weight loss; 

liquid: frostbite 

  

Oxalonitrile 161 460-19-5 The substance is irritating to 

the eyes and respiratory tract. 

Rapid evaporation of the liquid 

may cause frostbite. The 

substance may cause effects 

on the central nervous system. 

This may result in respiratory 

failure and collapse. Exposure 

far above the OEL could cause 

death.  

  irritation eyes, nose, upper 

respiratory system; 

lacrimation (discharge of 

tears); cherry red lips, 

tachypnea, hyperpnea, 

bradycardia; headache, 

convulsions; dizziness, loss 

of appetite, weight loss; 

liquid: frostbite 
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Cyanogen 

chloride 

162 506-77-4 Lachrymation. The substance 

is severely irritating to the 

eyes, skin and respiratory 

tract. The substance may 

cause effects on cellular 

respiration. This may result in 

convulsions and 

unconsciousness. Exposure 

could cause death. Medical 

observation is indicated. 

Inhalation may cause lung 

oedema. See Notes. The 

effects may be delayed. Rapid 

evaporation of the liquid may 

cause frostbite.  

  irritation eyes, upper 

respiratory system; cough, 

delayed pulmonary 

oedema; lassitude 

(weakness, exhaustion), 

headache, dizziness, 

confusion, nausea, 

vomiting; irregularity 

heartbeat; irritation skin 

(liquid) 

  

Cyclohexane 163 110-82-7 The substance is mildly 

irritating to the eyes, skin and 

respiratory tract. The 

substance may cause effects 

on the central nervous system. 

If this liquid is swallowed, 

aspiration into the lungs may 

result in chemical pneumonitis. 

Exposure could cause 

lowering of consciousness.  

Repeated or prolonged contact 

with skin may cause dryness 

and cracking and dermatitis.  

irritation eyes, skin, 

respiratory system; 

drowsiness; dermatitis; 

narcosis, coma 

  

Cyclohexanol 164 108-93-0 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the central 

nervous system.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

irritation eyes, skin, nose, 

throat; narcosis 
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Cyclohexanone 165 108-94-1 The substance and the vapour 

are irritating to the eyes, skin 

and respiratory tract. Exposure 

far above the OEL could cause 

lowering of consciousness.  

  irritation eyes, skin, mucous 

membrane; headache; 

narcosis, coma; dermatitis; 

In Animals: liver, kidney 

damage 

  

Cyclohexene 166 110-83-8 The substance is irritating to 

the eyes, skin and respiratory 

tract. If this liquid is swallowed, 

aspiration into the lungs may 

result in chemical pneumonitis. 

The substance may cause 

effects on the central nervous 

system.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

irritation eyes, skin, 

respiratory system; 

drowsiness 

  

Cyclohexylamine 167 108-91-8 The substance is corrosive to 

the eyes, skin and respiratory 

tract. Corrosive on ingestion. 

The substance may cause 

effects on the central nervous 

system.  

  irritation eyes, skin, mucous 

membrane, respiratory 

system; eye, skin burns; 

skin sensitization; cough, 

pulmonary oedema; 

drowsiness, dizziness; 

diarrhoea, nausea, vomiting 

  

Hexahydro-1,3,5-

trinitro- 1,3,5- 

triazine 

168 121-82-4 The substance may cause 

effects on the central nervous 

system. This may result in 

irritability, insomnia, 

convulsions and 

unconsciousness.  

The substance may have 

effects on the central nervous 

system. Repeated or 

prolonged contact with skin 

may cause dermatitis.  

irritation eyes, skin; 

headache, irritability, 

lassitude (weakness, 

exhaustion), tremor, 

nausea, dizziness, 

vomiting, insomnia, 

convulsions 

  

ROX 168 121-82-4 The substance may cause 

effects on the central nervous 

system. This may result in 

irritability, insomnia, 

The substance may have 

effects on the central nervous 

system. Repeated or 

prolonged contact with skin 

may cause dermatitis.  

irritation eyes, skin; 

headache, irritability, 

lassitude (weakness, 

exhaustion), tremor, 

nausea, dizziness, 

  



CoE 180607: Milestone 5 Report (Version 3) 15/06/2021 

323 

 

convulsions and 

unconsciousness.  

vomiting, insomnia, 

convulsions 

Cyhexatin 169 13121-70-

5 

    irritation eyes, skin, 

respiratory system; 

headache, dizziness; sore 

throat, cough; abdominal 

pain, vomiting; skin burns, 

pruritus; In Animals: liver, 

kidney damage 

  

Tricyclohexyltin 

hydroxide 

169 13121-70-

5 

    irritation eyes, skin, 

respiratory system; 

headache, dizziness; sore 

throat, cough; abdominal 

pain, vomiting; skin burns, 

pruritus; In Animals: liver, 

kidney damage 

  

2,4- 

Dichlorophenoxya

cetic acid 

170 94-75-7 The substance is irritating to 

the skin, respiratory tract and 

eyes. Exposure at high levels 

could cause effects on the 

nervous system.  

  lassitude (weakness, 

exhaustion), stupor, 

hyporeflexia, muscle 

twitching; convulsions; 

dermatitis; In Animals: liver, 

kidney injury 

  

2,4-D 170 94-75-7 The substance is irritating to 

the skin, respiratory tract and 

eyes. Exposure at high levels 

could cause effects on the 

nervous system.  

  lassitude (weakness, 

exhaustion), stupor, 

hyporeflexia, muscle 

twitching; convulsions; 

dermatitis; In Animals: liver, 

kidney injury 
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1,1,1-Trichlorobis 

2,2-bis(p- 

chlorophenyl)etha

ne 

171 50-29-3 May cause mechanical 

irritation. The substance may 

cause effects on the central 

nervous system. This may 

result in convulsions and 

respiratory depression. 

Exposure at high levels could 

cause death. Medical 

observation is indicated.  

The substance may have 

effects on the central nervous 

system and liver. This 

substance is possibly 

carcinogenic to humans. 

Animal tests show that this 

substance possibly causes 

toxicity to human reproduction 

or development.  

irritation eyes, skin; 

paresthesia tongue, lips, 

face; tremor; anxiety, 

dizziness, confusion, 

malaise (vague feeling of 

discomfort), headache, 

lassitude (weakness, 

exhaustion); convulsions; 

paresis hands; vomiting; 

[potential occupational 

carcinogen] 

[in animals: liver, lung 

& lymphatic tumours] 

DDT 171 50-29-3 May cause mechanical 

irritation. The substance may 

cause effects on the central 

nervous system. This may 

result in convulsions and 

respiratory depression. 

Exposure at high levels could 

cause death. Medical 

observation is indicated.  

The substance may have 

effects on the central nervous 

system and liver. This 

substance is possibly 

carcinogenic to humans. 

Animal tests show that this 

substance possibly causes 

toxicity to human reproduction 

or development.  

irritation eyes, skin; 

paresthesia tongue, lips, 

face; tremor; anxiety, 

dizziness, confusion, 

malaise (vague feeling of 

discomfort), headache, 

lassitude (weakness, 

exhaustion); convulsions; 

paresis hands; vomiting; 

[potential occupational 

carcinogen] 

[in animals: liver, lung 

& lymphatic tumours] 

 

Dichlorodiphenyltr

ichloroethane 

171 50-29-3 May cause mechanical 

irritation. The substance may 

cause effects on the central 

nervous system. This may 

result in convulsions and 

respiratory depression. 

Exposure at high levels could 

cause death. Medical 

observation is indicated.  

The substance may have 

effects on the central nervous 

system and liver. This 

substance is possibly 

carcinogenic to humans. 

Animal tests show that this 

substance possibly causes 

toxicity to human reproduction 

or development.  

irritation eyes, skin; 

paresthesia tongue, lips, 

face; tremor; anxiety, 

dizziness, confusion, 

malaise (vague feeling of 

discomfort), headache, 

lassitude (weakness, 

exhaustion); convulsions; 

paresis hands; vomiting; 

[potential occupational 

carcinogen] 

[in animals: liver, lung 

& lymphatic tumours] 
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DDVP 172 62-73-7 The substance is irritating to 

the skin. The substance may 

cause effects on the nervous 

system by a cholinesterase 

inhibiting effect. Exposure 

above the OEL could cause 

death. The effects may be 

delayed. Medical observation 

is indicated.  

Repeated or prolonged contact 

with skin may cause 

dermatitis. Repeated or 

prolonged contact may cause 

skin sensitization. 

Cholinesterase inhibition. 

Cumulative effects are 

possible. See Acute 

Hazards/Symptoms. This 

substance is possibly 

carcinogenic to humans.  

irritation eyes, skin; miosis, 

ache eyes; rhinorrhea 

(discharge of thin nasal 

mucus); headache; chest 

tightness, wheezing, 

laryngeal spasm, salivation; 

cyanosis; anorexia, 

nausea, vomiting, 

diarrhoea; sweating; 

muscle fasciculation, 

paralysis, dizziness, ataxia; 

convulsions; low blood 

pressure, cardiac 

irregularity 

  

2,4-DES 173 136-78-7 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance at very 

high concentrations is irritating 

to the gastrointestinal tract. 

The substance may cause 

effects on the liver and 

kidneys.  

  irritation eyes, skin; liver, 

kidney damage; In Animals: 

central nervous system 

effects, convulsions 

  

Sodium 2,4-

dichloro phenoxy 

ethyl sulphate 

173 136-78-7 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance at very 

high concentrations is irritating 

to the gastrointestinal tract. 

The substance may cause 

effects on the liver and 

kidneys.  

  irritation eyes, skin; liver, 

kidney damage; In Animals: 

central nervous system 

effects, convulsions 
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Derris, 

commercial 

175 83-79-4 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the central 

nervous system. This may 

result in convulsions and 

respiratory depression.  

Repeated or prolonged contact 

with skin may cause 

dermatitis. The substance may 

have effects on the kidneys 

and liver.  

irritation eyes, skin, 

respiratory system; numb 

mucous membrane; 

nausea, vomiting, 

abdominal pain; muscle 

tremor, incoordination, 

clonic convulsions, stupor 

  

Rotenone 175 83-79-4 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the central 

nervous system. This may 

result in convulsions and 

respiratory depression.  

Repeated or prolonged contact 

with skin may cause 

dermatitis. The substance may 

have effects on the kidneys 

and liver.  

irritation eyes, skin, 

respiratory system; numb 

mucous membrane; 

nausea, vomiting, 

abdominal pain; muscle 

tremor, incoordination, 

clonic convulsions, stupor 

  

4-Hydroxy-4- 

methyl-pentane- 

2-one 

176 123-42-2 The substance is irritating to 

the eyes, skin and respiratory 

tract. If this liquid is swallowed, 

aspiration into the lungs may 

result in chemical pneumonitis. 

Exposure far above the OEL 

could cause lowering of 

consciousness.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

irritation eyes, skin, nose, 

throat; corneal damage; In 

Animals: narcosis, liver 

damage 

  

Diacetone alcohol 176 123-42-2 The substance is irritating to 

the eyes, skin and respiratory 

tract. If this liquid is swallowed, 

aspiration into the lungs may 

result in chemical pneumonitis. 

Exposure far above the OEL 

could cause lowering of 

consciousness.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

irritation eyes, skin, nose, 

throat; corneal damage; In 

Animals: narcosis, liver 

damage 

  

Dialkyl 79 

phthalate 

177 — No information in NIOSH pocket guide and ILO International Chemical Safety Cards 



CoE 180607: Milestone 5 Report (Version 3) 15/06/2021 

327 

 

Di-linear 79 

phthalate 

177 — No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Diallyl phthalate 178 131-17-9 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

2,2’- 

Diaminodiethylam

ine 

179 111-40-0 The substance is corrosive to 

the eyes, skin and respiratory 

tract. Corrosive on ingestion. 

Inhalation of the vapour may 

cause lung oedema. See 

Notes. The effects may be 

delayed. Medical observation 

is indicated. 

Repeated or prolonged contact 

with skin may cause 

dermatitis. Repeated or 

prolonged contact may cause 

skin sensitization. Repeated or 

prolonged inhalation may 

cause asthma.  

irritation eyes, skin, mucous 

membrane, upper 

respiratory system; 

dermatitis, skin 

sensitization; eye, skin 

necrosis; cough, dyspnea 

(breathing difficulty), 

pulmonary sensitization 

  

2,2’- 

Iminodi(ethylamin

e) 

179 111-40-0 The substance is corrosive to 

the eyes, skin and respiratory 

tract. Corrosive on ingestion. 

Inhalation of the vapour may 

cause lung oedema. See 

Notes. The effects may be 

delayed. Medical observation 

is indicated. 

Repeated or prolonged contact 

with skin may cause 

dermatitis. Repeated or 

prolonged contact may cause 

skin sensitization. Repeated or 

prolonged inhalation may 

cause asthma.  

irritation eyes, skin, mucous 

membrane, upper 

respiratory system; 

dermatitis, skin 

sensitization; eye, skin 

necrosis; cough, dyspnea 

(breathing difficulty), 

pulmonary sensitization 

  

*4,4’- 

Diaminodiphenyl

methane 

[DADPM, DDM] 

180 101-77-9 The substance may cause 

effects on the liver. This may 

result in liver impairment.  

Repeated or prolonged contact 

may cause skin sensitization. 

The substance may have 

effects on the liver. This 

substance is possibly 

carcinogenic to humans.  

irritation eyes; jaundice, 

hepatitis; myocardial 

damage; In Animals: heart, 

liver, spleen damage; 

[potential occupational 

carcinogen] 

[in animals: bladder 

cancer] 

*4,4’- Methylene 

dianiline [MDA] 

180 101-77-9 The substance may cause 

effects on the liver. This may 

result in liver impairment.  

Repeated or prolonged contact 

may cause skin sensitization. 

The substance may have 

effects on the liver. This 

substance is possibly 

carcinogenic to humans.  

irritation eyes; jaundice, 

hepatitis; myocardial 

damage; In Animals: heart, 

liver, spleen damage; 

[potential occupational 

carcinogen] 

[in animals: bladder 

cancer] 
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*MDA 180 101-77-9 The substance may cause 

effects on the liver. This may 

result in liver impairment.  

Repeated or prolonged contact 

may cause skin sensitization. 

The substance may have 

effects on the liver. This 

substance is possibly 

carcinogenic to humans.  

irritation eyes; jaundice, 

hepatitis; myocardial 

damage; In Animals: heart, 

liver, spleen damage; 

[potential occupational 

carcinogen] 

[in animals: bladder 

cancer] 

1,2- 

Diaminoethane 

181 107-15-3 The substance is corrosive to 

the eyes, skin and respiratory 

tract. Corrosive on ingestion.  

Repeated or prolonged contact 

with skin may cause 

dermatitis. Repeated or 

prolonged contact may cause 

skin sensitization. Repeated or 

prolonged inhalation may 

cause asthma.  

irritation nose, respiratory 

system; sensitization 

dermatitis; asthma; liver, 

kidney damage 

  

Ethylenediamine 181 107-15-3 The substance is corrosive to 

the eyes, skin and respiratory 

tract. Corrosive on ingestion.  

Repeated or prolonged contact 

with skin may cause 

dermatitis. Repeated or 

prolonged contact may cause 

skin sensitization. Repeated or 

prolonged inhalation may 

cause asthma.  

irritation nose, respiratory 

system; sensitization 

dermatitis; asthma; liver, 

kidney damage 

  

Diammonium 

peroxodisulphate 

[as S2O8] 

182 7727-54-0 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Diatomaceous 

earth, natural 

[respirable 

particulate] 

183 68855-54- 

9 

    irritation eyes, 

pneumoconiosis 

  

Diazomethane 185 334-88-3 The substance is very 

corrosive to the eyes, skin and 

respiratory tract. Inhalation of 

the vapour may cause lung 

oedema. Inhalation of the 

Repeated or prolonged 

inhalation may cause asthma. 

This substance is possibly 

carcinogenic to humans.  

irritation eyes; cough, short 

breath; headache, lassitude 

(weakness, exhaustion); 

flush skin, fever; chest pain, 

pulmonary oedema, 
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vapour may cause asthma-like 

reactions (RADS). See Notes. 

The liquid may cause frostbite. 

Exposure above the OEL 

could cause death. Medical 

observation is indicated.  

pneumonitis; asthma; 

liquid: frostbite 

Diborane 186 19287-45- 

7 

The substance is corrosive to 

the eyes, skin and respiratory 

tract. Inhalation may cause 

lung oedema. See Notes. The 

effects may be delayed. 

Exposure could cause death.  

Inhalation may cause asthma-

like reactions (RADS). 

Chest tightness, precordial 

pain, short breath, 

nonproductive cough, 

nausea; headache, 

dizziness, chills, fever, 

lassitude (weakness, 

exhaustion), tremor, muscle 

fasciculation; In Animals: 

liver, kidney damage; 

pulmonary oedema; 

haemorrhage 

  

1,2-Dibromo-2,2- 

dichloroethylene 

dimethyl 

phosphate 

187 300-76-5 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the nervous 

system. This may result in 

convulsions and respiratory 

depression. Cholinesterase 

inhibition. Exposure far above 

the OEL could cause death. 

The effects may be delayed. 

Medical observation is 

indicated.  

Cholinesterase inhibition. 

Cumulative effects are 

possible. See Acute 

Hazards/Symptoms.  

irritation eyes, skin; miosis, 

lacrimation (discharge of 

tears); headache; chest 

tightness, wheezing, 

laryngeal spasm; salivation; 

cyanosis; anorexia, 

nausea, vomiting, 

abdominal cramp, 

diarrhoea; lassitude 

(weakness, exhaustion), 

twitching, paralysis; 

dizziness, ataxia, 

convulsions; low blood 

pressure; cardiac 

irregularity 
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Dibrom 187 300-76-5 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the nervous 

system. This may result in 

convulsions and respiratory 

depression. Cholinesterase 

inhibition. Exposure far above 

the OEL could cause death. 

The effects may be delayed. 

Medical observation is 

indicated.  

Cholinesterase inhibition. 

Cumulative effects are 

possible. See Acute 

Hazards/Symptoms.  

irritation eyes, skin; miosis, 

lacrimation (discharge of 

tears); headache; chest 

tightness, wheezing, 

laryngeal spasm; salivation; 

cyanosis; anorexia, 

nausea, vomiting, 

abdominal cramp, 

diarrhoea; lassitude 

(weakness, exhaustion), 

twitching, paralysis; 

dizziness, ataxia, 

convulsions; low blood 

pressure; cardiac 

irregularity 

  

Naled 187 300-76-5 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the nervous 

system. This may result in 

convulsions and respiratory 

depression. Cholinesterase 

inhibition. Exposure far above 

the OEL could cause death. 

The effects may be delayed. 

Medical observation is 

indicated.  

Cholinesterase inhibition. 

Cumulative effects are 

possible. See Acute 

Hazards/Symptoms.  

irritation eyes, skin; miosis, 

lacrimation (discharge of 

tears); headache; chest 

tightness, wheezing, 

laryngeal spasm; salivation; 

cyanosis; anorexia, 

nausea, vomiting, 

abdominal cramp, 

diarrhoea; lassitude 

(weakness, exhaustion), 

twitching, paralysis; 

dizziness, ataxia, 

convulsions; low blood 

pressure; cardiac 

irregularity 
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Dibromodifluorom

ethane 

188 75-61-6 The substance is irritating to 

the respiratory tract. Inhalation 

of high levels may cause lung 

oedema. See Notes. The 

substance may cause effects 

on the central nervous system. 

Exposure could cause 

lowering of consciousness.  

  In Animals: irritation 

respiratory system; central 

nervous system symptoms; 

liver damage 

  

*1,2- 

Dibromoethane 

189 106-93-4 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the liver and 

kidneys. This may result in 

tissue lesions. Exposure at 

high concentrations could 

cause lowering of 

consciousness and death. The 

effects may be delayed.  

Repeated or prolonged contact 

with skin may cause 

dermatitis. The substance may 

have effects on the liver and 

kidneys, resulting in impaired 

functions. This substance is 

probably carcinogenic to 

humans. Animal tests show 

that this substance possibly 

causes toxicity to human 

reproduction or development.  

irritation eyes, skin, 

respiratory system; 

dermatitis with vesiculation; 

liver, heart, spleen, kidney 

damage; reproductive 

effects; [potential 

occupational carcinogen] 

[in animals: skin & lung 

tumours] 

Dibutyl hydrogen 

phosphate 

190 107-66-4 The substance is irritating to 

the eyes, skin and respiratory 

tract.  

  irritation eyes, skin, 

respiratory system; 

headache 

  

Dibutyl phosphate 190 107-66-4 The substance is irritating to 

the eyes, skin and respiratory 

tract.  

  irritation eyes, skin, 

respiratory system; 

headache 

  

Dibutyl phthalate 191 84-74-2   Animal tests show that this 

substance possibly causes 

toxicity to human reproduction 

or development. 

irritation eyes, upper 

respiratory system, 

stomach 
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Dichloroacetylene 192 7572-29-4 The substance may cause 

effects on the nervous system 

and kidneys. This may result in 

tissue lesions, impaired 

functions and kidney 

impairment.  

  headache, loss of appetite, 

nausea, vomiting, intense 

jaw pain, cranial nerve 

palsy; In Animals: kidney, 

liver, brain injury; weight 

loss; [potential occupational 

carcinogen] 

[in animals: kidney 

tumours] 

1,2- 

Dichlorobenzene 

193 95-50-1 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the central 

nervous system and liver. 

Exposure could cause 

lowering of consciousness.  

The substance defats the skin, 

which may cause dryness or 

cracking. The substance may 

have effects on the kidneys 

and blood.  

irritation eyes, nose; liver, 

kidney damage; skin 

blisters 

  

1,4- 

Dichlorobenzene 

194 106-46-7 The substance is irritating to 

the eyes, respiratory tract and 

skin. The substance may 

cause effects on the blood. 

This may result in haemolytic 

anaemia. The substance may 

cause effects on the central 

nervous system.  

The substance may have 

effects on the liver, central 

nervous system, blood and 

lungs. This may result in liver 

function impairment, 

neuropathy and anaemia. This 

substance is possibly 

carcinogenic to humans.  

Eye irritation, swelling 

periorbital (situated around 

the eye); profuse rhinitis; 

headache, anorexia, 

nausea, vomiting; weight 

loss, jaundice, cirrhosis; In 

Animals: liver, kidney injury; 

[potential occupational 

carcinogen] 

[in animals: liver & 

kidney cancer] 

Dichlorodifluorom

ethane 

195 75-71-8 Rapid evaporation of the liquid 

may cause frostbite. The 

substance may cause effects 

on the cardiovascular system 

and central nervous system. 

This may result in cardiac 

disorders and central nervous 

system depression. Exposure 

  dizziness, tremor, asphyxia, 

unconsciousness, cardiac 

arrhythmias, cardiac arrest; 

liquid: frostbite 
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could cause lowering of 

consciousness. See Notes.  

1,3-Dichloro-5,5-

dimethyl 2 

hydantoin 

196 118-52-5     irritation eyes, mucous 

membrane, respiratory 

system 

  

1,1-

Dichloroethane 

197 75-34-3 The substance is irritating to 

the eyes and upper respiratory 

tract. The substance may 

cause effects on the central 

nervous system. Exposure at 

high levels could cause 

unconsciousness. 

The substance defats the skin, 

which may cause dryness or 

cracking. The substance may 

have effects on the kidneys 

and liver.  

irritation skin; central 

nervous system 

depression; liver, kidney, 

lung damage 

  

Ethylidene 

dichloride 

197 75-34-3 The substance is irritating to 

the eyes and upper respiratory 

tract. The substance may 

cause effects on the central 

nervous system. Exposure at 

high levels could cause 

unconsciousness. 

The substance defats the skin, 

which may cause dryness or 

cracking. The substance may 

have effects on the kidneys 

and liver.  

irritation skin; central 

nervous system 

depression; liver, kidney, 

lung damage 
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*1,2-

Dichloroethane 

198 107-06-2 The vapour is irritating to the 

eyes, skin and respiratory 

tract. Inhalation may cause 

lung oedema. See Notes. The 

substance may cause effects 

on the kidneys and liver. This 

may result in impaired 

functions, liver damage and 

kidney damage. Exposure at 

high concentrations could 

cause lowering of 

consciousness and death. The 

effects may be delayed.  

Repeated or prolonged contact 

with skin may cause 

dermatitis. The substance may 

have effects on the liver and 

kidneys, resulting in impaired 

functions. This substance is 

possibly carcinogenic to 

humans.  

irritation eyes, corneal 

opacity; central nervous 

system depression; 

nausea, vomiting; 

dermatitis; liver, kidney, 

cardiovascular system 

damage; [potential 

occupational carcinogen] 

[in animals: 

forestomach, 

mammary gland & 

circulatory sys cancer] 

*1,1-

Dichloroethylene 

199 75-35-4 The substance is mildly 

irritating to the eyes and upper 

respiratory tract. Exposure far 

above the OEL could cause 

lowering of consciousness.  

The substance may have 

effects on the kidneys and 

liver. This may result in liver 

function impairment and 

kidney impairment. Tumours 

have been detected in 

experimental animals but may 

not be relevant to humans.  

irritation eyes, skin, throat; 

dizziness, headache, 

nausea, dyspnea 

(breathing difficulty); liver, 

kidney disturbance; 

pneumonitis; [potential 

occupational carcinogen] 

[in animals: liver & 

kidney tumours] 

*Vinylidene 

chloride 

199 75-35-4 The substance is mildly 

irritating to the eyes and upper 

respiratory tract. Exposure far 

above the OEL could cause 

lowering of consciousness.  

The substance may have 

effects on the kidneys and 

liver. This may result in liver 

function impairment and 

kidney impairment. Tumours 

have been detected in 

experimental animals but may 

not be relevant to humans.  

irritation eyes, skin, throat; 

dizziness, headache, 

nausea, dyspnea 

(breathing difficulty); liver, 

kidney disturbance; 

pneumonitis; [potential 

occupational carcinogen] 

[in animals: liver & 

kidney tumours] 
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1,2 

Dichloroethylene 

cis & trans 

isomers 

200 540-59-0 The substance is irritating to 

the eyes and respiratory tract. 

The substance may cause 

effects on the central nervous 

system at high levels. This 

may result in the lowering of 

consciousness.  

The substance defats the skin, 

which may cause dryness or 

cracking. The substance may 

have effects on the liver.  

irritation eyes, respiratory 

system; central nervous 

system depression 

  

Dichlorofluoromet

hane 

201 75-43-4 The liquid may cause frostbite. 

The substance may cause 

effects on the central nervous 

system at high concentrations. 

Exposure far above the OEL 

could cause cardiac 

dysrhythmia.  

The substance may have 

effects on the liver.  

asphyxia, cardiac 

arrhythmias, cardiac arrest; 

liquid: frostbite 

  

Fluorodichloromet

hane 

201 75-43-4 The liquid may cause frostbite. 

The substance may cause 

effects on the central nervous 

system at high concentrations. 

Exposure far above the OEL 

could cause cardiac 

dysrhythmia.  

The substance may have 

effects on the liver.  

asphyxia, cardiac 

arrhythmias, cardiac arrest; 

liquid: frostbite 
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*Dichloromethane 202 75-09-2 The substance is irritating to 

the eyes, skin and respiratory 

tract. If swallowed the 

substance may cause vomiting 

and could result in aspiration 

pneumonitis. The substance 

may cause effects on the 

central nervous system, blood, 

liver, heart and lungs. 

Exposure could cause carbon 

monoxide poisoning. This may 

result in impaired functions. 

Exposure at high 

concentrations could cause 

lowering of consciousness and 

death. The effects may be 

delayed.  

The substance may have 

effects on the central nervous 

system. This substance is 

probably carcinogenic to 

humans.  

irritation eyes, skin; 

lassitude (weakness, 

exhaustion), drowsiness, 

dizziness; numb, tingle 

limbs; nausea; [potential 

occupational carcinogen] 

[in animals: lung, liver, 

salivary & mammary 

gland tumours] 

*Methylene 

chloride 

202 75-09-2 The substance is irritating to 

the eyes, skin and respiratory 

tract. If swallowed the 

substance may cause vomiting 

and could result in aspiration 

pneumonitis. The substance 

may cause effects on the 

central nervous system, blood, 

liver, heart and lungs. 

Exposure could cause carbon 

monoxide poisoning. This may 

result in impaired functions. 

Exposure at high 

concentrations could cause 

lowering of consciousness and 

The substance may have 

effects on the central nervous 

system. This substance is 

probably carcinogenic to 

humans.  

irritation eyes, skin; 

lassitude (weakness, 

exhaustion), drowsiness, 

dizziness; numb, tingle 

limbs; nausea; [potential 

occupational carcinogen] 

[in animals: lung, liver, 

salivary & mammary 

gland tumours] 
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death. The effects may be 

delayed.  

*2,2’-Dichloro- 

4,4’-methylene 

dianiline 

203 101-14-4 The substance may cause 

effects on the blood.  

This substance is carcinogenic 

to humans.  

hematuria (blood in the 

urine), cyanosis, nausea, 

methemoglobinemia, 

kidney irritation; [potential 

occupational carcinogen] 

[in animals: liver, lung 

& bladder tumours] 

*MBOCA 203 101-14-4 The substance may cause 

effects on the blood.  

This substance is carcinogenic 

to humans.  

hematuria (blood in the 

urine), cyanosis, nausea, 

methemoglobinemia, 

kidney irritation; [potential 

occupational carcinogen] 

[in animals: liver, lung 

& bladder tumours] 

Dicyclohexyl 

phthalate 

206 84-61-7 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Dicyclopentadien

e 

207 77-73-6 The substance is irritating to 

the eyes, skin and respiratory 

tract. 

  irritation eyes, skin, nose, 

throat; incoordination, 

headache; sneezing, 

cough; skin blisters; In 

Animals: kidney, lung 

damage 

  

Dicyclopentadien

yl iron 

208 102-54-5 May cause mechanical 

irritation.  

  Possible irritation eyes, 

skin, respiratory system; In 

Animals: liver, red blood 

cell, testicular changes 

  

Ferrocene 208 102-54-5 May cause mechanical 

irritation.  

  Possible irritation eyes, 

skin, respiratory system; In 

Animals: liver, red blood 

cell, testicular changes 
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2,2’- 

Iminodiethanol 

210 111-42-2 The substance is corrosive to 

the eyes 

Repeated or prolonged contact 

may cause skin sensitization. 

The substance may have 

effects on the liver and 

kidneys.  

irritation eyes, skin, nose, 

throat; eye burns, corneal 

necrosis; skin burns; 

lacrimation (discharge of 

tears), cough, sneezing 

  

Diethanolamine 210 111-42-2 The substance is corrosive to 

the eyes 

Repeated or prolonged contact 

may cause skin sensitization. 

The substance may have 

effects on the liver and 

kidneys.  

irritation eyes, skin, nose, 

throat; eye burns, corneal 

necrosis; skin burns; 

lacrimation (discharge of 

tears), cough, sneezing 

  

Diethylamine 211 109-89-7 The substance is corrosive to 

the eyes, skin and respiratory 

tract. Corrosive on ingestion. 

Inhalation may cause lung 

oedema, but only after initial 

corrosive effects on eyes 

and/or airways have become 

manifest. Inhalation may cause 

pneumonitis. Exposure at high 

levels could cause severe 

swelling of the throat. Medical 

observation is indicated.  

Lungs may be affected by 

repeated or prolongated 

exposure to the vapour. The 

substance may have effects on 

the teeth. This may result in 

erosion.  

irritation eyes, skin, 

respiratory system; in 

animals; myocardial 

degeneration 

  

2,2’-Oxydiethanol 213 111-46-6 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Diethylene glycol 213 111-46-6 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Diethyl ether 214 60-29-7 The substance is irritating to 

the eyes and respiratory tract. 

If this liquid is swallowed, 

aspiration into the lungs may 

result in chemical pneumonitis. 

The substance may cause 

effects on the central nervous 

The substance defats the skin, 

which may cause dryness or 

cracking. The substance may 

have effects on the central 

nervous system. May cause 

addiction.  

irritation eyes, skin, upper 

respiratory system; 

dizziness, drowsiness, 

headache, excited, 

narcosis; nausea, vomiting 
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system. This may result in 

narcosis.  

Ether 214 60-29-7 The substance is irritating to 

the eyes and respiratory tract. 

If this liquid is swallowed, 

aspiration into the lungs may 

result in chemical pneumonitis. 

The substance may cause 

effects on the central nervous 

system. This may result in 

narcosis.  

The substance defats the skin, 

which may cause dryness or 

cracking. The substance may 

have effects on the central 

nervous system. May cause 

addiction.  

irritation eyes, skin, upper 

respiratory system; 

dizziness, drowsiness, 

headache, excited, 

narcosis; nausea, vomiting 

  

Ethyl ether 214 60-29-7 The substance is irritating to 

the eyes and respiratory tract. 

If this liquid is swallowed, 

aspiration into the lungs may 

result in chemical pneumonitis. 

The substance may cause 

effects on the central nervous 

system. This may result in 

narcosis.  

The substance defats the skin, 

which may cause dryness or 

cracking. The substance may 

have effects on the central 

nervous system. May cause 

addiction.  

irritation eyes, skin, upper 

respiratory system; 

dizziness, drowsiness, 

headache, excited, 

narcosis; nausea, vomiting 

  

Diethyl ketone 216 96-22-0 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Pentan-3-one 216 96-22-0 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Diethyl phthalate 217 84-66-2 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

m- 

Dihydroxybenzen

e 

219 108-46-3 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 
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Resorcinol 219 108-46-3 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Hydroquinone 220 123-31-9 The substance is severely 

irritating to the eyes. The 

substance is irritating to the 

skin and respiratory tract.  

Repeated or prolonged contact 

with skin may cause 

dermatitis. Repeated or 

prolonged contact may cause 

skin sensitization. The 

substance may have effects on 

the eyes and skin. This may 

result in discolouration of the 

conjunctiva and cornea and 

skin depigmentation. This 

substance is possibly 

carcinogenic to humans.  

irritation eyes: 

conjunctivitis; keratitis 

(inflammation of the 

cornea); central nervous 

system excitement; 

coloured urine, nausea, 

dizziness, suffocation, rapid 

breath; muscle twitching, 

delirium; collapse; skin 

irritation, sensitization, 

dermatitis 

  

p- 

Dihydroxybenzen

e 

220 123-31-9 The substance is severely 

irritating to the eyes. The 

substance is irritating to the 

skin and respiratory tract.  

Repeated or prolonged contact 

with skin may cause 

dermatitis. Repeated or 

prolonged contact may cause 

skin sensitization. The 

substance may have effects on 

the eyes and skin. This may 

result in discolouration of the 

conjunctiva and cornea and 

skin depigmentation. This 

substance is possibly 

carcinogenic to humans.  

irritation eyes: 

conjunctivitis; keratitis 

(inflammation of the 

cornea); central nervous 

system excitement; 

coloured urine, nausea, 

dizziness, suffocation, rapid 

breath; muscle twitching, 

delirium; collapse; skin 

irritation, sensitization, 

dermatitis 

  

2,6- 

Dimethylheptan-

4-one 

221 108-83-8 The substance is irritating to 

the eyes, skin and respiratory 

tract. Exposure to high 

concentrations could cause 

lowering of consciousness.  

Repeated or prolonged contact 

with skin may cause 

dermatitis.  

irritation eyes, skin, nose, 

throat; headache, 

dizziness; dermatitis; liver, 

kidney damage 
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Diisobutyl ketone 221 108-83-8 The substance is irritating to 

the eyes, skin and respiratory 

tract. Exposure to high 

concentrations could cause 

lowering of consciousness.  

Repeated or prolonged contact 

with skin may cause 

dermatitis.  

irritation eyes, skin, nose, 

throat; headache, 

dizziness; dermatitis; liver, 

kidney damage 

  

Diisobutyl 

phthalate 

222 84-69-5 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Diisodecyl 

phthalate 

223 26761-40-

0 

No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Diisononyl 

phthalate 

224 28553-12-

0 

No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Diisooctyl 

phthalate 

225 27554-26-

3 

No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Diisopropylamine 226 108-18-9 The substance is corrosive to 

the eyes, skin and respiratory 

tract. Corrosive on ingestion. 

Contact of the vapour with the 

eyes may cause visual 

disturbances. Exposure could 

cause asphyxiation due to 

swelling in the throat. 

Inhalation of high 

concentrations may cause lung 

oedema, but only after initial 

corrosive effects on the eyes 

and the upper respiratory tract 

have become manifest.  

Repeated or prolonged contact 

with skin may cause 

dermatitis.  

irritation eyes, skin, 

respiratory system; nausea, 

vomiting; headache; visual 

disturbance 
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Diisopropyl ether 227 108-20-3 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the central 

nervous system. Exposure 

above the OEL could cause 

lowering of consciousness.  

Repeated or prolonged contact 

with skin may cause 

dermatitis.  

irritation eyes, skin, nose; 

resp discomfort; dermatitis; 

In Animals: drowsiness, 

dizziness, 

unconsciousness, narcosis 

  

Isopropyl ether 227 108-20-3 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the central 

nervous system. Exposure 

above the OEL could cause 

lowering of consciousness.  

Repeated or prolonged contact 

with skin may cause 

dermatitis.  

irritation eyes, skin, nose; 

resp discomfort; dermatitis; 

In Animals: drowsiness, 

dizziness, 

unconsciousness, narcosis 

  

Dimethoxymethan

e 

228 109-87-5 The substance is irritating to 

the eyes and respiratory tract. 

The substance may cause 

effects on the central nervous 

system. Exposure far above 

the OEL could cause 

unconsciousness.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

irritation eyes, skin, upper 

respiratory system; 

anaesthesia 

  

Methylal 228 109-87-5 The substance is irritating to 

the eyes and respiratory tract. 

The substance may cause 

effects on the central nervous 

system. Exposure far above 

the OEL could cause 

unconsciousness.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

irritation eyes, skin, upper 

respiratory system; 

anaesthesia 
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Dimethylamine 230 124-40-3 The substance is corrosive to 

the eyes and skin. The vapour 

is severely irritating to the 

respiratory tract. Corrosive on 

ingestion.  

  irritation nose, throat; 

sneezing, cough, dyspnea 

(breathing difficulty); 

pulmonary oedema; 

conjunctivitis; dermatitis; 

liquid: frostbite 

  

1,3- Dimethylbutyl 

acetate 

232 108-84-9 The substance is irritating to 

the eyes, skin and respiratory 

tract. Exposure at high levels 

could cause unconsciousness.  

  irritation eyes, skin, nose, 

throat; headache; In 

Animals: narcosis 

  

sec-Hexyl acetate 232 108-84-9 The substance is irritating to 

the eyes, skin and respiratory 

tract. Exposure at high levels 

could cause unconsciousness.  

  irritation eyes, skin, nose, 

throat; headache; In 

Animals: narcosis 

  

Dimethyl ether 233 115-10-6 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

N, N- 

Dimethylethyiami

ne [DMEA] 

234 598-56-1 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Dimethyl 

phthalate 

236 131-11-3     irritation eyes, upper 

respiratory system; 

stomach pain 

  

2-Methyl-4,6- 

dinitrophenol 

239 534-52-1 The substance is corrosive to 

the eyes. The substance is 

irritating to the skin. The 

substance may cause effects 

on the metabolic rate. 

Exposure at high levels could 

cause death.  

  Sense of well being; 

headache, fever, lassitude 

(weakness, exhaustion), 

profuse sweating, excess 

thirst, tachycardia, 

hyperpnea, cough, short 

breath, coma 

  

Dinonyl phthalate 241 84-76-4         



CoE 180607: Milestone 5 Report (Version 3) 15/06/2021 

344 

 

Diphenylamine 244 122-39-4 The substance is irritating to 

the eyes and respiratory tract.  

The substance may have 

effects on the kidneys. This 

may result in impaired 

functions. The substance may 

have effects on the blood. This 

may result in anaemia. 

irritation eyes, skin, mucous 

membrane; eczema; 

tachycardia, hypertension; 

cough, sneezing; 

methemoglobinemia; 

increased blood pressure, 

heart rate; proteinuria, 

hematuria (blood in the 

urine), bladder injury; In 

Animals: teratogenic effects 

  

Diphenyl ether 

[vapour] 

245 101-84-8 The substance is mildly 

irritating to the eyes, skin and 

upper respiratory tract.  

Repeated or prolonged contact 

with skin may cause 

dermatitis.  

irritation eyes, nose, skin; 

nausea 

  

Phenyl ether, 

vapour 

245 101-84-8 The substance is mildly 

irritating to the eyes, skin and 

upper respiratory tract.  

Repeated or prolonged contact 

with skin may cause 

dermatitis.  

irritation eyes, nose, skin; 

nausea 

  

Diphosphorus 

pentasulphide 

246 1314-80-3 The substance is corrosive to 

the eyes. The substance is 

severely irritating to the skin 

and respiratory tract.  

  irritation eyes, skin, 

respiratory system; apnea, 

coma, convulsions; 

conjunctivitis pain, 

lacrimation (discharge of 

tears), photophobia 

(abnormal visual 

intolerance to light), kerato-

conjunctivitis, corneal 

vesiculation; dizziness; 

headache; lassitude 

(weakness, exhaustion); 

irritability, insomnia; 

gastrointestinal disturbance 
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Phosphorus 

pentasulphide 

246 1314-80-3 The substance is corrosive to 

the eyes. The substance is 

severely irritating to the skin 

and respiratory tract.  

  irritation eyes, skin, 

respiratory system; apnea, 

coma, convulsions; 

conjunctivitis pain, 

lacrimation (discharge of 

tears), photophobia 

(abnormal visual 

intolerance to light), kerato-

conjunctivitis, corneal 

vesiculation; dizziness; 

headache; lassitude 

(weakness, exhaustion); 

irritability, insomnia; 

gastrointestinal disturbance 

  

Diphosphorus 

pentoxide 

247 1314-56-3 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Dipotassium 

peroxodisulphate 

[as S2O8] 

248 7727-21-1 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Diquat dibromide 249 85-00-7 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the kidneys, 

liver, cardiovascular system 

and gastrointestinal tract. This 

may result in impaired 

functions and tissue lesions. 

Exposure to high 

concentrations could cause 

death.  

The substance may have 

effects on the eyes. This may 

result in cataract.  

irritation eyes, skin, mucous 

membrane, respiratory 

system; rhinorrhea 

(discharge of thin nasal 

mucus), epistaxis 

(nosebleed); skin burns; 

nausea, vomiting, 

diarrhoea, malaise (vague 

feeling of discomfort); 

kidney, liver injury; cough, 

chest pain, dyspnea 

(breathing difficulty), 

pulmonary oedema; tremor, 
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convulsions; delayed 

healing of wounds 

Disodium 

disulphide 

250 7681-57-4 The substance is severely 

irritating to the gastrointestinal 

tract. The substance is 

irritating to the eyes and 

respiratory tract. Inhalation 

may cause asthma-like 

reactions.  

  irritation eyes, skin, mucous 

membrane 

  

Sodium meta 

bisulphate 

250 7681-57-4 The substance is severely 

irritating to the gastrointestinal 

tract. The substance is 

irritating to the eyes and 

respiratory tract. Inhalation 

may cause asthma-like 

reactions.  

  irritation eyes, skin, mucous 

membrane 

  

Disodium 

peroxodisulphate 

[as Na2S2O8] 

251 7775-27-1 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 
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Disulfoton 252 298-04-4 The substance may cause 

effects on the nervous system. 

This may result in convulsions 

and respiratory failure. 

Exposure above the OEL 

could cause death. 

Cholinesterase inhibition. The 

effects may be delayed. 

Medical observation is 

indicated.  

Cholinesterase inhibition. 

Cumulative effects are 

possible. See Acute 

Hazards/Symptoms.  

irritation eyes, skin; 

nausea, vomiting, 

abdominal cramps, 

diarrhoea, salivation; 

headache, dizziness, 

lassitude (weakness, 

exhaustion); rhinorrhea 

(discharge of thin nasal 

mucus), chest tightness; 

blurred vision, miosis; 

cardiac irregularity; muscle 

fasciculation; dyspnea 

(breathing difficulty); eye, 

skin burns 

  

Disulphur 

decafluoride 

253 5714-22-7     irritation eyes, skin, 

respiratory system; In 

Animals: pulmonary 

oedema, haemorrhage 

  

Sulphur 

pentafluoride 

253 5714-22-7     irritation eyes, skin, 

respiratory system; In 

Animals: pulmonary 

oedema, haemorrhage 

  

Disulphur 

dichloride 

254 10025-67- 

9 

Lachrymation. The substance 

is corrosive to the eyes, skin 

and respiratory tract. Corrosive 

on ingestion. Inhalation of the 

vapour may cause lung 

oedema. See Notes. The 

effects may be delayed. 

Medical observation is 

indicated.  

  irritation eyes, skin, mucous 

membrane; lacrimation 

(discharge of tears); cough; 

eye, skin burns; pulmonary 

oedema 
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Sulphur 

monochloride 

254 10025-67-

9 

Lachrymation. The substance 

is corrosive to the eyes, skin 

and respiratory tract. Corrosive 

on ingestion. Inhalation of the 

vapour may cause lung 

oedema. See Notes. The 

effects may be delayed. 

Medical observation is 

indicated.  

  irritation eyes, skin, mucous 

membrane; lacrimation 

(discharge of tears); cough; 

eye, skin burns; pulmonary 

oedema 

  

2,6-Di-tert- butyl-

p-cresol 

255 128-37-0 The substance is irritating to 

the eyes and skin.  

Repeated or prolonged contact 

with skin may cause 

dermatitis. The substance may 

have effects on the liver.  

irritation eyes, skin; In 

Animals: decreased growth 

rate, increased liver weight 

  

4,4’-Thiobis(6- 

terf-butyl-m- 

cresol) 

256 96-69-5     irritation eyes, skin, 

respiratory system 

  

6,6-Di-tert- butyl-

4,4—thiodi-m- 

cresol 

256 96-69-5     irritation eyes, skin, 

respiratory system 

  

Diuron 257 330-54-1     irritation eyes, skin, nose, 

throat; In Animals: 

anaemia, 

methemoglobinemia 

  

Divinyl benzene 

[DVB] 

258 1321-74-0 The substance is irritating to 

the eyes, skin and respiratory 

tract.  

Repeated or prolonged contact 

with skin may cause 

dermatitis.  

irritation eyes, skin, 

respiratory system; skin 

burns; In Animals: central 

nervous system depression 

  

Emery inhalable 

particulate 

259 1302-74-5     irritation eyes, skin, 

respiratory system 

  

Emery respirable 

particulate 

260 1302-74-6  No information in NIOSH pocket guide and ILO International Chemical Safety Cards 
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Enflurane 263 13838-16- 

9 

The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the central 

nervous system and 

cardiovascular system. 

Exposure at high levels could 

cause unconsciousness.  

  irritation eyes; central 

nervous system 

depression, analgesia, 

anaesthesia, convulsions, 

resp depression 

  

1,2 Epoxy-4-

epoxyethyl-

cyclohexane 

265 106-87-6 The substance is irritating to 

the eyes, skin and respiratory 

tract. Inhalation may cause 

lung oedema. Exposure at 

high levels could cause death. 

The effects may be delayed. 

Medical observation is 

indicated. See Notes.  

The substance may have 

effects on the kidneys, ovary 

and testes. This may result in 

tissue lesions. This substance 

is possibly carcinogenic to 

humans. Animal tests show 

that this substance possibly 

causes toxic effects on human 

reproduction.  

In Animals: irritation eyes, 

skin, respiratory system; 

testicular atrophy; 

leukopenia (reduced blood 

leukocytes), necrosis 

thymus; skin sensitization; 

[potential occupational 

carcinogen] 

  

4-Vinyl 

cyclohexene 

dioxide 

265 106-87-6 The substance is irritating to 

the eyes, skin and respiratory 

tract. Inhalation may cause 

lung oedema. Exposure at 

high levels could cause death. 

The effects may be delayed. 

Medical observation is 

indicated. See Notes.  

The substance may have 

effects on the kidneys, ovary 

and testes. This may result in 

tissue lesions. This substance 

is possibly carcinogenic to 

humans. Animal tests show 

that this substance possibly 

causes toxic effects on human 

reproduction.  

In Animals: irritation eyes, 

skin, respiratory system; 

testicular atrophy; 

leukopenia (reduced blood 

leukocytes), necrosis 

thymus; skin sensitization; 

[potential occupational 

carcinogen] 
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2,3-Epoxypropyl 

isopropyl ether 

Isopropyl glycidyl 

ether (correct 

name) 

266 4016-14-2 The substance is irritating to 

the eyes, skin and respiratory 

tract. Inhalation of the vapour 

may cause lung oedema. See 

Notes. The substance may 

cause effects on the central 

nervous system. Exposure 

above the OEL could cause 

lowering of consciousness.  

  irritation eyes, skin, upper 

respiratory system; skin 

sensitization; possible 

hematopoietic, reproductive 

effects 

  

Isopropyl glycidyl 

ether [IGE] 

266 4016-14-2 The substance is irritating to 

the eyes, skin and respiratory 

tract. Inhalation of the vapour 

may cause lung oedema. See 

Notes. The substance may 

cause effects on the central 

nervous system. Exposure 

above the OEL could cause 

lowering of consciousness.  

  irritation eyes, skin, upper 

respiratory system; skin 

sensitization; possible 

hematopoietic, reproductive 

effects 

  

Ethanethiol 267 75-08-1 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the central 

nervous system. This may 

result in the lowering of 

consciousness and respiratory 

depression.  

  irritation mucous 

membrane; headache, 

nausea; In Animals: 

incoordination, lassitude 

(weakness, exhaustion); 

liver, kidney damage; 

cyanosis; narcosis 
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Ethyl mercaptan 267 75-08-1 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the central 

nervous system. This may 

result in the lowering of 

consciousness and respiratory 

depression.  

  irritation mucous 

membrane; headache, 

nausea; In Animals: 

incoordination, lassitude 

(weakness, exhaustion); 

liver, kidney damage; 

cyanosis; narcosis 

  

Ethanol 268 64-17-5 The substance is severely 

irritating to the eyes. The 

vapour at high levels is 

irritating to the eyes and 

respiratory tract. The 

substance may cause effects 

on the central nervous system.  

The substance defats the skin, 

which may cause dryness or 

cracking. The substance may 

have effects on the upper 

respiratory tract and central 

nervous system. This may 

result in irritation, headache, 

fatigue and lack of 

concentration. See Notes.  

irritation eyes, skin, nose; 

headache, drowsiness, 

lassitude (weakness, 

exhaustion), narcosis; 

cough; liver damage; 

anaemia; reproductive, 

teratogenic effects 

  

Ethyl alcohol 268 64-17-5 The substance is severely 

irritating to the eyes. The 

vapour at high levels is 

irritating to the eyes and 

respiratory tract. The 

substance may cause effects 

on the central nervous system.  

The substance defats the skin, 

which may cause dryness or 

cracking. The substance may 

have effects on the upper 

respiratory tract and central 

nervous system. This may 

result in irritation, headache, 

fatigue and lack of 

concentration. See Notes.  

irritation eyes, skin, nose; 

headache, drowsiness, 

lassitude (weakness, 

exhaustion), narcosis; 

cough; liver damage; 

anaemia; reproductive, 

teratogenic effects 
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*Ethylene glycol 

monoethyl ether 

[EGEE] 

270 110-80-5 The substance is mildly 

irritating to the eyes and 

respiratory tract. The 

substance may cause effects 

on the central nervous system, 

blood, bone marrow, kidneys 

and liver. Exposure at high 

levels could cause 

unconsciousness. Medical 

observation is indicated.  

The substance defats the skin, 

which may cause dryness or 

cracking. The substance may 

have effects on the blood and 

bone marrow. This may result 

in anaemia and lesions of 

blood cells. May cause toxicity 

to human reproduction or 

development.  

In Animals: irritation eyes, 

respiratory system; blood 

changes; liver, kidney, lung 

damage; reproductive, 

teratogenic effects 

  

Glycol monoethyl 270 110-80-5 The substance is mildly 

irritating to the eyes and 

respiratory tract. The 

substance may cause effects 

on the central nervous system, 

blood, bone marrow, kidneys 

and liver. Exposure at high 

levels could cause 

unconsciousness. Medical 

observation is indicated.  

The substance defats the skin, 

which may cause dryness or 

cracking. The substance may 

have effects on the blood and 

bone marrow. This may result 

in anaemia and lesions of 

blood cells. May cause toxicity 

to human reproduction or 

development.  

In Animals: irritation eyes, 

respiratory system; blood 

changes; liver, kidney, lung 

damage; reproductive, 

teratogenic effects 

  

*Ethylene glycol 

monoethyl ether 

acetate [EGEEA] 

271 111-15-9 The vapour is mildly irritating 

to the eyes. The substance 

may cause effects on the 

blood at high levels. This may 

result in lesions of blood cells 

and kidney impairment. The 

substance may cause effects 

on the central nervous system. 

Exposure far above the OEL 

could cause unconsciousness.  

The substance defats the skin, 

which may cause dryness or 

cracking. The substance may 

have effects on the blood. This 

may result in lesions of blood 

cells, anaemia and kidney 

impairment. May cause toxicity 

to human reproduction or 

development.  

irritation eyes, nose; 

vomiting; kidney damage; 

paralysis; In Animals: 

reproductive, teratogenic 

effects 
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Ethyl acetate 272 141-78-6 The substance is mildly 

irritating to the eyes and 

respiratory tract. The 

substance may cause effects 

on the central nervous system. 

Exposure far above the OEL 

could cause lowering of 

consciousness.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

irritation eyes, skin, nose, 

throat; narcosis; dermatitis 

  

Ethyl acrylate 

C2H5 

273 140-88-5 The substance is irritating to 

the eyes, skin and respiratory 

tract.  

Repeated or prolonged contact 

may cause skin sensitization. 

Tumours have been detected 

in experimental animals but 

may not be relevant to 

humans.  

irritation eyes, skin, 

respiratory system; 

[potential occupational 

carcinogen] 

[in animals: tumours of 

the forestomach] 

Ethylamine 274 75-04-7 The substance is severely 

irritating to the eyes, skin and 

respiratory tract.  

  irritation eyes, skin, 

respiratory system; skin 

burns, dermatitis 

  

5-Methylheptan-

3-one 

275 541-85-5 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the central 

nervous system. Exposure far 

above the OEL could cause 

unconsciousness.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

irritation eyes, skin, mucous 

membrane; headache; 

narcosis, coma; dermatitis 

  

Ethyl amyl ketone 275 541-85-5 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the central 

nervous system. Exposure far 

above the OEL could cause 

unconsciousness.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

irritation eyes, skin, mucous 

membrane; headache; 

narcosis, coma; dermatitis 
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Ethylbenzene 276 100-41-4 The substance is irritating to 

the eyes, skin and respiratory 

tract. If this liquid is swallowed, 

aspiration into the lungs may 

result in chemical pneumonitis. 

The substance may cause 

effects on the central nervous 

system. Exposure above the 

OEL could cause lowering of 

consciousness.  

This substance is possibly 

carcinogenic to humans. The 

substance may have effects on 

the kidneys and liver. This may 

result in impaired functions.  

irritation eyes, skin, mucous 

membrane; headache; 

dermatitis; narcosis, coma 

  

Ethyl butyl ketone 278 106-35-4 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the central 

nervous system. Exposure 

could cause lowering of 

consciousness.  

Repeated or prolonged contact 

with skin may cause 

dermatitis.  

irritation eyes, skin, mucous 

membrane; headache, 

narcosis, coma; dermatitis 

  

Heptane-3-one 278 106-35-4 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the central 

nervous system. Exposure 

could cause lowering of 

consciousness.  

Repeated or prolonged contact 

with skin may cause 

dermatitis.  

irritation eyes, skin, mucous 

membrane; headache, 

narcosis, coma; dermatitis 

  

Ethyl 

chloroformate 

280 541-41-3         
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Ethylene dinitrate 282 628-96-6 The substance may cause 

effects on the cardiovascular 

system. This may result in a 

sudden lowering of blood 

pressure. The substance may 

cause effects on the blood. 

This may result in the 

formation of methaemoglobin. 

Medical observation is 

indicated. The effects may be 

delayed.  

Repeated exposure leads to 

marked tolerance and short 

absence from exposure may 

lead to sudden death. 

Repeated exposure leads to 

marked tolerance and short 

absence from exposure may 

lead to sudden death.  

throbbing headache; 

dizziness; nausea, 

vomiting, abdominal pain; 

hypotension, flush, 

palpitations, angina; 

methemoglobinemia; 

delirium, central nervous 

system depression; 

irritation skin; In Animals: 

anaemia; liver, kidney 

damage 

  

*Ethylene glycol 

monomethyl ether 

[EGME] 

285 109-86-4 The substance is mildly 

irritating to the eyes and 

respiratory tract. The 

substance may cause effects 

on the central nervous system, 

blood, bone marrow, kidneys 

and liver. Exposure at high 

levels could cause 

unconsciousness. Medical 

observation is indicated.  

The substance defats the skin, 

which may cause dryness or 

cracking. The substance may 

have effects on the blood and 

bone marrow. This may result 

in anaemia and lesions of 

blood cells. May cause toxicity 

to human reproduction or 

development.  

irritation eyes, nose, throat; 

headache, drowsiness, 

lassitude (weakness, 

exhaustion); ataxia, tremor; 

anaemic pallor; In Animals: 

reproductive, teratogenic 

effects 

  

*Ethylene glycol 

monomethyl ether 

acetate [EGMEA] 

286 110-49-6 The vapour is mildly irritating 

to the eyes. The substance 

may cause effects on the bone 

marrow and central nervous 

system. The substance may 

cause effects on the blood at 

high levels. This may result in 

lesions of blood cells and 

kidney impairment. Exposure 

far above the OEL could cause 

unconsciousness.  

The substance defats the skin, 

which may cause dryness or 

cracking. The substance may 

have effects on the bone 

marrow and blood. This may 

result in lesions of blood cells 

and kidney impairment. May 

cause toxicity to human 

reproduction or development.  

irritation eyes, nose, throat; 

kidney, brain damage; In 

Animals: narcosis; 

reproductive, teratogenic 

effects 
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*Ethylene oxide 288 75-21-8 The vapour is irritating to the 

eyes, skin and respiratory 

tract. Water solutions may 

cause skin blisters. Rapid 

evaporation of the liquid may 

cause frostbite.  

Repeated or prolonged contact 

may cause skin sensitization. 

Repeated or prolonged 

inhalation may cause asthma. 

The substance may have 

effects on the nervous system. 

This substance is carcinogenic 

to humans. May cause 

heritable genetic damage to 

human germ cells.  

irritation eyes, skin, nose, 

throat; peculiar taste; 

headache; nausea, 

vomiting, diarrhoea; 

dyspnea (breathing 

difficulty), cyanosis, 

pulmonary oedema; 

drowsiness, lassitude 

(weakness, exhaustion), 

incoordination; EKG 

abnormal; eye, skin burns 

(liquid or high vapour 

concentration); liquid: 

frostbite; reproductive 

effects; In Animals: 

convulsions; liver, kidney 

damage [potential 

occupational carcinogen] 

[peritoneal cancer, 

leukaemia] 

Ethyl formate 289 109-94-4 The substance is irritating to 

the eyes and respiratory tract. 

The substance may cause 

effects on the central nervous 

system. Exposure far above 

the OEL could cause lowering 

of consciousness.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

irritation eyes, upper 

respiratory system; In 

Animals: narcosis 

  

2-Ethylhexyl 

chloroformate 

290 24468-13-

1 

No information in NIOSH pocket guide and ILO International Chemical Safety Cards 
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Ethyl silicate 292 78-10-4 The substance is irritating to 

the eyes, skin and respiratory 

tract. Exposure could cause 

lowering of consciousness.  

The substance defats the skin, 

which may cause dryness or 

cracking. The substance may 

have effects on the kidneys.  

irritation eyes, nose; In 

Animals: lacrimation 

(discharge of tears); 

dyspnea (breathing 

difficulty), pulmonary 

oedema; tremor, narcosis; 

liver, kidney damage; 

anaemia 

  

Tetraethyl 

orthosilicate 

292 78-10-4 The substance is irritating to 

the eyes, skin and respiratory 

tract. Exposure could cause 

lowering of consciousness.  

The substance defats the skin, 

which may cause dryness or 

cracking. The substance may 

have effects on the kidneys.  

irritation eyes, nose; In 

Animals: lacrimation 

(discharge of tears); 

dyspnea (breathing 

difficulty), pulmonary 

oedema; tremor, narcosis; 

liver, kidney damage; 

anaemia 

  

Fenchlorphos 293 299-84-3 The substance may cause 

effects on the nervous system. 

This may result in convulsions. 

Cholinesterase inhibition. The 

effects may be delayed. 

Medical observation is 

indicated.  

Animal tests show that this 

substance possibly causes 

malformations in human 

babies.  

In Animals: irritation eyes; 

cholinesterase inhibition; 

liver, kidney damage 

  

Ronnel 293 299-84-3 The substance may cause 

effects on the nervous system. 

This may result in convulsions. 

Cholinesterase inhibition. The 

effects may be delayed. 

Medical observation is 

indicated.  

Animal tests show that this 

substance possibly causes 

malformations in human 

babies.  

In Animals: irritation eyes; 

cholinesterase inhibition; 

liver, kidney damage 
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Ferbam 294 14484-64-

1 

The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the central 

nervous system.  

Repeated or prolonged contact 

with skin may cause 

dermatitis. Repeated or 

prolonged contact may cause 

skin sensitization. The 

substance may have effects on 

the nervous system and 

thyroid.  

irritation eyes, resp tract; 

dermatitis; gastrointestinal 

disturbance 

  

Ferrovanadium 

dust 

295 12604-58-

9 

    irritation eyes, respiratory 

system; In Animals: 

bronchitis, pneumonitis 

  

Flammable gas 

(methane/ 

hydrogen) 

296 — No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Fluorides [as F] 297 16984-48-

8 

No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Fluorine 298 7782-41-4 The substance is very 

corrosive to the eyes, skin and 

respiratory tract. Inhalation of 

this gas may cause lung 

oedema. See Notes. The liquid 

may cause frostbite. The 

effects may be delayed. 

Medical observation is 

indicated.  

  irritation eyes, nose, 

respiratory system; 

laryngeal spasm, wheezing; 

pulmonary oedema; eye, 

skin burns; In Animals: 

liver, kidney damage 
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Fluorotrichloromet

hane 

299 75-69-4 The liquid may cause frostbite. 

The substance may cause 

effects on the cardiovascular 

system and central nervous 

system. This may result in 

cardiac disorders and central 

nervous system depression. 

Exposure could cause 

lowering of consciousness. 

See Notes.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

incoordination, tremor; 

dermatitis; cardiac 

arrhythmias, cardiac arrest; 

asphyxia; liquid: frostbite 

  

Trichlorofluoromet

hane 

299 75-69-4 The liquid may cause frostbite. 

The substance may cause 

effects on the cardiovascular 

system and central nervous 

system. This may result in 

cardiac disorders and central 

nervous system depression. 

Exposure could cause 

lowering of consciousness. 

See Notes.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

incoordination, tremor; 

dermatitis; cardiac 

arrhythmias, cardiac arrest; 

asphyxia; liquid: frostbite 

  

*Formaldehyde 300 50-00-0 The substance is severely 

irritating to the eyes and skin. 

The vapour is severely 

irritating to the respiratory 

tract. Inhalation of high 

concentrations may cause lung 

oedema, but only after initial 

corrosive effects on the eyes 

and the upper respiratory tract 

have become manifest.  

Repeated or prolonged contact 

with skin may cause 

dermatitis. Repeated or 

prolonged contact may cause 

skin sensitization. Repeated or 

chronic inhalation of the 

vapour may cause chronic 

inflammation of the upper 

respiratory tract. This 

substance is carcinogenic to 

humans.  

irritation eyes, nose, throat, 

respiratory system; 

lacrimation (discharge of 

tears); cough; wheezing; 

[potential occupational 

carcinogen] 

[nasal cancer] 
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Formamide 301 75-12-7 The substance is moderately 

irritating to the eyes and skin. 

The substance may cause 

effects on the central nervous 

system.  

May cause toxicity to human 

reproduction or development.  

irritation eyes, skin, mucous 

membrane; drowsiness, 

lassitude (weakness, 

exhaustion); nausea; 

acidosis; skin eruptions; In 

Animals: reproductive 

effects 

  

Formic acid 302 64-18-6 The substance is very 

corrosive to the eyes, skin and 

respiratory tract. Corrosive on 

ingestion. Inhalation of the 

vapour may cause lung 

oedema. See Notes. The 

substance may cause effects 

on energy metabolism. This 

may result in acidosis.  

  irritation eyes; skin, throat; 

skin burns, dermatitis; 

lacrimation (discharge of 

tears); rhinorrhea 

(discharge of thin nasal 

mucus); cough, dyspnea 

(breathing difficulty); 

nausea 

  

2-Furaldehyde 303 98-01-1 The substance is mildly 

irritating to the skin. The 

substance is irritating to the 

eyes and respiratory tract. If 

swallowed the substance may 

cause vomiting and could 

result in aspiration 

pneumonitis.  

The substance defats the skin, 

which may cause dryness or 

cracking. The substance may 

have effects on the liver. 

Tumours have been detected 

in experimental animals but 

may not be relevant to 

humans.  

irritation eyes, skin, upper 

respiratory system; 

headache; dermatitis 
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Gasoline 305 8006-61-9     irritation eyes, skin, mucous 

membrane; dermatitis; 

headache, lassitude 

(weakness, exhaustion), 

blurred vision, dizziness, 

slurred speech, confusion, 

convulsions; chemical 

pneumonitis (aspiration 

liquid); possible liver, 

kidney damage; [potential 

occupational carcinogen] 

[in animals: liver & 

kidney cancer] 

Germane 306 7782-65-2 The substance may cause 

effects on the blood. This may 

destroy blood cells and kidney 

impairment. The effects may 

be delayed. Medical 

observation is indicated. 

Exposure far above the OEL 

could cause death.  

The substance may have 

effects on the blood. This may 

result in lesions of blood cells 

and anaemia.  

malaise (vague feeling of 

discomfort), headache, 

dizziness, fainting; dyspnea 

(breathing difficulty); 

nausea, vomiting; kidney 

injury; hemolytic effects 

  

Germanium 

tetrahydride 

306 7782-65-2 The substance may cause 

effects on the blood. This may 

destroy blood cells and kidney 

impairment. The effects may 

be delayed. Medical 

observation is indicated. 

Exposure far above the OEL 

could cause death.  

The substance may have 

effects on the blood. This may 

result in lesions of blood cells 

and anaemia.  

malaise (vague feeling of 

discomfort), headache, 

dizziness, fainting; dyspnea 

(breathing difficulty); 

nausea, vomiting; kidney 

injury; hemolytic effects 
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Glutaraldehyde 307 111-30-8 The substance is irritating to 

the eyes, skin and respiratory 

tract.  

Repeated or prolonged contact 

with skin may cause 

dermatitis. Repeated or 

prolonged contact may cause 

skin sensitization. Repeated or 

prolonged inhalation may 

cause asthma. See Notes.  

irritation eyes, skin, 

respiratory system; 

dermatitis, sensitization 

skin; cough, asthma; 

nausea, vomiting 

  

Glycerol, mist 308 56-81-5     irritation eyes, skin, 

respiratory system; 

headache, nausea, 

vomiting; kidney injury 

  

Glycerol 309 55-63-0 The substance is irritating to 

the eyes. The substance may 

cause effects on the 

cardiovascular system. This 

may result in the lowering of 

blood pressure. Medical 

observation is indicated.  

Repeated or prolonged contact 

with skin may cause 

dermatitis. Repeated exposure 

leads to marked tolerance and 

short absence from exposure 

may lead to sudden death.  

throbbing headache; 

dizziness; nausea, 

vomiting, abdominal pain; 

hypotension; flush; 

palpitations; 

methemoglobinemia; 

delirium, central nervous 

system depression; angina; 

skin irritation 

  

Graphite, natural 

& synthetic 

inhalable 

particulate 

310 7440-44-0 

(Synthetic

) 

    Cough, dyspnea (breathing 

difficulty), black sputum, 

decreased pulmonary 

function, lung fibrosis 

  

Graphite, natural 

& synthetic 

respirable 

particulate 

311 7782-42-5   Repeated or prolonged 

inhalation of dust may cause 

effects on the lungs. This may 

result in graphite 

pneumoconiosis.  

Cough, dyspnea (breathing 

difficulty), black sputum, 

decreased pulmonary 

function, lung fibrosis 
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Gypsum inhalable 

particulate 

313 13397-24-

5 

May cause mechanical 

irritation.  

Lungs may be affected by 

repeated or prolongated 

exposure to dust particles.  

irritation eyes, skin, mucous 

membrane, upper 

respiratory system; cough, 

sneezing, rhinorrhea 

(discharge of thin nasal 

mucus) 

  

Gypsum 

respirable 

particulate 

314 13397-24-

6 

 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Hafnium 316 7440-58-6 May cause mechanical 

irritation to the eyes, skin and 

respiratory tract.  

  In Animals: irritation eyes, 

skin, mucous membrane; 

liver damage 

  

Halothane 317 151-67-7 The substance is irritating to 

the eyes. The substance may 

cause effects on the central 

nervous system and 

cardiovascular system. 

Exposure at high levels could 

cause unconsciousness.  

The substance defats the skin, 

which may cause dryness or 

cracking. The substance may 

have effects on the liver. This 

may result in liver impairment. 

Animal tests show that this 

substance possibly causes 

toxicity to human reproduction 

or development.  

irritation eyes, skin, 

respiratory system; 

confusion, drowsiness, 

dizziness, nausea, 

analgesia, anaesthesia; 

cardiac arrhythmias; liver, 

kidney damage; decreased 

audio-visual performance; 

In Animals: reproductive 

effects 

  

n-Heptane 319 142-82-5 The substance is irritating to 

the skin. The vapour is 

irritating to the respiratory 

tract. If swallowed the 

substance easily enters the 

airways and could result in 

aspiration pneumonitis. The 

substance may cause effects 

on the central nervous system.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

dizziness, stupor, 

incoordination; loss of 

appetite, nausea; 

dermatitis; chemical 

pneumonitis (aspiration 

liquid); unconsciousness 
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Heptane-2-one 320 110-43-0 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the central 

nervous system. Exposure far 

above the OEL could cause 

lowering of consciousness.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

irritation eyes, skin, mucous 

membrane; headache; 

narcosis, coma; dermatitis 

  

Hexachloroethan

e vapour 

321 67-72-1 The vapour is irritating to the 

eyes.  

The substance may have 

effects on the liver and 

kidneys. The substance may 

have effects on the central 

nervous system. This may 

result in ataxia and tremors. 

Tumours have been detected 

in experimental animals but 

may not be relevant to 

humans.  

irritation eyes, skin, mucous 

membrane; In Animals: 

kidney damage; [potential 

occupational carcinogen] 

[in animals: liver 

cancer] 

Hexachloroethan

e inhalable 

particulate 

322 67-72-2 

67-72-1 

(2 AND 3 

NOT 

FOUND) 

The vapour is irritating to the 

eyes.  

The substance may have 

effects on the liver and 

kidneys. The substance may 

have effects on the central 

nervous system. This may 

result in ataxia and tremors. 

Tumours have been detected 

in experimental animals but 

may not be relevant to 

humans.  

irritation eyes, skin, mucous 

membrane; In Animals: 

kidney damage; [potential 

occupational carcinogen] 

[in animals: liver 

cancer] 

Hexachloroethan

e respirable 

particulate 

323 67-72-3 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 
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Hexane, all 

isomers except n-

Hexane 

324 — No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

n-Hexane 325 110-54-3 The substance is irritating to 

the skin. If this liquid is 

swallowed, aspiration into the 

lungs may result in chemical 

pneumonitis. Exposure at high 

levels could cause lowering of 

consciousness.  

Repeated or prolonged contact 

with skin may cause 

dermatitis. The substance may 

have effects on the central 

nervous system and peripheral 

nervous system. This may 

result in polyneuropathy. 

Animal tests show that this 

substance possibly causes 

toxic effects on human 

reproduction.  

irritation eyes, nose; 

nausea, headache; 

peripheral neuropathy: 

numb extremities, muscle 

weak; dermatitis; dizziness; 

chemical pneumonitis 

(aspiration liquid) 

  

Hexan-2-one 326 591-78-6 The substance is irritating to 

the eyes and respiratory tract. 

The substance may cause 

effects on the nervous system. 

Exposure far above the OEL 

could cause unconsciousness.  

Repeated or prolonged contact 

with skin may cause 

dermatitis. The substance may 

have effects on the nervous 

system.  

irritation eyes, nose; 

peripheral neuropathy: 

lassitude (weakness, 

exhaustion), paresthesia; 

dermatitis; headache, 

drowsiness 

  

4-Methylpentan-

2-one 

327 108-10-1 The substance is irritating to 

the eyes and respiratory tract. 

The substance may cause 

effects on the nervous system. 

Exposure far above the OEL 

could cause unconsciousness.  

Repeated or prolonged contact 

with skin may cause 

dermatitis. The substance may 

have effects on the nervous 

system.  

irritation eyes, nose; 

peripheral neuropathy: 

lassitude (weakness, 

exhaustion), paresthesia; 

dermatitis; headache, 

drowsiness 
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Hexone 327 108-10-1 The substance is irritating to 

the eyes and respiratory tract. 

The substance may cause 

effects on the nervous system. 

Exposure far above the OEL 

could cause unconsciousness.  

Repeated or prolonged contact 

with skin may cause 

dermatitis. The substance may 

have effects on the nervous 

system.  

irritation eyes, nose; 

peripheral neuropathy: 

lassitude (weakness, 

exhaustion), paresthesia; 

dermatitis; headache, 

drowsiness 

  

Isobutyl methyl 

ketone 

327 108-10-1 The substance is irritating to 

the eyes and respiratory tract. 

The substance may cause 

effects on the nervous system. 

Exposure far above the OEL 

could cause unconsciousness.  

Repeated or prolonged contact 

with skin may cause 

dermatitis. The substance may 

have effects on the nervous 

system.  

irritation eyes, nose; 

peripheral neuropathy: 

lassitude (weakness, 

exhaustion), paresthesia; 

dermatitis; headache, 

drowsiness 

  

2- Methylpentane-

2,4-diol 

328 107-41-5 The substance is irritating to 

the eyes, skin and respiratory 

tract.  

Repeated or prolonged contact 

with skin may cause 

dermatitis.  

irritation eyes, skin, 

respiratory system; 

headache, dizziness, 

nausea, incoordination, 

central nervous system 

depression; dermatitis, skin 

sensitization 

  

Hexylene glycol 328 107-41-5 The substance is irritating to 

the eyes, skin and respiratory 

tract.  

Repeated or prolonged contact 

with skin may cause 

dermatitis.  

irritation eyes, skin, 

respiratory system; 

headache, dizziness, 

nausea, incoordination, 

central nervous system 

depression; dermatitis, skin 

sensitization 

  

Hydrazoic acid 

[as vapour] 

330 7782-79-8 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Hydrogen 331 1333-74-0 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 
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Hydrogen 

bromide 

332 10035-10-

6 

The substance is corrosive to 

the eyes, skin and respiratory 

tract. Inhalation of this gas 

may cause lung oedema. See 

Notes. Rapid evaporation of 

the liquid may cause frostbite.  

  irritation eyes, skin, nose, 

throat; solution: eye, skin 

burns; liquid: frostbite 

  

Hydrogen 

chloride 

333 7647-01-0 Rapid evaporation of the liquid 

may cause frostbite. The 

substance is corrosive to the 

eyes, skin and respiratory 

tract. Inhalation of this gas 

may cause asthma-like 

reactions (RADS). Exposure 

could cause asphyxiation due 

to swelling in the throat. 

Inhalation of high 

concentrations may cause lung 

oedema, but only after initial 

corrosive effects on the eyes 

and the upper respiratory tract 

have become manifest. 

Inhalation of high 

concentrations may cause 

pneumonitis. See Notes.  

Repeated or prolonged 

inhalation may cause effects 

on the teeth. This may result in 

tooth erosion. The substance 

may have effects on the upper 

respiratory tract and lungs. 

This may result in chronic 

inflammation of the respiratory 

tract and reduced lung 

function. Mists of this strong 

inorganic acid are carcinogenic 

to humans. See Notes.  

irritation nose, throat, 

larynx; cough, choking; 

dermatitis; solution: eye, 

skin burns; liquid: frostbite; 

In Animals: laryngeal 

spasm; pulmonary oedema 

  

Calcium cyanide 335 592-01-8  No information in NIOSH pocket guide and ILO International Chemical Safety Cards 
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Potassium 

cyanide 

336 151-50-8 The substance is severely 

irritating to the eyes, skin and 

respiratory tract. The 

substance may cause effects 

on cellular respiration. This 

may result in convulsions and 

unconsciousness. Exposure 

could cause death. Medical 

observation is indicated. See 

Notes.  

The substance may have 

effects on the thyroid.  

irritation eyes, skin, upper 

respiratory system; 

asphyxia; lassitude 

(weakness, exhaustion), 

headache, confusion; 

nausea, vomiting; 

increased resp rate, slow 

gasping respiration; thyroid, 

blood changes 

  

Sodium cyanide 337 143-33-9 The substance is severely 

irritating to the eyes, skin and 

respiratory tract. The 

substance may cause effects 

on cellular respiration. This 

may result in convulsions and 

unconsciousness. Exposure 

could cause death. Medical 

observation is indicated. See 

Notes.  

The substance may have 

effects on the thyroid.  

irritation eyes, skin; 

asphyxia; lassitude 

(weakness, exhaustion), 

headache, confusion; 

nausea, vomiting; 

increased resp rate; slow 

gasping respiration; thyroid, 

blood changes 
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Hydrogen fluoride 

[as F] 

338 7664-39-3 The substance is very 

corrosive to the eyes, skin and 

respiratory tract. Inhalation of 

the gas or vapour may cause 

lung oedema. Inhalation may 

cause asthma-like reactions 

(RADS). Exposure could 

cause asphyxiation due to 

swelling in the throat. 

Inhalation may cause 

pneumonitis. See Notes. 

Exposure could cause 

hypocalcemia. The effects may 

be delayed. Exposure above 

the OEL could cause death.  

Fluoride can accumulate in 

teeth, joints and bones. This 

may result in stained tooth 

enamel up to joint and bone 

disorders (fluorosis).  

irritation eyes, skin, nose, 

throat; pulmonary oedema; 

eye, skin burns; rhinitis; 

bronchitis; bone changes 

  

Hydrogen 

peroxide 

339 7722-84-1     irritation eyes, nose, throat; 

corneal ulcer; erythema 

(skin redness), vesiculation 

skin; bleaching hair 

  

Hydrogen 

selenide [as Se] 

340 7783-07-5 The substance is irritating to 

the eyes and respiratory tract. 

Inhalation of this gas may 

cause pneumonitis. Exposure 

at high levels could cause 

death.  

  irritation eyes, nose, throat; 

nausea, vomiting, 

diarrhoea; metallic taste, 

garlic breath; dizziness, 

lassitude (weakness, 

exhaustion); liquid: 

frostbite; In Animals: 

pneumonitis; liver damage 
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Hydrogen 

sulphide 

341 7783-06-4 Rapid evaporation of the liquid 

may cause frostbite. The 

substance is irritating to the 

eyes and respiratory tract. 

Inhalation of this gas may 

cause lung oedema. The 

effects may be delayed. 

Medical observation is 

indicated. See Notes. The 

substance may cause effects 

on the central nervous system. 

Exposure could cause 

unconsciousness. Exposure 

could cause death.  

  irritation eyes, respiratory 

system; apnea, coma, 

convulsions; conjunctivitis, 

eye pain, lacrimation 

(discharge of tears), 

photophobia (abnormal 

visual intolerance to light), 

corneal vesiculation; 

dizziness, headache, 

lassitude (weakness, 

exhaustion), irritability, 

insomnia; gastrointestinal 

disturbance; liquid: frostbite 

  

Indene 343 95-13-6     In Animals: irritation eyes, 

skin, mucous membrane; 

dermatitis, skin 

sensitization; chemical 

pneumonitis (aspiration 

liquid); liver, kidney, spleen 

injury 

  

Indium & 

compounds [as 

In] 

344 7440-74-6 The substance is irritating to 

the eyes and respiratory tract.  

The substance may have 

effects on the kidneys. This 

may result in kidney 

impairment.  

irritation eyes, skin, 

respiratory system; 

possible liver, kidney, heart, 

blood effects; pulmonary 

oedema 
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Iodine 345 7553-56-2 Lachrymation. The substance 

is severely irritating to the eyes 

and respiratory tract. The 

substance is irritating to the 

skin. Inhalation of the vapour 

may cause asthma-like 

reactions (RADS). Inhalation of 

the vapour may cause lung 

oedema. See Notes. The 

effects may be delayed. 

Medical observation is 

indicated.  

Repeated or prolonged contact 

may cause skin sensitization in 

rare cases. Repeated or 

prolonged inhalation may 

cause asthma-like syndrome 

(RADS). The substance may 

have effects on the thyroid.  

irritation eyes, skin, nose; 

lacrimation (discharge of 

tears); headache; chest 

tightness; skin burns, rash; 

cutaneous hypersensitivity 

  

Iodoform 346 75-47-8     irritation eyes, skin; 

lassitude (weakness, 

exhaustion), dizziness, 

nausea, incoordination, 

central nervous system 

depression; dyspnea 

(breathing difficulty); liver, 

kidney, heart damage; 

visual disturbance 

  

Iodomethane 347 74-88-4 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the central 

nervous system. The effects 

may be delayed. Medical 

observation is indicated.  

Tumours have been detected 

in experimental animals but 

may not be relevant to 

humans.  

irritation eyes, skin, 

respiratory system; nausea, 

vomiting; dizziness, ataxia; 

slurred speech, 

drowsiness; dermatitis; 

[potential occupational 

carcinogen] 

[in animals: lung, 

kidney & forestomach 

tumours] 
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Iron oxide, dust & 

fume [as Fe] 

348 1309-37-1 May cause mechanical 

irritation.  

Repeated or prolonged 

inhalation of dust particles may 

cause effects on the lungs. 

This may result in siderosis, a 

benign condition.  

irritation eyes, skin, 

respiratory system 

  

Iron 

pentacarbonyl 

349 13463-40-

6 

The substance may cause 

effects on the lungs. Exposure 

far above the OEL could cause 

death. The effects may be 

delayed. Medical observation 

is indicated.  

  irritation eyes, mucous 

membrane, respiratory 

system; headache, 

dizziness, nausea, 

vomiting; fever, cyanosis, 

cough, dyspnea (breathing 

difficulty); liver, kidney, lung 

injury; degenerative 

changes in the central 

nervous system 

  

Pentacarbonyliron 

[as Fe] 

349 13463-40-

6 

The substance may cause 

effects on the lungs. Exposure 

far above the OEL could cause 

death. The effects may be 

delayed. Medical observation 

is indicated.  

  irritation eyes, mucous 

membrane, respiratory 

system; headache, 

dizziness, nausea, 

vomiting; fever, cyanosis, 

cough, dyspnea (breathing 

difficulty); liver, kidney, lung 

injury; degenerative 

changes in the central 

nervous system 

  

Iron salts [as Fe] 

(Soluble, as Fe) 

350 — The substance is irritating to 

the eyes, skin and respiratory 

tract. Corrosive on ingestion.  

  irritation eyes, skin, mucous 

membrane; abdominal 

pain, diarrhoea, vomiting; 

possible liver damage 
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Isoamyl acetate 351 123-92-2 The vapour is irritating to the 

eyes and respiratory tract. 

Exposure to high 

concentrations of vapour could 

cause unconsciousness.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

irritation eyes, skin, nose, 

throat; dermatitis; In 

Animals: narcosis 

  

Isopentyl acetate 351 123-92-2 The vapour is irritating to the 

eyes and respiratory tract. 

Exposure to high 

concentrations of vapour could 

cause unconsciousness.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

irritation eyes, skin, nose, 

throat; dermatitis; In 

Animals: narcosis 

  

3-Methylbutan-1-

ol 

352 123-51-3 The substance is severely 

irritating to the eyes. The 

substance is irritating to the 

respiratory tract. The 

substance is mildly irritating to 

the skin. Ingestion could cause 

effects on the central nervous 

system. If swallowed the 

substance may cause vomiting 

and could result in aspiration 

pneumonitis.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

irritation eyes, skin, nose, 

throat; headache, 

dizziness; cough, dyspnea 

(breathing difficulty), 

nausea, vomiting, 

diarrhoea; skin cracking; In 

Animals: narcosis 

  

Isoamyl alcohol 352 123-51-3 The substance is severely 

irritating to the eyes. The 

substance is irritating to the 

respiratory tract. The 

substance is mildly irritating to 

the skin. Ingestion could cause 

effects on the central nervous 

system. If swallowed the 

substance may cause vomiting 

and could result in aspiration 

pneumonitis.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

irritation eyes, skin, nose, 

throat; headache, 

dizziness; cough, dyspnea 

(breathing difficulty), 

nausea, vomiting, 

diarrhoea; skin cracking; In 

Animals: narcosis 
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5-Methylhexan- 2-

one 

(MIAK added) 

353 110-12-3 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the kidneys. 

This may result in kidney 

impairment. Exposure above 

the OEL could cause lowering 

of consciousness.  

Repeated or prolonged contact 

with skin may cause 

dermatitis.  

irritation eyes, skin, mucous 

membrane; headache, 

narcosis, coma; dermatitis; 

In Animals: liver, kidney 

damage 

  

Isoamyl methyl 

ketone 

353 110-12-3 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the kidneys. 

This may result in kidney 

impairment. Exposure above 

the OEL could cause lowering 

of consciousness.  

Repeated or prolonged contact 

with skin may cause 

dermatitis.  

irritation eyes, skin, mucous 

membrane; headache, 

narcosis, coma; dermatitis; 

In Animals: liver, kidney 

damage 

  

Isobutyl acetate 354 110-19-0 The vapour is mildly irritating 

to the eyes and respiratory 

tract. The substance may 

cause effects on the central 

nervous system. Exposure far 

above the OEL could cause 

lowering of consciousness.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

irritation eyes, skin, upper 

respiratory system; 

headache, drowsiness, 

anaesthesia; In Animals: 

narcosis 
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2-Methylpropan-

1-ol 

355 78-83-1 The substance is severely 

irritating to the eyes. The 

substance is irritating to the 

skin. Exposure far above the 

OEL could cause lowering of 

consciousness. If this liquid is 

swallowed, aspiration into the 

lungs may result in chemical 

pneumonitis.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

irritation eyes, skin, throat; 

headache, drowsiness; skin 

cracking; In Animals: 

narcosis 

  

Isobutyl alcohol 355 78-83-1 The substance is severely 

irritating to the eyes. The 

substance is irritating to the 

skin. Exposure far above the 

OEL could cause lowering of 

consciousness. If this liquid is 

swallowed, aspiration into the 

lungs may result in chemical 

pneumonitis.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

irritation eyes, skin, throat; 

headache, drowsiness; skin 

cracking; In Animals: 

narcosis 

  

Isoflurane 357 26675-46-

7 

No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Isooctyl alcohol 

[mixed isomers] 

358 26952-21-

6 

The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the central 

nervous system.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

irritation eyes, skin, nose, 

throat; eye, skin burns 

  

3,5,5-

Trimethylcyclohex

- 2-enone 

359 78-59-1 The substance and the vapour 

are irritating to the eyes and 

respiratory tract. The 

substance may cause effects 

on the central nervous system.  

  irritation eyes, nose, throat; 

headache, nausea, 

dizziness, lassitude 

(weakness, exhaustion), 

malaise (vague feeling of 

discomfort), narcosis; 
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dermatitis; In Animals: 

kidney, liver damage 

Isophorone 359 78-59-1 The substance and the vapour 

are irritating to the eyes and 

respiratory tract. The 

substance may cause effects 

on the central nervous system.  

  irritation eyes, nose, throat; 

headache, nausea, 

dizziness, lassitude 

(weakness, exhaustion), 

malaise (vague feeling of 

discomfort), narcosis; 

dermatitis; In Animals: 

kidney, liver damage 

  

Isophorone [IPDI] 360 4098-71-9 The substance is corrosive to 

the skin. The substance is 

severely irritating to the eyes. 

The aerosol is irritating to the 

respiratory tract.  

Repeated or prolonged contact 

may cause skin sensitization. 

Repeated or prolonged 

inhalation may cause asthma. 

See Notes.  

irritation eyes, skin, 

respiratory system; chest 

tightness, dyspnea 

(breathing difficulty), cough, 

sore throat; bronchitis, 

wheezing, pulmonary 

oedema; possible resp 

sensitization, asthma 

  

Isopropyl acetate 361 108-21-4 The substance may be 

irritating to the eyes, skin and 

respiratory tract. Exposure far 

above the OEL could cause 

lowering of consciousness.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

irritation eyes, skin, nose; 

dermatitis; In Animals: 

narcosis 
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Isopropyl alcohol 362 67-63-0 The substance is irritating to 

the eyes and respiratory tract. 

The substance may cause 

effects on the central nervous 

system. This may result in 

depression. Exposure far 

above the OEL could cause 

unconsciousness.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

irritation eyes, nose, throat; 

drowsiness, dizziness, 

headache; dry cracking 

skin; In Animals: narcosis 

  

Propane-2-ol 362 67-63-0 The substance is irritating to 

the eyes and respiratory tract. 

The substance may cause 

effects on the central nervous 

system. This may result in 

depression. Exposure far 

above the OEL could cause 

unconsciousness.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

irritation eyes, nose, throat; 

drowsiness, dizziness, 

headache; dry cracking 

skin; In Animals: narcosis 

  

Isopropyl 

chloroformate 

363 108-23-6 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Kaolin, respirable 

particulate 

364 1332-58-7 May cause mechanical 

irritation.  

Lungs may be affected by 

repeated or prolongated 

exposure to dust particles. 

This may result in fibrosis 

(kaolinosis).  

Chronic pulmonary fibrosis, 

stomach granuloma 

  

Ketene 365 463-51-4 The substance is irritating to 

the eyes, skin and respiratory 

tract. Inhalation of this gas 

may cause lung oedema. The 

effects may be delayed. 

Medical observation is 

indicated. See Notes.  

Repeated or prolonged 

inhalation may cause effects 

on the lungs. This may result 

in emphysema and fibrosis.  

irritation eyes, skin, nose, 

throat, respiratory system; 

pulmonary oedema 
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*Lead, elemental, 

and inorganic 

compounds [as 

Pb] 

366 7439-92-1 

(metal) 

Inhalation of high 

concentrations may cause 

effects on multiple organs. See 

Acute Hazards/Symptoms.  

The substance may have 

effects on the blood, bone 

marrow, nervous system and 

kidneys. This may result in 

anaemia, encephalopathy (for 

example, convulsions), 

peripheral nerve disease, 

abdominal cramps, kidney 

impairment, cardiovascular 

disorders and hearing loss. 

See Notes. This substance is 

possibly carcinogenic to 

humans. Causes toxicity to 

human reproduction or 

development.  

lassitude (weakness, 

exhaustion), insomnia; 

facial pallor; anorexia, 

weight loss, malnutrition; 

constipation, abdominal 

pain, colic; anaemia; 

gingival lead line; tremor; 

paralysis wrist, ankles; 

encephalopathy; kidney 

disease; irritation eyes; 

hypertension 

  

Liquified 

petroleum gas 

[LPG] 

369 68476-85-

7 

    dizziness, drowsiness, 

asphyxia; liquid: frostbite 

  

Lithium hydride 370 7580-67-8 The substance is corrosive to 

the eyes, skin and respiratory 

tract. Corrosive on ingestion. 

Inhalation may cause severe 

swelling of the throat. 

Inhalation of high 

concentrations may cause lung 

oedema, but only after initial 

corrosive effects on the eyes 

and the upper respiratory tract 

have become manifest. See 

Notes.  

  irritation eyes, skin; eye, 

skin burns; mouth, 

oesophagus burns (if 

ingested); nausea; muscle 

twitches; mental confusion; 

blurred vision 

  

Lithium hydroxide 371 1310-65-2 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 
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Magnesite 

inhalable 

particulate 

372 546-93-0   Lungs may be affected by 

repeated or prolongated 

exposure to dust particles.  

irritation eyes, skin, 

respiratory system; cough 

  

Magnesite 

respirable 

particulate 

373 546-93-1   Lungs may be affected by 

repeated or prolongated 

exposure to dust particles.  

irritation eyes, skin, 

respiratory system; cough 

  

Magnesium oxide 

[as Mg] inhalable 

particulate 

Magnesium oxide 

fume 

374 1309-48-4 May cause mechanical 

irritation.  

Lungs may be affected by 

repeated or prolongated 

exposure to dust particles.  

irritation eyes, nose; metal 

fume fever: cough, chest 

pain, flu-like fever 

  

Magnesium oxide 

[as Mg] fume and 

respirable 

particulate 

375 1309-48-5 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Maleic anhydride 377 108-31-6 The substance is severely 

irritating to the eyes, skin and 

respiratory tract. Inhalation 

may cause asthma-like 

reactions.  

Repeated or prolonged contact 

may cause skin sensitization. 

Repeated or prolonged 

inhalation may cause asthma.  

irritation nose, upper 

respiratory system; 

conjunctivitis; photophobia 

(abnormal visual 

intolerance to light), double 

vision; bronchial asthma; 

dermatitis 
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Manganese, 

elemental, and 

inorganic 

compounds [as 

Mn] 

378 7439-96-5 

(metal) 

The aerosol is irritating to the 

respiratory tract.  

The substance may have 

effects on the lungs and 

central nervous system. This 

may result in increased 

susceptibility to bronchitis, 

pneumonitis and neurologic 

and neuropsychiatric disorders 

(manganism). Animal tests 

show that this substance 

possibly causes toxicity to 

human reproduction or 

development.  

Manganism; asthenia, 

insomnia, mental 

confusion; metal fume 

fever: dry throat, cough, 

chest tightness, dyspnea 

(breathing difficulty), rales, 

flu-like fever; low-back pain; 

vomiting; malaise (vague 

feeling of discomfort); 

lassitude (weakness, 

exhaustion); kidney 

damage 

  

Manganese, fume 

[as Mn] 

379 7439-96-5 The aerosol is irritating to the 

respiratory tract.  

The substance may have 

effects on the lungs and 

central nervous system. This 

may result in increased 

susceptibility to bronchitis, 

pneumonitis and neurologic 

and neuropsychiatric disorders 

(manganism). Animal tests 

show that this substance 

possibly causes toxicity to 

human reproduction or 

development.  

Manganism; asthenia, 

insomnia, mental 

confusion; metal fume 

fever: dry throat, cough, 

chest tightness, dyspnea 

(breathing difficulty), rales, 

flu-like fever; low-back pain; 

vomiting; malaise (vague 

feeling of discomfort); 

lassitude (weakness, 

exhaustion); kidney 

damage 

  

Manganese 

cyclopentadienyl 

tricarbonyl [as 

Mn] 

380 12079-65-

1 

The substance is irritating to 

the eyes and skin.  

The substance may have 

effects on the lungs and 

central nervous system.  

In Animals: irritation skin; 

pulmonary oedema; 

convulsions; central 

nervous system, respiratory 

system, kidney changes; 

decreased resistance to 

infection 
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Tricarbonyl(eta-

cyclopentadienyl) 

manganese 

380 12079-65-

1 

The substance is irritating to 

the eyes and skin.  

The substance may have 

effects on the lungs and 

central nervous system.  

In Animals: irritation skin; 

pulmonary oedema; 

convulsions; central 

nervous system, respiratory 

system, kidney changes; 

decreased resistance to 

infection 

  

Manganese 

tetroxide 

381 1317-35-7 May cause mechanical 

irritation.  

The substance may have 

effects on the lungs and 

central nervous system. This 

may result in increased 

susceptibility to bronchitis, 

pneumonitis and neurologic 

and neuropsychiatric disorders 

(manganism). Animal tests 

show that this substance 

possibly causes toxicity to 

human reproduction or 

development.  

Asthenia, insomnia, mental 

confusion; low-back pain; 

vomiting; malaise (vague 

feeling of discomfort), 

lassitude (weakness, 

exhaustion); kidney 

damage; pneumonitis 

  

Trimanganese 

tetraoxide 

381 1317-35-7 May cause mechanical 

irritation.  

The substance may have 

effects on the lungs and 

central nervous system. This 

may result in increased 

susceptibility to bronchitis, 

pneumonitis and neurologic 

and neuropsychiatric disorders 

(manganism). Animal tests 

show that this substance 

possibly causes toxicity to 

human reproduction or 

development.  

Asthenia, insomnia, mental 

confusion; low-back pain; 

vomiting; malaise (vague 

feeling of discomfort), 

lassitude (weakness, 

exhaustion); kidney 

damage; pneumonitis 
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Man-made 

mineral fibres 

[Glass, slag and 

rock wool fi- bres] 

382 

 

No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Mequinol [INN] 383 150-76-5 The substance is irritating to 

the eyes and skin.  

Repeated or prolonged contact 

may cause skin sensitization. 

The substance may have 

effects on the skin. This may 

result in depigmentation.  

irritation eyes, skin, nose, 

throat, upper respiratory 

system; eye, skin burns; 

central nervous system 

depression 

  

Mercaptoacetic 

acid 

384 68-11-1 The substance is corrosive to 

the eyes, skin and respiratory 

tract. Inhalation of the vapour 

may cause lung oedema. 

Exposure could cause death. 

The effects may be delayed. 

Medical observation is 

indicated. See Notes.  

  irritation eyes, skin, nose, 

throat; lacrimation 

(discharge of tears), 

corneal damage; skin 

burns, blisters; In Animals: 

lassitude (weakness, 

exhaustion); gasping 

respirations; convulsions 

  

Thioglycolic acid 384 68-11-1 The substance is corrosive to 

the eyes, skin and respiratory 

tract. Inhalation of the vapour 

may cause lung oedema. 

Exposure could cause death. 

The effects may be delayed. 

Medical observation is 

indicated. See Notes.  

  irritation eyes, skin, nose, 

throat; lacrimation 

(discharge of tears), 

corneal damage; skin 

burns, blisters; In Animals: 

lassitude (weakness, 

exhaustion); gasping 

respirations; convulsions 
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Mercury and 

compounds, 

except Mercury 

alkyls [as Hg] 

386 7439-97-6 The substance is irritating to 

the skin. Inhalation of high 

concentrations of the vapour 

may cause pneumonitis. This 

may result in death. The 

substance may cause effects 

on the central nervous system 

and kidneys. This may result in 

tremors and tissue lesions. 

The effects may be delayed. 

Medical observation is 

indicated.  

The substance may have 

effects on the central nervous 

system and kidneys. This may 

result in irritability, emotional 

instability, tremors, mental and 

memory disturbances and 

speech disorders. May cause 

inflammation and 

discolouration of gums. 

Cumulative effects are 

possible. Animal tests show 

that this substance possibly 

causes toxic effects on human 

reproduction.  

irritation eyes, skin; cough, 

chest pain, dyspnea 

(breathing difficulty), 

bronchitis, pneumonitis; 

tremor, insomnia, irritability, 

indecision, headache, 

lassitude (weakness, 

exhaustion); stomatitis, 

salivation; gastrointestinal 

disturbance, anorexia, 

weight loss; proteinuria 

  

4-Methyl-3- 

pentane-2-one 

387 141-79-7 The substance is irritating to 

the eyes, skin and respiratory 

tract. Exposure far above the 

OEL could cause 

unconsciousness. If swallowed 

the substance may cause 

vomiting and could result in 

aspiration pneumonitis.  

The substance defats the skin, 

which may cause dryness or 

cracking. The substance may 

have effects on the liver, 

kidneys and lungs.  

irritation eyes, skin, mucous 

membrane; narcosis, coma; 

In Animals: liver, kidney 

damage; central nervous 

system effects 

  

Mesityl oxide 387 141-79-7 The substance is irritating to 

the eyes, skin and respiratory 

tract. Exposure far above the 

OEL could cause 

unconsciousness. If swallowed 

the substance may cause 

vomiting and could result in 

aspiration pneumonitis.  

The substance defats the skin, 

which may cause dryness or 

cracking. The substance may 

have effects on the liver, 

kidneys and lungs.  

irritation eyes, skin, mucous 

membrane; narcosis, coma; 

In Animals: liver, kidney 

damage; central nervous 

system effects 
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Methacrylic acid 388 79-41-4 The substance is corrosive to 

the eyes, skin and respiratory 

tract. Corrosive on ingestion. 

Inhalation of the vapour may 

cause lung oedema. See 

Notes.  

  irritation eyes, skin, mucous 

membrane; eye, skin burns 

  

Methane 390 74-82-8 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Methanethiol 391 74-93-1 The substance is irritating to 

the eyes and respiratory tract. 

The substance may cause 

effects on the central nervous 

system. This may result in 

respiratory depression. 

Exposure at high levels could 

cause unconsciousness. 

Exposure at high levels could 

cause death. The effects may 

be delayed. Medical 

observation is indicated.  

  irritation eyes, skin, 

respiratory system; 

narcosis; cyanosis; 

convulsions; liquid: frostbite 

  

Methyl mercaptan 391 74-93-1 The substance is irritating to 

the eyes and respiratory tract. 

The substance may cause 

effects on the central nervous 

system. This may result in 

respiratory depression. 

Exposure at high levels could 

cause unconsciousness. 

Exposure at high levels could 

cause death. The effects may 

be delayed. Medical 

observation is indicated.  

  irritation eyes, skin, 

respiratory system; 

narcosis; cyanosis; 

convulsions; liquid: frostbite 
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Methyl alcohol 392 67-56-1 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the central 

nervous system. This may 

result in loss of consciousness. 

Exposure could cause 

blindness and death. The 

effects may be delayed. 

Medical observation is 

indicated.  

Repeated or prolonged contact 

with skin may cause 

dermatitis. The substance may 

have effects on the central 

nervous system. This may 

result in persistent or recurring 

headaches and impaired 

vision.  

irritation eyes, skin, upper 

respiratory system; 

headache, drowsiness, 

dizziness, nausea, 

vomiting; visual 

disturbance, optic nerve 

damage (blindness); 

dermatitis 

  

Methomyl 393 16752-77-

5 

The substance is irritating to 

the eyes. The substance may 

cause effects on the nervous 

system. This may result in 

convulsions and respiratory 

depression. Cholinesterase 

inhibition. Exposure far above 

the OEL could cause death.  

The substance may have 

effects on the blood. This may 

result in anaemia.  

irritation eyes; blurred 

vision, miosis; salivation; 

abdominal cramps, nausea, 

vomiting; dyspnea 

(breathing difficulty); 

lassitude (weakness, 

exhaustion), muscle 

twitching; liver, kidney 

damage 

  

1-

Methoxypropan- 

2-ol 

394 107-98-2 The substance and the vapour 

in high concentrations are 

irritating to the eyes, skin and 

respiratory tract. Exposure to 

very high concentrations could 

cause depression of the 

central nervous system.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

irritation eyes, skin, nose, 

throat; headache, nausea, 

dizziness, drowsiness, 

incoordination; vomiting, 

diarrhoea 
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Methyl acetate 395 79-20-9 The substance is irritating to 

the eyes and respiratory tract. 

The substance is mildly 

irritating to the skin. The 

substance may cause effects 

on the nervous system. 

Exposure far above the OEL 

could cause lowering of 

consciousness.  

The substance defats the skin, 

which may cause dryness or 

cracking. The substance may 

have effects on the optic 

nerve. This may result in 

impaired vision.  

irritation eyes, skin, nose, 

throat; headache, 

drowsiness; optic nerve 

atrophy; chest tightness; In 

Animals: narcosis 

  

Methyl acrylate 396 96-33-3 The substance is severely 

irritating to the eyes. The 

substance is irritating to the 

skin and respiratory tract.  

Repeated or prolonged contact 

may cause skin sensitization.  

irritation eyes, skin, upper 

respiratory system 

  

Methylamine 397 74-89-5 The substance is corrosive to 

the eyes and skin. The vapour 

is severely irritating to the 

respiratory tract. Corrosive on 

ingestion.  

  irritation eyes, skin, 

respiratory system; cough; 

skin, mucous membrane 

burns; dermatitis; 

conjunctivitis; liquid: 

frostbite 

  

*1,1,1-

Trichloroethane 

401 71-55-6 The substance is mildly 

irritating to the eyes, 

respiratory tract and skin. The 

substance may cause effects 

on the central nervous system. 

This may result in the lowering 

of consciousness. Exposure at 

high levels could cause 

cardiac dysrhythmia.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

irritation eyes, skin; 

headache, lassitude 

(weakness, exhaustion), 

central nervous system 

depression, poor 

equilibrium; dermatitis; 

cardiac arrhythmias; liver 

damage 
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Methyl chloroform 401 71-55-6 The substance is mildly 

irritating to the eyes, 

respiratory tract and skin. The 

substance may cause effects 

on the central nervous system. 

This may result in the lowering 

of consciousness. Exposure at 

high levels could cause 

cardiac dysrhythmia.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

irritation eyes, skin; 

headache, lassitude 

(weakness, exhaustion), 

central nervous system 

depression, poor 

equilibrium; dermatitis; 

cardiac arrhythmias; liver 

damage 

  

Methyl 2-

cyanoacrylate 

402 137-05-3 The vapour is irritating to the 

eyes and respiratory tract. 

Inhalation of the vapour may 

cause asthmatic reactions. 

See Notes. Immediately glues 

(sticks to) biological tissues.  

Repeated or prolonged contact 

with skin may cause 

dermatitis.  

irritation eyes, skin, nose; 

blurred vision, lacrimation 

(discharge of tears); rhinitis 

  

Methylcyclohexan

e 

403 108-87-2 The substance is irritating to 

the eyes and skin. If this liquid 

is swallowed, aspiration into 

the lungs may result in 

chemical pneumonitis. The 

substance may cause effects 

on the central nervous system. 

Exposure could cause 

lowering of consciousness.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

irritation eyes, skin, nose, 

throat; dizziness, 

drowsiness; In Animals: 

narcosis 

  

Methylcyclohexan

ol 

404 25639-42-

3 

The substance is mildly 

irritating to the eyes and skin. 

The vapour at high levels is 

irritating to the eyes and upper 

respiratory tract.  

Repeated or prolonged contact 

with skin may cause 

dermatitis.  

irritation eyes, skin, upper 

respiratory system; 

headache; In Animals: 

narcosis; liver, kidney 

damage 
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Methyl ethyl 

ketone or 

peroxides [MEKP] 

406 1338-23-4 The substance is corrosive to 

the eyes, skin and respiratory 

tract. Corrosive on ingestion.  

  irritation eyes, skin, nose, 

throat; cough, dyspnea 

(breathing difficulty), 

pulmonary oedema; blurred 

vision; blisters, scars skin; 

abdominal pain, vomiting, 

diarrhoea; dermatitis; In 

Animals: liver, kidney 

damage 

  

Tricarbonyl 

(methylcyclopenta

tricarbonyl dienyl) 

406 12108-13-

3 

The substance is irritating to 

the eyes and skin. The 

substance may cause effects 

on the central nervous system, 

kidneys, liver and lungs. This 

may result in tissue lesions. 

Exposure at high levels could 

cause death. Medical 

observation is indicated.  

  irritation eyes; dizziness, 

nausea, headache; In 

Animals: tremor, severe 

clonic spasms, lassitude 

(weakness, exhaustion), 

slow respiration; liver, 

kidney injury 

  

Methyl formate 409 107-31-3 The substance is irritating to 

the eyes and respiratory tract. 

The substance may cause 

effects on the central nervous 

system. Exposure far above 

the OEL could cause lowering 

of consciousness.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

irritation eyes, nose; chest 

tightness, dyspnea 

(breathing difficulty); visual 

disturbance; central 

nervous system 

depression; In Animals: 

pulmonary oedema; 

narcosis 

  

4-Methylpentan-

2-ol 

410 108-11-2 The substance is irritating to 

the eyes, skin and respiratory 

tract. Exposure could cause 

lowering of consciousness.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

irritation eyes, skin; 

headache, drowsiness; 

dermatitis; In Animals: 

narcosis 
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Methyl 

methacrylate 

411 80-62-6 The substance is irritating to 

the eyes, skin and respiratory 

tract.  

Repeated or prolonged contact 

may cause skin sensitization. 

The substance may have 

effects on the peripheral 

nervous system.  

irritation eyes, skin, nose, 

throat; dermatitis 

  

Parathion-methyl 412 298-00-0 The substance may cause 

effects on the nervous system. 

This may result in convulsions 

and respiratory depression. 

Cholinesterase inhibition. 

Exposure far above the OEL 

could cause death. Medical 

observation is indicated.  

Cholinesterase inhibition. 

Cumulative effects are 

possible. See Acute 

Hazards/Symptoms.  

irritation eyes, skin; 

nausea, vomiting, 

abdominal cramps, 

diarrhoea, salivation; 

headache, dizziness, 

lassitude (weakness, 

exhaustion); rhinorrhea 

(discharge of thin nasal 

mucus), chest tightness; 

blurred vision, miosis; 

cardiac irregularity; muscle 

fasciculation; dyspnea 

(breathing difficulty) 

  

Methyl propyl 

ketone 

413 107-87-9 The substance is irritating to 

the eyes, skin and respiratory 

tract. Exposure above the OEL 

could cause lowering of 

consciousness.  

Repeated or prolonged contact 

with skin may cause 

dermatitis.  

irritation eyes, skin, mucous 

membrane; headache; 

dermatitis; narcosis, coma 

  

Pentan-2-one 413 107-87-9 The substance is irritating to 

the eyes, skin and respiratory 

tract. Exposure above the OEL 

could cause lowering of 

consciousness.  

Repeated or prolonged contact 

with skin may cause 

dermatitis.  

irritation eyes, skin, mucous 

membrane; headache; 

dermatitis; narcosis, coma 

  

1-Methyl-2-

pyrrolidone 

414 872-50-4 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 
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Methyl silicate 415 681-84-5 The substance is severely 

irritating to the eyes, skin and 

respiratory tract. Inhalation of 

the vapour may cause lung 

oedema. See Notes. The 

effects may be delayed. 

Medical observation is 

indicated.  

The substance may have 

effects on the kidneys and 

liver.  

irritation eyes, corneal 

damage (following even 

short-term exposure to the 

vapour); lung, kidney injury; 

pulmonary oedema 

  

Tetramethyl 

orthosilicate 

415 681-84-5 The substance is severely 

irritating to the eyes, skin and 

respiratory tract. Inhalation of 

the vapour may cause lung 

oedema. See Notes. The 

effects may be delayed. 

Medical observation is 

indicated.  

The substance may have 

effects on the kidneys and 

liver.  

irritation eyes, corneal 

damage (following even 

short-term exposure to the 

vapour); lung, kidney injury; 

pulmonary oedema 

  

2-Phenylpropene 416 98-83-9 The substance is irritating to 

the eyes, skin and respiratory 

tract. Lachrymation.  

Repeated or prolonged contact 

with skin may cause 

dermatitis.  

irritation eyes, skin, nose, 

throat; drowsiness; 

dermatitis 

  

alpha-Methyl 

styrene 

416 98-83-9 The substance is irritating to 

the eyes, skin and respiratory 

tract. Lachrymation.  

Repeated or prolonged contact 

with skin may cause 

dermatitis.  

irritation eyes, skin, nose, 

throat; drowsiness; 

dermatitis 

  

Methylstyrenes 417 25013-15-

4 

The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the nervous 

system.  

Repeated or prolonged contact 

with skin may cause 

dermatitis. The substance may 

have effects on the liver. This 

may result in fatty 

degeneration.  

irritation eyes, skin, upper 

respiratory system; 

drowsiness; In Animals: 

narcosis 
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Vinyl toluene, all 

isomers 

417 25013-15- 

4 

The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the nervous 

system.  

Repeated or prolonged contact 

with skin may cause 

dermatitis. The substance may 

have effects on the liver. This 

may result in fatty 

degeneration.  

irritation eyes, skin, upper 

respiratory system; 

drowsiness; In Animals: 

narcosis 

  

N-Methyl-N- 

2,4,6-

tetranitroaniline 

418 479-45-8 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the nervous 

system.  

Repeated or prolonged contact 

may cause skin sensitization. 

Repeated or prolonged 

inhalation may cause asthma. 

The substance may have 

effects on the liver, kidneys 

and blood.  

sensitization dermatitis, 

itch, erythema (skin 

redness); oedema on nasal 

folds, cheeks, neck; 

keratitis (inflammation of 

the cornea); sneezing; 

anaemia; cough, coryza; 

irritability; malaise (vague 

feeling of discomfort), 

headache, lassitude 

(weakness, exhaustion), 

insomnia; nausea, 

vomiting; liver, kidney 

damage 

  

Tetryl 418 479-45-8 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the nervous 

system.  

Repeated or prolonged contact 

may cause skin sensitization. 

Repeated or prolonged 

inhalation may cause asthma. 

The substance may have 

effects on the liver, kidneys 

and blood.  

sensitization dermatitis, 

itch, erythema (skin 

redness); oedema on nasal 

folds, cheeks, neck; 

keratitis (inflammation of 

the cornea); sneezing; 

anaemia; cough, coryza; 

irritability; malaise (vague 

feeling of discomfort), 

headache, lassitude 

(weakness, exhaustion), 

insomnia; nausea, 
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vomiting; liver, kidney 

damage 

Phosdrin 419 7786-34-7 Cholinesterase inhibition. The 

substance may cause effects 

on the nervous system. This 

may result in convulsions and 

respiratory failure. Exposure 

far above the OEL could cause 

death. The effects may be 

delayed. Medical observation 

is indicated.  

 

irritation eyes, skin, 

respiratory system; miosis; 

rhinorrhea (discharge of 

thin nasal mucus); 

headache; chest tightness, 

wheezing, laryngeal spasm, 

salivation, cyanosis; 

anorexia, nausea, vomiting, 

abdominal cramps, 

diarrhoea; paralysis; ataxia, 

convulsions; low blood 

pressure, cardiac 

irregularity 

 

Mica inhalable 

particulate 

420 12001-26-

2 

  

irritation eyes; 

pneumoconiosis, cough, 

dyspnea (breathing 

difficulty); lassitude 

(weakness, exhaustion); 

weight loss 

 

Mica respirable 

particulate 

421 12001-26-

3 

No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Molybdenum 

compounds [as 

Mo] soluble 

compounds 

422 7439-98-7 

(metal) 

  

In Animals: irritation eyes, 

nose, throat; anorexia, 

diarrhoea, weight loss; 

listlessness; liver, kidney 

damage 
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Molybdenum 

compounds [as 

Mo] insoluble 

compounds 

423 7439-98-7 

(metal) 

  

In Animals: irritation eyes, 

nose, throat; anorexia, 

diarrhoea, weight loss; 

listlessness; liver, kidney 

damage 

 

Naphthalene 427 91-20-3 The substance may cause 

effects on the blood. This may 

result in lesions of blood cells 

(haemolysis). See Notes. The 

effects may be delayed. 

Ingestion could cause death. 

Medical observation is 

indicated.  

The substance may have 

effects on the blood. This may 

result in chronic haemolytic 

anaemia. The substance may 

have effects on the eyes. This 

may result in the development 

of cataract. This substance is 

possibly carcinogenic to 

humans.  

irritation eyes; headache, 

confusion, excitement, 

malaise (vague feeling of 

discomfort); nausea, 

vomiting, abdominal pain; 

irritation bladder; profuse 

sweating; jaundice; 

hematuria (blood in the 

urine), renal shutdown; 

dermatitis, optical neuritis, 

corneal damage 

 

1,5- Naphthalene 

diisocyanate 

428 3173-72-6 The substance is irritating to 

the eyes, skin and respiratory 

tract.  

Repeated or prolonged 

inhalation may cause asthma.  

irritation eyes, nose, throat; 

resp sensitization, cough, 

pulmonary secretions, 

chest pain, dyspnea 

(breathing difficulty); 

asthma 
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*Nickel 429 7440-02-0 

(metal) 

May cause mechanical 

irritation. Inhalation of fume 

may cause pneumonitis.  

Repeated or prolonged contact 

may cause skin sensitization. 

Repeated or prolonged 

inhalation may cause asthma. 

The substance may have 

effects on the respiratory tract. 

This may result in chronic 

inflammation of the respiratory 

tract and fibrosis. This 

substance is possibly 

carcinogenic to humans if 

inhaled.  

sensitization dermatitis, 

allergic asthma, 

pneumonitis; [potential 

occupational carcinogen] 

[lung and nasal 

cancer] 

Nickel carbonyl 

[as Ni] 

430 13463-39-

3 

The vapour is irritating to the 

respiratory tract. Inhalation of 

the vapour may cause lung 

oedema. The effects may be 

delayed. Medical observation 

is indicated. See Notes. The 

substance may cause effects 

on the lungs and central 

nervous system. This may 

result in muscle weakness, 

delirium and convulsions. The 

effects may be delayed. 

Exposure could cause death.  

The substance may have 

effects on the nervous system. 

This may result in impaired 

functions. This substance is 

carcinogenic to humans if 

inhaled. May cause toxicity to 

human reproduction or 

development.  

headache, dizziness; 

nausea, vomiting, 

epigastric pain; substernal 

pain; cough, hyperpnea; 

cyanosis; lassitude 

(weakness, exhaustion); 

leukocytosis (increased 

blood leukocytes), 

pneumonitis; delirium, 

convulsions; In Animals: 

reproductive, teratogenic 

effects [potential 

occupational carcinogen] 

[lung & nasal cancer] 
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Tetracarbonyl 

nickel 

430 13463-39-

3 

The vapour is irritating to the 

respiratory tract. Inhalation of 

the vapour may cause lung 

oedema. The effects may be 

delayed. Medical observation 

is indicated. See Notes. The 

substance may cause effects 

on the lungs and central 

nervous system. This may 

result in muscle weakness, 

delirium and convulsions. The 

effects may be delayed. 

Exposure could cause death.  

The substance may have 

effects on the nervous system. 

This may result in impaired 

functions. This substance is 

carcinogenic to humans if 

inhaled. May cause toxicity to 

human reproduction or 

development.  

headache, dizziness; 

nausea, vomiting, 

epigastric pain; substernal 

pain; cough, hyperpnea; 

cyanosis; lassitude 

(weakness, exhaustion); 

leukocytosis (increased 

blood leukocytes), 

pneumonitis; delirium, 

convulsions; In Animals: 

reproductive, teratogenic 

effects [potential 

occupational carcinogen] 

[lung & nasal cancer] 

Nickel, organic 

compounds [as 

Ni] 

431 — No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

*Nickel, inorganic 

compounds [as 

Ni] soluble 

compounds 

432 — No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

*Nickel, inorganic 

compounds [as 

Ni] insoluble 

compounds 

433 — No information in NIOSH pocket guide and ILO International Chemical Safety Cards 
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Nitric acid 436 7697-37-2 The substance is corrosive to 

the eyes, skin and respiratory 

tract. Corrosive on ingestion. 

Inhalation may cause asthma-

like reactions (RADS). 

Exposure could cause 

asphyxiation due to swelling in 

the throat. Inhalation of high 

concentrations may cause 

pneumonitis and lung oedema. 

Repeated or prolonged 

inhalation may cause effects 

on the teeth. This may result in 

tooth erosion. The substance 

may have effects on the upper 

respiratory tract and lungs. 

This may result in chronic 

inflammation of the respiratory 

tract and reduced lung 

function. Mists of this strong 

inorganic acid are carcinogenic 

to humans.  

irritation eyes, skin, mucous 

membrane; delayed 

pulmonary oedema, 

pneumonitis, bronchitis; 

dental erosion 

 

Nitric oxide 437 10102-43-

9 

Inhalation of high 

concentrations of the gas may 

cause damage to the lungs.  

Repeated or prolonged 

inhalation may cause effects 

on the lungs.  

irritation eyes, wet skin, 

nose, throat; drowsiness, 

unconsciousness; 

methemoglobinemia 

 

Nitrogen 437 10102-43-

9 

Inhalation of high 

concentrations of the gas may 

cause damage to the lungs.  

Repeated or prolonged 

inhalation may cause effects 

on the lungs.  

irritation eyes, wet skin, 

nose, throat; drowsiness, 

unconsciousness; 

methemoglobinemia 
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Nitroethane 440 79-24-3 The substance is irritating to 

the eyes and respiratory tract. 

The substance may cause 

effects on the blood. This may 

result in the formation of 

methaemoglobin. Exposure at 

high levels could cause 

lowering of consciousness. 

The effects may be delayed. 

Medical observation is 

indicated.  

The substance may have 

effects on the upper 

respiratory tract, blood, liver 

and kidneys.  

dermatitis; In Animals: 

lacrimation (discharge of 

tears); dyspnea (breathing 

difficulty), pulmonary rales, 

oedema; liver, kidney 

injury; narcosis 

 

Nitrogen dioxide 441 10102-44-

0 

The substance is corrosive to 

the eyes, skin and respiratory 

tract. Exposure at high 

concentrations could cause 

asphyxiation due to swelling in 

the throat. Inhalation of the gas 

or vapour may cause lung 

oedema. See Notes. Exposure 

far above the OEL could cause 

death. The effects may be 

delayed. Severe effects may 

occur following a prolonged 

symptom-free period. Medical 

observation is indicated.  

The substance may have 

effects on the lungs. This may 

result in impaired functions 

and decreased resistance to 

infection.  

irritation eyes, nose, throat; 

cough, mucoid frothy 

sputum, decreased 

pulmonary function, chronic 

bronchitis, dyspnea 

(breathing difficulty); chest 

pain; pulmonary oedema, 

cyanosis, tachypnea, 

tachycardia 
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Nitrogen 

trifluoride 

442 7783-54-2 

 

The substance may have 

effects on the liver and 

kidneys. Repeated or 

prolonged inhalation may 

cause fluorosis.  

In Animals: anoxia, 

cyanosis; 

methemoglobinemia; 

lassitude (weakness, 

exhaustion), dizziness, 

headache; liver, kidney 

injury 

 

Nitromethane 443 75-52-5 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the central 

nervous system. This may 

result in central nervous 

system depression.  

Repeated or prolonged contact 

with skin may cause 

dermatitis. The substance may 

have effects on the peripheral 

nervous system, kidneys and 

liver. This may result in 

impaired functions.  

dermatitis; In Animals: 

irritation eyes, respiratory 

system; convulsions, 

narcosis; liver damage 

 

1-Nitropropane 444 108-03-2 The substance is irritating to 

the eyes and respiratory tract.  

 

irritation eyes; headache, 

nausea, vomiting, 

diarrhoea; In Animals: liver, 

kidney damage 

 

*2- Nitroprapane 445 79-46-9 The vapour is irritating to the 

eyes and respiratory tract. The 

substance is mildly irritating to 

the skin. The substance may 

cause effects on the central 

nervous system. Exposure far 

above the OEL could cause 

liver impairment and death.  

The substance defats the skin, 

which may cause dryness or 

cracking. This substance is 

possibly carcinogenic to 

humans.  

irritation eyes, skin, nose, 

respiratory system; 

headache, anorexia, 

nausea, vomiting, 

diarrhoea; kidney, liver 

damage; [potential 

occupational carcinogen] 

[in animals: liver 

tumours] 
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Nitrous oxide 447 10024-97-

2 

The liquid may cause frostbite. 

The substance may cause 

effects on the central nervous 

system. This may result in the 

lowering of consciousness 

The substance may have 

effects on the bone marrow 

and nervous system. May 

cause reproductive toxicity in 

humans.  

dyspnea (breathing 

difficulty); drowsiness, 

headache; asphyxia; 

reproductive effects; liquid: 

frostbite 

 

n-Octane 449 111-65-9 The substance is irritating to 

the eyes, skin and respiratory 

tract. If this liquid is swallowed, 

aspiration into the lungs may 

result in chemical pneumonitis. 

Exposure to high 

concentrations of vapour could 

cause lowering of 

consciousness.  

Repeated or prolonged contact 

with skin may cause 

dermatitis. The substance 

defats the skin, which may 

cause dryness or cracking.  

irritation eyes, nose; 

drowsiness; dermatitis; 

chemical pneumonitis 

(aspiration liquid); In 

Animals: narcosis 

 

Oil mist, mineral 450 —     irritation eyes, skin, 

respiratory system 
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Orthophosphoric 

acid 

451 7664-38-2 The substance is corrosive to 

the eyes, skin and respiratory 

tract. Corrosive on ingestion. 

Inhalation may cause asthma-

like reactions (RADS). 

Exposure could cause 

asphyxiation due to swelling in 

the throat. Inhalation of high 

concentrations may cause lung 

oedema, but only after initial 

corrosive effects on the eyes 

and the upper respiratory tract 

have become manifest. 

Inhalation of high 

concentrations may cause 

pneumonitis. 

The substance may have 

effects on the upper 

respiratory tract and lungs. 

This may result in chronic 

inflammation and reduced lung 

function. Mists of this strong 

inorganic acid are carcinogenic 

to humans.  

irritation eyes, skin, upper 

respiratory system; eye, 

skin, burns; dermatitis 
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Phosphoric acid 451 7664-38-2 The substance is corrosive to 

the eyes, skin and respiratory 

tract. Corrosive on ingestion. 

Inhalation may cause asthma-

like reactions (RADS). 

Exposure could cause 

asphyxiation due to swelling in 

the throat. Inhalation of high 

concentrations may cause lung 

oedema, but only after initial 

corrosive effects on the eyes 

and the upper respiratory tract 

have become manifest. 

Inhalation of high 

concentrations may cause 

pneumonitis. 

The substance may have 

effects on the upper 

respiratory tract and lungs. 

This may result in chronic 

inflammation and reduced lung 

function. Mists of this strong 

inorganic acid are carcinogenic 

to humans.  

irritation eyes, skin, upper 

respiratory system; eye, 

skin, burns; dermatitis 

 

Osmium tetroxide 

[as Os] 

452 20816-12-

0 

Lachrymation. The substance 

is corrosive to the eyes, skin 

and respiratory tract. Inhalation 

may cause lung oedema. See 

Notes. Exposure to high 

concentrations could cause 

death. The effects may be 

delayed. Medical observation 

is indicated.  

Repeated or prolonged contact 

with skin may cause 

dermatitis. The substance may 

have effects on the kidneys.  

irritation eyes, respiratory 

system; lacrimation 

(discharge of tears), visual 

disturbance; conjunctivitis; 

headache; cough, dyspnea 

(breathing difficulty); 

dermatitis 
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Oxalic acid 453 144-62-7 The substance is corrosive to 

the eyes, skin and respiratory 

tract. Corrosive on ingestion. 

The substance may cause 

effects on the calcium balance 

after ingestion. Exposure at 

high levels could cause death.  

Repeated or prolonged contact 

with skin may cause 

dermatitis. Exposure may 

result in kidney stones, slow-

healing ulcers and black 

fingernails.  

irritation eyes, skin, mucous 

membrane; eye burns; 

localized pain, cyanosis; 

shock, collapse, 

convulsions; kidney 

damage 

 

Ozone 454 10028-15-

6 

The substance is irritating to 

the eyes and respiratory tract. 

The substance may cause 

effects on the central nervous 

system. This may result in 

impaired vigilance and 

performance. Inhalation of the 

gas may cause lung oedema. 

See Notes. The effects may be 

delayed. The liquid may cause 

frostbite.  

Repeated or prolonged 

inhalation of the gas may 

cause effects on the lungs. 

irritation eyes, mucous 

membrane; pulmonary 

oedema; chronic resp 

disease 

 

Paraffin wax, 

fume 

455 8002-74-2 The fume is irritating to the 

eyes, nose and throat 

  irritation eyes, skin, 

respiratory system; 

discomfort, nausea 
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Paraquat 

dichloride 

respirable 

particulate 

456 1910-42-5 The substance is severely 

irritating to the eyes. The 

substance is irritating to the 

respiratory tract. The 

substance is mildly irritating to 

the skin. Inhalation at high 

concentrations and ingestion 

of large amounts may cause 

effects on the lungs, kidneys, 

liver and cardiovascular 

system. This may result in 

impaired functions and tissue 

lesions including haemorrhage 

and lung fibrosis. Exposure to 

high concentrations could 

cause death. Medical 

observation is indicated. The 

effects may be delayed.  

Repeated or prolonged contact 

with skin may cause 

dermatitis. The substance may 

have effects on the nails. This 

may result in nail damage.  

irritation eyes, skin, nose, 

throat, respiratory system; 

epistaxis (nosebleed); 

dermatitis; fingernail 

damage; irritation 

gastrointestinal tract; heart, 

liver, kidney damage 

  

Particles not 

otherwise 

classified [PNOC] 

inhalable 

particulate 

458 —     Eyes, skin, respiratory 

system 

  

Particles not 

otherwise 

classified [PNOC] 

respirable 

particulate 

459 —     Eyes, skin, respiratory 

system 

  

Pentaerythritol 

inhalable 

particulate 

461 115-77-5     irritation eyes, respiratory 

system 
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Pentaerythritol 

respirable 

particulate 

462 115-77-6     irritation eyes, respiratory 

system 

  

Pentane, all 

isomers 

463 — If swallowed the substance 

easily enters the airways and 

could result in aspiration 

pneumonitis. Inhalation of high 

concentrations of the vapour 

may cause depression of the 

central nervous system.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

irritation eyes, skin, nose; 

dermatitis; chemical 

pneumonitis (aspiration 

liquid); drowsiness; In 

Animals: narcosis 

  

Perchloroethylene 464 127-18-4 The substance is irritating to 

the eyes, skin and respiratory 

tract. If swallowed the 

substance may cause vomiting 

and could result in aspiration 

pneumonitis. The substance 

may cause effects on the 

central nervous system. 

Exposure at high levels could 

cause unconsciousness.  

Repeated or prolonged contact 

with skin may cause 

dermatitis. The substance may 

have effects on the liver, 

kidneys and central nervous 

system. This substance is 

probably carcinogenic to 

humans.  

irritation eyes, skin, nose, 

throat, respiratory system; 

nausea; flush face, neck; 

dizziness, incoordination; 

headache, drowsiness; skin 

erythema (skin redness); 

liver damage; [potential 

occupational carcinogen] 

[in animals: liver 

tumours] 

Tetrachloroethyle

ne 

464 127-18-4 The substance is irritating to 

the eyes, skin and respiratory 

tract. If swallowed the 

substance may cause vomiting 

and could result in aspiration 

pneumonitis. The substance 

may cause effects on the 

central nervous system. 

Exposure at high levels could 

cause unconsciousness.  

Repeated or prolonged contact 

with skin may cause 

dermatitis. The substance may 

have effects on the liver, 

kidneys and central nervous 

system. This substance is 

probably carcinogenic to 

humans.  

irritation eyes, skin, nose, 

throat, respiratory system; 

nausea; flush face, neck; 

dizziness, incoordination; 

headache, drowsiness; skin 

erythema (skin redness); 

liver damage; [potential 

occupational carcinogen] 

[in animals: liver 

tumours] 
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Perchloryl fluoride 465 7616-94-6 The substance is irritating to 

the respiratory tract. Inhalation 

of this gas may cause lung 

oedema. See Notes. Inhalation 

of high concentrations may 

cause the formation of 

methaemoglobin. The liquid 

may cause frostbite. Medical 

observation is indicated. The 

effects may be delayed.  

The substance may have 

effects on the blood. This may 

result in the formation of 

methaemoglobin. May cause 

fluorosis. See Notes.  

irritation respiratory system; 

liquid: frostbite; In Animals: 

methemoglobinemia; 

cyanosis; lassitude 

(weakness, exhaustion), 

dizziness, headache; 

pulmonary oedema; 

pneumonitis; anoxia 

  

p- 

Phenylenediamin

e 

p-

Phenylenediamin

e 

467 106-50-3 The substance is irritating to 

the eyes. Inhalation of dust 

may cause asthmatic 

reactions. See Notes. 

Ingestion could cause swelling 

of mouth and throat. The 

substance may cause effects 

on the blood. This may result 

in the formation of 

methaemoglobin. Exposure 

could cause death.  

Repeated or prolonged contact 

may cause skin sensitization. 

Repeated or prolonged 

inhalation may cause asthma. 

The substance may have 

effects on the kidneys. This 

may result in kidney 

impairment.  

irritation pharynx, larynx; 

bronchial asthma; 

sensitization dermatitis 

  

Phenyl-2,3-

epoxypropyl ether 

Phenyl glycidyl 

ether 

468 122-60-1 The substance is irritating to 

the eyes, skin and respiratory 

tract.  

Repeated or prolonged contact 

may cause skin sensitization. 

This substance is possibly 

carcinogenic to humans.  

irritation eyes, skin; upper 

respiratory system; skin 

sensitization; narcosis; 

possible hematopoietic, 

reproductive effects; 

[potential occupational 

carcinogen] 

[in animals: nasal 

cancer] 
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*Phenylethylene 469 100-42-5 The substance is irritating to 

the eyes, skin and respiratory 

tract. If this liquid is swallowed, 

aspiration into the lungs may 

result in chemical pneumonitis. 

The substance may cause 

effects on the central nervous 

system. Exposure at high 

levels could cause 

unconsciousness.  

The substance defats the skin, 

which may cause dryness or 

cracking. The substance may 

have effects on the central 

nervous system. Exposure to 

the substance may increase 

noise-induced hearing loss. 

This substance is possibly 

carcinogenic to humans. See 

Notes.  

irritation eyes, nose, 

respiratory system; 

headache, lassitude 

(weakness, exhaustion), 

dizziness, confusion, 

malaise (vague feeling of 

discomfort), drowsiness, 

unsteady gait; narcosis; 

defatting dermatitis; 

possible liver injury; 

reproductive effects 

  

*Styrene, 

monomer 

469 100-42-5 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

*Vinyl benzene 469 100-42-5 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Phosphine 473 7803-51-2 The substance is severely 

irritating to the respiratory 

tract. Inhalation of this gas 

may cause lung oedema. See 

Notes. Rapid evaporation of 

the liquid may cause frostbite. 

The substance may cause 

effects on the central nervous 

system, cardiovascular 

system, heart, gastrointestinal 

tract, liver and kidneys. This 

may result in impaired 

functions. Exposure above the 

OEL could cause 

unconsciousness and death. 

Medical observation is 

indicated.  

Non-specific complaints like 

gastrointestinal disorders, 

headache, nausea etc. may 

occur.  

nausea, vomiting, 

abdominal pain, diarrhoea; 

thirst; chest tightness, 

dyspnea (breathing 

difficulty); muscle pain, 

chills; stupor or syncope; 

pulmonary oedema; liquid: 

frostbite 
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Phosphorus, 

yellow 

475 7723-14-0 The substance is corrosive to 

the eyes, skin and respiratory 

tract. Corrosive on ingestion. 

Inhalation of the vapour may 

cause lung oedema. See 

Notes. The substance may 

cause effects on the kidneys 

and liver. Exposure could 

cause death. The effects may 

be delayed. Medical 

observation is indicated.  

The substance may have 

effects on the bone.  

irritation eyes, resp tract; 

eye, skin burns; abdominal 

pain, nausea, jaundice; 

anaemia; cachexia; dental 

pain, salivation, jaw pain, 

swelling 

  

Phosphorus 

pentachloride 

476 10026-13-

8 

The substance is corrosive to 

the eyes, skin and respiratory 

tract. Corrosive on ingestion. 

Inhalation may cause lung 

oedema. See Notes. The 

effects may be delayed. 

Medical observation is 

indicated.  

Repeated or prolonged contact 

with skin may cause 

dermatitis. 

irritation eyes, skin, 

respiratory system; 

bronchitis; dermatitis 

  

Phosphorus 

trichloride 

477 7719-12-2 The substance is corrosive to 

the eyes, skin and respiratory 

tract. Inhalation of the vapour 

may cause lung oedema. See 

Notes. Exposure above the 

OEL could cause death. The 

effects may be delayed. 

Medical observation is 

indicated.  

  irritation eyes, skin, nose, 

throat; pulmonary oedema; 

eye, skin burns 
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Phosphoryl 

trichloride 

Phosphorus 

oxychloride 

478 10025-87-

3 

The substance is corrosive to 

the eyes, skin and respiratory 

tract. Inhalation of the vapour 

may cause lung oedema. See 

Notes. Exposure at high levels 

could cause death. The effects 

may be delayed. Medical 

observation is indicated.  

  irritation eyes, skin, 

respiratory system; eye, 

skin burns; dyspnea 

(breathing difficulty), cough, 

pulmonary oedema; 

dizziness, headache, 

lassitude (weakness, 

exhaustion); abdominal 

pain, nausea, vomiting; 

nephritis 

  

Picloram 480 1918-02-1   The substance may have 

effects on the liver.  

irritation eyes, skin, 

respiratory system; nausea; 

In Animals: liver, kidney 

changes 

  

2,4,6-

Trinitrophenol 

481 88-89-1 The substance is mildly 

irritating to the eyes. 

Repeated or prolonged contact 

with skin may cause 

dermatitis. Ingestion may 

cause effects on the 

gastrointestinal tract, kidneys, 

liver and blood.  

irritation eyes, skin; 

sensitization dermatitis; 

yellow-stained hair, skin; 

lassitude (weakness, 

exhaustion), myalgia, 

anuria, polyuria; bitter taste, 

gastrointestinal 

disturbance; hepatitis, 

hematuria (blood in the 

urine), albuminuria, 

nephritis 

  

Picric acid 481 88-89-1 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Piperazine 

dihydrochloride 

482 142-64-3     irritation eyes, skin, 

respiratory system; skin 

burns, sensitization; 

asthma; gastrointestinal 

upset, headache, nausea, 
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vomiting, incoordination, 

muscle weak 

Plaster of Paris 

inhalable 

particulate 

484 26499-65-

0 

May cause mechanical 

irritation.  

  irritation eyes, skin, mucous 

membrane, respiratory 

system; cough 

  

Plaster of Paris 

respirable 

particulate 

485 26499-65-

1 

No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Platinum metal 486 7440-06-4 The substance is irritating to 

the eyes and respiratory tract.  

  irritation skin, respiratory 

system; dermatitis 

  

Platinum mine 

dust respirable 

particulate 

487 — No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Polyvinyl chloride 

[PVC] inhalable 

particulate 

489 9002-86-2 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Polyvinyl chloride 

[PVC] respirable 

particulate 

490 9002-86-3 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Portland cement 

inhalable 

particulate 

491 65997-15-

1 

The substance is irritating to 

the skin and respiratory tract. 

The substance is corrosive to 

the eyes.  

Repeated or prolonged contact 

with skin may cause 

dermatitis. Repeated or 

prolonged contact may cause 

skin sensitization.  

irritation eyes, skin, nose; 

cough, expectoration; 

exertional dyspnea 

(breathing difficulty), 

wheezing, chronic 

bronchitis; dermatitis 

  

Portland cement 

respirable 

particulate 

492 65997-15-

2 

No information in NIOSH pocket guide and ILO International Chemical Safety Cards 
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Potassium 

hydroxide 

493 1310-58-3 The solution in water is a 

strong base. It reacts violently 

with acid and is corrosive to 

metals such as aluminium, tin, 

lead and zinc. This produces a 

combustible/explosive gas 

(hydrogen - see ICSC 0001). 

Reacts with ammonium salts. 

This produces ammonia. This 

generates a fire hazard. 

Contact with moisture and 

water may generate heat. See 

Notes.  

Repeated or prolonged contact 

with skin may cause 

dermatitis.  

irritation eyes, skin, 

respiratory system; cough, 

sneezing; eye, skin burns; 

vomiting, diarrhoea 

  

Propane-1-ol 

n-Propyl alcohol 

(correct name) 

494 71-23-8     irritation eyes, nose, throat; 

dry cracking skin; 

drowsiness, headache; 

ataxia, gastrointestinal 

pain; abdominal cramps, 

nausea, vomiting, 

diarrhoea; In Animals: 

narcosis 

  

Propane 495 74-98-6 Rapid evaporation of the liquid 

may cause frostbite. The 

substance may cause effects 

on the central nervous system.  

  dizziness, confusion, 

excitation, asphyxia; liquid: 

frostbite 
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2-Propyn-1-ol 496 107-19-7 The substance is irritating to 

the eyes, skin and respiratory 

tract. The vapour is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the liver and 

kidneys. This may result in 

impaired functions. Exposure 

above the OEL could cause 

death. Medical observation is 

indicated.  

  irritation skin, mucous 

membrane; central nervous 

system depression; In 

Animals: liver, kidney 

damage 

  

Propionic acid 497 79-09-4 The substance is corrosive to 

the eyes, skin and respiratory 

tract.  

  irritation eyes, skin, nose, 

throat; blurred vision, 

corneal burns; skin burns; 

abdominal pain, nausea, 

vomiting 

  

Propoxur 498 114-26-1 Cholinesterase inhibition. 

Cumulative effects are 

possible. See Acute 

Hazards/Symptoms. Tumours 

have been detected in 

experimental animals but may 

not be relevant to humans.  

The central nervous system, 

liver, kidneys, gastrointestinal 

tract, blood cholinesterase 

    

Propranolol 499 525-66-6  No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

n-Propyl acetate 500 109-60-4 The vapour is mildly irritating 

to the eyes, respiratory tract 

and skin. The substance may 

cause effects on the central 

nervous system. Exposure far 

above the OEL could cause 

lowering of consciousness.  

The substance defats the skin, 

which may cause dryness or 

cracking.  

In Animals: irritation eyes, 

nose, throat; narcosis; 

dermatitis 
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Propylene 

dinitrate 

Propylene glycol 

dinitrate 

501 6423-43-4 The substance is mildly 

irritating to the eyes. The 

substance may cause effects 

on the blood. This may result 

in the formation of 

methaemoglobin. Medical 

observation is indicated. See 

Notes.  

  irritation eyes; 

conjunctivitis; 

methemoglobinemia; 

headache, impaired 

balance, visual disturbance; 

In Animals: liver, kidney 

damage 

  

Propylene glycol 

total (particulate & 

vapour) 

502 57-55-6 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Propylene glycol 

particulate 

503 57-55-7 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Pulverised fuel 

ash inhalable 

particulate 

504 — No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Pulverised fuel 

ash respirable 

particulate 

505 — No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Pyrethrins 

Pyrethrum 

(correct name) 

506 8003-34-7 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the nervous 

system.  

Repeated or prolonged contact 

may cause skin sensitization. 

Repeated or prolonged 

inhalation may cause asthma.  

Erythema, dermatitis, 

papules, pruritus, 

rhinorrhea (discharge of 

thin nasal mucus); 

sneezing; asthma 

  

Pyridine 507 110-86-1 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the central 

nervous system. Exposure far 

above the OEL could cause 

lowering of consciousness.  

This substance is possibly 

carcinogenic to humans.  

irritation eyes; headache, 

anxiety, dizziness, 

insomnia; nausea, 

anorexia; dermatitis; liver, 

kidney damage 
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2-Pyridylamine 508 5 02-29-0 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Rhodium (as Rh] 

metal fume & dust 

510 7440-16-6 

(metal) 

May cause mechanical 

irritation.  

  Possible resp sensitization   

Rhodium (as Rh] 

soluble salts 

511 7440-16-6     In Animals: irritation eyes; 

central nervous system 

damage 

  

Rouge inhalable 

particulate 

513 1309-37-1 May cause mechanical 

irritation.  

Repeated or prolonged 

inhalation of dust particles may 

cause effects on the lungs. 

This may result in siderosis, a 

benign condition.  

irritation eyes, skin, 

respiratory system 

  

Rouge respirable 

particulate 

514 1309-37-2 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

*Rubber fume 515 — No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

*Rubber process 

dust 

516 

 

No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Selenium & 

compounds, 

except hydrogen 

selenide [as Se] 

517 7782-49-2 The substance is irritating to 

the respiratory tract. The 

substance may cause effects 

on the gastrointestinal tract 

and nervous system.  

The substance may have 

effects on the respiratory tract, 

gastrointestinal tract and skin.  

irritation eyes, skin, nose, 

throat; visual disturbance; 

headache; chills, fever; 

dyspnea (breathing 

difficulty), bronchitis; 

metallic taste, garlic breath, 

gastrointestinal 

disturbance; dermatitis; 

eye, skin burns; In Animals: 

anaemia; liver necrosis, 

cirrhosis; kidney, spleen 

damage 
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Silane 518 7803-62-5 The substance is irritating to 

the eyes, skin and respiratory 

tract. Rapid evaporation of the 

liquid may cause frostbite.  

  irritation eyes, skin, mucous 

membrane; nausea, 

headache 

  

Silicon 

tetrahydride 

518 7803-62-5 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Silica, amorphous 

inhalable 

particulate 

519 7631-86-9     Eyes, respiratory system   

Silica, amorphous 

respirable 

particulate 

520 7631-86-

10 

No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

* Silica, crystalline 

[respirable 

particulate] 

Cristobalite 

521 14464-46-

1 

No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Cristobalite 521 14464-46-

1 

No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

* Silica, crystalline 

[respirable 

particulate] 

Quartz 

522 14808-60-

7 

May cause mechanical 

irritation to the eyes, 

respiratory tract and skin.  

The substance may have 

effects on the lungs. This may 

result in silicosis. May cause 

autoimmune diseases. The 

substance may have effects on 

the kidneys. This substance is 

carcinogenic to humans.  

Cough, dyspnea (breathing 

difficulty), wheezing; 

decreased pulmonary 

function, progressive resp 

symptoms (silicosis); 

irritation eyes; [potential 

occupational carcinogen] 

[in animals: lung 

cancer] 

Quartz, crystalline 522 14808-60-

7 

No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

* Silica, crystalline 

[respirable 

523 15468-32-

3 

No information in NIOSH pocket guide and ILO International Chemical Safety Cards 
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particulate] 

Tridymite 

Tridymite 523 14808-60- 

7 

May cause mechanical 

irritation to the eyes, 

respiratory tract and skin.  

The substance may have 

effects on the lungs. This may 

result in silicosis. May cause 

autoimmune diseases. The 

substance may have effects on 

the kidneys. This substance is 

carcinogenic to humans.  

Cough, dyspnea (breathing 

difficulty), wheezing; 

decreased pulmonary 

function, progressive resp 

symptoms (silicosis); 

irritation eyes; [potential 

occupational carcinogen] 

[in animals: lung 

cancer] 

* Silica, crystalline 

[respirable 

particulate] Tripoli 

524 1317-95-9 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Tripoli 524 14808-60-

7 

May cause mechanical 

irritation to the eyes, 

respiratory tract and skin.  

The substance may have 

effects on the lungs. This may 

result in silicosis. May cause 

autoimmune diseases. The 

substance may have effects on 

the kidneys. This substance is 

carcinogenic to humans.  

Cough, dyspnea (breathing 

difficulty), wheezing; 

decreased pulmonary 

function, progressive resp 

symptoms (silicosis); 

irritation eyes; [potential 

occupational carcinogen] 

[in animals: lung 

cancer] 

Silica, fused 

[respirable 

particulate] 

525 60676-86-

0 

No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Silicon inhalable 

particulate 

526 7440-21-3 May cause mechanical 

irritation to the eyes and 

respiratory tract.  

  irritation eyes, skin, upper 

respiratory system; cough 

  

Silicon respirable 

particulate 

527 7440-21-4     irritation eyes, skin, upper 

respiratory system; cough 

  

Silicon carbide 

inhalable 

particulate 

528 409-21-2 May cause mechanical 

irritation.  

  irritation eyes, skin, upper 

respiratory system; cough 
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Silicon carbide 

respirable 

particulate 

529 409-21-3 May cause mechanical 

irritation.  

  irritation eyes, skin, upper 

respiratory system; cough 

  

Silver 530 7440-22-4 

(metal) 

May cause mechanical 

irritation to the eyes and 

respiratory tract.  

The substance may cause a 

grey-blue discolouration of the 

eyes, nose, throat and skin 

(argyria/argyrosis).  

Blue-grey eyes, nasal 

septum, throat, skin; 

irritation, ulceration skin; 

gastrointestinal disturbance 

  

Silver compounds 

[as Ag] 

531 — No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Sodium azide 532 26628-2 

2-8 

The substance is mildly 

irritating to the eyes and upper 

respiratory tract. The 

substance may cause effects 

on the cardiovascular system 

and central nervous system. 

This may result in the lowering 

of blood pressure, cardiac 

disorders and central nervous 

system disorders. Ingestion of 

large amounts could cause 

death. Inhalation of dust may 

cause asthma-like reactions 

(RADS).  

  irritation eyes, skin; 

headache, dizziness, 

lassitude (weakness, 

exhaustion), blurred vision; 

low blood pressure, 

bradycardia; kidney 

changes 

  

Sodium hydrogen 

sulphite 

534 7631-90-5 The substance is irritating to 

the skin, eyes, respiratory tract 

and gastrointestinal tract. 

Exposure could cause asthma-

like reactions or urticaria in 

sensitive persons.  

Repeated or prolonged 

inhalation may cause asthma-

like symptoms. The substance 

may have effects on the skin.  

irritation eyes, skin, mucous 

membrane 
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Sodium hydroxide 535 1310-73-2 The substance is corrosive to 

the eyes, skin and respiratory 

tract. Corrosive on ingestion.  

Repeated or prolonged contact 

with skin may cause 

dermatitis.  

irritation eyes, skin, mucous 

membrane; pneumonitis; 

eye, skin burns; temporary 

loss of hair 

  

Starch inhalable 

particulate 

536 9005-25-8   Repeated or prolonged contact 

with skin may cause 

dermatitis.  

irritation eyes, skin, mucous 

membrane; cough, chest 

pain; dermatitis; rhinorrhea 

(discharge of thin nasal 

mucus) 

  

Starch respirable 

particulate 

537 9005-25-9 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Stibine 538 7803-52-3 Rapid evaporation of the liquid 

may cause frostbite. The 

substance is severely irritating 

to the respiratory tract. The 

substance may cause effects 

on the blood. This may destroy 

blood cells. Exposure above 

the OEL could cause death. 

Medical observation is 

indicated.  

  headache, lassitude 

(weakness, exhaustion); 

nausea, abdominal pain; 

lumbar pain, hematuria 

(blood in the urine), 

hemolytic anaemia; 

jaundice; pulmonary 

irritation 

  

Strychnine 539 57-24-9 The substance may cause 

effects on the central nervous 

system. This may result in 

convulsions, muscle 

contractions and respiratory 

failure. Exposure could cause 

death.  

  Stiff neck, facial muscle; 

restlessness, anxiety, 

increased acuity of 

perception; increased reflex 

excitability; cyanosis; 

tetanic convulsions with 

opisthotonos 
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Subtilisins 

[Proteolytic 

enzymes as 

100% pure 

crystalline 

enzyme] 

540 1395-21-7 

9014-01-1 

    irritation eyes, skin, 

respiratory system; resp 

sensitization (enzyme 

asthma): sweating, 

headache, chest pain, flu-

like symptoms, cough, 

breathlessness, wheezing 

  

Sucrose 541 57-50-1 May cause mechanical 

irritation.  

The substance may have 

effects on the teeth. This may 

result in dental caries. 

Repeated or prolonged contact 

with skin may cause 

dermatitis.  

irritation eyes, skin, upper 

respiratory system; cough 

  

TEDP 542 3689-24-5 The substance is irritating to 

the eyes and skin. The 

substance may cause effects 

on the nervous system. This 

may result in convulsions and 

respiratory failure. 

Cholinesterase inhibition. 

Exposure far above the OEL 

could cause death. The effects 

may be delayed. Medical 

observation is indicated.  

Cholinesterase inhibition. 

Cumulative effects are 

possible. See Acute 

Hazards/Symptoms.  

irritation eyes, skin; eye 

pain, blurred vision, 

lacrimation (discharge of 

tears); rhinorrhea 

(discharge of thin nasal 

mucus); headache; 

cyanosis; anorexia, 

nausea, vomiting, 

diarrhoea; localized 

sweating, lassitude 

(weakness, exhaustion), 

twitching, paralysis, 

Cheyne-Stokes respiration, 

convulsions, low blood 

pressure, cardiac 

irregularity 
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Tetraethyl 

dithiopyrophosph

ate 

542 3689-24-5 The substance is irritating to 

the eyes and skin. The 

substance may cause effects 

on the nervous system. This 

may result in convulsions and 

respiratory failure. 

Cholinesterase inhibition. 

Exposure far above the OEL 

could cause death. The effects 

may be delayed. Medical 

observation is indicated.  

Cholinesterase inhibition. 

Cumulative effects are 

possible. See Acute 

Hazards/Symptoms.  

irritation eyes, skin; eye 

pain, blurred vision, 

lacrimation (discharge of 

tears); rhinorrhea 

(discharge of thin nasal 

mucus); headache; 

cyanosis; anorexia, 

nausea, vomiting, 

diarrhoea; localized 

sweating, lassitude 

(weakness, exhaustion), 

twitching, paralysis, 

Cheyne-Stokes respiration, 

convulsions, low blood 

pressure, cardiac 

irregularity 

  

Sulphur dioxide 543 7446-09-5 Rapid evaporation of the liquid 

may cause frostbite. The 

substance is irritating to the 

eyes and respiratory tract. 

Inhalation may cause asthma-

like reactions. The substance 

may cause effects on the 

respiratory tract. This may 

result in asthma-like reactions, 

reflex spasm of the larynx and 

respiratory arrest. The effects 

may be delayed. Medical 

observation is indicated.  

Repeated or prolonged 

inhalation may cause asthma.  

irritation eyes, nose, throat; 

rhinorrhea (discharge of 

thin nasal mucus); choking, 

cough; reflex 

bronchoconstriction; liquid: 

frostbite 
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Sulphur 

hexafluoride 

544 2551-62-4 Rapid evaporation of the liquid 

may cause frostbite.  

  asphyxia: increased breath 

rate, pulse rate; slight 

muscle incoordination, 

emotional upset; lassitude 

(weakness, exhaustion), 

nausea, vomiting, 

convulsions; liquid: frostbite 

  

Sulphuric acid 545 7664-93-9 The substance is very 

corrosive to the eyes, skin and 

respiratory tract. Corrosive on 

ingestion. Exposure could 

cause asphyxiation due to 

swelling in the throat. 

Inhalation of high 

concentrations may cause lung 

oedema, but only after initial 

corrosive effects on the eyes 

and the upper respiratory tract 

have become manifest. 

Inhalation may cause asthma-

like reactions (RADS). Medical 

observation is indicated. See 

Notes.  

Repeated or prolonged contact 

with skin may cause 

dermatitis. Repeated or 

prolonged inhalation may 

cause effects on the lungs. 

Risk of tooth erosion upon 

repeated or prolongated 

exposure to an aerosol of this 

substance. Mists of this strong 

inorganic acid are carcinogenic 

to humans. See Notes.  

irritation eyes, skin, nose, 

throat; pulmonary oedema, 

bronchitis; emphysema; 

conjunctivitis; stomatitis; 

dental erosion; eye, skin 

burns; dermatitis 

  

Sulphur 

tetrafluoride 

546 7783-60-0 The substance is corrosive to 

the eyes, skin and respiratory 

tract. The liquid may cause 

frostbite. Inhalation of this gas 

may cause lung oedema. See 

Notes.  

The substance may have 

effects on the bones and teeth. 

This may result in fluorosis.  

irritation eyes, skin, mucous 

membrane; eye, skin burns 

(from SF4 releasing 

hydrofluoric acid on 

exposure to moisture); 

liquid: frostbite; In Animals: 

dyspnea (breathing 

difficulty), lassitude 

(weakness, exhaustion), 
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rhinorrhea (discharge of 

thin nasal mucus) 

Sulphuryl 

difluoride 

547 2699-79-8 Rapid evaporation of the liquid 

may cause frostbite. The 

substance is severely irritating 

to the respiratory tract. The 

substance may cause effects 

on the central nervous system. 

This may result in convulsions 

and respiratory failure. 

Inhalation of high 

concentrations may cause lung 

oedema. The effects may be 

delayed. See Notes. Exposure 

could cause death.  

  conjunctivitis, rhinitis, 

pharyngitis, paresthesia; 

liquid: frostbite: In Animals: 

narcosis, tremor, 

convulsions; pulmonary 

oedema; kidney injury 

  

2,4,5-T 548 93-76-5 The substance is irritating to 

the eyes and respiratory tract.  

Animal tests show that this 

substance possibly causes 

toxicity to human reproduction 

or development.  

In Animals: ataxia; skin 

irritation, acne-like rash; 

liver damage 

  

2,4,5-

Trichlorophenoxy

acetic acid 

548 93-76-5 The substance is irritating to 

the eyes and respiratory tract.  

Animal tests show that this 

substance possibly causes 

toxicity to human reproduction 

or development.  

In Animals: ataxia; skin 

irritation, acne-like rash; 

liver damage 
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Tetraethyl 

pyrophosphate 

549 107-49-3 The substance is irritating to 

the eyes and skin. The 

substance may cause effects 

on the nervous system by a 

cholinesterase inhibiting effect. 

See Acute 

Hazards/Symptoms. This may 

result in convulsions, 

respiratory failure, heart failure 

and death. Medical 

observation is indicated.  

Cholinesterase inhibition. 

Cumulative effects are 

possible. See Acute 

Hazards/Symptoms.  

Eye pain, blurred vision, 

lacrimation (discharge of 

tears); rhinorrhea 

(discharge of thin nasal 

mucus); headache, chest 

tightness, cyanosis; 

anorexia, nausea, vomiting, 

diarrhoea; lassitude 

(weakness, exhaustion), 

twitching, paralysis, 

Cheyne-Stokes respiration, 

convulsions; low blood 

pressure, cardiac 

irregularity; sweating 

  

TNT 550 118-96-7 The substance is irritating to 

the eyes, skin and respiratory 

tract. The substance may 

cause effects on the blood. 

This may result in haemolysis 

and the formation of 

methaemoglobin. Exposure 

could cause death. The effects 

may be delayed. See Notes. 

Medical observation is 

indicated.  

Repeated or prolonged contact 

with skin may cause 

dermatitis. The substance may 

have effects on the liver, blood 

and eyes. This may result in 

jaundice, anaemia and 

cataract.  

irritation skin, mucous 

membrane; liver damage, 

jaundice; cyanosis; 

sneezing; cough, sore 

throat; peripheral 

neuropathy, muscle pain; 

kidney damage; cataract; 

sensitization dermatitis; 

leukocytosis (increased 

blood leukocytes); 

anaemia; cardiac 

irregularity 

  

Talc respirable 

particulate 

552 14807-96-

7 

14807-96-

6? 

May cause mechanical 

irritation to the eyes and 

respiratory tract.  

The substance may have 

effects on the lungs. This may 

result in pneumoconiosis. See 

Notes.  

Fibrotic pneumoconiosis, 

irritation eyes 
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Tantalum metal 

and oxide dusts 

[as Ta] 

553 7440-25-7 

1314-61-0 

May cause mechanical 

irritation.  

  irritation eyes, skin; In 

Animals: pulmonary 

irritation 

  

Tellurium & 

compounds, 

except hydrogen 

telluride [as Te] 

554 13494-80-

9 

The aerosol is irritating to the 

eyes and respiratory tract. The 

substance may cause effects 

on the liver and central 

nervous system. Exposure 

could cause garlic-like breath. 

Medical observation is 

indicated.  

  Garlic breath, sweating; dry 

mouth, metallic taste; 

drowsiness; anorexia, 

nausea, no sweating; 

dermatitis; In Animals: 

central nervous system, red 

blood cell changes 

  

Terphenyls, all 

isomers 

555 26140-60-

3 

No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

1,1,1,2-

Tetrachloro- 1,2- 

difluoroethane 

1,1,2,2-

Tetrachloro-1,2-

difluoroethane 

(correct name) 

557 76-12-0 The substance is mildly 

irritating to the eyes, 

respiratory tract and skin. 

Inhalation of high levels may 

cause lung oedema. See 

Notes. The substance may 

cause effects on the 

cardiovascular system and 

central nervous system. This 

may result in cardiac disorders 

and central nervous system 

depression. Exposure could 

cause lowering of 

consciousness.  

  In Animals: irritation eyes, 

skin; conjunctivitis; 

pulmonary oedema; 

narcosis 
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1,1,1,2-

Tetrachloro- 2,2- 

difluoroethane 

558 76-11-9 Inhalation of high levels may 

cause lung oedema. See 

Notes. The substance may 

cause effects on the 

cardiovascular system and 

central nervous system. This 

may result in cardiac disorders 

and central nervous system 

depression. Exposure could 

cause lowering of 

consciousness.  

  irritation eyes, skin; central 

nervous system 

depression; pulmonary 

oedema; drowsiness; 

dyspnea (breathing 

difficulty) 

  

Tetrachloronapht

halenes, all 

isomers 

559 1335-88-2 The substance is mildly 

irritating to the eyes and skin.  

The substance may have 

effects on the liver. This may 

result in liver impairment.  

Acne-form dermatitis; 

headache, lassitude 

(weakness, exhaustion), 

anorexia, dizziness; 

jaundice, liver injury 

  

1,1,1,2-

Tetrafluoroethane 

[HFC 134a] 

560 811-97-2 The substance is mildly 

irritating to the eyes and skin.  

The substance may have 

effects on the liver. This may 

result in liver impairment.  

Acne-form dermatitis; 

headache, lassitude 

(weakness, exhaustion), 

anorexia, dizziness; 

jaundice, liver injury 

  

Tetrasodium 

pyrophosphate 

563 7722-88-5 The substance is irritating to 

the eyes, skin and respiratory 

tract.  

  irritation eyes, skin, nose, 

throat; dermatitis 

  



CoE 180607: Milestone 5 Report (Version 3) 15/06/2021 

425 

 

Thionyl chloride 565 7719-09-7 The substance is very 

corrosive to the eyes, skin and 

respiratory tract. Corrosive on 

ingestion. Inhalation may 

cause lung oedema. See 

Notes. The substance may 

cause effects on the lungs. 

This may result in inflammation 

and blockage of the airways. 

Exposure far above the OEL 

could cause death. The effects 

may be delayed. Medical 

observation is indicated.  

  irritation eyes, skin, mucous 

membrane; eye, skin burns 

  

Thiram 566 137-26-8 The substance is irritating to 

the eyes, skin and respiratory 

tract.  

Repeated or prolonged contact 

may cause skin sensitization. 

The substance may have 

effects on the thyroid and liver.  

irritation eyes, skin, mucous 

membrane; dermatitis; 

Antabuse-like effects 

  

Tin compounds, 

inorganic except 

SnH4 [as Sn] 

567 7440-31-5 

(Added) 

May cause mechanical 

irritation to the respiratory 

tract.  

The substance may have 

effects on the lungs. This may 

result in benign 

pneumoconiosis (stannosis).  

irritation eyes, skin, 

respiratory system; In 

Animals: vomiting, 

diarrhoea, paralysis with 

muscle twitching 

  

Titanium dioxide 

inhalable 

particulate 

569 13463-67-

7 

    Lung fibrosis; [potential 

occupational carcinogen] 

[in animals: lung 

tumors] 

Titanium dioxide 

respirable 

particulate 

570 13463-67-

8 

No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

p- 

Toluenesulphonyl 

chloride 

572 98-59-9 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 



CoE 180607: Milestone 5 Report (Version 3) 15/06/2021 

426 

 

Tributyl 

phosphate, all 

isomers 

573 126-73-8 The substance is severely 

irritating to the eyes, skin and 

respiratory tract.  

Ingestion may cause effects on 

the bladder. This may result in 

tissue lesions.  

irritation eyes, skin, 

respiratory system, 

headache; nausea 

  

Trichloroacetic 

acid 

574 76-03-9 The substance is corrosive to 

the eyes, skin and respiratory 

tract. Corrosive on ingestion. 

Inhalation of the vapour may 

cause lung oedema. See 

Notes. The effects may be 

delayed. Medical observation 

is indicated.  

  irritation eyes, skin, nose, 

throat, respiratory system; 

cough, dyspnea (breathing 

difficulty), delayed 

pulmonary oedema; eye, 

skin burns; dermatitis; 

salivation, vomiting, 

diarrhoea 

  

1,2,4-

Trichlorobenzene 

575 120-82-1 The substance is irritating to 

the eyes, skin and respiratory 

tract.  

The substance defats the skin, 

which may cause dryness or 

cracking. The substance may 

have effects on the liver.  

irritation eyes, skin, mucous 

membrane; In Animals: 

liver, kidney damage; 

possible teratogenic effects 

  

1,1,2-

Trichlorotrifluoroet

hane 

579 76-13-1 The substance is irritating to 

the eyes. The substance may 

cause effects on the 

cardiovascular system and 

central nervous system. This 

may result in cardiac disorders 

and central nervous system 

depression. Exposure could 

cause lowering of 

consciousness. See Notes.  

Repeated or prolonged contact 

with skin may cause 

dermatitis.  

irritation skin, throat, 

drowsiness, dermatitis; 

central nervous system 

depression; In Animals: 

cardiac arrhythmias, 

narcosis 
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Tri-o-cresyl 

phosphate 

580 78-30-8 The substance may cause 

effects on the central nervous 

system and peripheral nervous 

system. Exposure above the 

OEL could cause degeneration 

of the nervous system. The 

effects may be delayed. 

Medical observation is 

indicated.  

The substance may have 

effects on the nervous system.  

gastrointestinal 

disturbance; peripheral 

neuropathy; cramps in 

calves, paresthesia in feet 

or hands; weak feet, wrist 

drop, paralysis 

  

Tri-o-toyl 

phosphate 

580 78-30-8 The substance may cause 

effects on the central nervous 

system and peripheral nervous 

system. Exposure above the 

OEL could cause degeneration 

of the nervous system. The 

effects may be delayed. 

Medical observation is 

indicated.  

The substance may have 

effects on the nervous system.  

gastrointestinal 

disturbance; peripheral 

neuropathy; cramps in 

calves, paresthesia in feet 

or hands; weak feet, wrist 

drop, paralysis 

  

Triethylamine 581 121-44-8 The substance is corrosive to 

the eyes, skin and respiratory 

tract. Corrosive on ingestion. 

Inhalation may cause lung 

oedema. See Notes. The 

effects may be delayed. 

Medical observation is 

indicated. The substance may 

cause effects on the central 

nervous system.  
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Trimethylamine 584 75-50-3 The substance is corrosive to 

the eyes, skin and respiratory 

tract. Corrosive on ingestion. 

Inhalation may cause lung 

oedema. See Notes. The 

effects may be delayed. 

Medical observation is 

indicated. The substance may 

cause effects on the central 

nervous system.  

  irritation eyes, skin, 

respiratory system; In 

Animals: myocardial, 

kidney, liver damage 

  

Trimethylbenzene

, all isomers or 

mixtures 

585 25551-13-

7 

No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Trimethyl 

phosphite 

586 121-45-9 The substance is severely 

irritating to the eyes and skin.  

Animal tests show that this 

substance possibly causes 

toxicity to human reproduction 

or development.  

irritation eyes, skin, upper 

respiratory system; 

dermatitis; In Animals: 

teratogenic effects 

  

Triphenyl 

phosphate 

587 115-86-6   The substance may have 

effects on the peripheral 

nervous system. This may 

result in impaired functions.  

Minor changes in blood 

enzymes; In Animals: 

muscle weakness, 

paralysis 

  

Tungsten & 

compounds [as 

W] soluble 

588 7440-33-7 

(metal) 

No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Tungsten & 

compounds [as 

W] insoluble 

589 7440-33-7 

(metal) 

May cause mechanical 

irritation to the eyes and 

respiratory tract.  

Repeated or prolonged 

inhalation of dust particles may 

cause effects on the lungs.  

irritation eyes, skin, 

respiratory system; diffuse 

pulmonary fibrosis; loss of 

appetite, nausea, cough; 

blood changes 
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Turpentine 590 8006-64-2 The vapour is irritating to the 

eyes, skin and respiratory 

tract. If this liquid is swallowed, 

aspiration into the lungs may 

result in chemical pneumonitis. 

The substance may cause 

effects on the central nervous 

system, bladder and kidneys. 

This may result in irritability, 

convulsions and kidney 

impairment. Exposure at high 

levels could cause 

tachycardia, unconsciousness, 

respiratory failure and death.  

Repeated or prolonged contact 

may cause skin sensitization. 

The substance defats the skin, 

which may cause dryness or 

cracking.  

    

Uranium (natural). 

Soluble and 

insoluble 

compounds [as U] 

591 7440-61-1 

(metal) 

The substance is irritating to 

the eyes.  

Repeated or prolonged 

inhalation of dust particles may 

cause effects on the lungs.  

dermatitis; kidney damage; 

blood changes; In Animals: 

lung, lymph node damage; 

Potential for cancer is a 

result of alpha-emitting 

properties & radioactive 

decay products (e.g., 

radon). [potential 

occupational carcinogen] 

[lung cancer] 

Vanadium 

pentoxide 

inhalable 

particulate 

592 1314-62-1 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Vanadium 

pentoxide fume & 

respirable 

paniculate 

593 1314-62-2     irritation eyes, skin, throat; 

green tongue, metallic 

taste, eczema; cough; fine 

rales, wheezing, bronchitis, 
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dyspnea (breathing 

difficulty) 

Vinyl acetate 594 108-05-4 The substance is irritating to 

the respiratory tract. The 

substance is mildly irritating to 

the eyes and skin.  

Repeated or prolonged contact 

with skin may cause dryness 

and cracking. This substance 

is possibly carcinogenic to 

humans.  

irritation eyes, skin, nose, 

throat; hoarseness, cough; 

loss of smell; eye burns, 

skin blisters 

  

Warfarin 597 81-81-2 The substance may cause 

effects on the blood. This may 

result in bleeding. The effects 

may be delayed. Medical 

observation is indicated. See 

Notes. Exposure could cause 

death.  

The substance may have 

effects on the blood. This may 

result in bleeding. Causes 

toxicity to human reproduction 

or development.  

  hematuria (blood in the 

urine), back pain; 

hematoma arms, legs; 

epistaxis (nosebleed), 

bleeding lips, mucous 

membrane 

haemorrhage; 

abdominal pain, 

vomiting, faecal blood; 

petechial rash; 

abnormal hematologic 

indices 

Welding fumes 598 —     Symptoms vary depending 

upon the specific 

component of the welding 

fumes; metal fume fever: 

flu-like symptoms, dyspnea 

(breathing difficulty), cough, 

muscle pain, fever, chills; 

interstitial pneumonitis; 

[potential occupational 

carcinogen] 

[lung cancer] 
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White spirit 

[Stoddard 

Solvent] 

599 8052-41-3 The substance is irritating to 

the eyes and skin. Inhalation of 

the vapour may irritate the 

eyes and respiratory tract. If 

this liquid is swallowed, 

aspiration into the lungs may 

result in chemical pneumonitis. 

The substance may cause 

effects on the central nervous 

system. Exposure to high 

concentrations of vapour could 

cause unconsciousness.  

The substance defats the skin, 

which may cause dryness or 

cracking. The substance may 

have effects on the central 

nervous system.  

irritation eyes, nose, throat; 

dizziness; dermatitis; 

chemical pneumonitis 

(aspiration liquid); In 

Animals: kidney damage 

  

Wood dust: 

Softwood 

601 —     irritation eyes; epistaxis 

(nosebleed); dermatitis; 

resp hypersensitivity; 

granulomatous 

pneumonitis; asthma, 

cough, wheezing, sinusitis; 

prolonged colds; [potential 

occupational carcinogen] 

[nasal cancer] 

Yttrium 604 7440-65-5     irritation eyes; In Animals: 

pulmonary irritation; eye 

injury; possible liver 

damage 
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Zinc chloride, 

fume 

605 7646-85-7 The substance is corrosive to 

the eyes and skin. The aerosol 

is severely irritating to the 

respiratory tract. Corrosive on 

ingestion. Inhalation may 

cause lung oedema. Inhalation 

of high concentrations of 

respirable particles (such as 

fumes) may cause Adult 

Respiratory Distress 

Syndrome (ARDS), pulmonary 

fibrosis and death. See Notes.  

  irritation eyes, skin, nose, 

throat; conjunctivitis; cough, 

copious sputum; dyspnea 

(breathing difficulty), chest 

pain, pulmonary oedema, 

pneumonitis; pulmonary 

fibrosis, cor pulmonale; 

fever; cyanosis; tachypnea; 

skin burns 

  

Zinc oxide, fume 606 1314-13-2 May cause mechanical 

irritation to the eyes and 

respiratory tract. The fume is 

irritating to the respiratory 

tract. Inhalation of fumes may 

cause metal fume fever. See 

Notes.  

  Metal fume fever: chills, 

muscle ache, nausea, 

fever, dry throat, cough; 

lassitude (weakness, 

exhaustion); metallic taste; 

headache; blurred vision; 

low back pain; vomiting; 

malaise (vague feeling of 

discomfort); chest 

tightness; dyspnea 

(breathing difficulty), rales, 

decreased pulmonary 

function 

  

Zinc stearate 

inhalable 

particulate 

607 557-05-1     irritation eyes, skin, upper 

respiratory system; cough 

  

Zinc stearate 

respirable 

particulate 

608 557-05-2     irritation eyes, skin, upper 

respiratory system; cough 
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Zirconium 

compounds [as 

Zr] 

609 7440-67-7 May cause mechanical 

irritation to the eyes.  

Repeated or prolonged 

inhalation of dust particles may 

cause effects on the lungs.  

Skin, lung granulomas; In 

Animals: irritation skin, 

mucous membrane; X-ray 

evidence of retention in 

lungs 

  

Oxygen — 7782-44-7 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

1,6- 

Hexanolactam 

Caprolactam 

104-105 105-60-2 The substance is irritating to 

the skin, eyes and respiratory 

tract. The substance may 

cause effects on the central 

nervous system.  

Repeated or prolonged contact 

with skin may cause 

dermatitis. The substance may 

have effects on the nervous 

system and liver.  

irritation skin, eyes, 

respiratory system; 

epistaxis (nosebleed); 

dermatitis, skin 

sensitization; asthma; 

irritability, confusion, 

dizziness, headache; 

abdominal cramps, 

diarrhoea, nausea, 

vomiting; liver, kidney injury 

  

PCBs 124-125 

 

No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Polychlorinated 

biphenyls [PCBs] 

124-125 — No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Aluminium pyro 

powders 

19A 7429-90-5   Repeated or prolonged 

inhalation of dust particles may 

cause effects on the lungs. 

The substance may have 

effects on the nervous system. 

This may result in impaired 

functions.  

irritation eyes, skin, 

respiratory system 
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Aluminium 

welding fumes 

20A 7429-90-5   Repeated or prolonged 

inhalation of dust particles may 

cause effects on the lungs. 

The substance may have 

effects on the nervous system. 

This may result in impaired 

functions.  

irritation eyes, skin, 

respiratory system 

  

1,2 

Drhydroxyethane 

283- 284 107-21-1 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Ethane 1,2-diol 283- 284 107-21-1 No information in NIOSH pocket guide and ILO International Chemical Safety Cards 

Ethylene glycol 283-284 107-21-1 The substance is irritating to 

the eyes and respiratory tract. 

The substance may cause 

effects on the kidneys, central 

nervous system and acid-base 

balance in the body. This may 

result in renal failure, brain 

injury and metabolic acidosis. 

Exposure could cause 

lowering of consciousness.  

  irritation eyes, skin, nose, 

throat; nausea, vomiting, 

abdominal pain, lassitude 

(weakness, exhaustion); 

dizziness, stupor, 

convulsions, central 

nervous system 

depression; skin 

sensitization 
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19 APPENDIX C 

19.1 AVERAGE SALARY IN THE MINING SECTOR, PER COMMODITY 

 

*The industry value reflects the weighted average salary.  

** The 2020 figures were not reported in the information provided; a growth rate associated with 8% 

was used as a basis for an increase over the 3 years.  

Source: Unknown (2017) 

 

19.2 EMPLOYMENT FIGURES (2018) 

 

*It is noted that the figures reported did not cross-cast for years 2013 to 2018. In addition, from the year 

2013, the “other minerals” column decreased from 23 719 mineworkers to 6 805 mineworkers. Please 

refer to addendum 13.3 for more information.  

Source: Facts and Figures 2018 (2018) 

  

2017 2020**

Industry* 262 488                              330 660                                     

Platinum 265 317                              334 223                                     

Gold 246 665                              310 727                                     

Coal 272 145                              342 824                                     

Chrome 271 219                              341 658                                     

Iron Ore 356 466                              449 044                                     

Diamonds 265 317                              334 223                                     

Other 156 594                              197 263                                     

Manganese 292 500                              368 466                                     

INDUSTRY* 456 438                     

Platinum 167 041                     

Gold 100 189                     

Coal 89 647                       

Chrome 18 935                       

Iron Ore 18 613                       

Diamonds 16 361                       

Other 9 352                         

Manganese 36 300                       
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19.3 EMPLOYMENT FIGURES (HISTORICAL) 

As the employment figures did not cross-cast, the “other minerals” was used as the balancing employment figure (to ensure that the population size was 

representative of the total). This resulted in an increase in the employment figures from that quoted in the report. However, with this adjustment, as shown in 

Addendum 13.1, it did result in the other minerals employment figures being more comparable with those reported before 2013. 

Source: Facts and Figures 2018 2018) 

YEAR GOLD PLATINUM DIAMOND CHROME IRON ORE MANGANESE COAL
INDUSTRIAL 

MINERALS

OTHER 

MINERALS
TOTAL

2008 166 423          199 948          18 474            12 279            13 257            3 976              65 484            13 352            25 533            518 726          

2009 159 926          184 162          11 601            10 966            13 728            5 003              70 791            13 254            22 363            491 794          

2010 157 019          181 969          11 467            13 982            18 216            5 879              74 025            13 118            23 231            498 906          

2011 144 799          194 745          12 047            16 911            22 360            7 460              78 580            13 013            22 961            512 876          

2012 142 200          197 752          12 332            19 762            23 380            8 685              83 244            13 795            23 719            524 869          

2013 131 738          191 260          13 579            18 358            21 127            9 842              88 039            13 623            22 343            509 909          

2014 119 007          186 864          15 356            18 658            21 794            9 971              86 106            13 031            22 144            492 931          

2015 115 029          186 465          18 313            18 450            20 554            8 639              77 747            12 866            22 142            480 205          

2016 116 572          172 556          18 789            15 449            16 651            7 242              77 259            13 222            20 551            458 291          

2017 112 901          172 760          18 038            16 968            17 510            7 780              82 372            13 029            22 543            463 901          

2018 100 189          167 041          16 361            18 935            18 613            9 352              89 647            12 712            23 588            456 438          

= For these years the totals of the provided report differed to the sum total of the column

Based on the significant jump (fall in value) it indicates an error on the report. 

The balancing figure was used here (to get back to the reported total). 

REPORTED TOTALS

2013 6805

2014 6330

2015 5727

2016 5797

2017 6219

2018 6121



CoE 180607: Milestone 5 Report (Version 3) 15/06/2021 

437 

 

19.4 HISTORICAL LUMP-SUM DISABILITY PAY-OUTS 

 

Source: Kritzinger (2020) 

 

DESCRIPTION Average of Compensated Amount Count of CASES

Burns And Corrosions: Burns And Corrosions Of External Body Surface, Specified By Site 71 840R                                                                 1

Chronic Lower Respiratory Diseases 254 788R                                                               2

J45 - Asthma 254 788R                                                               2

Dermatitis And Eczema 282 542R                                                               72

Diseases Of Arteries, Arterioles And Capillaries 210 073R                                                               1

Diseases Of The Respiratory System 662 709R                                                               125

J44.8 - Other Specified Chronic Obstructive Pulmonary Disease 218 766R                                                               3

J44.9 - Chronic Obstructive Pulmonary Disease, Unspecified 5 253R                                                                    1

J61.0 - Asbestosis 2 880 683R                                                            2

J65.0 - Silica tuberculosis 14 648R                                                                 1

J66.0 - Byssinosis (Flax, Cotton Or Sisal) 9 480R                                                                    2

J67.9 - Hypersensitivity Pneumonitis Due To Unspecified Organic Dust 5 424R                                                                    1

J68.2 - Upper Respiratory Inflammation 329 782R                                                               1

J68.4 - Obliterative Bronchiolitis (Pulmonary Fibrosis) 232 761R                                                               1

J70.8 - Respiratory Conditions Due To Other Specified External Agents 670 921R                                                               113

Effects Of Foreign Body Entering Through Natural Orifice 2 496R                                                                    1

Fatals 3 656 463R                                                            7

Y34.0 - Unspecified Event, Undetermined Intent, Home 5 381 237R                                                            1

Y34.0 D - Fatal Due To Disease (Any) 3 369 001R                                                            6

Hernia 11 047R                                                                 1

Infections Of The Skin And Subcutaneous Tissue 95 875R                                                                 1

Infectious And Parasitic Diseases 809 438R                                                               63

A15.0 - Tuberculosis Of Lung 835 588R                                                               61

A15.3 - Tuberculosis Of Lung, Confirmed By Unspecified Means 11 861R                                                                 2

Injuries To The Elbow And Forearm 46 059R                                                                 1

Injuries To The Shoulder And Upper Arm 255 870R                                                               2

Malignant Neoplasm Of Bronchus And Lung 14 804 876R                                                         1

C34.0 - Malignant Neoplasm, Main Bronchus 14 804 876R                                                         1

Mesothelioma 7 772 177R                                                            2

Nerve, Nerve Root And Plexus Disorders 159 769R                                                               4

Neurotic, Stress-Related And Somatoform Disorders 33 813R                                                                 2

Other And Unspecified Effects Of External Causes 399 540R                                                               11

Protozoal Diseases 1 290 130R                                                            2

Sequelae Of Injuries, Of Poisoning And Of Other Consequences Of External Causes 35 756R                                                                 5

Soft Tissue Disorders: Disorders Of Muscles 24 851R                                                                 2

Toxic Effects Of Substances Chiefly Nonmedicinal As To Source 2 444 754R                                                            4

Tuberculosis 1 545 550R                                                            7

A16.9 - Multi-Drug Resistant Pulmonary Tuberculosis 1 545 550R                                                            7

Grand Total 757 374R                                                               317
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20 APPENDIX D 

Table 91: Proposed list of hazardous chemical substances without skin notation to prioritise for review 

Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ 

OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA 
ILO ICSC 

exposure limits 
HSE - WEL AUS ACGIH (2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Acetic acid 2 64-19-7 10 25 15 37 TWA 20 ppm 
 
STEL 30 ppm  

TWA 10 ppm 
(25 mg/m³) 
ST 15 ppm 
(37 mg/m³) 

TWA 10 ppm 
(25 mg/m³) 

EU-OEL: 
25 mg/m³, 
10 ppm as TWA; 
50 mg/m³, 
20 ppm as STEL. 
 
MAK: 
25 mg/m³, 
10 ppm; 
peak limitation 
category: I(2);  
 
TLV: 
10 ppm as TWA; 15 
ppm as STEL  

TWA 10 ppm 
(25 mg/m³)        
 
STEL 20 ppm  
(50 mg/m³)  

TWA 10 
ppm 
(25 mg/m³)        
 
STEL 15 
ppm  
(37 mg/m³)  

TLV 10 ppm, 
 
STEL 15 ppm 

Acetone 4 67-64-1 500 1185 1000 2375 TWA 500 
ppm 
 
STEL 1000 
ppm  

TWA 250 ppm 
(590 mg/m³) 

TWA 1000 ppm 
(2400 mg/m³)  

TLV: 
250 ppm as TWA;  
500 ppm as STEL;  
BEI issued; 
 
MAK: 
1200 mg/m³, 
500 ppm; 
peak limitation 
category: I(2);  
 
EU-OEL: 
1210 mg/m³, 
500  
ppm as TWA  

TWA 500 
ppm 
(1210 mg/m³)        
 
STEL 1500 
ppm  
(3620 mg/m³)  

TWA 500 
ppm 
(1185 
mg/m³)        
 
STEL 1000 
ppm  
(2375 
mg/m³)  

TLV 250 ppm, 
 
STEL 500 ppm 
BEI 

Acetonitrile 5 75-05-8 40 70 60 105 TWA 40 ppm TWA 20 ppm (34 
mg/m³) 

TWA 40 ppm (70 
mg/m³)  

TLV: 
20 ppm as TWA;  
 
MAK: 
17 mg/m³, 
10 ppm; 
peak limitation 
category: II(2) 
 
EU-OEL: 
70 mg/m³, 
40 ppm as TWA;  

TWA 40 ppm 
(68 mg/m³)        
 
STEL 60 ppm  
(102 mg/m³)  

TWA 40 
ppm 
(67 mg/m³)        
 
STEL 60 
ppm  
(101 
mg/m³)  

TLV 20 ppm, 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ 

OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA 
ILO ICSC 

exposure limits 
HSE - WEL AUS ACGIH (2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Aluminium alkyl 
compounds 

15 — — 2 — — — TWA 2 mg/m³   TLV: 
1 mg/m³, as TWA 
 
MAK: 
(inhalable fraction): 
4 mg/m³; 
(respirable 
fraction): 
1.5 mg/m³  

TWA 2 
mg/m³  

TWA 2 
mg/m³  

— 

Aluminium metal 
inhalable particulate 

16 7429-90-5 — 10 — — TWA 2 
mg/m³ 
(respirable 
particulate) 

TWA 10 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

TWA 15 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

TLV: 
1 mg/m³, as TWA;  
 
MAK: 
(inhalable fraction): 
4 mg/m³; 
(respirable 
fraction): 
1.5 mg/m³  

TWA 10 
mg/m³  

TWA 10 
mg/m³  

TLV 1 mg/m³ 
(R) 

Aluminium metal 
respirable particulate 

17 7429-91 — 5 — — TWA 2 
mg/m³  

TWA 10 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

TWA 15 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

TLV: 
1 mg/m³, as TWA;  
 
MAK: 
(inhalable fraction): 
4 mg/m³; 
(respirable 
fraction): 
1.5 mg/m³ 

TWA 4 
mg/m³  

— TLV 2 mg/m³ 
(R) 

Aluminium oxides 
inhalable particulate 
respirable particulate 

18 1344-28-1 — 10 — — —   TWA 15 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

TLV: 
1 mg/m³, as TWA 

TWA 10 
mg/m³ 
(inhalable 
dust) 
 
TWA 4 
mg/m³ 
(respirable 
dust) 

TWA 10 
mg/m³  

— 

Aluminium oxides 
inhalable particulate 
respirable particulate 

19 1344-28-2 — 5 — — —   TWA 15 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

TLV: 
1 mg/m³, as TWA 

TWA 10 
mg/m³ 
(inhalable 
dust) 
 
TWA 4 
mg/m³ 
(respirable 
dust) 

— — 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ 

OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA 
ILO ICSC 

exposure limits 
HSE - WEL AUS ACGIH (2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Aluminium salts, soluble 20 — — 2 — — — TWA 2 mg/m³   TLV: 
1 mg/m³, as TWA;  
 
MAK: 
(inhalable fraction): 
4 mg/m³; 
(respirable 
fraction): 
1.5 mg/m³;  

TWA 2 
mg/m³  

TWA 2 
mg/m³  

— 

Ammonia 24 7664-41-7 25 17 35 24 TWA 50 ppm 
 
STEL 70 ppm  

TWA 25 ppm (18 
mg/m³) ST 35 
ppm (27 mg/m³) 

TWA 50 ppm (35 
mg/m³) 

TLV: 
25 ppm as TWA;  
35 ppm as STEL. 
 
EU-OEL: 
14 mg/m³, 
20 ppm as TWA;  
36 mg/m³, 
50 ppm as STEL. 
 
MAK: 
14 mg/m³, 
20 ppm; peak 
limitation category: 
I(2) 

TWA 25 ppm 
(18 mg/m³)        
 
STEL 35 ppm  
(25 mg/m³) 

TWA 25 
ppm 
(17 mg/m³)        
 
STEL 35 
ppm  
(24 mg/m³) 

TLV 25 ppm,  
 
STEL 35 ppm 

Ammonium chloride, 
fume 

25 12125-02-
9 

— 10 — 20 TWA 20 
mg/m³      
 
STEL 40 
mg/m³ 

TWA 10 mg/m³ 
ST 20 mg/m³ 

  TLV: 
10 mg/m³, as TWA; 
20 mg/m³ as STEL  

TWA 10 
mg/m³      
 
STEL 20 
mg/m³ 

TWA 10 
mg/m³      
 
STEL 20 
mg/m³ 

TLV 10 mg/m³,  
 
STEL 20 mg/m³ 

Antimony and 
compounds [as Sb] 
except antimony 
trisulphide and antimony 
trioxide 

31 7440-36-0 — 0.5 — — TWA 1 
mg/m³  

TWA 0.5 mg/m³ 
[*Note: The REL 
also applies to 
other antimony 
compounds (as 
Sb).] 

TWA 0.5 mg/m³ 
[*Note: The PEL 
also applies to 
other antimony 
compounds (as 
Sb).] 

TLV:  
0.5 mg/m³, as 
TWA. 
 
MAK: (including its 
inorganic 
compounds, except 
stibine) 

TWA 0,5 
mg/m³ 

TWA 0,5 
mg/m³ 

TLV 0.5 mg/m³ 

*Arsenic and 
compounds, except 
arsine [as As] 

32 7440-38-2 — 0.01 — — TWA 0,02 
mg/m³  

Ca C 0.002 
mg/m³ [15-
minute] 

[1910.1018] 
TWA 0.010 
mg/m³ 

 TWA 0,1 
mg/m³ 

TWA 0,05 
mg/m³ 

TLV 0.01 
mg/m³,  
 
BEI 

Arsine 33 7784-42-1 0.05 0.2 — — TWA 0,01 
ppm 

Ca C 0.002 
mg/m³ [15-
minute] 

TWA 0.05 ppm 
(0.2 mg/m³) 

TLV:  
0.005 ppm as TWA  

TWA 0,05 
ppm 
(0,16 mg/m³)        

TWA 0,05 
ppm 
(0,16 
mg/m³)        

TLV 0.005 ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ 

OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA 
ILO ICSC 

exposure limits 
HSE - WEL AUS ACGIH (2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

*Asbestos, all forms 34 1332-21-4 — 0,2f/ml — — 0,2 regulated 
asbestos 
fibres per 
millilitre of air 
averaged 
over any 
continuous 
period of four 
hour 

    TLV: 
 0.1 f/cc as TWA; 
 
EU-OEL:  
0.1 fibres/ml as 
TWA  

0.1 f/cm³ 
averaged 
over any 
continuous 
period of four 
hours 
(published in 
separate 
Control of 
Asbestos 
Regulations 
2012)  

— 0.1 F/cc (F) 

Asphalt, petroleum 
fumes 

35 8052-42-4 — 5 — 10 TWA 1 
mg/m³  

Ca C 5 mg/m³ 
[15-minute]  

  TLV:  
0.5 mg/m³, as 
TWA;  
 
MAK:  
1.5 mg/m³; peak 
limitation category: 
II(2);  

TWA 5 
mg/m³      
 
STEL 10 
mg/m³ 

TWA 5 
mg/m³      

0.5 mg/m³ (I), 
BEIp 

*Benzene 43 71-43-2 1 3 — — TWA 1 ppm 
 
STEL 5 ppm  

Ca TWA 0.1 ppm 
ST 1 ppm 

TWA 1 ppm ST 5 
ppm 

TLV:  
0.5 ppm as TWA;  
2.5 ppm as STEL; 
(skin); BEI issued. 
 
EU-OEL:  
3.25 mg/m³, 
1 ppm as TWA; 

TWA 1 ppm 
(3,25 mg/m³)      

TWA 1 ppm 
(3,2 mg/m³)      

0.5 ppm, STEL 
2.5 ppm, BEI 

Benzyl chloride 49 100-44-7 1 5 — — TWA 2 ppm  C 1 ppm (5 
mg/m³) [15-
minute] 

C 1 ppm (5 
mg/m³) [15-
minute] 

 TWA 0,5 ppm 
(2,6 mg/m³)        
 
STEL 1,5 
ppm  
(7,9 mg/m³) 

TWA 1 ppm 
(5,2 mg/m³)        

1 ppm, 

*Beryllium and beryllium 
com- pounds [as Be] 

50 7440-41-7 
(metal) 

— 0.002 — — TWA 0,0001 
mg/m³  

Ca TWA 0.0002 
mg/m³ 
STEL 0.002 
mg/m³ (15 
minutes) 

TLV: (as Be): 
(inhalable fraction):  
0.00005 mg/m³, as 
TWA; 

TWA 0,002 
mg/m³ 

TWA 0,002 
mg/m³ 

0.00005 mg/m³ 
(I),  

n-Butane 75 106-97-8 600 1430 750 1780 STEL 2000 
ppm  

TWA 800 ppm 
(1900 mg/m³) 

  TLV:  
1000 ppm as 
STEL. 
 
MAK:  
2400 mg/m³,  
1000 ppm; peak 
limitation category: 
II(4); 

TWA 600 
ppm 
(1450 mg/m³)        
 
STEL 750 
ppm  
(1810 mg/m³)  

TWA 800 
ppm 
(1900 
mg/m³)  

STEL 1000 ppm 
(EX) 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ 

OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA 
ILO ICSC 

exposure limits 
HSE - WEL AUS ACGIH (2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Butan-2-one 
(Methyl ethyl ketone, 
ACGIH) 

78 78-93-3 see Methyl ethyl 
ketone 

      TWA 400 
ppm 
 
STEL 600 
ppm 

TWA 200 ppm 
(590 mg/m³) ST 
300 ppm (885 
mg/m³) 

TWA 200 ppm 
(590 mg/m³)  

TLV:  
200 ppm as TWA;  
300 ppm as STEL;  
BEI issued. 
 
MAK:  
600 mg/m³,  
200 ppm; peak 
limitation category: 
I(1);  
 
EU-OEL:  
600 mg/m³,  
200 ppm as TWA;  
900 mg/m³,  
300 ppm as STEL  

TWA 200 
ppm 
(600 mg/m³)        
 
STEL 300 
ppm  
(899 mg/m³)  

TWA 150 
ppm 
(445 
mg/m³)        
 
STEL 300 
ppm  
(890 
mg/m³)  

200 ppm, STEL 
300 ppm, BEI 

*Cadmium and cadmium 
compounds, except 
cadmium oxide fume, 
cadmium sulphide and 
cadmium sulphide 
pigments [as Cd] 

92 7440-43-9 
(metal) 

— 0.01 — — TWA 0,02 
mg/m³ (Total 
particulate) 
 
TWA 0,004 
mg/m³ 
(Respirable 
particulate) 

  TWA 0.005 
mg/m³ [*Note: 
The PEL applies 
to all Cadmium 
compounds (as 
Cd).] 

TLV:  
0.01 mg/m³, as 
TWA;  
BEI issued.  

TWA 0,025 
mg/m³        

TWA 0,01 
mg/m³        

0.1 mg/m³, 
0.002 mg/m³ 
(R),  

*Cadmium oxide fume 
[as Cd] 

93 1306-19-0 — 0.01 — 0.050 —   TWA 0.005 
mg/m³ [*Note: 
The PEL applies 
to all Cadmium 
compounds (as 
Cd).] 

TLV:  
0.01 mg/m³, as 
TWA:  

TWA 0,025 
mg/m³        
 
STEL 0,05 
mg/m³  

— — 

*Cadmium sulphide and 
cad- mium sulphide 
pigments respi- rable 
particulate [as Cd] 

94 1306-23-6 — 0.04 — — —       TWA 0,03 
mg/m³        

— — 

Calcium silicate 
inhalable particulate 
respirable particulate 

101 1344-95-2 
13983-17-
0 ACGIH 

— 10 — — TWA  2 
mg/m³ 
  

TWA 10 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

TWA 15 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

  TWA 10 
mg/m³ 
(inhalable 
dust) 
 
TWA 4 
mg/m³ 
(respirable 
dust) 

TWA 10 
mg/m³ 
(inhalable 
dust) 
 
TWA 4 
mg/m³ 
(respirable 
dust) 

1 mg/m³ (I, E),  
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ 

OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA 
ILO ICSC 

exposure limits 
HSE - WEL AUS ACGIH (2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Calcium silicate 
inhalable particulate 
respirable particulate 

102 1344-95-2 
13983-17-
0 ACGIH 

— 5 — — TWA  2 
mg/m³ 
  

      TWA 10 
mg/m³ 
(inhalable 
dust) 
 
TWA 4 
mg/m³ 
(respirable 
dust) 

TWA 10 
mg/m³  

1 mg/m³ (I, E),  

Carbon black 110 1333-86-4 — 3.5 — 7 TWA 6 
mg/m³   

TWA 3.5 mg/m³ 
Ca TWA 0.1 mg 
PAHs/m³ 
[Carbon black in 
presence of 
polycyclic 
aromatic 
hydrocarbons 
(PAHs)] 

TWA 3.5 mg/m³ TLV: (inhalable 
fraction):  
3 mg/m³, as TWA;  

TWA 3,5 
mg/m³  
 
STEL 7 
mg/m³  

TWA 3 
mg/m³   

3 mg/m³,  

Carbon dioxide 111 124-38-9 5000 9000 C 
30000 

C 
54000 

TWA 10000 
ppm      
 
STEL 60000 
ppm  

TWA 5000 ppm 
(9000 mg/m³) ST 
30,000 ppm 
(54,000 mg/m³) 

TWA 5000 ppm 
(9000 mg/m³) 

TLV:  
5000 ppm as TWA; 
30000 ppm as 
STEL. 
 
MAK:  
9100 mg/m³,  
5000 ppm; peak 
limitation category: 
II(2). 
 
EU-OEL:  
9000 mg/m³,  
5000 ppm as TWA  

TWA 5000 
ppm 
(9150 mg/m³)        
 
STEL 15000 
ppm  
(27400 
mg/m³)  

TWA 5000 
ppm 
(9000 
mg/m³)        
 
STEL 
30000 ppm  
(54000 
mg/m³)  

5000 ppm, 
STEL 30 000 
ppm 

Carbon monoxide 113 630-08-0 30 35 C100 C115 TWA 50 ppm  TWA 35 ppm (40 
mg/m³) C 200 
ppm (229 mg/m³) 

TWA 50 ppm (55 
mg/m³) 

TLV:  
25 ppm as TWA;  
BEI issued. 
 
MAK:  
35 mg/m³,  
30 ppm; peak 
limitation category: 
II(2);  
 
EU-OEL:  
23 mg/m³,  
20 ppm as TWA;  
117 mg/m³,  
100 ppm as STEL  

TWA 20 ppm  
(23 mg/m³) 
STEL 100 
ppm 
(117 mg/m³) 
 
 
TWA 30ppm 
(35 mg/m³)        
STEL  200 
ppm 
(232 mg/m³)        

TWA 30 
ppm  
(34 mg/m³)        

25 ppm, BEI 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ 

OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA 
ILO ICSC 

exposure limits 
HSE - WEL AUS ACGIH (2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Carbonyl chloride 116 75-44-5 see Phosgene       TWA 0,2 ppm TWA 0.1 ppm 
(0.4 mg/m³) C 
0.2 ppm (0.8 
mg/m³) [15-
minute] 

TWA 0.1 ppm 
(0.4 mg/m³) 

TLV:  
0.1 ppm as TWA. 
 
MAK:  
0.41 mg/m³,  
0.1 ppm; peak 
limitation category: 
I(2); 
 
EU-OEL:  
0.08 mg/m³,  
0.02 ppm as TWA;  
0.4 mg/m³,  
0.1 ppm as STEL  

TWA 0,02 
ppm 
(0,08 mg/m³) 
 
STEL 0,06 
ppm  
(0,25 mg/m³) 

TWA 0,02 
ppm 
(0,08 
mg/m³) 
 
STEL 0,06 
ppm  
(0,25 
mg/m³) 

0,1 ppm 

Phosgene 116 75-44-5 0.02 0.08 0.06 0.25 TWA 0,2 ppm TWA 0.1 ppm 
(0.4 mg/m³) C 
0.2 ppm (0.8 
mg/m³) [15-
minute] 

TWA 0.1 ppm 
(0.4 mg/m³) 

TLV:  
0.1 ppm as TWA. 
 
MAK:  
0.41 mg/m³,  
0.1 ppm; peak 
limitation category: 
I(2); 
 
EU-OEL:  
0.08 mg/m³,  
0.02 ppm as TWA;  
0.4 mg/m³,  
0.1 ppm as STEL  

TWA 0,02 
ppm 
(0,08 mg/m³) 
 
STEL 0,06 
ppm  
(0,25 mg/m³) 

TWA 0,02 
ppm 
(0,08 
mg/m³) 
 
STEL 0,06 
ppm  
(0,25 
mg/m³) 

0,1 ppm 

Cement inhalable 
particulate respirable 
particulate 

120 — 
 
(65997-
15-1, 
ACGIH) 

— 10 — — TWA 2 
mg/m³ 
(respirable 
dust) 

      TWA 10 
mg/m³ 
(inhalable 
dust) 
TWA 4 
mg/m³ 
(respirable 
dust) 

TWA 10 
mg/m³  

1 mg/m³ (E, R),  

Cement inhalable 
particulate respirable 
particulate 

121 — — 5 — — TWA 2 
mg/m³ 
(respirable 
dust) 

      TWA 10 
mg/m³ 
(inhalable 
dust) 
TWA 4 
mg/m³ 
(respirable 
dust) 

— — 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ 

OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA 
ILO ICSC 

exposure limits 
HSE - WEL AUS ACGIH (2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Chlorine 123 7782-50-5 0.5 1.5 1 3 TWA 1 ppm 
 
STEL 2 ppm   

C 0.5 ppm (1.45 
mg/m³) [15-
minute] 

C 1 ppm (3 
mg/m³) 

TLV:  
 
0.1 ppm as TWA;  
0.4 ppm as STEL; 
 
MAK: peak 
limitation category: 
I(1);  
 
EU-OEL:  
1.5 mg/m³,  
0.5 ppm as STEL 

STEL 0,5 
ppm  
(1,5 mg/m³) 

TWA 1 ppm 
(Peak 
limitation) 
(3 mg/m³) 
(Peak 
limitation) 

0.1 ppm, STEL 
0.4 ppm,  

Chlorobenzene 131 108-90-7 10 46 — — TWA 20 ppm    TWA 75 ppm 
(350 mg/m³) 

TLV:  
10 ppm as TWA;  
 
BEI issued. 
 
 
MAK:  
23 mg/m³,  
5 ppm; peak 
limitation category: 
II(2);  
 
EU-OEL:  
23 mg/m³,  
5 ppm as TWA;  
70 mg/m³,  
15 ppm as STEL  

TWA 1 ppm 
(4,7 mg/m³) 
 
STEL 3 ppm  
(14 mg/m³) 

TWA 10 
ppm 
(46 mg/m³) 

10 ppm, BEI 

Trichloromethane 
 
(Chloroform, ACGIH) 

139 67-66-3 see Chloroform       TWA 20 ppm  Ca ST 2 ppm 
(9.78 mg/m³) 
[60-minute]  

C 50 ppm (240 
mg/m³ 

  TWA 2 ppm  
(10 mg/m³)  

10 ppm,  

Chloromethane 140 74-87-3 see Methyl chloride       TWA 100 
ppm 
 
STEL 200 
ppm  

Ca TWA 100 ppm C 
200 ppm 300 
ppm (5-minute 
maximum peak 
in any 3 hours) 

TLV: 50 ppm as 
TWA; 100 ppm as 
STEL;  
 
MAK:  
100 mg/m³,  
50 ppm; peak 
limitation category: 
II(2); 

TWA 50 ppm 
(105 mg/m³) 
 
STEL 100 
ppm  
(210 mg/m³)  

TWA 50 
ppm 
(103 
mg/m³) 
 
STEL 100 
ppm  
(207 
mg/m³)  

50 ppm, STEL 
100 ppm,  
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ 

OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA 
ILO ICSC 

exposure limits 
HSE - WEL AUS ACGIH (2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Methyl chloride 140 74-87-3 50 105 100 210 TWA 100 
ppm 
 
STEL 200 
ppm   

Ca TWA 100 ppm C 
200 ppm 300 
ppm (5-minute 
maximum peak 
in any 3 hours) 

TLV:  
50 ppm as TWA; 
100 ppm as STEL;  
 
MAK:  
100 mg/m³, 
50 ppm; peak 
limitation category: 
II(2);  

TWA 50 ppm 
(105 mg/m³) 
 
STEL 100 
ppm  
(210 mg/m³)  

TWA 50 
ppm 
(103 
mg/m³) 
 
STEL 100 
ppm  
(207 
mg/m³)  

50 ppm, STEL 
100 ppm,  

Chromium, metal and 
inorganic compounds 
[as Cr] Cr [II] compounds 

148 7440-47-3 
(metal) 

— 0.5 — — — TWA 0.5 mg/m³  TWA 1 mg/m³ TLV: (as Cr(0), 
inhalable fraction): 
0.5 mg/m³, as TWA  

TWA 0,5 
mg/m³ 

TWA 0,5 
mg/m³ 

Cr(0)0.5 mg/m³ 
(I) 
Cr(III) 0.003 
mg/m³ (I), 
Cr(VI) water 
soluble 0.0002 
mg/m³(I), STEL 
,0005 mg/m³(I), 
Cr(VI) Chromyl 
chloride 0.0001 
ppm(IFV), 
STEL 0,00025 
ppm (IFV),  

Chromium, metal and 
inorganic compounds 
[as Cr] Metal and Cr [III] 
compounds 

149 — — 0.5 — — TWA 1 
mg/m³ 

TWA 0.5 mg/m³  TWA 0.5 mg/m³   TWA 0,5 
mg/m³ 

TWA 0,5 
mg/m³ 

Cr(0)0.5 mg/m³ 
(I) 
Cr(III) 0.003 
mg/m³ (I), 
Cr(VI) water 
soluble 0.0002 
mg/m³(I), STEL 
,0005 mg/m³(I), 
Cr(VI) Chromyl 
chloride 0.0001 
ppm(IFV), 
STEL 0,00025 
ppm (IFV),  

Chromium, metal and 
inorganic compounds 
[as Cr] Cr [VI] 
compounds 

150 — — 0.05 — — water soluble 
compounds 
TWA 0.1 
mg/m³ (ML 
Table 2) and 
water 
insoluble 
compunds 
TWA 0.02 
mg/m³ (ML 
Table 2) 

      TWA 0,01 
mg/m³ 
TWA 0,025 
mg/m³ 
(process 
generated)  

TWA 0,05 
mg/m³  

Cr(0)0.5 mg/m³ 
(I) 
Cr(III) 0.003 
mg/m³ (I), 
Cr(VI) water 
soluble 0.0002 
mg/m³(I), STEL 
,0005 mg/m³(I), 
Cr(VI) Chromyl 
chloride 0.0001 
ppm(IFV), 
STEL 0,00025 
ppm (IFV),  
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ 

OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA 
ILO ICSC 

exposure limits 
HSE - WEL AUS ACGIH (2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Coal dust [respirable 
particu- late] 

151 — — 2 — — TWA 0,8 
mg/m³ 
(Anthracite) 
 
TWA 1,8 
mg/m³ 
(Bituminous 
or Lignite) 

TWA 1 mg/m³ 
[measured 
according to 
MSHA method 
(CPSU)] 
TWA 0.9 mg/m³ 
[measured 
according to 
ISO/CEN/ACGIH 
criteria] 

TWA 2.4 mg/m³ 
[respirable, < 5% 
SiO₂] 
TWA (10 
mg/m³)/(%SiO₂ 
+ 2) [respirable, 
> 5% SiO₂] 
[Note: The Mine 

Safety and 
Health 
Administration 
(MSHA) PEL for 
respirable coal 
mine dust with < 
5% silica is 2.0 
mg/m³, or (10 
mg/m³) / (% 
respirable quartz 
+ 2) for coal dust 
with > 5% silica.] 

  — TWA 3 
mg/m³  

Anthracite 0.4 
mg/m³ (R) 
Butininous or 
Lignite 0.9 
mg/me (R),  

Coal tar pitch volatiles 
[as cyclohexane soluble] 

152 65996-93-
2 

— 0.14 — — TWA 0,4 
mg/m³  

Ca TWA 0.1 
mg/m³ 
(cyclohexane-
extractable 
fraction) 

TWA 0.2 mg/m³ 
(benzene-
soluble fraction) 
[1910.1002] 

TLV:  
0.2 mg/m³, as 
TWA;  

— TWA 0,2 
mg/m³ 

0.2 mg/m³, BEI 
(P) 

*Cobalt and cobalt 
compounds [as Co] 

153 7440-48-4 — 0.05 — — TWA 0,04 
mg/m³ 

TWA 0.05 mg/m³ TWA 0.1 mg/m³ TLV:  
0.02 mg/m³, as 
TWA;  
 
BEI issued. 
 

TWA 0,1 
mg/m³ 

TWA 0,05 
mg/m³ 

0.02 mg/m³ (I), 
BEI 

Copper Fume(as Cu] 154 1317-38-0 
7440-50-8 
(ACGIH) 

— 0.2 — — TWA 0,4 
mg/m³ 

TWA 0.1 mg/m³ TWA 0.1 mg/m³ TLV: (fume, as Cu):  
0.2 mg/m³, as 
TWA. 
TLV: (dust and 
mists, as Cu):  
1 mg/m³, as TWA. 
 
MAK: (respirable 
fraction):  
0.01 mg/m³; peak 
limitation category: 
II(2);  

TWA 0,2 
mg/m³ 

TWA 0,2 
mg/m³ 

Fume 0.2 
mg/m³ 
Dust as mists 1 
mg/m³ 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ 

OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA 
ILO ICSC 

exposure limits 
HSE - WEL AUS ACGIH (2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Copper Dust and mists 
(as Cu] 

155 7440-50-8 1 — 2   TWA 2 
mg/m³ 
  

TWA 1 mg/m³ 
[*Note: The REL 
also applies to 
other copper 
compounds (as 
Cu) except 
Copper fume.] 

TWA 1 mg/m³ 
[*Note: The PEL 
also applies to 
other copper 
compounds (as 
Cu) except 
copper fume.] 

TLV: (fume, as Cu):  
0.2 mg/m³, as 
TWA. 
TLV: (dust and 
mists, as Cu):  
1 mg/m³, as TWA. 
 
MAK: (respirable 
fraction):  
0.01 mg/m³; peak 
limitation category: 
II(2); 

TWA 1 
mg/m³ 
 
STEL 2 
mg/m³ 

TWA 1 
mg/m³ 
  

Fume 0.2 
mg/m³ 
Dust as mists 1 
mg/m³ 

Cychlohexane 163 110-82-7 100 340 300 1030 TWA 200 
ppm  

TWA 300 ppm 
(1050 mg/m³) 

TWA 300 ppm 
(1050 mg/m³) 

TLV:  
100 ppm as TWA. 
 
MAK:  
700 mg/m³,  
200 ppm; peak 
limitation category: 
II(4); 
 
EU-OEL:  
700 mg/m³, 
200 ppm as TWA  

TWA 100 
ppm 
(350 mg/m³) 
 
STEL 300 
ppm  
(1050 mg/m³)  

TWA 100 
ppm 
(350 
mg/m³) 
 
STEL 300 
ppm  
(1050 
mg/m³)  

100 ppm 

Diatomaceous earth, 
natural [respirable 
particulate] 

183 68855-54- 
9 

— 1.5 — — — TWA 6 mg/m³ TWA 20 mppcf 
(80 
mg/m³/%SiO2) 

  TWA 1,2 
mg/m³  

TWA 10 
mg/m³  

— 

Fluorodichloromethane 201 75-43-4 see 
Dichlorofluoromethane 

      TWA 20 ppm TWA 10 ppm (40 
mg/m³) 

TWA 1000 ppm 
(4200 mg/m³) 

TLV:  
10 ppm as TWA. 
 
MAK:  
43 mg/m³,  
10 ppm; peak 
limitation category: 
II(2)  

TWA 10 ppm 
(43 mg/m³) 

TWA 10 
ppm 
(42 mg/m³) 

10 ppm 

*Dichloromethane 202 75-09-2 see *Methylene 
chloride 

      TWA 100 
ppm  

Ca [1910.1052] 
TWA 25 ppm ST 
125 ppm 

TLV:  
50 ppm as TWA;  
 
MAK:  
180 mg/m³,  
50 ppm; peak 
limitation category: 
II(2);  
 
EU-OEL:  
353 mg/m³,  
100 ppm as TWA;  
706 mg/m³,  
200 ppm as STEL;  

TWA 100 
ppm 
(353 mg/m³) 
 
STEL 200 
ppm 
(706 mg/m³) 
  

TWA 50 
ppm 
(174 
mg/m³) 

50 ppm, BEI 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ 

OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA 
ILO ICSC 

exposure limits 
HSE - WEL AUS ACGIH (2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

*Methylene chloride 202 75-09-2 50 175 250 780 TWA 100 
ppm  

Ca [1910.1052] 
TWA 25 ppm ST 
125 ppm 

TLV:  
50 ppm as TWA;  
 
MAK:  
180 mg/m³,  
50 ppm; peak 
limitation category: 
II(2);  
 
EU-OEL:  
353 mg/m³, 1 
00 ppm as TWA; 
706 mg/m³,  
200 ppm as STEL;  

TWA 100 
ppm 
(353 mg/m³) 
 
STEL 200 
ppm 
(706 mg/m³) 
  

TWA 50 
ppm 
(174 
mg/m³) 

50 ppm, BEI 

Diethyl ether 214 60-29-7 see Ethyl ether       TWA 800 
ppm 
 
STEL 1000 
ppm 
 
  

  TWA 400 ppm 
(1200 mg/m³) 

TLV:  
400 ppm as TWA;  
500 ppm as STEL. 
 
MAK:  
1200 mg/m³,  
400 ppm; peak 
limitation category: 
I(1); 
 
EU-OEL:  
308 mg/m³,  
100 ppm as TWA;  
616 mg/m³,  
200 ppm as STEL  

TWA 100 
ppm 
(310 mg/m³) 
 
STEL 200 
ppm 
(620 mg/m³) 
  

TWA 400 
ppm 
(1210 
mg/m³) 
 
STEL 500 
ppm 
(1520 
mg/m³) 
  

400 ppm, STEL 
500 ppm 

Ether 214 60-29-7 see Ethyl ether       TWA 800 
ppm 
 
STEL 1000 
ppm 
 
  

  TWA 400 ppm 
(1200 mg/m³) 

TLV:  
400 ppm as TWA;  
500 ppm as STEL. 
 
MAK:  
1200 mg/m³,  
400 ppm; peak 
limitation category: 
I(1); 
 
EU-OEL:  
308 mg/m³,  
100 ppm as TWA;  
616 mg/m³,  
200 ppm as STEL  

TWA 100 
ppm 
(310 mg/m³) 
 
STEL 200 
ppm 
(620 mg/m³) 
  

TWA 400 
ppm 
(1210 
mg/m³) 
 
STEL 500 
ppm 
(1520 
mg/m³) 
  

400 ppm, STEL 
500 ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ 

OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA 
ILO ICSC 

exposure limits 
HSE - WEL AUS ACGIH (2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Ethyl ether 214 60-29-7 400 1200 500 1500 TWA 800 
ppm 
 
STEL 1000 
ppm 
 
  

  TWA 400 ppm 
(1200 mg/m³) 

TLV:  
400 ppm as TWA;  
500 ppm as STEL. 
 
MAK:  
1200 mg/m³,  
400 ppm; peak 
limitation category: 
I(1); 
 
EU-OEL:  
308 mg/m³,  
100 ppm as TWA;  
616 mg/m³,  
200 ppm as STEL  

TWA 100 
ppm 
(310 mg/m³) 
 
STEL 200 
ppm 
(620 mg/m³) 
  

TWA 400 
ppm 
(1210 
mg/m³) 
 
STEL 500 
ppm 
(1520 
mg/m³) 
  

400 ppm, STEL 
500 ppm 

Dimethyl ether 233 115-10-6 400 750 500 940 —       TWA 400 
ppm 
(766 mg/m³) 
 
STEL 500 
ppm 
(958 mg/m³) 
  

TWA 400 
ppm 
(760 
mg/m³) 
 
STEL 500 
ppm 
(950 
mg/m³) 
  

— 

Ethanol 268 64-17-5 1000 1900 — — STEL 2000 
ppm  

TWA 1000 ppm 
(1900 mg/m³) 

TWA 1000 ppm 
(1900 mg/m³) 

TLV:  
1000 ppm as 
STEL;  
 
MAK:  
380 mg/m³,  
200 ppm; peak 
limitation category: 
II(4); 

TWA 1000 
ppm 
(1920 mg/m³) 

TWA 1000 
ppm 
(1880 
mg/m³) 

STEL 1000 ppm 

Ethyl alcohol 268 64-17-5 see Ethanol       STEL 2000 
ppm  

TWA 1000 ppm 
(1900 mg/m³) 

TWA 1000 ppm 
(1900 mg/m³) 

TLV:  
1000 ppm as 
STEL;  
 
MAK:  
380 mg/m³,  
200 ppm; peak 
limitation category: 
II(4); 

TWA 1000 
ppm 
(1920 mg/m³) 

TWA 1000 
ppm 
(1880 
mg/m³) 

STEL 1000 ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ 

OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA 
ILO ICSC 

exposure limits 
HSE - WEL AUS ACGIH (2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Ethyl benzene 276 100-41-4 100 435 125 545 TWA 40 ppm   TWA 100 ppm 
(435 mg/m³) ST 
125 ppm (545 
mg/m³) 

TWA 100 ppm 
(435 mg/m³) 

TLV:  
20 ppm as TWA;  
BEI issued. 
 
MAK:  
88 mg/m³,  
20 ppm; peak 
limitation category: 
II(2);  
 
EU-OEL:  
442 mg/m³,  
100 ppm as TWA;  
884 mg/m³,  
200 ppm as STEL;  

TWA 100 
ppm 
(441 mg/m³) 
 
STEL 125 
ppm 
(552 mg/m³)  

TWA 100 
ppm 
(434 
mg/m³) 
 
STEL 125 
ppm 
(543 
mg/m³)  

20 ppm, BEI 

Fluorides [as F] 297 16984-48-
8 

— 2.5 — — TWA 5 
mg/m³ 

      TWA 2,5 
mg/m³ 

TWA 2,5 
mg/m³ 

2,5 mg/m³, BEI 

Fluorine 298 7782-41-4 1 1.5 2 3 TWA 2 ppm 
 
STEL 4 ppm 
  

TWA 0.1 ppm 
(0.2 mg/m³) 

TWA 0.1 ppm 
(0.2 mg/m³) 

TLV:  
1 ppm as TWA;  
2 ppm as STEL. 
 
EU-OEL:  
1.58 mg/m³,  
1 ppm as TWA;  
3.16 mg/m³,  
2 ppm as STEL  

TWA 1 ppm 
(1,6mg/m³) 
 
STEL 1 ppm 
(1,6 mg/m³) 
  

TWA 1 ppm 
(1,6mg/m³) 
 
STEL 2 
ppm 
(3,1 mg/m³) 
  

0,1 ppm, C 0,5 
ppm 

*Formaldehyde 300 50-00-0 1 1.2 2 2.5 STEL 0,6 
ppm  
  

Ca TWA 0.016 
ppm C 0.1 ppm 
[15-minute] 

[1910.1048] 
TWA 0.75 ppm 
ST 2 ppm 

TLV:  
0.1 ppm as TWA;  
0.3 ppm as STEL; 
 
MAK:  
0.37 mg/m³,  
0.3 ppm; peak 
limitation category: 
I(2); 

TWA 2ppm 
(2,5 mg/m³) 
 
STEL 2 ppm 
(2,5 mg/m³)  
  

TWA 1 ppm 
(1,2 mg/m³) 
 
STEL 2 
ppm 
(2,5 mg/m³)  
  

0,1 ppm, STEL 
0,3 ppm, RSEN 

Gasoline 305 8006-61-9 
(86290-
81-5, 
ACGIH) 

300 — 500 — — Ca     — TWA  900 
mg/m³ 

300 ppm, STEL 
500 ppm 

Graphite, natural and 
synthetic inhalable 
particulate 

310 7440-44-0 
(Synthetic) 

— 10 — — —   TWA 15 mg/m³ 
(total) 

  TWA 10 
mg/m³ 

— — 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ 

OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA 
ILO ICSC 

exposure limits 
HSE - WEL AUS ACGIH (2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Graphite, natural and 
synthetic respirable 
particulate 

311 7782-42-5 — 5 — — TWA 4 
mg/m³ 
  

TWA 2.5 mg/m³ 
(resp) 

TWA 15 mppcf  TLV: (respirable 
fraction): 2 mg/m³, 
as TWA. 
 
MAK: (inhalable 
fraction): 4 mg/m³. 
 
MAK: (respirable 
fraction):  
1.5 mg/m³. 

TWA 4 
mg/m³ 
  

TWA 3 
mg/m³ 
  

2 mg/m³ 

Gypsum inhalable 
particulate 

313 13397-24-
5 

— 10 — — TWA 20 
mg/m³ 
  

TWA 10 mg/m³ 
(total) 

TWA 15 mg/m³ 
(total) 

TLV: (inhalable 
fraction):  
10 mg/m³, as TWA. 
 
MAK: (inhalable 
fraction):  
4 mg/m³; 
 
MAK: (respirable 
fraction):  
1.5 mg/m³;  

TWA 10 
mg/m³ 
  

— 10 mg/m³ 

Gypsum respirable 
particulate 

314 13397-24-
6 

— 5 — — — TWA 5 mg/m³ 
(resp) 

TWA 5 mg/m³ 
(resp) 

 
TWA 4 
mg/m³ 
  

— — 

n-Heptane 319 142-82-5 400 1600 500 2000 TWA  800 
ppm  
 
STEL 1000 
ppm  

TWA 85 ppm 
(350 mg/m³) C 
440 ppm (1800 
mg/m³) [15-
minute] 

TWA 500 ppm 
(2000 mg/m³) 

TLV:  
400 ppm as TWA;  
500 ppm as STEL. 
 
MAK:  
2100 mg/m³,  
500 ppm; peak 
limitation category: 
I(1);  
 
EU-OEL:  
2085 mg/m³,  
500 ppm as TWA  

TWA  500 
ppm  
(2085 mg/m³) 

TWA  400 
ppm  
(1640 
mg/m³) 
 
STEL 500 
ppm 
(2050 
mg/m³)  

400 ppm, STEL 
500 ppm 

Hexane, all isomers 
except n-Hexane 

324 — 500 1800 1000 3600 TWA  1000 
ppm  
 
STEL 2000 
ppm  

      TWA  20 ppm  
(72 mg/m³) 

TWA  500 
ppm  
(1760 
mg/m³) 
 
STEL 1000 
ppm 
(3500 
mg/m³)  

500 ppm, STEL 
1000 ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ 

OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA 
ILO ICSC 

exposure limits 
HSE - WEL AUS ACGIH (2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

n-Hexane 325 110-54-3 20 70 — — TWA  100 
ppm  

TWA 50 ppm 
(180 mg/m³) 

TWA 500 ppm 
(1800 mg/m³) 

TLV:  
50 ppm as TWA;  
BEI issued. 
 
MAK:  
180 mg/m³,  
50 ppm; peak 
limitation category: 
II(8);  
 
EU-OEL:  
72 mg/m³,  
20 ppm as TWA  

TWA  20 ppm  
(72 mg/m³) 

TWA  20 
ppm  
(72 mg/m³) 

50 ppm,  BEI 

Hydrogen bromide 332 10035-10-
6 

— — 2 7 STEL 4 ppm  C 3 ppm (10 
mg/m³) 

TWA 3 ppm (10 
mg/m³) 

TLV:  
2 ppm as STEL. 
 
MAK:  
6.7 mg/m³,  
2 ppm; peak 
limitation category: 
I(1); 
 
EU-OEL:  
6.7 mg/m³,  
2 ppm as STEL  

STEL 3 ppm 
(10 mg/m³)  

TWA  3 
ppm (Peak 
limitation) 
(9,9 mg/m³) 
(Peak 
limitation) 

C 2 ppm 

Hydrogen chloride 333 7647-01-0 — — C5 C7 STEL 4 ppm  C 5 ppm (7 
mg/m³) 

C 5 ppm (7 
mg/m³) 

TLV:  
2 ppm as STEL;  
 
MAK:  
3.0 mg/m³,  
2 ppm; peak 
limitation category: 
I(2);  
 
EU-OEL:  
8 mg/m³,  
5 ppm as TWA;  
15 mg/m³,  
10 ppm as STEL  

TWA  1 ppm  
(2 mg/m³) 
 
STEL 5 ppm 
(8 mg/m³)  

TWA  5 
ppm (Peak 
limitation) 
(7,5 mg/m³) 
(Peak 
limitation) 

C 2 ppm 

Calcium cyanide 335 592-01-8 see Hydrogen, 
cyanide and cyanide 
salts 

      STEL 10 
mg/m³  

      — — C 5 mg/m³ 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ 

OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA 
ILO ICSC 

exposure limits 
HSE - WEL AUS ACGIH (2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Potassium cyanide 336 151-50-8 see Hydrogen cyanide 
and cyanide salts 

      STEL 10 
mg/m³  

C 5 mg/m³ (4.7 
ppm) [10-minute] 
[*Note: The REL 
also applies to 
other cyanides 
(as CN) except 
Hydrogen 
cyanide.] 

TWA 5 mg/m³ 
[*Note: The PEL 
also applies to 
other cyanides 
(as CN) except 
Hydrogen 
cyanide.] 

TLV: (ceiling 
value):  
5 mg/m³ as STEL; 
 
EU-OEL:  
1 mg/m³ as TWA;  
5 mg/m³ as STEL; 

TWA  1 
mg/m³ 
 
STEL 5 
mg/m³  

TWA  5 
mg/m³  

C 5 mg/m³ 

Sodium cyanide 337 143-33-9 see Hydrogen cyanide 
and cyanide salts 

      STEL 10 
mg/m³  

C 5 mg/m³ (4.7 
ppm) [10-minute] 
[*Note: The REL 
also applies to 
other cyanides 
(as CN) except 
Hydrogen 
cyanide.] 

TWA 5 mg/m³ 
[*Note: The PEL 
also applies to 
other cyanides 
(as CN) except 
Hydrogen 
cyanide.] 

TLV: (ceiling 
value):  
5 mg/m³ as STEL; 
 
EU-OEL:  
1 mg/m³ as TWA; 
5 mg/m³ as STEL;  

TWA  1 
mg/m³ 
 
STEL 5 
mg/m³  

— C 5 mg/m³ 

Hydrogen fluoride [as F] 338 7664-39-3 — — 3 25 TWA  1 ppm  
 
STEL 4 ppm   

TWA 3 ppm (2.5 
mg/m³) C 6 ppm 
(5 mg/m³) [15-
minute] 

TWA 3 ppm TLV: (as F):  
0.5 ppm as TWA;  
2 ppm as STEL;  
BEI issued. 
 
MAK: (as F):  
0.83 mg/m³,  
1 ppm; peak 
limitation category: 
I(2);  
 
EU-OEL:  
1.5 mg/m³ as TWA;  
2.5 mg/m³ as STEL  

TWA  1,8 
ppm  
(1,5 mg/m³) 
 
STEL 3 ppm 
(2,5 mg/m³)  

TWA  3 
ppm (Peak 
limitation) 
(2,6 mg/m³) 
(Peak 
limitation) 

0,5 ppm, C 2 
ppm,  BEI 

Hydrogen sulphide 341 7783-06-4 10 14 15 21 TWA  2 ppm  
 
STEL 10 ppm  

C 10 ppm (15 
mg/m³) [10-
minute] 

C 20 ppm 50 
ppm [10-minute 
maximum peak] 

TLV:  
1 ppm as TWA;  
5 ppm as STEL. 
 
MAK:  
7.1 mg/m³,  
5 ppm; peak 
limitation category: 
I(2);  
 
EU-OEL:  
7 mg/m³,  
5 ppm as TWA;  
14 mg/m³,  
10 ppm as STEL  

TWA  5 ppm  
(7 mg/m³) 
 
STEL 10 ppm 
(14 mg/m³)  

TWA  10 
ppm  
(14 mg/m³) 
 
STEL 15 
ppm 
(21 mg/m³)  

1 ppm, STEL 5 
ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ 

OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA 
ILO ICSC 

exposure limits 
HSE - WEL AUS ACGIH (2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Indium and compounds 
[as In] 

344 7440-74-6 — 0.1 — 0.3 TWA  0,2 
mg/m³ 
  

TWA 0.1 mg/m³ 
[*Note: The REL 
also applies to 
other indium 
compounds (as 
In).] 

  TLV:  
0.1 mg/m³, as TWA  

TWA  0,1 
mg/m³ 
 
STEL 0 ppm 
(0,3 mg/m³)  

TWA  0,1 
mg/m³ 

0,1 mg/m³ 

Iron oxide, dust and 
fume [as Fe] 

348 1309-37-1 — 5 — 10 TWA  10 
mg/m³ 

  TWA 15 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

TLV: (as Fe): 
(respirable 
fraction):  
5 mg/m³, as TWA; 

TWA  5 
mg/m³ 
 
STEL 10 
mg/m³ 

TWA  5 
mg/m³ 
  

5 mg/m³ 

Iron salts [as Fe] 
(Soluble, as Fe) 

350 — — 1 — 2 TWA  2 
mg/m³ 
  

TWA 1 mg/m³     TWA  1 
mg/m³ 
 
STEL 2 
mg/m³ 

TWA  1 
mg/m³ 
  

1 mg/m³ 

*Isocyanates, all [as—
NCO] 

356 — 0.005 — 0.02 — —       STEL 0,02 
ppm  

TWA 0,02 
mg/m³  
 
STEL 0,07 
mg/m³ 

 

*4,4’- Methylene- 
diphenyl diisocyanate 
[MDI] 

360A 101-68-8 see *Isocyanates       TWA 0,01 
ppm 

      — TWA  0,02  
mg/m³ 
 
STEL  0,07 
mg/m³  

0.005 ppm 

*MDI 360A 101-68-8 see *Isocyanates       TWA 0,01 
ppm 

      — TWA  0,02  
mg/m³ 
 
STEL  0,07 
mg/m³  

0.005 ppm 

*Methyl isocyanate 360B 624-83-9 see *lsocyanates       TWA  0,04 
ppm  
 
STEL  0,12 
ppm  

      STEL  0,02 
mg/m³  

TWA  0,02  
mg/m³ 
 
STEL  0,07 
mg/m³  

0,02 ppm, STEL 
0,06 ppm,   

*2,4-Toluene 
diisocyanate [TDI] 

360C 584-84-9 see *Isocyanates       TWA  0,002 
ppm  
 
STEL  0,01 
ppm  

      — TWA  0,02  
mg/m³ 
 
STEL  0,07 
mg/m³  

0,001 ppm 
(IFV), STEL 
0,005 ppm 
(IFV),  , RSEN 

*4-Methyl-m-phenylene 
diisocyanate 

360C 584-84-9 see *Isocyanates       TWA  0,002 
ppm  
 
STEL  0,01 
ppm  

      — TWA  0,02  
mg/m³ 
 
STEL  0,07 
mg/m³  

0,001 ppm 
(IFV), STEL 
0,005 ppm 
(IFV),  , RSEN 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ 

OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA 
ILO ICSC 

exposure limits 
HSE - WEL AUS ACGIH (2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

*TDI 360C 584-84-9 see *Isocyanates       TWA  0,002 
ppm  
 
STEL  0,01 
ppm  

      — TWA  0,02  
mg/m³ 
 
STEL  0,07 
mg/m³  

0,001 ppm 
(IFV), STEL 
0,005 ppm 
(IFV),  , RSEN 

Kaolin, respirable 
particulate 

364 1332-58-7 — 2.5 — — — TWA 10 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

TWA 15 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

TLV: (respirable 
fraction): 2 mg/m³, 
as TWA;  

TWA 2 
mg/m³ 

TWA 10 
mg/m³ 

2 mg/m³ (E, R) 

*Lead, elemental, and 
inorganic compounds 
[as Pb] 

366 7439-92-1 
(metal) 

— 0.1 — — 0,15 mg lead 
per cubic 
metre of air 

TWA (8-hour) 
0.050 mg/m³ See 
Appendix C 
[*Note: The REL 
also applies to 
other lead 
compounds (as 
Pb) -- see 
Appendix C.] 

[1910.1025] 
TWA 0.050 
mg/m³ See 
Appendix C 
[*Note: The PEL 
also applies to 
other lead 
compounds (as 
Pb) -- see 
Appendix C.] 

TLV:  
0.05 mg/m³, as 
TWA;  
 
EU-OEL: (binding):  
0.15 mg/m³ as 
TWA  

lead other 
than lead 
alkyls, a 
concentration 
of lead in the 
atmosphere 
to 
which any 
employee is 
exposed of 
0.15 mg/m³; 
and 
(b) lead 
alkyls, a 
concentration 
of lead 
contained in 
lead alkyls in 
the 
atmosphere 
to which any 
employee is 
exposed of 
0.10 mg/m³, 
(listed in 
Control of 
Lead at Work 
Regulation 
(2002) 

TWA 0,05 
mg/m³ 

0,05 mg/m³, BEI 

Liquified petroleum gas 
[LPG] 

369 68476-85-
7 

1000 1800 1250 2250 Asphyxiant TWA 1000 ppm 
(1800 mg/m³) 

TWA 1000 ppm 
(1800 mg/m³) 

  TWA  1000 
ppm  
(1750 mg/m³) 
 
STEL 1250 
ppm  
(2180 mg/m³)  

TWA  1000 
ppm  
(1800 
mg/m³) 

— 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ 

OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA 
ILO ICSC 

exposure limits 
HSE - WEL AUS ACGIH (2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Magnesium oxide [as 
Mg] inhalable particulate 
Magnesium oxide fume 
(correct term) 

374 1309-48-4 — 10 — — TWA 10 
mg/m³  

  TWA 15 mg/m³ TLV: (inhalable 
fraction):  
10 mg/m³, as TWA; 
 
MAK: (inhalable 
fraction):  
4 mg/m³;  
 
MAK: (respirable 
fraction):  
0.3 mg/m³; peak 
limitation category: 
II(8);  

TWA 10 
mg/m³  

TWA 10 
mg/m³  

10 mg/m³ (I) 

Magnesium oxide [as 
Mg] fume and respirable 
particulate 

375 1309-48-5 — 5 — 10 —       TWA 4 
mg/m³  

— — 

Manganese, elemental, 
and inorganic 
compounds [as Mn] 

378 7439-96-5 
(metal) 

— 1 — — TWA 0,2 
mg/m³ (total 
particulate) 
 
TWA 0,04 
mg/m³ 
(respirable 
particulate 
and fume) 

TWA 1 mg/m³ ST 
3 mg/m³ [*Note: 
Also see specific 
listings for 
Manganese 
cyclopentadienyl 
tricarbonyl, 
Methyl 
cyclopentadienyl 
manganese 
tricarbonyl, and 
Manganese 
tetroxide.] 

C 5 mg/m³ 
[*Note: Also see 
specific listings 
for Manganese 
cyclopentadienyl 
tricarbonyl and 
Methyl 
cyclopentadienyl 
manganese 
tricarbonyl.] 

TLV: (respirable 
fraction):  
 
0.02 mg/m³, as 
TWA. 
TLV: (inhalable 
fraction): 0.1 
mg/m³, as TWA. 
 
EU-OEL: (inhalable 
fraction):  
0.2 mg/m³ as TWA. 
EU-OEL: 
(respirable 
fraction):  
0.05 mg/m³ as 
TWA. 
 
MAK: (inhalable 
fraction):  
0.2 mg/m³;  
MAK: (respirable 
fraction):  
0.02 mg/m³; peak 
limitation category: 
II(8); 

TWA 0,2 
mg/m³ 
(inhalable 
fraction) 
 
TWA 0,05 
mg/m³ 
(respirable 
fraction) 

TWA 1 
mg/m³  
 
TWA 3 
mg/m³  

0,02 mg/m³ [R], 
0,1 mg/m³ [I] 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ 

OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA 
ILO ICSC 

exposure limits 
HSE - WEL AUS ACGIH (2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Manganese, fume [as 
Mn] 

379 7439-96-5 — 1 — 3 TWA 0,04 
mg/m³ 
(respirable 
particulate 
and fume) 

TWA 1 mg/m³ ST 
3 mg/m³ [*Note: 
Also see specific 
listings for 
Manganese 
cyclopentadienyl 
tricarbonyl, 
Methyl 
cyclopentadienyl 
manganese 
tricarbonyl, and 
Manganese 
tetroxide.] 

C 5 mg/m³ 
[*Note: Also see 
specific listings 
for Manganese 
cyclopentadienyl 
tricarbonyl and 
Methyl 
cyclopentadienyl 
manganese 
tricarbonyl.] 

TLV: (respirable 
fraction):  
0.02 mg/m³, as 
TWA. 
TLV: (inhalable 
fraction):  
0.1 mg/m³, as 
TWA. 
 
EU-OEL: (inhalable 
fraction):  
0.2 mg/m³ as TWA. 
 
EU-OEL: 
(respirable 
fraction):  
0.05 mg/m³ as 
TWA. 
 
MAK: (inhalable 
fraction):  
0.2 mg/m³; 
(respirable 
fraction):  
0.02 mg/m³; peak 
limitation category: 
II(8);  

TWA 0,2 
mg/m³ 
(inhalable 
fraction) 
 
TWA 0,05 
mg/m³ 
(respirable 
fraction) 

TWA 1 
mg/m³  
 
TWA 3 
mg/m³  

0,02 mg/m³ [R], 
0,1 mg/m³ [I] 

Manganese 
cyclopentadienyl 
tricarbonyl [as Mn] 

380 12079-65-
1 

0.1 — 0.3 Sk TWA  0,2 
mg/m³   

TWA 0.1 mg/m³  C 5 mg/m³ TLV:  
0.1 mg/m³, as 
TWA;  

— TWA 0,1 
mg/m³  

0,1 mg/m³ 

Tricarbonyl(eta-
cyclopenta dienyl) 
manganese 

380 12079-65-
1 

see Manganese 
cyclopentadienyl 
tricarbonyl 

      TWA  0,2 
mg/m³   

TWA 0.1 mg/m³  C 5 mg/m4 TLV:  
0.1 mg/m³, as 
TWA;  

— TWA 0,1 
mg/m³  

0,1 mg/m³ 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ 

OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA 
ILO ICSC 

exposure limits 
HSE - WEL AUS ACGIH (2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Manganese tetroxide 381 1317-35-7 — 1 — — —   C 5 mg/m³ TLV: (respirable 
fraction):  
0.02 mg/m³, as 
TWA. 
TLV: (inhalable 
fraction):  
0.14 mg/m³, as 
TWA. 
 
EU-OEL: (inhalable 
fraction): 
 0.2 mg/m³ as 
TWA. 
EU-OEL: 
(respirable 
fraction):  
0.05 mg/m³ as 
TWA. 
 
MAK: (as Mn, 
inhalable fraction):  
0.2 mg/m³. 
MAK: (as Mn, 
respirable fraction):  
0.02 mg/m³. 
MAK: peak 
limitation category: 
II(8);  

— TWA 1 
mg/m³  
 
TWA 3 
mg/m³  

— 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ 

OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA 
ILO ICSC 

exposure limits 
HSE - WEL AUS ACGIH (2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Manganese tetroxide 381 1317-35-7 see Manganese 
tetroxide 

      —   C 5 mg/m4 TLV: (respirable 
fraction):  
0.02 mg/m³, as 
TWA. 
TLV: (inhalable 
fraction):  
0.14 mg/m³, as 
TWA. 
TLV: A4  
 
EU-OEL: (inhalable 
fraction):  
0.2 mg/m³ as TWA. 
EU-OEL: 
(respirable 
fraction):  
0.05 mg/m³ as 
TWA. 
 
MAK: (as Mn, 
inhalable fraction):  
0.2 mg/m³. 
MAK: (as Mn, 
respirable fraction): 
 0.02 mg/m³. 
MAK: peak 
limitation category: 
II(8); 

— TWA 1 
mg/m³  
 
TWA 3 
mg/m³  

— 

Man-made mineral 
fibres [Glass, slag and 
rock wool fi- bres] 

382   — 2f/ml — — TWA 2 
fibres/mL 

      TWA 5 
mg/m³ and 2 
fibres/ml 

TWA 2 
mg/m³ 
(inhalable 
dust)  

1 f/cc (F) 

Methane 390 74-82-8 — — C 
1.4% 

— —       — — — 

Methyl alcohol 392 67-56-1 see Methanol       TWA  400 
ppm 
 
STEL  500 
ppm  

TWA 200 ppm 
(260 mg/m³) ST 
250 ppm (325 
mg/m³)  

TWA 200 ppm 
(260 mg/m³) 

TLV:  
200 ppm as TWA;  
250 ppm as STEL;  
BEI issued. 
 
EU-OEL: 
260 mg/m³, 
200 ppm as TWA;  
 
MAK:  
130 mg/m³,  
100 ppm; peak 
limitation category: 
II(2);  

TWA  200 
ppm 
(266 mg/m³)  
 
STEL  250 
ppm 
(333 mg/m³)  

TWA  200 
ppm 
(262 
mg/m³)  
 
STEL  250 
ppm 
(328 
mg/m³)  

200 ppm, STEL 
250 ppm,  BEI 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ 

OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA 
ILO ICSC 

exposure limits 
HSE - WEL AUS ACGIH (2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

*1,1,1-Trichloroethane 401 71-55-6 see *Methyl 
chloroform 

      TWA  700 
ppm 
 
STEL  900 
ppm 

C 350 ppm (1900 
mg/m³) [15-
minute] 

TWA 350 ppm 
(1900 mg/m³) 

TLV:  
350 ppm as TWA;  
450 ppm as STEL;  
 
MAK: 
550 mg/m³,  
100 ppm; peak 
limitation category: 
II(2);  
 
EU-OEL:  
555 mg/m³,  
100 ppm as TWA;  
1110 mg/m³,  
200 ppm as STEL  

TWA  100 
ppm 
(555 mg/m³)  
 
STEL  200 
ppm 
(1110 mg/m³) 

TWA  100 
ppm 
(555 
mg/m³)  
 
STEL  200 
ppm 
(1110 
mg/m³) 

350 ppm, STEL 
450 ppm, BEI 

Methyl chloroform 401 71-55-6 100 542 200 1085 TWA  700 
ppm 
 
STEL  900 
ppm 

C 350 ppm (1900 
mg/m³) [15-
minute] 

TWA 350 ppm 
(1900 mg/m³) 

TLV:  
350 ppm as TWA;  
450 ppm as STEL;  
 
MAK:  
550 mg/m³,  
100 ppm; peak 
limitation category: 
II(2); 
 
EU-OEL:  
555 mg/m³,  
100 ppm as TWA;  
1110 mg/m³,  
200 ppm as STEL  

TWA  100 
ppm 
(555 mg/m³)  
 
STEL  200 
ppm 
(1110 mg/m³) 

TWA  100 
ppm 
(555 
mg/m³)  
 
STEL  200 
ppm 
(1110 
mg/m³) 

350 ppm, STEL 
450 ppm, BEI 

Mica inhalable 
particulate 

420 12001-26-
2 

— 10 — — TWA 6 
mg/m³ 

TWA 3 mg/m³ 
(resp) 

TWA 20 mppcf   TWA 10 
mg/m³ 

TWA 2,5 
mg/m³ 

3 mg/m³ [R] 

Mica respirable 
particulate 

421 12001-26-
3 

— 1 — — —       TWA 0,8 
mg/m³ 

TWA2,5 
mg/m³ 

— 

Molybdenum 
compounds [as Mo] 
soluble compounds 

422 7439-98-7 
(metal) 

— 5 — 10 TWA  1 
mg/m³ 
(Soluble 
compounds, 
respirable 
particulate)  

  TWA 15 mg/m³ 
[*Note: The PEL 
also applies to 
other insoluble 
molybdenum 
compounds (as 
Mo).]  

  TWA  5 
mg/m³ 
 
STEL 10 
mg/m³ 

TWA 10 
mg/m³ 

0,5 mg/m³ [R] 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ 

OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA 
ILO ICSC 

exposure limits 
HSE - WEL AUS ACGIH (2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Molybdenum 
compounds [as Mo] 
insoluble compounds 

423 7439-98-7 
(metal) 

— 10 — 20 TWA  10 
mg/m³ (Metal 
and insoluble 
compounds, 
total 
particulate) 
 
TWA 5 
mg/m³ (Metal 
and insoluble 
compounds, 
respirable 
particulate) 

  TWA 15 mg/m³ 
[*Note: The PEL 
also applies to 
other insoluble 
molybdenum 
compounds (as 
Mo).]  

TLV: (inhalable 
fraction):  
10 mg/m³, as TWA. 
TLV: (respirable 
fraction):  
3 mg/m³, as TWA  

TWA  10 
mg/m³ 
 
STEL 20 
mg/m³ 

TWA 10 
mg/m³ 

10 mg/m³ [I] 
3 mg/m³ [R] 

*Nickel 429 7440-02-0 
(metal) 

— 0.5 — — TWA 3 
mg/m³  

Ca TWA 0.015 
mg/m³ 

TWA 1 mg/m³ 
[*Note: The PEL 
does not apply 
to Nickel 
carbonyl.] 

TLV: (inhalable 
fraction):  
1.5 mg/m³, as 
TWA; 

— TWA  1 
mg/m³  

1,5 mg/m³ (I), 
A5 

Nickel carbonyl [as Ni] 430 13463-39-
3 

— — 0.1 0.24 STEL  0,1 
ppm  

Ca TWA 0.001 
ppm (0.007 
mg/m³) 

TWA 0.001 ppm 
(0.007 mg/m³) 

TLV:  
0.05 ppm as STEL;  

STEL  0,1 
ppm 
(0,24 mg/m³)  

TWA  0,05 
ppm 
(0,12 
mg/m³)  

C 0,05 ppm 

Tetracarbonyl nickel 430 13463-39-
3 

see Nickel carbonyl       STEL  0,1 
ppm  

Ca TWA 0.001 
ppm (0.007 
mg/m³) 

TWA 0.001 ppm 
(0.007 mg/m³) 

TLV:  
0.05 ppm as STEL;  

STEL  0,1 
ppm 
(0,24 mg/m³)  

TWA  0,05 
ppm 
(0,12 
mg/m³)  

C 0,05 ppm 

Nickel, organic 
compounds [as Ni] 

431 — — 1 — 3 —       — — — 

*Nickel, inorganic 
compounds [as Ni] 
soluble compounds 

432 — — 0.1 — — TWA 0.2 
mg/m³ (ML in 
Table 2)    

      TWA  0,1 
mg/m³  

TWA  0,1 
mg/m³  

0,1 mg/m³ (I) 

*Nickel, inorganic 
compounds [as Ni] 
insoluble compounds 

433 — — 0.5 — — TWA 0.4 
mg/m³ (ML in 
Table 2)    

      TWA  0,5 
mg/m³  

— 0,2 mg/m³ (I) 

Nitric acid 436 7697-37-2 2 5 4 10 TWA 4 ppm  
 
STEL 8 ppm  

TWA 2 ppm (5 
mg/m³) ST 4 
ppm (10 mg/m³) 

TWA 2 ppm (5 
mg/m³) 

TLV:  
2 ppm as TWA;  
4 ppm as STEL. 
 
EU-OEL:  
2.6 mg/m³,  
1 ppm as STEL  

STEL  1 ppm 
(2,6 mg/m³)  

TWA  2 
ppm 
(5,2 mg/m³)  
 
STEL 4 
ppm 
(10 mg/m³)  

2 ppm, STEL 4 
ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ 

OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA 
ILO ICSC 

exposure limits 
HSE - WEL AUS ACGIH (2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Nitric oxide 437 10102-43-
9 

25 30 35 45 TWA  50 ppm  TWA 25 ppm (30 
mg/m³) 

TWA 25 ppm (30 
mg/m³) 

TLV:  
25 ppm as TWA;  
BEI issued. 
 
MAK:  
0.63 mg/m³,  
0.5 ppm; peak 
limitation category: 
I(2);  
 
EU-OEL: 
2.5 mg/m³,  
2 ppm as TWA  

TWA  2 ppm 
(2,5 mg/m³)  
 
TWA 25 ppm 
(30 mg/m³)  

TWA  25 
ppm 
(31 mg/m³)  

25 ppm, BEI (M) 

Nitrogen 437 10102-43-
9 

see Nitric oxide 
monoxide 

      TWA  50 ppm  TWA 25 ppm (30 
mg/m³) 

TWA 25 ppm (30 
mg/m³) 

TLV:  
25 ppm as TWA;  
BEI issued. 
 
MAK:  
0.63 mg/m³, 
 0.5 ppm; peak 
limitation category: 
I(2); 
 
EU-OEL:  
2.5 mg/m³,  
2 ppm as TWA  

TWA  2 ppm 
(2,5 mg/m³)  
 
TWA 25 ppm 
(30 mg/m³)  

TWA  25 
ppm 
(31 mg/m³)  

25 ppm, BEI (M) 

Nitrogen dioxide 441 10102-44-
0 

3 5 5 9 TWA  0,4 
ppm 

ST 1 ppm (1.8 
mg/m³) 

C 5 ppm (9 
mg/m³) 

TLV:  
0.2 ppm as TWA;  
 
MAK:  
0.95 mg/m³, 
0.5 ppm; peak 
limitation category: 
I(1); 
 
EU-OEL:  
0.96 mg/m³,  
0.5 ppm as TWA;  
1.91 mg/m³,  
1 ppm as STEL  

TWA  0,5 
ppm 
(0,96 mg/m³)  
 
STEL 1 ppm 
(1,91 mg/m³)  

TWA  3 
ppm 
(5,6 mg/m³)  
 
STEL 5 
ppm 
(9,4 mg/m³)  

0,2 ppm 

Nitrous oxide 447 10024-97-
2 

50 90 — — TWA  100 
ppm 

TWA 25 ppm (46 
mg/m³) (TWA 
over the time 
exposed) [*Note: 
REL for 
exposure to 
waste 
anaesthetic gas.] 

  TLV:  
50 ppm as TWA;  
 
MAK:  
180 mg/m³,  
100 ppm; peak 
limitation category: 
II(2);  

TWA  100 
ppm 
(183 mg/m³)  

TWA  25 
ppm 
(45 mg/m³)  

50 ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ 

OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA 
ILO ICSC 

exposure limits 
HSE - WEL AUS ACGIH (2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

n-Octane 449 111-65-9 300 1450 375 1800 — TWA 75 ppm 
(350 mg/m³) C 
385 ppm (1800 
mg/m³) [15-
minute] 

TWA 500 ppm 
(2350 mg/m³)  

TLV:  
300 ppm as TWA. 
 
MAK:  
2400 mg/m³,  
500 ppm; peak 
limitation category: 
II(2); 

— TWA  300 
ppm 
(1400 
mg/m³)  
 
STEL 375 
ppm 
(1750 
mg/m³)  

300 ppm 

Oil mist, mineral 450 — — 1 — 10 — TWA 5 mg/m³ ST 
10 mg/m³ 

TWA 5 mg/m³   — TWA  5 
mg/m³  

— 

Osmium tetroxide [as 
Os] 

452 20816-12-
0 

0.0002 0.002 0.0006 0.006 TWA  0,0004 
ppm 
 
STEL 0,0012 
ppm 

TWA 0.002 
mg/m³ (0.0002 
ppm) ST 0.006 
mg/m³ (0.0006 
ppm) 

TWA 0.002 
mg/m³ 

TLV:  
0.0002 ppm as 
TWA; 0.0006 ppm 
as STEL  

TWA  0,0002 
ppm 
(0,002 
mg/m³)  
 
STEL 0,0006 
ppm 
(0,006 
mg/m³)  

TWA  
0,0002 ppm 
(0,0016 
mg/m³)  
 
STEL 
0,0006 ppm 
(0,0047 
mg/m³)  

0,0002 ppm, 
STEL 0,0006 
ppm 

Ozone 454 10028-15-
6 

— — 0.2 0.4 TWA 0,1 ppm 
(heavy work) 
 
TWA 0,16 
ppm 
(moderate 
work) 
 
TWA 0,2 ppm 
(light work) 
 
TWA 0,4 ppm 
(heavy, 
moderate or 
light 
workloads 
<2hrs) 

C 0.1 ppm (0.2 
mg/m³) 

TWA 0.1 ppm 
(0.2 mg/m³) 

TLV: (light work):  
0.1 ppm as TWA;  
(moderate work):  
0.08 ppm as TWA;  
(heavy work):  
0.05 ppm as TWA. 
TLV: (less than 2 
hours of work):  
0.2 ppm as TWA. 

STEL 0,2 
ppm 
(0,4 mg/m³)  

TWA 0,1 
ppm (Peak 
limitation) 
(0,2 mg/m³)  
(Peak 
limitation) 

Heavy work - 
0,05 ppm 
Moderate work - 
0,08 ppm 
Light work - 
0,10 ppm 
Heavy, 
moderate, or 
light workloads 
(≤ 2 hours) - 
0,20 ppm 

Paraffin wax, fume 455 8002-74-2 — 2 — 6 TWA  4 
mg/m³  

2   2 TWA  2 
mg/m³ 
 
STEL 6 
mg/m³ 

TWA  2 
mg/m³  

2 mg/m³ 

Particles not otherwise 
classified [PNOC] 
inhalable particulate 

458 — — 10 — — TWA  10 
mg/m³ (total 
particulate) 

  15 Total   — — — 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ 

OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA 
ILO ICSC 

exposure limits 
HSE - WEL AUS ACGIH (2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Particles not otherwise 
classified [PNOC] 
respirable particulate 

459 — — 3 — — TWA  5 
mg/m³ 
(respirable 
particulate) 

  5   — — — 

Pentane, all isomers 463 — 600 1800 750 2250 TWA  2000 
ppm 

TWA 120 ppm 
TWA 350 mg.m³ 
C 610 ppm 

TWA 1000 ppm 
TWA 2950 
mg.m³ 

TLV  
1000 ppm 
 
MAK  
3000 mg.m³ 
 
EU_OEL  
3000 mg.m³ 1000 
ppm 

TWA  600 
ppm 
(1800 mg/m³)  

TWA  600 
ppm 
(1770 
mg/m³)  
 
STEL 750 
ppm 
(2210 
mg/m³) 

1000 ppm 

*Phenylethylene 469 100-42-5 see *Styrene, 
monomer 

      TWA  40 ppm 
 
STEL 80 ppm  

TWA 50 ppm 
(215 mg/m³) ST 
100 ppm (425 
mg/m³) 

TWA 100 ppm C 
200 ppm 600 
ppm (5-minute 
maximum peak 
in any 3 hours) 

TLV:  
20 ppm as TWA;  
40 ppm as STEL;  
BEI issued. 
 
MAK:  
86 mg/m³,  
20 ppm; peak 
limitation category: 
II(2);  

TWA  100 
ppm 
(430 mg/m³)  
 
STEL 250 
ppm 
(1080 mg/m³)  

TWA  50 
ppm 
(213 
mg/m³)  
 
STEL 100 
ppm 
(426 
mg/m³)  

10 ppm, STEL 
20 ppm, OTO 

*Styrene, monomer 469 100-42-5 50 210 100 420 TWA  40 ppm 
 
STEL 80 ppm  

      TWA  100 
ppm 
(430 mg/m³)  
 
STEL 250 
ppm 
(1080 mg/m³)  

TWA  50 
ppm 
(213 
mg/m³)  
 
STEL 100 
ppm 
(426 
mg/m³)  

10 ppm, STEL 
20 ppm, OTO 

*Vinyl benzene 469 100-42-5 see *Styrene, 
monomer 

      TWA  40 ppm 
 
STEL 80 ppm  

      TWA  100 
ppm 
(430 mg/m³)  
 
STEL 250 
ppm 
(1080 mg/m³)  

TWA  50 
ppm 
(213 
mg/m³)  
 
STEL 100 
ppm 
(426 
mg/m³)  

10 ppm, STEL 
20 ppm, OTO 

Platinum metal 486 7440-06-4 — 5 — — TWA 2 
mg/m³  

TWA 1 mg/m³   TLV:  
1 mg/m³, as TWA. 
 
EU-OEL:  
1 mg/m³ as TWA  

TWA  5 
mg/m³  

TWA  
1mg/m³  

1 mg/m³ 

Platinum mine dust 
respirable particulate 

487 — — 3 — — —       — — — 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ 

OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA 
ILO ICSC 

exposure limits 
HSE - WEL AUS ACGIH (2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Polyvinyl chloride [PVC] 
inhalable particulate 

489 9002-86-2 — 10 — — —       TWA  10 
mg/m³  

— 1 mg/m³ [R] 

Polyvinyl chloride [PVC] 
respirable particulate 

490 9002-86-3 — 5 — — TWA 2 
mg/m³  

      TWA  4 
mg/m³  

— — 

Portland cement 
inhalable particulate 

491 65997-15-
1 

— 10 — — — TWA 10 mg/m³ 
(total)  

TWA 50 mppcf TLV: (respirable 
fraction): 1 mg/m³, 
as TWA;  

TWA  10 
mg/m³  

TWA  10 
mg/m³  

1 mg/m³ [E, R] 

Portland cement 
respirable particulate 

492 65997-15-
2 

— 5 — — TWA  2 
mg/m³  

TWA 5 mg/m³ 
(resp) 

    TWA  4 
mg/m³  

— — 

Potassium hydroxide 493 1310-58-3 — — — 2 STEL  4 
mg/m³  

C 2 mg/m³   TLV:  
2 mg/m³ as STEL  

STEL  2 
mg/m³  

TWA  2 
mg/m³ 
(Peak 
limitation)  

C 2 mg/m³ 

Propane 495 74-98-6 1000 1800 — — — TWA 1000 ppm 
(1800 mg/m³) 

TWA 1000 ppm 
(1800 mg/m³) 

MAK:  
1800 mg/m³,  
1000 ppm; peak 
limitation category: 
II(4);  

— — — 

Rhodium (as Rh] metal 
fume and dust 

510 7440-16-6 
(metal) 

— 0.1 — 0.3 TWA 2 
mg/m³ 

TWA 0.1 mg/m³ TWA 0.1 mg/m³ TLV:  
1 mg/m³, as TWA;  

TWA 0,1 
mg/m³ 
 
STEL 0,3 
mg/m³ 

TWA 1 
mg/m³ 

1 mg/m³ 

Rhodium (as Rh] soluble 
salts 

511 7440-16-6 
(metal) 

— 0.001 — 0.003 TWA 0,02 
mg/m³ 
(soluble 
compounds 
as Rh) 

TWA 0.001 
mg/m³ 

TWA 0.001 
mg/m³ 

  TWA 0,001 
mg/m³ 
 
STEL 0,003 
mg/m³ 

TWA 0,01 
mg/m³ 

0,01 mg/m³ 

*Rubber fume 515 — — 0.6 — — TWA 0,6 
mg/m³  

      TWA 0,6 
mg/m³  

— — 

*Rubber process dust 516   — 6 — — —       TWA 6 
mg/m³  

— — 

Silica, amorphous 
inhalable particulate 

519 7631-86-9 — 6 — — — TWA 6 mg/m³ TWA 20 mppcf 
(80 
mg/m³/%SiO2) 

  TWA 6 
mg/m³ 

TWA 2 
mg/m³ 

— 

Silica, amorphous 
respirable particulate 

520 7631-86-
10 

— 3 — — —       TWA 2,4 
mg/m³ 

— — 

* Silica, crystalline 
[respirable particulate] 
Cristobalite 

521 14464-46-
1 

— 0.1 — — TWA 0,1 
mg/m³  

      TWA 0,1 
mg/m³  

TWA 0,05 
mg/m³  

0,025 mg/m³ [R] 

Cristobalite 521 14464-46-
1 

see Silica, crystalline       TWA 0,1 
mg/m³  

      TWA 0,1 
mg/m³  

TWA 0,05 
mg/m³  

0,025 mg/m³ [R] 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ 

OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA 
ILO ICSC 

exposure limits 
HSE - WEL AUS ACGIH (2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

* Silica, crystalline 
[respirable particulate] 
Quartz 

522 14808-60-
7 

— 0.1 — — TWA 0,1 
mg/m³  

Ca TWA 0.05 
mg/m³  

  TLV: (respirable 
fraction):  
0.025 mg/m³, as 
TWA;  
 
EU-OEL: 
(respirable 
fraction):  
0.1 mg/m³ as TWA. 

TWA 0,1 
mg/m³  

TWA 0,05 
mg/m³  

0,025 mg/m³ [R] 

Quartz, crystalline 522 14808-60-
7 

see Silica—Crystalline       TWA 0,1 
mg/m³  

      TWA 0,1 
mg/m³  

TWA 0,05 
mg/m³  

0,025 mg/m³ [R] 

* Silica, crystalline 
[respirable particulate] 
Tridymite 

523 15468-32-
3 

— 0.1 — — TWA 0,1 
mg/m³  

      TWA 0,1 
mg/m³  

TWA 0,05 
mg/m³  

— 

Tridymite 523 14808-60- 
7 

see Silica—Crystalline       TWA 0,1 
mg/m³  

Ca TWA 0.05 
mg/m³ 

  TLV: (respirable 
fraction):  
0.025 mg/m³, as 
TWA;  
 
EU-OEL: 
(respirable 
fraction):  
 
0.1 mg/m³ as TWA. 

TWA 0,1 
mg/m³  

TWA 0,05 
mg/m³  

0,025 mg/m³ [R] 

* Silica, crystalline 
[respirable particulate] 
Tripoli 

524 1317-95-9 — 0.1 — — TWA 0,1 
mg/m³  

      TWA 0,1 
mg/m³  

TWA 0,05 
mg/m³  

0,025 mg/m³ [R] 

Tripoli 524 14808-60-
7 

see Silica—Crystalline       TWA 0,1 
mg/m³  

Ca TWA 0.05 
mg/m³  

  TLV: (respirable 
fraction):  
0.025 mg/m³, as 
TWA;  
 
EU-OEL: 
(respirable 
fraction): 
0.1 mg/m³ as TWA. 

TWA 0,1 
mg/m³  

TWA 0,05 
mg/m³  

0,025 mg/m³ [R] 

Silica, fused [respirable 
particulate] 

525 60676-86-
0 

— 0.1 — — —       TWA 0,08 
mg/m³ 

TWA 0,05 
mg/m³  

— 

Silicon inhalable 
particulate 

526 7440-21-3 — 10 — — — TWA 10 mg/m³ 
(total) 

TWA 15 mg/m³ 
(total) 

  TWA 10 
mg/m³ 

TWA 10 
mg/m³ 

— 

Silicon respirable 
particulate 

527 7440-21-4 — 5 — — — TWA 5 mg/m³ 
(resp) 

TWA 5 mg/m³ 
(resp) 

  TWA 4 
mg/m³ 

— — 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ 

OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA 
ILO ICSC 

exposure limits 
HSE - WEL AUS ACGIH (2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Silicon carbide inhalable 
particulate 

528 409-21-2 — 10 — — TWA 10 
mg/m³ (total 
particulate - 
nonfibrous) 

TWA 10 mg/m³ 
(total) 

TWA 15 mg/m³ 
(total) 

TLV: (inhalable 
fraction):  
10 mg/m³, as TWA. 

TWA 10 
mg/m³ 

TWA 10 
mg/m³ 

Nonfibrous - 10 
mg/m³ (I,E), 3 
mg/m³ (R,E) 
 
Fibrous 
(including 
whiskers) - 
0,1f/cc (F) 

Silicon carbide 
respirable particulate 

529 409-21-3 — 5 — — TWA 5 
mg/m³ 
(nonfibrous) 

TWA 5 mg/m³ 
(resp) 

TWA 5 mg/m³ 
(resp) 

TLV: (respirable 
fraction):  
3 mg/m³, as TWA  

TWA 4 
mg/m³ 

—   

Silver 530 7440-22-4 
(metal) 

— 0.1 — — TWA 0,2 
mg/m³ 

TWA 0.01 mg/m³ TWA 0.01 
mg/m³ 

TLV:  
0.1 mg/m³, as 
TWA. 
 
MAK: (inhalable 
fraction):  
0.1 mg/m³; peak 
limitation category: 
II(8);  
 
EU-OEL:  
0.1 mg/m³ as TWA  

TWA 0,1 
mg/m³ 

TWA 0,1 
mg/m³ 

 0,1 mg/m³ 

Silver compounds [as 
Ag] 

531 — — 0.01 — — TWA 0,02 
mg/m³ 

      TWA 0,01 
mg/m³ 

TWA 0,01 
mg/m³ 

0,01 mg/m³ 

Sodium hydroxide 535 1310-73-2 — — — C2 STEL 4 
mg/m³ 

C 2 mg/m³ TWA 2 mg/m³  TLV:  
2 mg/m³ (ceiling 
value)  

STEL 2 
mg/m³ 

TWA 2 
mg/m³ 
(Peak 
limitation) 

C 2 mg/m³ 

Sulphur dioxide 543 7446-09-5 2 5 5 13 TWA  0,5 
ppm 

TWA 2 ppm (5 
mg/m³) ST 5 
ppm (13 mg/m³) 

TWA 5 ppm (13 
mg/m³) 

TLV:  
0.25 ppm as STEL;  
 
MAK:  
2.7 mg/m³,  
1 ppm; peak 
limitation category: 
I(1);  
 
EU-OEL:  
1.3 mg/m³,  
0.5 ppm as TWA;  
2.7 mg/m³,  
1 ppm as STEL 

TWA  0,5 
ppm 
(1,3 mg/m³)  
 
STEL  1 ppm 
(2,7 mg/m³) 

TWA  2 
ppm 
(5,2 mg/m³)  
 
STEL  5 
ppm 
(13 mg/m³) 

STEL 0,25 ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ 

OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA 
ILO ICSC 

exposure limits 
HSE - WEL AUS ACGIH (2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Sulphur hexafluoride 544 2551-62-4 1000 6000 1250 7500 TWA  2000 
ppm 

TWA 1000 ppm 
(6000 mg/m³) 

TWA 1000 ppm 
(6000 mg/m³) 

TLV:  
1000 ppm as TWA. 
 
MAK:  
6100 mg/m³,  
1000 ppm; peak 
limitation category: 
II(8);  

TWA  1000 
ppm 
(6070 mg/m³)  
 
STEL  1250 
ppm 
(7590 mg/m³) 

TWA  1000 
ppm 
(5970 
mg/m³)  

1000 ppm 

Sulphuric acid 545 7664-93-9 — 1 — 3 TWA 0,4 
mg/m³ 

TWA 1 mg/m³ TWA 1 mg/m³ TLV:  
0.2 mg/m³, as 
TWA;  
 
MAK: (inhalable 
fraction):  
0.1 mg/m³; peak 
limitation category: 
I(1);  
 
EU-OEL:  
0.05 mg/m³ as 
TWA  

TWA 0,05 
mg/m³ 

TWA  1 
ppm 
(3 mg/m³)  

0,2 mg/m³ (T) 
(M) 

Talc respirable 
particulate 

552 14807-96-
7 
14807-96-
6? 

— 1 — — TWA 4 
mg/m³  

TWA 2 mg/m³ 
(resp) 

WA 20 mppcf TLV: (respirable 
fraction):  
2 mg/m³, as TWA;  

TWA 1 
mg/m³  

TWA 2,5 
mg/m³  

2 mg/m³ (E, R) 

Tantalum metal and 
oxide dusts [as Ta] 

553 7440-25-7 
1314-61-0 

— 5 — 10 — TWA 5 mg/m³ ST 
10 mg/m³ 

TWA 5 mg/m³ 
 

TWA  5 
mg/m³ 
 
STEL  10 
mg/m³ 

TWA  5 
mg/m³ 

— 

Tellurium and 
compounds, except 
hydrogen telluride [as 
Te] 

554 13494-80-
9 

— 0.1 — — TWA 0,2 
mg/m³  

TWA 0.1 mg/m³ 
[*Note: The REL 
also applies to 
other tellurium 
compounds (as 
Te) except 
Tellurium 
hexafluoride and 
Bismuth 
telluride.] 

TWA 0.1 mg/m³ 
[*Note: The PEL 
also applies to 
other tellurium 
compounds (as 
Te) except 
Tellurium 
hexafluoride and 
Bismuth 
telluride.] 

TLV: 
0.1 mg/m³, as TWA 

26140-60-3 TWA 0,1 
mg/m³  

0,1 mg/m³ 

Tin compounds, 
inorganic ex- cept SnH4 
[as Sn] 

567 7440-31-5 
(Added) 

— 2 — 4 TWA 4 
mg/m³  

TWA 2 mg/m³ 
[*Note: The REL 
also applies to 
other inorganic 
tin compounds 
(as Sn) except 
tin oxides.] 

TWA 2 mg/m³ 
[*Note: The PEL 
also applies to 
other inorganic 
tin compounds 
(as Sn) except 
tin oxides.] 

TLV: (as Sn):  
2 mg/m³, as TWA. 
 
EU-OEL:  
2 mg/m³ as TWA  

TWA  2 
mg/m³ 
 
STEL  4 
mg/m³ 

TWA  2 
mg/m³ 

2 mg/m³ (I) 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ 

OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA 
ILO ICSC 

exposure limits 
HSE - WEL AUS ACGIH (2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Titanium dioxide 
inhalable particulate 

569 13463-67-
7 

— 10 — — STEL 20 ppm  Ca TWA 15 mg/m³ TLV:  
10 mg/m³, as TWA;  
 
MAK:  
0.3 mg/m³; peak 
limitation category: 
II(8);  

TWA 10 
mg/m³ 

TWA 10 
mg/m³ 

10 mg/m³ 

Titanium dioxide 
respirable particulate 

570 13463-67-
8 

— 5 — — —       TWA 4 
mg/m³ 

— — 

Tungsten and 
compounds [as W] 
soluble 

588 7440-33-7 
(metal) 

— 1 — 3 TWA  2 
mg/m³  
 
STEL  6 
mg/m³ 

TWA 5 mg/m³ ST 
10 mg/m³ [*Note: 
The REL also 
applies to other 
insoluble 
tungsten 
compounds (as 
W).] 

    TWA  1 
mg/m³  
 
STEL  3 
mg/m³ 

TWA  1 
mg/m³  
 
STEL  3 
mg/m³ 

3 mg/m³ (R) 

Tungsten and 
compounds [as W] 
insoluble 

589 7440-33-7 
(metal) 

— 5 — 10 TWA  10 
mg/m³  
 
STEL  20 
mg/m³ 

TWA 5 mg/m³ ST 
10 mg/m³ [*Note: 
The REL also 
applies to other 
insoluble 
tungsten 
compounds (as 
W).] 

  TLV: (respirable 
fraction): 3 mg/m³, 
as TWA  

TWA  5 
mg/m³  
 
STEL  10 
mg/m³ 

TWA  5 
mg/m³  
 
STEL  10 
mg/m³ 

3 mg/m³ (R) 

Turpentine 590 8006-64-2 100 560 150 840 TWA  40 ppm TWA 100 ppm 
(560 mg/m³) 

TWA 100 ppm 
(560 mg/m³) 

TLV:  
20 ppm as TWA;  
 
MAK:  
28 mg/m³,  
5 ppm; peak 
limitation category: 
II(2);  

TWA  100 
ppm 
(566 mg/m³)  
 
STEL  150 
ppm 
(850 mg/m³) 

TWA  100 
ppm 
(557 
mg/m³)  

20 ppm,  

Uranium (natural). 
Soluble and insoluble 
compounds [as U] 

591 7440-61-1 
(metal) 

— 0.2 — 0.6 TWA  0,4 
mg/m³  
 
STEL 1,2 
mg/m³ 

Ca TWA 0.2 
mg/m³ ST 0.6 
mg/m³ 

TWA 0.25 
mg/m³ 

TLV: (as U):  
0.2 mg/m³, as 
TWA;  
0.6 mg/m³ as 
STEL;  
BEI issued  

— TWA  0,2 
mg/m³  
 
STEL 0,6 
mg/m³ 

0,2 mg/m³, 
STEL 0,6 
mg/m³, BEI 

Vanadium pentoxide 
inhalable particulate 

592 1314-62-1 — 0.5 — — TWA  0,1 
ppm  

      TWA  0,05 
mg/m³  

TWA  0,05 
mg/m³ 
(respirable 
dust and 
fume) 

0,05 mg/m³ 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ 

OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA 
ILO ICSC 

exposure limits 
HSE - WEL AUS ACGIH (2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Vanadium pentoxide 
fume and respirable 
paniculate 

593 1314-62-2 — 0.05 — — — C 0.05 mg V/m³ 
[15-minute] 
[*Note: The REL 
applies to all 
vanadium 
compounds 
except 
Vanadium metal 
and Vanadium 
carbide (see 
Ferrovanadium 
dust).] 

C 0.5 mg 
V2O5/m³ (resp) 

  — TWA  0,05 
mg/m³  

— 

Vinyl acetate 594 108-05-4 10 30 20 60 TWA  20 ppm 
 
STEL  30 
ppm 

C 4 ppm (15 
mg/m³) [15-
minute] 

  TLV:  
10 ppm as TWA;  
15 ppm as STEL;  
 
EU-OEL:  
17.6 mg/m³,  
5 ppm as TWA;  
35.2 mg/m³,  
10 ppm as STEL  

TWA  5 ppm 
(17,6 mg/m³)  
 
STEL  10 
ppm 
(35,2 mg/m³) 

TWA  10 
ppm 
(35 mg/m³)  
 
STEL  20 
ppm 
(70 mg/m³) 

10 ppm, STEL 
15 ppm 

Welding fumes 598 — — 5 — — —       — TWA  5 
mg/m³  

— 

White spirit [Stoddard 
Solvent] 

599 8052-41-3 100 575 125 720 — TWA 350 mg/m³ 
C 1800 mg/m³ 
[15-minute] 

TWA 500 ppm 
(2900 mg/m³) 

TLV:  
100 ppm as TWA  

— TWA 790 
mg/m³  

100 ppm 

Wood dust: Soft wood 601 — — 5 — 10 TWA 5 
mg/m³ (all 
species, 
excluding 
oak, beech, 
birch, 
mahogany, 
teak and 
walnut)  

Ca TWA 1 mg/m³ TWA 15 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

  TWA  5 
mg/m³  

TWA  5 
mg/m³  
 
STEL 10 
mg/m³  

Western red 
cedar - 0,5 
mg/m³ (I), , 
RSEN 
 
All other 
species - 1 
mg/m³ (I) 

Yttrium 604 7440-65-5 — 1 — 3 TWA  2 
mg/m³ 

TWA 1 mg/m³ 
[*Note: The REL 
also applies to 
other yttrium 
compounds (as 
Y).] 

TWA 1 mg/m³ 
[*Note: The PEL 
also applies to 
other yttrium 
compounds (as 
Y).] 

  TWA  1 
mg/m³ 
 
STEL  3 
mg/m³ 

TWA  1 
mg/m³ 

1 mg/m³ 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ 

OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA 
ILO ICSC 

exposure limits 
HSE - WEL AUS ACGIH (2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Zinc chloride, fume 605 7646-85-7 — 1 — 2 TWA  2 
mg/m³ 
 
STEL  4 
mg/m³ 

TWA 1 mg/m³ ST 
2 mg/m³ 

TWA 1 mg/m³ TLV: (fume):  
1 mg/m³, as TWA; 
(fume):  
2 mg/m³ as STEL. 
 
MAK: (respirable 
fraction):  
0.1 mg/m³; peak 
limitation category: 
I(4);  
MAK: (inhalable 
fraction): 2 mg/m³; 
peak limitation 
category: I(2); 

TWA  1 
mg/m³ 
 
STEL  2 
mg/m³ 

TWA  1 
mg/m³ 
 
STEL  2 
mg/m³ 

1 mg/m³, STEL 
2 mg/m³ 

Zinc oxide, fume 606 1314-13-2 — 5 — 10 TWA  4 
mg/m³ 
 
STEL  20 
mg/m³ 

Dust: TWA 5 
mg/m³ C 15 
mg/m³ 
Fume: TWA 5 
mg/m³ ST 10 
mg/m³ 

TWA 5 mg/m³ 
(fume) TWA 15 
mg/m³ (total 
dust) TWA 5 
mg/m³ (resp 
dust) 

TLV:  
2 mg/m³, as TWA;  
10 mg/m³ as STEL. 
 
MAK: (as Zn, 
respirable fraction):  
0.1 mg/m³; peak 
limitation category: 
I(4); (as Zn, 
inhalable fraction):  
2 mg/m³; peak 
limitation category: 
I(2); 

— TWA  5 
mg/m³ 
 
STEL  10 
mg/m³ 

2 mg/m³ [R], 
STEL 10 mg/m³ 
[R] 

Zirconium compounds 
[as Zr] 

609 7440-67-7 — 5 — 10 TWA  10 
mg/m³ 
 
STEL  20 
mg/m³ 

TWA 5 mg/m³ ST 
10 mg/m³ [*Note: 
The REL applies 
to all zirconium 
compounds (as 
Zr) except 
Zirconium 
tetrachloride.] 

TWA 5 mg/m³ TLV:  
5 mg/m³, as TWA;  
10 mg/m³ as STEL;  

TWA  5 
mg/m³ 
 
STEL  10 
mg/m³ 

TWA  5 
mg/m³ 
 
STEL  10 
mg/m³ 

5 mg/m³, STEL 
10 mg/m³ 

Oxygen — 7782-44-7 Not less than 19%       —       — — — 

Aluminium welding 
fumes 

20A 7429-90-5 — 5- — — — TWA 10 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

TWA 15 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

TLV:  
1 mg/m³, as TWA;  
 
MAK: (inhalable 
fraction):  
4 mg/m³; 
(respirable 
fraction):  
1.5 mg/m³;  

TWA  10 
mg/m³ 
(inhalable 
dust) 
 
TWA  4 
mg/m³ 
(respirable 
dust) 

TWA  5 
mg/m³  

1 mg/m³ [R] 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ 

OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA 
ILO ICSC 

exposure limits 
HSE - WEL AUS ACGIH (2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Cyanides, except 
hydrogen cyanide, 
cyanogen and cyanogen 
chloride 

335-337 57-12-5 see Hydrogen cyanide 
and cyanide salts 

      —       TWA  5 
mg/m³  

TWA  5 
mg/m³  

— 

Nickel, subsulfide 433A 12035-72-
2 

— 0.1 — — TWA  0,2 
mg/m³  

      — — 0,1 mg/m³ (I) 

Talc inhalable 
particulate 

55 1 14807-96-
6 

— 10 — — TWA  4 
mg/m³ 

      TWA  1 
mg/m³ 

TWA  2,5 
mg/m³ 

2 mg/m³ (E, R) 

Limestone 96-97 1317-65-3 see Calcium 
carbonate 

      —       TWA  10  
mg/m³ 
(inhalable 
dust) 
 
TWA 4 
mg/m³ 
(respirable) 

TWA  10  
mg/m³  

— 

Marble 96-97 1317-65-3 see Calcium 
carbonate 

      —       TWA  10  
mg/m³ 
(inhalable 
dust) 
 
TWA 4 
mg/m³ 
(respirable) 

TWA  10  
mg/m³  

— 

Silica fume [respirable 
particulate] 

  69012-64-
2 

— 2 — — —       — TWA  2  
mg/m³  

— 
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Table 92: Proposed list of hazardous chemical substances with a skin notation to prioritise for review 

Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS Act 
Schedule 

22.9(A) OEL 

OEL-STEL/ 
OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA 
ILO ICSC 

exposure limits 
HSE AUS ACGIH 

(2019) 

ppm mg/m³ ppm mg/m³ OEL WEL WES 

Methyl bromide 72 74-83-9 5 20 15 60 TWA 2 ppm    C 20 ppm (80 
mg/m³)  

TLV:  
1 ppm as TWA; 

TWA 5 ppm 
(20 mg/m³)        
 
STEL 15 ppm 
(59 mg/m³)  

TWA 5 ppm 
(19 mg/m³)        

1 ppm 

Methyl ethyl ketone 
[MEK] 

78 78-93-3 200 600 300 900 TWA 400 
ppm  
 
STEL 600 
ppm  

TWA 200 ppm 
(590 mg/m³) ST 
300 ppm (885 
mg/m³) 

TWA 200 
ppm (590 
mg/m³) 

TLV:  
200 ppm as TWA;  
300 ppm as STEL; 
BEI issued. 
 
MAK:  
600 mg/m³,  
200 ppm; peak 
limitation category: 
I(1);  
 
EU-OEL:  
600 mg/m³,  
200 ppm as TWA; 
900 mg/m³,  
300 ppm as STEL 

TWA 200 ppm 
(600 mg/m³)        
 
STEL 300 ppm  
(899 mg/m³) 

TWA 150 ppm 
(445 mg/m³)        
 
STEL 300 ppm  
(890 mg/m³)  

200 ppm, 
STEL 300 
ppm, BEI 

*Carbon disulphide 112 75-15-0 10 30 — — TWA 2 ppm  TWA 1 ppm (3 
mg/m³) ST 10 
ppm (30 mg/m³)  

TWA 20 ppm 
C 30 ppm 100 
ppm (30-
minute 
maximum 
peak) 

TLV:  
1 ppm as TWA;  
BEI issued. 
 
MAK:  
16 mg/m³,  
5 ppm; peak 
limitation category: 
II(2);  
 
EU-OEL:  
15 mg/m³,  
5 ppm as TWA;  

TWA 5 ppm 
(15 mg/m³)  

TWA 10 ppm 
(31 mg/m³)        

1 ppm, BEI 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS Act 
Schedule 

22.9(A) OEL 

OEL-STEL/ 
OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA 
ILO ICSC 

exposure limits 

HSE AUS ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ OEL WEL WES 

Carbon tetrachloride 115 56-23-5 2 12.6 — — TWA 10 ppm  
 
STEL 20 ppm  

Ca ST 2 ppm 
(12.6 mg/m³) 
[60-minute] 

TWA 10 ppm 
C 25 ppm 200 
ppm (5-
minute 
maximum 
peak in any 4 
hours 

TLV:  
5 ppm as TWA;  
10 ppm as STEL;  
 
MAK:  
3.2 mg/m³,  
0.5 ppm; peak 
limitation category: 
II(2);  
 
EU-OEL:  
6.4 mg/m³,  
1 ppm as TWA;  
32 mg/m³,  
5 ppm as STEL; 

TWA 1 ppm 
(6,4 mg/m³) 
 
STEL 5 ppm  
(32 mg/m³)  

TWA 0,1 ppm 
(0,63 mg/m³)        
 
  

5 ppm, 
STEL 10 
ppm 

Chloroform 139 67-66-3 2 9.8 — — TWA 20 ppm  Ca ST 2 ppm 
(9.78 mg/m³) 
[60-minute] 

C 50 ppm 
(240 mg/m³) 

TLV:  
10 ppm as TWA;  
 
MAK:  
2.5 mg/m³,  
0.5 ppm; peak 
limitation category: 
II(2); 
 
EU-OEL:  
10 mg/m³,  
2 ppm as TWA;  

TWA 2 ppm  
(9,9 mg/m³)  

TWA 2 ppm 
(10 mg/m³)   

10 ppm 

*4,4’- 
Methylenebis(2- 
chloroaniline) 
[MBOCA] 

203 101-14-4 — 0.005 — — TWA 0,02 
ppm  

Ca TWA 0.003 
mg/m³  

  TLV:  
0.01 ppm as TWA; 
BEI issued. 

TWA 0,005 
mg/m³  

TWA 0,02 ppm 
(0,22 mg/m³) 

0,01 ppm 
(IFV), BEI 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS Act 
Schedule 

22.9(A) OEL 

OEL-STEL/ 
OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA 
ILO ICSC 

exposure limits 

HSE AUS ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ OEL WEL WES 

Methyl isobutyl 
ketone [MIBK] 

327 108-10-1 20 82 50 205 TWA  40 ppm  
 
STEL 150 
ppm  

TWA 50 ppm 
(205 mg/m³) ST 
75 ppm (300 
mg/m³) 

TWA 100 
ppm (410 
mg/m³) 

TLV:  
20 ppm as TWA;  
75 ppm as STEL; 
BEI issued. 
 
MAK:  
83 mg/m³,  
20 ppm; peak 
limitation category: 
I(2); 
 
EU-OEL:  
83 mg/m³,  
20 ppm as TWA;  
208 mg/m³,  
50 ppm as STEL  

TWA  50 ppm  
(208 mg/m³) 
 
STEL 100 ppm 
(416 mg/m³)  

TWA 50 ppm 
(205 mg/m³) 
 
STEL 75 ppm  
(307 mg/m³)  

20 ppm, 
STEL 75 
ppm, BEI 

Hydrogen—cyanide 
and cyanide salts [as 
CN] *Hydrogen 
cyanide 

334 74-90-8 — — C 10 C 10 STEL 9,4 
ppm  

ST 4.7 ppm (5 
mg/m³)  

TWA 10 ppm 
(11 mg/m³)  

TLV: (ceiling value):  
4.7 ppm as STEL;  
 
EU-OEL:  
1 mg/m³,  
0.9 ppm as TWA; 
5 mg/m³,  
4.5 ppm as STEL;  

TWA  0,9 ppm  
(1 mg/m³) 
 
STEL 4,5 ppm 
(5 mg/m³)  

TWA 10 ppm 
(Peak 
limitation) 
(11 mg/m³) 
(Peak 
limitation) 

C 4,7 ppm  

Hydrogen—cyanide 
and cyanide salts [as 
CN] Calcium cyanide  

335 592-01-8 
(156-62-
7) 

— — — C5 STEL  10 
ppm  

TWA 0.5 mg/m³   TLV:  
0.5 mg/m³, as TWA;  
 
MAK: (inhalable 
fraction):  
1 mg/m³; peak 
limitation category: 
II(2);  

TWA  0,5 
mg/m³ 
 
STEL 1 mg/m³  

TWA 0,5 
mg/m³ 

C 5 mg/m³ 

Hydrogen—cyanide 
and cyanide salts [as 
CN] Potassium 
cyanide 

336 151-50-8 — — — C5 STEL  10 
ppm  

C 5 mg/m³ (4.7 
ppm) [10-
minute] [*Note: 
The REL also 
applies to other 
cyanides (as 
CN) except 
Hydrogen 
cyanide.] 

TWA 5 
mg/m³ [*Note: 
The PEL also 
applies to 
other 
cyanides (as 
CN) except 
Hydrogen 
cyanide.] 

TLV: (ceiling value):  
5 mg/m³ as STEL;  
 
EU-OEL:  
1 mg/m³ as TWA; 
5 mg/m³ as STEL;  

TWA  1 mg/m³ 
 
STEL 5 mg/m³  

TWA 5 mg/m³ C 5 mg/m³ 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS Act 
Schedule 

22.9(A) OEL 

OEL-STEL/ 
OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA 
ILO ICSC 

exposure limits 

HSE AUS ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ OEL WEL WES 

Hydrogen—cyanide 
and cyanide salts [as 
CN] Sodium cyanide 

337 143-33-9 — — — C5 STEL  10 
ppm  

C 5 mg/m³ (4.7 
ppm) [10-
minute] [*Note: 
The REL also 
applies to other 
cyanides (as 
CN) except 
Hydrogen 
cyanide.] 

TWA 5 
mg/m³ [*Note: 
The PEL also 
applies to 
other 
cyanides (as 
CN) except 
Hydrogen 
cyanide.] 

TLV: (ceiling value):  
5 mg/m³ as STEL;  
 
EU-OEL:  
1 mg/m³ as TWA;  
5 mg/m³ as STEL;  

TWA  1 mg/m³ 
 
STEL 5 mg/m³ 

TWA 5 mg/m³ C 5 mg/m³ 

*Lead tetra- ethyl [as 
Pb] 

367 78-00-2 — 0.10 — — 0,10 mg  lead 
per cubic 
metre of air 

TWA 0.075 
mg/m³  

TWA 0.075 
mg/m³  

TLV:  
0.1 mg/m³, as TWA;  
 
MAK:  
0.05 mg/m³; peak 
limitation category: 
II(2);  

— TWA 0,1 
mg/m³ 

0,1 mg/m³ 

Lead tetra- methyl 
[as Pb] 

368 75-74-1 — 0.15 — — 0,15 mg lead 
per cubic 
metre of air 

TWA 0.075 
mg/m³  

TWA 0.075 
mg/m³  

TLV:  
0.15 mg/m³, as 
TWA;  
 
MAK: (as Pb):  
0.05 mg/m³, ppm; 
peak limitation 
category: II(2);  

— TWA 0,15 
mg/m³ 

0,15 mg/m³ 

Mercury alkyls [as 
Hg] 

385 — — 0.01 — 0.03 — TWA 0.01 
mg/m³ ST 0.03 
mg/m³  

TWA 0.01 
mg/m³ C 0.04 
mg/m³ 

TLV: (as Hg): 
0.01 mg/m³, as 
TWA;  
0.03 mg/m³ as 
STEL;  

— TWA 0,01 
mg/m³ 
 
STEL 0,03 
mg/m³ 

0,01 
mg/m³, 
STEL 0,03 
mg/m³ 

Methanol 392 67-56-1 200 260 250 310 TWA  400 
ppm 
 
STEL 500 
ppm  
  

TWA 200 ppm 
(260 mg/m³) ST 
250 ppm (325 
mg/m³)  

TWA 200 
ppm (260 
mg/m³) 

TLV:  
200 ppm as TWA; 
250 ppm as STEL; 
BEI issued. 
 
EU-OEL:  
260 mg/m³,  
200 ppm as TWA;  
 
MAK:  
130 mg/m³,  
100 ppm; peak 
limitation category: 
II(2);  

TWA  200 ppm 
(266 mg/m³)  
 
STEL  250 
ppm 
(333 mg/m³)  

TWA 200 ppm 
(262 mg/m³) 
 
STEL 250 ppm  
(328 mg/m³)  

200 ppm, 
STEL 250 
ppm,  BEI 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS Act 
Schedule 

22.9(A) OEL 

OEL-STEL/ 
OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA 
ILO ICSC 

exposure limits 

HSE AUS ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ OEL WEL WES 

Nitrobenzene 439 98-95-3 1 5 2 10 TWA  2 ppm  
  

TWA 1 ppm (5 
mg/m³)  

TWA 1 ppm 
(5 mg/m³)  

TLV:  
1 ppm as TWA;  
 
MAK:  
0.51 mg/m³,  
0.1 ppm; peak 
limitation category: 
II(4);  
 
EU-OEL:  
1 mg/m³,  
0.2 ppm as TWA;  

TWA 0,2 ppm 
(1 mg/m³)   

TWA 1 ppm 
(5 mg/m³) 

1 ppm,  BEI 
(M) 

Platinum salts, 
soluble [as Pt] 

488 — — 0.002 — — — TWA 0.002 
mg/m³ 

TWA 0.002 
mg/m³ 

  — TWA 0,002 
mg/m³ 

0,002 
mg/m³ 

n-Propanol 494 71-23-8 200 500 250 625 TWA 200 
ppm  

TWA 200 ppm 
(500 mg/m³) ST 
250 ppm (625 
mg/m³)  

TWA 200 
ppm (500 
mg/m³) 

TLV:  
100 ppm as TWA;  

TWA  200 ppm 
(500 mg/m³)  
 
STEL  250 
ppm 
(625 mg/m³)  

TWA 200 ppm 
(492 mg/m³) 
 
STEL 250 ppm  
(614 mg/m³)  

100 ppm 

Rosin core solder 
pyrolysis products 
[as formaldehyde) 

512 — — 0.1 — 0.3 Exposure by 
all routes 
should be 
carefully 
controlled to 
ALARP 

TWA 0.1 
mg/m³ [*Note: 
"Ca" in the 
presence of 
formaldehyde, 
acetaldehyde, 
or 
malonaldehyde. 
See 
Appendices A & 
C (Aldehydes).] 

    — TWA 0,1 
mg/m³ 

, RSEN 

Thallium, soluble 
compounds [as TI] 

564 — — 0.1 — — TWA 0,04 
mg/m³    

TWA 0.1 
mg/m³  

TWA 0.1 
mg/m³  

  TWA 0,1 
mg/m³ 

TWA 0,1 
mg/m³ 

0,02 mg/m 
3 (I) 

Tin compounds, 
organic except 
cyhexatin [as Sn] 

568 — — 0.1 — 0.2 TWA 0,2 
mg/m³  
 
  

TWA 0.1 
mg/m³  [*Note: 
The REL 
applies to all 
organic tin 
compounds 
except 
Cyhexatin.] 

TWA 0.1 
mg/m³ [*Note: 
The PEL 
applies to all 
organic tin 
compounds.] 

  TWA 0,1 
mg/m³ 
 
STEL  0,2 
mg/m³  

TWA 0,1 
mg/m³ 
STEL 0,2 
mg/m³ 

0,1 mg/m³, 
STEL 0,2 
mg/m³ 



CoE 180607: Milestone 5 Report (Version 3) 15/06/2021 

479 

 

Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS Act 
Schedule 

22.9(A) OEL 

OEL-STEL/ 
OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA 
ILO ICSC 

exposure limits 

HSE AUS ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ OEL WEL WES 

Toluene 571 108-88-3 50 188 150 560 TWA 40 ppm  
 
  

TWA 100 ppm 
(375 mg/m³) ST 
150 ppm (560 
mg/m³) 

TWA 200 
ppm C 300 
ppm 500 ppm 
(10-minute 
maximum 
peak) 

TLV:  
20 ppm as TWA;  
BEI issued. 
 
MAK:  
190 mg/m³,  
50 ppm; peak 
limitation category: 
II(4);  
 
EU-OEL:  
192 mg/m³,  
50 ppm as TWA;  
384 mg/m³,  
100 ppm as STEL;  

TWA  50 ppm 
(191 mg/m³)  
 
STEL  100 
ppm 
(384 mg/m³) 

TWA 50 ppm 
(191 mg/m³) 
 
STEL 150 ppm  
(574 mg/m³)  

20 ppm, 
BEI 

Wood dust: 
Hardwood 

600 — — 1 — — TWA  2 
mg/m³  

Ca TWA 1 
mg/m³  

TWA 15 
mg/m³ (total) 
TWA 5 
mg/m³ (resp) 

  TWA 3 mg/m³ TWA 1 mg/m³ 1 mg/m³(I) 
 
Oak and 
beech - A1 
Birch, 
mahogany, 
teak, 
walnut - A2 
All other 
wood dust - 
A4 

Xylene, o-, m-, p- or 
mixed iso- mers 

602 1330-20-
7 

50 218 100 435 TWA 200 
ppm 
 
STEL 300 
ppm  
 
  

TWA 100 ppm 
(435 mg/m³) ST 
150 ppm (655 
mg/m³) 

TWA 100 
ppm (435 
mg/m³) 

TLV:  
100 ppm as TWA; 
150 ppm as STEL; 
BEI issued. 
 
MAK:  
440 mg/m³,  
100 ppm; peak 
limitation category: 
II(2);  
 
EU-OEL:  
221 mg/m³,  
50 ppm as TWA;  
442 mg/m³,  
100 ppm as STEL;  

TWA  50 ppm 
(220 mg/m³)  
 
STEL  100 
ppm 
(441 mg/m³)  

— 100 ppm, 
STEL 150 
ppm, BEI 
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Table 93: Schedule 22.9(A) hazardous chemical substances without skin notation 

Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Acetaldehyde 1 75-07-0 25 45 50 90 STEL 50 
ppm  
                                    

  TWA 200 ppm 
(360 mg/m³) 

TLV: 
25 ppm as 
STEL; (ceiling 
value):  
 
MAK: 
91 mg/m³, 50 
ppm; peak 
limitation 
category: I(1);  

TWA 20 ppm  
(37 mg/m³) 
 
STEL 50 ppm  
(92 mg/m³)                                              

TWA 20 ppm  
(36 mg/m³) 
 
STEL 50 ppm  
(91 mg/m³)                                              

C25 ppm 

Acetic acid 2 64-19-7 10 25 15 37 TWA 20 
ppm 
 
STEL 30 
ppm  

TWA 10 ppm 
(25 mg/m³) 
ST 15 ppm 
(37 mg/m³) 

TWA 10 ppm 
(25 mg/m³) 

EU-OEL: 
25 mg/m³, 
10 ppm as TWA; 
50 mg/m³, 
20 ppm as 
STEL. 
 
MAK: 
25 mg/m³, 
10 ppm; 
peak limitation 
category: I(2);  
 
TLV: 
10 ppm as TWA; 
15 ppm as STEL  

TWA 10 ppm 
(25 mg/m³)        
 
STEL 20 ppm  
(50 mg/m³)  

TWA 10 ppm 
(25 mg/m³)        
 
STEL 15 ppm  
(37 mg/m³)  

TLV 10 ppm, 
 
STEL 15 ppm 

Acetic anhydride 3 108-24-7 — — 5 20 TWA 2 ppm 
 
STEL 6 ppm  

C 5 ppm (20 
mg/m³) 

TWA 5 ppm (20 
mg/m³) 

 
TWA 0,5 ppm  
(2,5 mg/m³)        
 
STEL 2 ppm  
(10 mg/m³)  

TWA 5 ppm 
(Peak 
limitation) 
(21 mg/m³) 
(Peak 
limitation) 

TLV 1 ppm, 
 
STEL 3 ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Acetone 4 67-64-1 500 1185 1000 2375 TWA 500 
ppm 
 
STEL 1000 
ppm  

TWA 250 ppm 
(590 mg/m³) 

TWA 1000 ppm 
(2400 mg/m³)  

TLV: 
250 ppm as 
TWA;  
500 ppm as 
STEL;  
BEI issued; 
 
MAK: 
1200 mg/m³, 
500 ppm; 
peak limitation 
category: I(2);  
 
EU-OEL: 
1210 mg/m³, 
500  
ppm as TWA  

TWA 500 
ppm 
(1210 mg/m³)        
 
STEL 1500 
ppm  
(3620 mg/m³)  

TWA 500 ppm 
(1185 mg/m³)        
 
STEL 1000 
ppm  
(2375 mg/m³)  

TLV 250 ppm, 
 
STEL 500 
ppm 
BEI 

Acetonitrile 5 75-05-8 40 70 60 105 TWA 40 
ppm 

TWA 20 ppm 
(34 mg/m³) 

TWA 40 ppm (70 
mg/m³)  

TLV: 
20 ppm as TWA;  
 
MAK: 
17 mg/m³, 
10 ppm; 
peak limitation 
category: II(2) 
 
EU-OEL: 
70 mg/m³, 
40 ppm as TWA;  

TWA 40 ppm 
(68 mg/m³)        
 
STEL 60 ppm  
(102 mg/m³)  

TWA 40 ppm 
(67 mg/m³)        
 
STEL 60 ppm  
(101 mg/m³)  

TLV 20 ppm, 

Acetylsalicylic acid 
[Asprin] 

6 50-78-2 — 5 — — TWA 10 
mg/m³      

TWA 5 mg/m³   TLV: 
5 mg/m³, as 
TWA 

TWA 5 
mg/m³      

TWA 5 mg/m³      TLV 5 mg/m³ 

Acrolein 7 107-02-8 0.1 0.25 0.3 0.8 STEL 0,2 
ppm 

TWA 0.1 ppm 
(0.25 mg/m³) 
ST 0.3 ppm 
(0.8 mg/m³) 

TWA 0.1 ppm 
(0.25 mg/m³)  

TLV: 
0.1 ppm as 
TWA; (ceiling 
value):  
 
EU-OEL: 
0.05 mg/m³, 
0.02 ppm as 
TWA; 0.12 
mg/m³, 
0.05 ppm as 
STEL  

TWA 0,02 
ppm 
(0,05 mg/m³)        
 
STEL 0,05 
ppm  
(0,12 mg/m³)  

TWA 0,1 ppm 
(0,23 mg/m³)        
 
STEL 0,3 ppm  
(0,69 mg/m³)  

C 0.1 ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Acrylaldehyde 7 107-02-8 see 
Acrol
ein 

      STEL 0,2 
ppm  

TWA 0.1 ppm 
(0.25 mg/m³) 
ST 0.3 ppm 
(0.8 mg/m³) 

TWA 0.1 ppm 
(0.25 mg/m³)  

TLV: 
0.1 ppm as 
TWA; (ceiling 
value):  
 
EU-OEL: 
0.05 mg/m³, 
0.02 ppm as 
TWA; 0.12 
mg/m³, 
0.05 ppm as 
STEL  

TWA 0,02 
ppm 
(0,05 mg/m³)        
 
STEL 0,05 
ppm  
(0,12 mg/m³)  

TWA 0,1 ppm 
(0,23 mg/m³)        
 
STEL 0,3 ppm  
(0,69 mg/m³)  

C 0.1 ppm 

Acrylic acid 9 79-10-7 2 6 15 45 TWA 4 ppm TWA 2 ppm (6 
mg/m³)  

  TLV: 
2 ppm as TWA; 
 
MAK: 
30 mg/m³, 
10 ppm; peak 
limitation 
category: I(1); 
 
EU-OEL: 
29 mg/m³, 
10 ppm as TWA; 
59 mg/m³, 
20 ppm as STEL  

TWA 10 ppm 
(29 mg/m³)        
 
STEL 20* 
ppm  
(59* mg/m³)  

TWA 2 ppm 
(5,9 mg/m³) 

TLV 2 ppm 

3-Chloropropylene 13 107-05-1 see 
Allyl 
chlori
de 

      TWA 2 ppm 
 
STEL 4 ppm 

TWA 1 ppm (3 
mg/m³) ST 2 
ppm (6 mg/m³) 

TWA 1 ppm (3 
mg/m³) 

TLV: 
1 ppm as TWA; 
2 ppm as STEL 

— TWA 1 ppm 
(3 mg/m³)        
 
STEL 2 ppm  
(6 mg/m³)  

TLV 1 ppm 
 
STEL 2 ppm 

Allyl chloride 13 107-05-1 1 3 2 6 TWA 2 ppm 
 
STEL 4 ppm 

TWA 1 ppm (3 
mg/m³) ST 2 
ppm (6 mg/m³) 

TWA 1 ppm (3 
mg/m³) 

TLV: 
1 ppm as TWA; 
2 ppm as STEL;  

— TWA 1 ppm 
(3 mg/m³)        
 
STEL 2 ppm  
(6 mg/m³)  

TLV 1 ppm 
 
STEL 2 ppm 

Allyl glycidyl ether (AGE) 14 106-92-3 5 22 10 44 TWA 2 ppm TWA 5 ppm 
(22 mg/m³) ST 
10 ppm (44 
mg/m³)  

C 10 ppm (45 
mg/m³) 

TLV: 
1 ppm as TWA  

— TWA 5 ppm 
(23 mg/m³)        
 
STEL 10 ppm  
(47 mg/m³)  

TLV 1 ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Allyl-2,3- epoxypropyl 
ether 

14 106-92-3 see 
Allyl 
glycid
yl 
ether 

      TWA 2 ppm TWA 5 ppm 
(22 mg/m³) ST 
10 ppm (44 
mg/m³)  

C 10 ppm (45 
mg/m³) 

TLV: 
1 ppm as TWA  

— TWA 5 ppm 
(23 mg/m³)        
 
STEL 10 ppm  
(47 mg/m³)  

TLV 1 ppm 

Aluminium alkyl 
compounds 

15 — — 2 — — — TWA 2 mg/m³   TLV: 
1 mg/m³, as 
TWA 
 
MAK: 
(inhalable 
fraction): 4 
mg/m³; 
(respirable 
fraction): 
1.5 mg/m³  

TWA 2 
mg/m³  

TWA 2 mg/m³  — 

Aluminium metal 
inhalable particulate 

16 7429-90-5 — 10 — — TWA 2 
mg/m³ 
(respirable 
particulate) 

TWA 10 
mg/m³ (total) 
TWA 5 mg/m³ 
(resp) 

TWA 15 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

TLV: 
1 mg/m³, as 
TWA;  
 
MAK: 
(inhalable 
fraction): 4 
mg/m³; 
(respirable 
fraction): 
1.5 mg/m³  

TWA 10 
mg/m³  

TWA 10 
mg/m³  

TLV 1 mg/m³ 
(R) 

Aluminium metal 
respirable particulate 

17 7429-91 — 5 — — TWA 2 
mg/m³  

TWA 10 
mg/m³ (total) 
TWA 5 mg/m³ 
(resp) 

TWA 15 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

TLV: 
1 mg/m³, as 
TWA;  
 
MAK: 
(inhalable 
fraction): 4 
mg/m³; 
(respirable 
fraction): 
1.5 mg/m³ 

TWA 4 
mg/m³  

— TLV 2 mg/m³ 
(R) 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Aluminium oxides 
inhalable particulate 
respirable particulate 

18 1344-28-1 — 10 — — —   TWA 15 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

TLV: 
1 mg/m³, as 
TWA 

TWA 10 
mg/m³ 
(inhalable 
dust) 
 
TWA 4 
mg/m³ 
(respirable 
dust) 

TWA 10 
mg/m³  

— 

Aluminium oxides 
inhalable particulate 
respirable particulate 

19 1344-28-2 — 5 — — —   TWA 15 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

TLV: 
1 mg/m³, as 
TWA 

TWA 10 
mg/m³ 
(inhalable 
dust) 
 
TWA 4 
mg/m³ 
(respirable 
dust) 

— — 

Aluminium salts, soluble 20 — — 2 — — — TWA 2 mg/m³   TLV: 
1 mg/m³, as 
TWA;  
 
MAK: 
(inhalable 
fraction): 4 
mg/m³; 
(respirable 
fraction): 
1.5 mg/m³;  

TWA 2 
mg/m³  

TWA 2 mg/m³  — 

Aminodimethylbenzene 21 1300-73-8 see 
Xylidi
ne 

      TWA 1 ppm  TWA 2 ppm 
(10 mg/m³)  

WA 5 ppm (25 
mg/m³)  

TLV: 
0.5 ppm as 
TWA; 
BEI issued  

— TWA 0,5 ppm 
(2,5 mg/m³)        

TLV 0,5 ppm 
(IFV), 
 
BEI(M) 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

2-Aminoethanol 22 141-43-5 See 
Ethan
olami
ne 

      TWA 6 ppm 
 
STEL 24 
ppm  

TWA 3 ppm (8 
mg/m³) ST 6 
ppm (15 
mg/m³) 

TWA 3 ppm (6 
mg/m³) 

TLV: 
3 ppm as TWA; 
6 ppm as STEL. 
 
MAK: 
0.51 mg/m³, 
0.2 ppm; peak 
limitation 
category: I(1) 
 
EU-OEL: 
2.5 mg/m³, 
1 ppm as TWA; 
7.6 mg/m³, 
3 ppm as STEL;  

TWA 1 ppm 
(2,5 mg/m³)        
 
STEL 3 ppm  
(7,6 mg/m³)  

TWA 3 ppm 
(7,5 mg/m³)        
 
STEL 6 ppm  
(15 mg/m³)  

TLV 3 ppm,   
 
STEL 6 ppm 

Ethanolamine 22 141-43-5 3 8 6 15 TWA 6 ppm 
 
STEL 24 
ppm  

TWA 3 ppm (8 
mg/m³) ST 6 
ppm (15 
mg/m³) 

TWA 3 ppm (6 
mg/m³) 

TLV: 
3 ppm as TWA; 
6 ppm as STEL. 
 
MAK: 
0.51 mg/m³, 
0.2 ppm; 
peak limitation 
category: I(1);  
 
EU-OEL: 
2.5 mg/m³, 
1 ppm as TWA; 
7.6 mg/m³, 
3 ppm as STEL;  

TWA 1 ppm 
(2,5 mg/m³)        
 
STEL 3 ppm  
(7,6 mg/m³)  

TWA 3 ppm 
(7,5 mg/m³)        
 
STEL 6 ppm  
(15 mg/m³)  

TLV 3 ppm,   
 
STEL 6 ppm 

2-Aminopyridine 23 504-29-0 0.5 2 2 8 — TWA 0.5 ppm 
(2 mg/m³) 

TWA 0.5 ppm (2 
mg/m³) 

TLV: 
0,5 ppm as TWA  

TWA 0,5 ppm 
(2 mg/m³)        
 
STEL 2 ppm  
(7,8 mg/m³) 

TWA 0,5 ppm 
(2 mg/m³)        

TLV 0.5 ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Ammonia 24 7664-41-7 25 17 35 24 TWA 50 
ppm 
 
STEL 70 
ppm  

TWA 25 ppm 
(18 mg/m³) ST 
35 ppm (27 
mg/m³) 

TWA 50 ppm (35 
mg/m³) 

TLV: 
25 ppm as TWA;  
35 ppm as 
STEL. 
 
EU-OEL: 
14 mg/m³, 
20 ppm as TWA;  
36 mg/m³, 
50 ppm as 
STEL. 
 
MAK: 
14 mg/m³, 
20 ppm; peak 
limitation 
category: I(2) 

TWA 25 ppm 
(18 mg/m³)        
 
STEL 35 ppm  
(25 mg/m³) 

TWA 25 ppm 
(17 mg/m³)        
 
STEL 35 ppm  
(24 mg/m³) 

TLV 25 ppm,  
 
STEL 35 ppm 

Ammonium chloride, 
fume 

25 12125-02-
9 

— 10 — 20 TWA 20 
mg/m³      
 
STEL 40 
mg/m³ 

TWA 10 
mg/m³ ST 20 
mg/m³ 

  TLV: 
10 mg/m³, as 
TWA; 
20 mg/m³ as 
STEL  

TWA 10 
mg/m³      
 
STEL 20 
mg/m³ 

TWA 10 
mg/m³      
 
STEL 20 
mg/m³ 

TLV 10 
mg/m³,  
 
STEL 20 
mg/m³ 

Ammonium sulphamate 26 7773-06-0 — 10 — 20 TWA 20 
mg/m³      
 
     

TWA 10 
mg/m³ (total) 
TWA 5 mg/m³ 
(resp) 

TWA 15 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

TLV: 10 mg/m³, 
as TWA  

TWA 10 
mg/m³      
 
STEL 20 
mg/m³      

TWA 10 
mg/m³      

TLV 10 mg/m³ 

n-Amyl acetate 27 628-63-7 100 530 150 800 TWA 100 
ppm 
 
 
STEL 200 
ppm  

WA 100 ppm 
(525 mg/m³) 

TWA 100 ppm 
(525 mg/m³) 

TLV: 
50 ppm as TWA;  
100 ppm as 
STEL. 
 
MAK:  
270 mg/m³, 
50 ppm; peak 
limitation 
category: I(1); 
 
EU-OEL:  
270 mg/m³,  
50 ppm as TWA; 
540 mg/m³,  
100 ppm as 
STEL  

TWA 50 ppm 
(270 mg/m³)        
 
STEL 100 
ppm  
(541 mg/m³) 

TWA 50 ppm 
(270 mg/m³)        
 
STEL 100 
ppm  
(541 mg/m³) 

TLV 50 ppm,  
 
STEL 100 
ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Pentyl acetate 27 628-63-7 see n-
Amyl 
acetat
e 

      TWA 100 
ppm 
 
 
STEL 200 
ppm  

WA 100 ppm 
(525 mg/m³) 

TWA 100 ppm 
(525 mg/m³) 

TLV:  
50 ppm as TWA;  
100 ppm as 
STEL. 
 
MAK:  
270 mg/m³, 
50 ppm; peak 
limitation 
category: I(1); 
 
EU-OEL:  
270 mg/m³,  
50 ppm as TWA; 
540 mg/m³,  
100 ppm as 
STEL  

TWA 50 ppm 
(270 mg/m³)        
 
STEL 100 
ppm  
(541 mg/m³) 

TWA 50 ppm 
(270 mg/m³)        
 
STEL 100 
ppm  
(541 mg/m³) 

TLV 50 ppm,  
 
STEL 100 
ppm 

1-Methylbutyl acetate 28 626-38-0 see 
sec-
Amyl 
acetat
e 

      TWA 100 
ppm 
 
 
STEL 200 
ppm  

TWA 125 ppm 
(650 mg/m³) 

TWA 125 ppm 
(650 mg/m³) 

TLV:  
50 ppm as TWA; 
100 ppm as 
STEL. 
 
MAK:  
270 mg/m³,  
50 ppm; peak 
limitation 
category: I(1);  
 
EU-OEL: 
270 mg/m³,  
50 ppm as TWA; 
540 mg/m³,  
100 ppm as 
STEL  

— TWA 50 ppm 
(270 mg/m³)        
 
STEL 100 
ppm  
(541 mg/m³) 

TLV 50 ppm,  
 
STEL 100 
ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

sec-Amyl acetate 28 626-38-0 125 666 — — TWA 100 
ppm 
 
 
STEL 200 
ppm  

TWA 125 ppm 
(650 mg/m³) 

TWA 125 ppm 
(650 mg/m³) 

TLV:  
50 ppm as TWA; 
100 ppm as 
STEL. 
 
MAK:  
270 mg/m³,  
50 ppm; peak 
limitation 
category: I(1);  
 
EU-OEL:  
270 mg/m³,  
50 ppm as TWA; 
540 mg/m³,  
100 ppm as 
STEL  

— TWA 50 ppm 
(270 mg/m³)        
 
STEL 100 
ppm  
(541 mg/m³) 

TLV 50 ppm,  
 
STEL 100 
ppm 

Antimony and 
compounds [as Sb] 
except antimony 
trisulphide and antimony 
trioxide 

31 7440-36-0 — 05 — — TWA 1 
mg/m³  

TWA 0.5 
mg/m³ [*Note: 
The REL also 
applies to 
other 
antimony 
compounds 
(as Sb).] 

TWA 0.5 mg/m³ 
[*Note: The PEL 
also applies to 
other antimony 
compounds (as 
Sb).] 

TLV:  
0.5 mg/m³, as 
TWA. 
 
MAK: (including 
its inorganic 
compounds, 
except stibine) 

TWA 0,5 
mg/m³ 

TWA 0,5 
mg/m³ 

TLV 0.5 
mg/m³ 

*Arsenic and 
compounds, except 
arsine [as As] 

32 7440-38-2 — 0.01 — — TWA 0,02 
mg/m³  

Ca C 0.002 
mg/m³ [15-
minute] 

[1910.1018] 
TWA 0.010 
mg/m³ 

 TWA 0,1 
mg/m³ 

TWA 0,05 
mg/m³ 

TLV 0.01 
mg/m³,  
 
BEI 

Arsine 33 7784-42-1 0.05 0.2 — — TWA 0,01 
ppm 

Ca C 0.002 
mg/m³ [15-
minute] 

TWA 0.05 ppm 
(0.2 mg/m³) 

TLV:  
0.005 ppm as 
TWA  

TWA 0,05 
ppm 
(0,16 mg/m³)        

TWA 0,05 
ppm 
(0,16 mg/m³)        

TLV 0.005 
ppm 

*Asbestos, all forms 34 1332-21-4 — 0,2f/ml — — 0,2 
regulated 
asbestos 
fibres per 
millilitre of 
air averaged 
over any 
continuous 
period of 
four hour 

    TLV: 
 0.1 f/cc as TWA; 
 
EU-OEL:  
0.1 fibres/ml as 
TWA  

0.1 f/cm³ 
averaged 
over any 
continuous 
period of four 
hours 
(published in 
separate 
Control of 
Asbestos 
Regulations 
2012)  

— 0.1 F/cc (F) 



CoE 180607: Milestone 5 Report (Version 3) 15/06/2021 

489 

 

Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Asphalt, petroleum 
fumes 

35 8052-42-4 — 5 — 10 TWA 1 
mg/m³  

Ca C 5 mg/m³ 
[15-minute]  

  TLV:  
0.5 mg/m³, as 
TWA;  
 
MAK:  
1.5 mg/m³; peak 
limitation 
category: II(2);  

TWA 5 
mg/m³      
 
STEL 10 
mg/m³ 

TWA 5 mg/m³      0.5 mg/m³ (I), 
BEIp 

Atrazine 36 1912-24-9 — 5 — — TWA 4 
mg/m³  

TWA 5 mg/m³   TLV: 
 2 mg/m³, as 
TWA;  
 
MAK:  
1 mg/m³; peak 
limitation 
category: II(2);  

— TWA 5 mg/m³      2 mg/m³(I),  

Guthion 37 86-50-0 see 
Azinp
hos-
methy
l 

      TWA 0,4 
mg/m³  

TWA 0.2 
mg/m³  

TWA 0.2 mg/m³  TLV:  
2 mg/m³, as 
TWA;  
 
MAK: (inhalable 
fraction):  
1 mg/m³; peak 
limitation 
category: II(8);  

— TWA 0,2 
mg/m³      

0.2 mg/m³ 
(IFV), BElc 

Aziridine 38 151-56-4 see 
Ethyl
eneim
ine 

      TWA 0,1 
ppm 
 
 
STEL 0,2 
ppm  

    TLV:  
0.05 ppm as 
TWA;  
0.1 ppm as 
STEL; 

— TWA 0,5 ppm 
(0,88 mg/m³)        

0.05 ppm, 
STEL 0.1 
ppm 

gamma- 
Hexachlorocyclohexane 

39 58-89-9 see 
Linda
ne 

      — WA 0.5 mg/m³  WA 0.5 mg/m³  TLV:  
0.5 mg/m³, as 
TWA; 
 
MAK: (inhalable 
fraction): 0.1 
mg/m³; peak 
limitation 
category: II(8); 

— TWA 0,008 
ppm 
(0,1 mg/m³)        

0.5mg/m³ 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

gamma-BHC 39 58-89-9 see 
Linda
ne 

      — WA 0.5 mg/m³  WA 0.5 mg/m³  TLV:  
0.5 mg/m³, as 
TWA;  
 
MAK: (inhalable 
fraction): 0.1 
mg/m³; peak 
limitation 
category: II(8);  

— TWA 0,008 
ppm 
(0,1 mg/m³)        

0.5mg/m³,  

gamma-HCH 39 58-89-9 see 
Linda
ne 

      — WA 0.5 mg/m³  WA 0.5 mg/m³  TLV: 
 0.5 mg/m³, as 
TWA;  
 
MAK: (inhalable 
fraction): 0.1 
mg/m³; peak 
limitation 
category: II(8);  

— TWA 0,008 
ppm 
(0,1 mg/m³)        

0.5mg/m³,  

Barium compounds, 
soluble [as Ba] 

40 7440-39-3 — 0.5 — — TWA 1 
mg/m³      

0.5 mg/m³ 0.5 mg/m³ TLV:  
0.5 mg/m³, as 
TWA;  
 
MAK: (as Ba, 
inhalable 
fraction):  
0.5 mg/m³; peak 
limitation 
category: II(8); 
 
EU-OEL: (as 
Ba):  
0.5 mg/m³ as 
TWA  

TWA 0,5 
mg/m³      

TWA 0,5 
mg/m³      

0.5 mg/m³,  

Benzyl butyl phthalate 40 85-68-7 See 
Butyl 
benzy
l 
phthal
ate 

      —     MAK: (inhalable 
fraction):  
20 mg/m³; peak 
limitation 
category: II(2);  

TWA 5 
mg/m³      

— — 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Barium sulphate, 
respirable particulate 

41 7727-43-7 — 2 — — TWA 5 
mg/m³      

TWA 10 
mg/m³ (total) 
TWA 5 mg/m³ 
(resp) 

TWA 15 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

TLV: (inhalable 
fraction):  
4 ppm as TWA. 
 
MAK: (as Ba, 
respirable 
fraction):  
0.3 mg/m³; peak 
limitation 
category: II(8); 

TWA 10 
mg/m³   
(inhalable 
dust) 
 
TWA 4 
mg/m³ 
(respirable 
dust) 

TWA 10 
mg/m³    

5 mg/m³ (I,E) 

Benomyl 42 17804-35-
2 

— 10 — 15 TWA 2 
mg/m³ 

  TWA 15 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

TLV: (inhalable 
fraction): 1 
mg/m³, as TWA; 

— TWA 0,84 
ppm 
(10 mg/m³)      

1 mg/m³, (I),  

*Benzene 43 71-43-2 1 3 — — TWA 1 ppm 
 
STEL 5 ppm  

Ca TWA 0.1 
ppm ST 1 ppm 

TWA 1 ppm ST 5 
ppm 

TLV:  
0.5 ppm as 
TWA;  
2.5 ppm as 
STEL; (skin); 
BEI issued. 
 
EU-OEL:  
3.25 mg/m³, 
1 ppm as TWA; 

TWA 1 ppm 
(3,25 mg/m³)      

TWA 1 ppm 
(3,2 mg/m³)      

0.5 ppm, 
STEL 2.5 
ppm, BEI 

Benzenethiol0,1 p 44 108-98-5 0.5 2 — — TWA 0,2 
ppm 

C 0.1 ppm (0.5 
mg/m³) [15-
minute] 

  TLV:  
0.1 ppm as 
TWA; 

— TWA 0,5 ppm 
(2,3 mg/m³)      

0.1 ppm, 

Benzene-1,2,4,- 
tricarboxylic acid 1,2 
anhydride 

45 552-30-7 see 
Trime
llitic 
anhyd
ride 

      TWA 0,001 
mg/m³      
 
STEL 0,004 
mg/m³ 

TWA 0.005 
ppm (0.04 
mg/m³) 
Should be 
handled in the 
workplace as 
an extremely 
toxic 
substance. 

  TLV:  
0.0005 mg/m³, 
as TWA; 
0.002 mg/m³ as 
STEL; 
 
MAK: (respirable 
fraction):  
0.04 mg/m³; 
peak limitation 
category: I(1);  

TWA 0,04 
mg/m³      
 
STEL 0,12 
mg/m³  

TWA 0,005 
mg/m³      
 
STEL 0,039 
mg/m³  

0.0005 mg/m³ 
(IFV), 0.002 
mg/m³ (IFV), 

p-Benzoquinone 46 106-51-4 see 
Quino
ne 

      TWA 0,2 
ppm  

TWA 0.4 
mg/m³ (0.1 
ppm) 

TWA 0.4 mg/m³ 
(0.1 ppm) 

TLV:  
0.1 ppm as 
TWA. 
 
MAK: 
sensitization of 
skin  

— TWA 0,1 ppm 
(0,44 mg/m³)      

0,1 ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Quinone 46 106-51-4 0.1 0.4 0.3 1.2 TWA 0,2 
ppm  

TWA 0.4 
mg/m³ (0.1 
ppm) 

TWA 0.4 mg/m³ 
(0.1 ppm) 

TLV:  
0.1 ppm as 
TWA. 

— TWA 0,1 ppm 
(0,44 mg/m³)      

0,1 ppm 

Benzoyl peroxide 47 94-36-0 — 5 — — TWA 10 
mg/m³      

TWA 5 mg/m³ TWA 5 mg/m³ TLV:  
5 mg/m³, as 
TWA;  
 
MAK:  
5 mg/m³; peak 
limitation 
category: I(1)  

TWA 5 
mg/m³      

TWA 5 mg/m³      5 mg/m³, 

Dibenzoyl peroxide 47 94-36-0 see 
Benz
oyl 
peroxi
de 

      TWA 10 
mg/m³      

TWA 5 mg/m³ TWA 5 mg/m³ TLV:  
5 mg/m³, as 
TWA;  
 
MAK:  
5 mg/m³; peak 
limitation 
category: I(1)  

TWA 5 
mg/m³ 

TWA 5 mg/m³ 5 mg/m³,  

Butyl benzyl phthalate 48 85-68-7 — 5 — — —       TWA 5 
mg/m³ 

— — 

alpha-Chlorololuene 49 100-44-7 
(95-49-8 
ACGIH) 

see 
Benz
yl 
chlori
de 

      TWA 2 ppm C 1 ppm (5 
mg/m³) [15-
minute] 

C 1 ppm (5 
mg/m³) [15-
minute] 

 TWA 0,5 ppm 
(2,6 mg/m³)        
 
STEL 1,5 
ppm  
(7,9 mg/m³) 

TWA 1 ppm 
(5,2 mg/m³)        

50 ppm 

Benzyl chloride 49 100-44-7 1 5 — — TWA 2 ppm  C 1 ppm (5 
mg/m³) [15-
minute] 

C 1 ppm (5 
mg/m³) [15-
minute] 

 TWA 0,5 ppm 
(2,6 mg/m³)        
 
STEL 1,5 
ppm  
(7,9 mg/m³) 

TWA 1 ppm 
(5,2 mg/m³)        

1 ppm, 

*Beryllium and beryllium 
com- pounds [as Be] 

50 7440-41-7 
(metal) 

— 0.002 — — TWA 0,0001 
mg/m³  

Ca TWA 0.0002 
mg/m³ 
STEL 0.002 
mg/m³ (15 
minutes) 

TLV: (as Be): 
(inhalable 
fraction):  
0.00005 mg/m³, 
as TWA; 

TWA 0,002 
mg/m³ 

TWA 0,002 
mg/m³ 

0.00005 
mg/m³ (I),  

Biphenyl 51 92-52-4 0.2 1.5 0.6 4 TWA 0,4 
ppm  

TWA 1 mg/m³ 
(0.2 ppm) 

TWA 1 mg/m³ 
(0.2 ppm) 

TLV:  
0.2 ppm as 
TWA. 

— TWA 0,2 ppm 
(1,3 mg/m³)        

0.2 ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Diphenyl 51 92-52-4 see 
Biphe
nyl 

      TWA 0,4 
ppm  

TWA 1 mg/m³ 
(0.2 ppm) 

TWA 1 mg/m³ 
(0.2 ppm) 

TLV:  
0.2 ppm as 
TWA. 

— TWA 0,2 ppm 
(1,3 mg/m³)        

0.2 ppm 

*Bis(chioromethyl) ether 
[BCME] 

52 542-88-1 0.001 0.005 — — TWA 0,002 
ppm [carc]  

Ca   TLV:  
0.001 ppm as 
TWA; 

TWA 0,001 
ppm 
(0,005 
mg/m³)  

TWA 0,001 
ppm 
(0,005 mg/m³)  

0,001 ppm,  

Bis(2,3- epoxypropyl) 
ether 

53 2238-07-5 see 
Diglyc
idyl 
ether 

      TWA 0,02 
ppm  

Ca TWA 0.1 
ppm (0.5 
mg/m³) 

C 0.5 ppm (2.8 
mg/m³) 

TLV:  
0.01 ppm as 
TWA;  

— TWA 0,1 ppm 
(0,53 mg/m³)  

0,01 ppm,  

Diglycidyl ether [DGE] 53 2238-07-5 0.1 0.6 — — TWA 0,02 
ppm  

Ca TWA 0.1 
ppm (0.5 
mg/m³) 

C 0.5 ppm (2.8 
mg/m³) 

TLV:  
0.01 ppm as 
TWA;  

— TWA 0,1 ppm 
(0,53 mg/m³)  

0,01 ppm, 

Bis(2- ethythexyl) 
phthalate 

54 117-81-7 see 
Di-(2-
ethyth
exyl) 
phthal
ate 

      TWA 10 
mg/m³ [carc] 

Ca TWA 5 
mg/m³ ST 10 
mg/m³  

TWA 5 mg/m³ TLV:  
5 mg/m³, as 
TWA;  
 
MAK: (inhalable 
fraction): 2 
mg/m³; peak 
limitation 
category: II(2); 

TWA 5 
mg/m³      
 
STEL 10 
mg/m³ 

TWA 5 mg/m³      
 
STEL 10 
mg/m³ 

5 mg/m³ ,  

Di-(2- ethythexyl) 
phthalate [DEHP] 

54 117-81-7 — 5 — 10 TWA 10 
mg/m³  

Ca TWA 5 
mg/m³ ST 10 
mg/m³  

TWA 5 mg/m³ TLV:  
5 mg/m³, as 
TWA;  
 
MAK: (inhalable 
fraction): 2 
mg/m³; peak 
limitation 
category: II(2); 

TWA 5 
mg/m³      
 
STEL 10 
mg/m³ 

TWA 5 mg/m³      
 
STEL 10 
mg/m³ 

5 mg/m³ ,  

Di-sec-octyl phthalate 54 117-81-7 see 
Di-(2-
ethylh
exyl) 
phthal
ate 

      TWA 10 
mg/m³  

Ca TWA 5 
mg/m³ ST 10 
mg/m³  

TWA 5 mg/m³ TLV:  
5 mg/m³, as 
TWA;  
 
MAK: (inhalable 
fraction): 2 
mg/m³; peak 
limitation 
category: II(2); 

TWA 5 
mg/m³      
 
STEL 10 
mg/m³ 

TWA 5 mg/m³      
 
STEL 10 
mg/m³ 

5 mg/m³ ,  
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

2,2-Bis(p- 
Methoxyphenyl)- 1,1,1- 
trichloroethane (DMDT) 

55 72-43-5 see 
Meth
oxych
lor 

      TWA 20 
mg/m³      

Ca TWA 15 mg/m³ TLV:  
10 mg/m³, as 
TWA;  
 
MAK: (inhalable 
fraction): 1 
mg/m³; peak 
limitation 
category: II(8); 

— TWA 10 
mg/m³      

10 mg/m³ ,  

DMDT 55 72-43-5 see 
Meth
oxych
lor 

      TWA 20 
mg/m³      

Ca TWA 15 mg/m³ TLV:  
10 mg/m³, as 
TWA;  
 
MAK: (inhalable 
fraction): 1 
mg/m³; peak 
limitation 
category: II(8); 

— TWA 10 
mg/m³      

10 mg/m³ ,  

Methoxychlor 55 72-43-5 — 10 — — TWA 20 
mg/m³      

Ca TWA 15 mg/m³ TLV:  
10 mg/m³, as 
TWA;  
 
MAK: (inhalable 
fraction): 1 
mg/m³; peak 
limitation 
category: II(8); 

— TWA 10 
mg/m³      

10 mg/m³ ,  

Bismuth telluride [as 
Bi2Te3] Undoped 

56 1304-82-1 — 10 — 20 TWA 20 
mg/m³      
 
  

TWA 10 
mg/m³ (total) 
TWA 5 mg/m³ 
(resp) 

TWA 15 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

  TWA 10 
mg/m³      
 
STEL 20 
mg/m³      

TWA 10 
mg/m³      

10 mg/m³,  

Bismuth telluride [as 
Bi2Te3] Selenium-doped 

57 1304-82-2 — 5 — 10 TWA 10 
mg/m³      
  

TWA 5 mg/m³     — TWA 5 mg/m³      5 mg/m³,  
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Borates, — tetra, sodium 
salts Anhydrous 

58 1330-43-4 — 1 — — TWA 4 
mg/m³      
 
STEL 12 
mg/m³      

TWA 1 mg/m³   TLV: (inhalable 
fraction): 2 
mg/m³, as TWA;  
6 mg/m³ as 
STEL; 
 
MAK:  
0.75 mg/m³; 
peak limitation 
category: I(1);   

TWA 1 
mg/m³      

TWA 1 mg/m³      2 mg/m³, 
STEL 6 
mg/m³ (I), 

Disodium tetraborate 58 1330-43-4 see 
Borat
es, 
tetra, 
sodiu
m 
salts 

      TWA 4 
mg/m³      
 
STEL 12 
mg/m³      

TWA 1 mg/m³   TLV: (inhalable 
fraction): 2 
mg/m³, as TWA;  
6 mg/m³ as 
STEL; 
 
MAK:  
0.75 mg/m³; 
peak limitation 
category: I(1);  

TWA 1 
mg/m³      

TWA 1 mg/m³      2 mg/m³, 
STEL 6 
mg/m³ (I),  

Borates, — tetra, sodium 
salts Decahydrate 

59 1303-96-4 — 5 — — TWA 4 
mg/m³ 
 
STEL 12 
mg/m³ 

TWA 5 mg/m³   TLV: (inhalable 
fraction): 2 
mg/m³, as TWA;  
6 mg/m³ as 
STEL;  

TWA 5 
mg/m³      

TWA 5 mg/m³      2 mg/m³, 
STEL 6 
mg/m³ (I),  

Borates, — tetra, sodium 
salts Pentahydrate 

60 12179-04-
3 

— 1 — — TWA 4 
mg/m³ 
 
STEL 12 
mg/m³ 

TWA 1 mg/m³     TWA 1 
mg/m³      

TWA 1 mg/m³      2 mg/m³, 
STEL 6 
mg/m³ (I), 

Bornan-2-one 61 76-22-2 see 
Camp
hor, 
synth
etic 

      TWA 4 ppm 
 
STEL 6 ppm  

TWA 2 mg/m³ TWA 2 mg/m³ TLV:  
2 ppm as TWA;  
3 ppm as STEL;  

TWA 2 ppm 
(13 mg/m³)        
 
STEL 3 ppm  
(19 mg/m³) 

TWA 2 ppm 
(12 mg/m³)        
 
STEL 3 ppm  
(19 mg/m³) 

2 ppm, STEL 
3ppm,  

Camphor, synthetic 61 76-22-2 2 12 3 18 TWA 4 ppm 
 
STEL 6 ppm  

TWA 2 mg/m³ TWA 2 mg/m³ TLV:  
2 ppm as TWA; 
3 ppm as STEL;  

TWA 2 ppm 
(13 mg/m³)        
 
STEL 3 ppm  
(19 mg/m³) 

TWA 2 ppm 
(12 mg/m³)        
 
STEL 3 ppm  
(19 mg/m³) 

2 ppm, STEL 
3ppm, 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Boron oxide 62 1303-86-2 — 10 — 20 TWA 20 
mg/m³      

TWA 10 
mg/m³ 

TWA 15 mg/m³ TLV:  
10 mg/m³, as 
TWA  

TWA 10 
mg/m³      
 
STEL 20 
mg/m³      

TWA 10 
mg/m³      

10 mg/m³ 

Diboron trioxide 62 1303-86-2 see 
Boron 
oxide 

      TWA 20 
mg/m³      

TWA 10 
mg/m³ 

TWA 15 mg/m³ TLV:  
10 mg/m³, as 
TWA  

TWA 10 
mg/m³      
 
STEL 20 
mg/m³      

TWA 10 
mg/m³      

10 mg/m³ 

Boron tribromide 63 10294-33-
4 

— — C1 C10 STEL 1,4 
ppm  

C 1 ppm (10 
mg/m³) 

  TLV: (ceiling 
value) 
0.7 ppm as 
STEL  

STEL 1 ppm  
(10 mg/m³) 

TWA 1 ppm 
(Peak 
limitation) 
(10 mg/m³) 
(Peak 
limitation)        

C  0.7 ppm 

Boron trifluoride 64 7637-07-2 — — C1 C3 STEL 1,4 
ppm  

C 1 ppm (3 
mg/m³) 

C 1 ppm (3 
mg/m³) 

  — TWA 1 ppm 
(Peak 
limitation) 
(2,8 mg/m³) 
(Peak 
limitation)        

0.1 ppm, C 
0.7 ppm 

Bromacil 65 314-40-9 1 10 2 20 TWA 20 
mg/m³      

TWA 1 ppm 
(10 mg/m³) 

  TLV:  
10 mg/m³, as 
TWA;  

TWA 1 ppm 
(11 mg/m³)        
 
STEL 2 ppm  
(22 mg/m³) 

TWA 1 ppm 
(11 mg/m³)        

10 mg/m³,  

Bromine 66 7726-95-6 0.1 0.7 0.3 2 TWA 0,2 
ppm 
 
STEL 0,4 
ppm  

TWA 0.1 ppm 
(0.7 mg/m³) 
ST 0.3 ppm (2 
mg/m³) 

TWA 0.1 ppm 
(0.7 mg/m³)  

TLV:  
0.1 ppm as 
TWA;  
0.2 ppm as 
STEL. 
 
EU-OEL:  
0.7 mg/m³, 
0.1 ppm as TWA  

TWA 0,1 ppm 
(0,66 mg/m³)        
 
STEL 0,2 
ppm  
(1,3 mg/m³) 

TWA 0,1 ppm 
(0,66 mg/m³)        
 
STEL 0,3 ppm  
(2mg/m³) 

0.1 ppm, 
STEL 0.2 
ppm 

Bromine pentafluoride 67 7789-30-2 0.1 0.7 0.3 2 TWA 0,2 
ppm 

TWA 0.1 ppm 
(0.7 mg/m³) 

  TLV:  
0.1 ppm as TWA  

— TWA 0,1 ppm 
(0,72 mg/m³)        

0.1 ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Bromochloromethane 68 74-97-5 see 
Chlor
obro
mom
ethan
e 

      TWA 400 
ppm 

TWA 200 ppm 
(1050 mg/m³) 

TWA 200 ppm 
(1050 mg/m³) 

TLV:  
200 ppm as 
TWA. 

— TWA 200 ppm 
(1060 mg/m³)        

200 ppm 

Chlorobromomethane 68 74-97-5 200 1050 250 1300 TWA 400 
ppm 

TWA 200 ppm 
(1050 mg/m³) 

TWA 200 ppm 
(1050 mg/m³) 

TLV: 200 ppm as 
TWA. 

— TWA 200 ppm 
(1060 mg/m³)        

200 ppm 

Bromoethane 69 74-96-4 see 
Ethyl 
bromi
de 

      TWA 10 
ppm  

  TWA 200 ppm 
(890 mg/m³) 

TLV: 5 ppm as 
TWA;  

— TWA 5 ppm 
(22 mg/m³)        

5 ppm,   

Ethyl bromide 69 74-96-4 5 22 — — TWA 10 
ppm  

  TWA 200 ppm 
(890 mg/m³) 

TLV: 5 ppm as 
TWA; 

— TWA 5 ppm 
(22 mg/m³)        

5 ppm,   

Bromoethylene 70 593-60-2 see 
Vinyl 
bromi
de 

      TWA 1 ppm  Ca   TLV: 0.5 ppm as 
TWA;  
 
EU-OEL:  
4.4 mg/m³,  
1 ppm as TWA  

TWA 1 ppm 
(4,4 mg/m³)  

TWA 5 ppm 
(22 mg/m³)  

0,5 ppm, 

Vinyl bromide 70 593-60-2 5 20 — — TWA 1 ppm  Ca   TLV:  
0.5 ppm as 
TWA;  
 
EU-OEL:  
4.4 mg/m³, 
1 ppm as TWA  

TWA 1 ppm 
(4,4 mg/m³)  

TWA 5 ppm 
(22 mg/m³)  

0,5 ppm, 

Tribromomethane 71 75-25-2 see 
Brom
oform 

      TWA 1 ppm  TWA 0.5 ppm 
(5 mg/m³)  

TWA 0.5 ppm (5 
mg/m³)  

TLV:  
0.5 ppm as 
TWA;  

— TWA 0,5 ppm 
(5,2 mg/m³)        

0,5 ppm,  

Bromomethane 72 74-83-9 see 
Methy
l 
bromi
de 

      TWA 2 ppm  Ca C 20 ppm (80 
mg/m³)  

TLV:  
1 ppm as TWA; 

TWA 5 ppm 
(20 mg/m³)        
 
STEL 15 ppm  
(59 mg/m³)  

TWA 5 ppm 
(19 mg/m³)        

— 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Bromotrifluoromethane 73 75-63-8 see 
Triflu
orobr
omo
meth
ane 

      TWA 2000 
ppm  

TWA 1000 
ppm (6100 
mg/m³) 

TWA 1000 ppm 
(6100 mg/m³) 

TLV:  
1000 ppm as 
TWA. 
 
MAK:  
6200 mg/m³, 
1000 ppm; peak 
limitation 
category: II(8); 

— TWA 1000 
ppm 
(6090 mg/m³)  

1000 ppm 

Trifluorobromomethane 73 75-63-8 1000 6100 1200 7300 TWA 2000 
ppm  

TWA 1000 
ppm (6100 
mg/m³) 

TWA 1000 ppm 
(6100 mg/m³) 

TLV:  
1000 ppm as 
TWA. 
 
MAK:  
6200 mg/m³, 
1000 ppm; peak 
limitation 
category: II(8); 

— TWA 1000 
ppm 
(6090 mg/m³)  

1000 ppm 

*Buta-1,3- diene 74 106-99-0 2 4 — — TWA 4 ppm  Ca TWA 1 ppm ST 5 
ppm 

TLV:  
2 ppm as TWA;  
 
EU-OEL:  
2.2 mg/m³,  
1 ppm as TWA. 

TWA 1 ppm 
(2,2 mg/m³)  

TWA 10 ppm 
(22 mg/m³)  

2 ppm,  

n-Butane 75 106-97-8 600 1430 750 1780 STEL 2000 
ppm  

TWA 800 ppm 
(1900 mg/m³) 

  TLV:  
1000 ppm as 
STEL. 
 
MAK:  
2400 mg/m³,  
1000 ppm; peak 
limitation 
category: II(4); 

TWA 600 
ppm 
(1450 mg/m³)        
 
STEL 750 
ppm  
(1810 mg/m³)  

TWA 800 ppm 
(1900 mg/m³)  

STEL 1000 
ppm (EX) 

Butan-1-ol 76 71-36-3 see n-
Butyl 
alcoh
ol 

      — C 50 ppm (150 
mg/m³)  

TWA 100 ppm 
(300 mg/m³) 

TLV:  
20 ppm as TWA. 
 
MAK:  
310 mg/m³, 
100 ppm; peak 
limitation 
category: I(1);  

STEL 50 ppm 
(154 mg/m³)  

STEL 50 ppm 
(Peak 
limitation) 
(152 mg/m³) 
(Peak 
limitation) 

20 ppm, 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Butan-2-ol 77 78-92-2 see 
sec-
Butyl 
alcoh
ol 

      TWA 200 
ppm 

TWA 100 ppm 
(305 mg/m³) 
ST 150 ppm 
(455 mg/m³) 

TWA 150 ppm 
(450 mg/m³) 

TLV:  
100 ppm as 
TWA  

TWA 100 
ppm 
(308 mg/m³)        
 
STEL 150 
ppm  
(462 mg/m³)  

TWA 100 ppm 
(303 mg/m³)         

100 ppm 

sec-Butyl alcohol 77 78-92-2 100 300 150 450 TWA 200 
ppm 

TWA 100 ppm 
(305 mg/m³) 
ST 150 ppm 
(455 mg/m³) 

TWA 150 ppm 
(450 mg/m³) 

TLV:  
100 ppm as 
TWA  

TWA 100 
ppm 
(308 mg/m³)        
 
STEL 150 
ppm  
(462 mg/m³)  

TWA 100 ppm 
(303 mg/m³)         

100 ppm 

Butan-2-one 
(Methyl ethyl ketone, 
ACGIH) 

78 78-93-3 see 
Methy
l ethyl 
keton
e 

      TWA 400 
ppm 
 
STEL 600 
ppm 

TWA 200 ppm 
(590 mg/m³) 
ST 300 ppm 
(885 mg/m³) 

TWA 200 ppm 
(590 mg/m³)  

TLV:  
200 ppm as 
TWA;  
300 ppm as 
STEL;  
BEI issued. 
 
MAK:  
600 mg/m³,  
200 ppm; peak 
limitation 
category: I(1);  
 
EU-OEL:  
600 mg/m³,  
200 ppm as 
TWA;  
900 mg/m³,  
300 ppm as 
STEL  

TWA 200 
ppm 
(600 mg/m³)        
 
STEL 300 
ppm  
(899 mg/m³)  

TWA 150 ppm 
(445 mg/m³)        
 
STEL 300 
ppm  
(890 mg/m³)  

200 ppm, 
STEL 300 
ppm, BEI 

Crotonaldehyde 79 4170-30-3 2 6 18 6 STEL 0,6 
ppm  

TWA 2 ppm (6 
mg/m³)  

TWA 2 ppm (6 
mg/m³) 

TLV:  
0.3 ppm as 
STEL;  

— TWA 2 ppm 
(5,7 mg/m³)         

C 0,3 ppm,  

trans-But-2- enal 79 4170-30-3 see 
Croto
nalde
hyde 

      STEL 0,6 
ppm  

TWA 2 ppm (6 
mg/m³)  

TWA 2 ppm (6 
mg/m³) 

TLV:  
0.3 ppm as 
STEL; 

— TWA 2 ppm 
(5,7 mg/m³)         

C 0,3 ppm,  
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

*Ethylene glycol ether 
[EGBE] 

80 111-76-2 see 
*2-
Butox
yetha
nol 
mono
butyl 

      TWA 40 
mg/m³     
  

TWA 5 ppm 
(24 mg/m³)  

TWA 50 ppm 
(240 mg/m³)  

TLV:  
20 ppm as TWA;  
 
EU-OEL:  
98 mg/m³,  
20 ppm as TWA;  
246 mg/m³,  
50 ppm as 
STEL; 
 
MAK:  
49 mg/m³,  
10 ppm; peak 
limitation 
category: I(2);  

TWA 25 ppm 
(123 mg/m³)        
 
STEL 50 ppm  
(246 mg/m³)  

TWA 20 ppm 
(96,9mg/m³)        
 
STEL 50 ppm  
(242 mg/m³)  

20 ppm, BEI 

n-Butyl acetate 81 123-86-4 150 710 200 950 TWA 100 
ppm       
 
STEL 300 
ppm   

TWA 150 ppm 
(710 mg/m³) 
ST 200 ppm 
(950 mg/m³) 

TWA 150 ppm 
(710 mg/m³) 

TLV:  
50 ppm as TWA;  
150 ppm as 
STEL. 
 
MAK:  
480 mg/m³,  
100 ppm; peak 
limitation 
category: I(2); 

TWA 150 
ppm 
(724 mg/m³)        
 
STEL 200 
ppm  
(966 mg/m³)  

TWA 150 ppm 
(713mg/m³)        
 
STEL 200 
ppm  
(950 mg/m³)  

50 ppm, 
STEL 150 
ppm 

sec-Butyl acetate 82 105-46-4 200 950 250 1190 TWA 100 
ppm       
 
STEL 300 
ppm   

TWA 200 ppm 
(950 mg/m³) 

TWA 200 ppm 
(950 mg/m³) 

TLV:  
50 ppm as TWA;  
150 ppm as 
STEL  

TWA 200 
ppm 
(966 mg/m³)        
 
STEL 250 
ppm  
(1210 mg/m³)  

TWA 200 ppm 
(950 mg/m³)       

50 ppm, 
STEL 150 
ppm 

tert-Butyl acetate 83 540-88-5 200 950 250 1190 TWA 100 
ppm       
 
STEL 300 
ppm   

TWA 200 ppm 
(950 mg/m³) 

TWA 200 ppm 
(950 mg/m³) 

TLV:  
50 ppm as TWA;  
150 ppm as 
STEL. 
 
MAK:  
96 mg/m³,  
20 ppm; peak 
limitation 
category: II(2);  

TWA 200 
ppm 
(966 mg/m³)        
 
STEL 250 
ppm  
(1210 mg/m³)  

TWA 200 ppm 
(950 mg/m³)       

50 ppm, 
STEL 150 
ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Butyl acrylate 84 141-32-2 2 11 — — TWA 4 ppm  TWA 10 ppm 
(55 mg/m³) 

  TLV:  
2 ppm as TWA; 
 
MAK:  
11 mg/m³, 
2 ppm; peak 
limitation 
category: I(2); 
 
EU-OEL:  
11 mg/m³,  
2 ppm as TWA; 
53 mg/m³,  
10 ppm as STEL  

TWA 1 ppm 
(5 mg/m³)        
 
STEL 5 ppm  
(26 mg/m³)  

TWA 1 ppm 
(5 mg/m³)        
 
STEL 5 ppm  
(26 mg/m³)  

2 ppm,  

2-Methylpropan-2-ol 85 75-65-0 see 
tert-
Butyl 
alcoh
ol 

      TWA 200 
ppm 

TWA 100 ppm 
(300 mg/m³) 
ST 150 ppm 
(450 mg/m³) 

TWA 100 ppm 
(300 mg/m³) 

TLV:  
100 ppm as 
TWA;  
 
MAK:  
62 mg/m³, 
20 ppm; peak 
limitation 
category: II(4);  

TWA 100 
ppm 
(308 mg/m³)        
 
STEL 150 
ppm  
(462 mg/m³)  

TWA 100 ppm 
(303 mg/m³)        
 
STEL 150 
ppm  
(455 mg/m³)  

100 ppm,  

tert-Butyl alcohol 85 75-65-0 100 300 150 450 TWA 200 
ppm 

TWA 100 ppm 
(300 mg/m³) 
ST 150 ppm 
(450 mg/m³) 

TWA 100 ppm 
(300 mg/m³) 

TLV:  
100 ppm as 
TWA;  
 
MAK:  
62 mg/m³,  
20 ppm; peak 
limitation 
category: II(4);  

TWA 100 
ppm 
(308 mg/m³)        
 
STEL 150 
ppm  
(462 mg/m³)  

TWA 100 ppm 
(303 mg/m³)        
 
STEL 150 
ppm  
(455 mg/m³)  

100 ppm,  

n-Butyl chloroformate 88 592-34-7 1 56 — — —       TWA 1 ppm 
(5,7 mg/m³)        

  — 

n-Butyl glycidyl ether 
[BGE] 

89 2426-08-6 25 135 — — TWA 6 ppm  C 5.6 ppm (30 
mg/m³) [15-
minute] 

TWA 50 ppm 
(270 mg/m³) 

TLV:  
3 ppm as TWA;  

— TWA 25 ppm 
(133 mg/m³)        
 
  

3 ppm,  

n-Butyl lactate 90 138-22-7 5 25 — — TWA 10 
ppm 

TWA 5 ppm 
(25 mg/m³) 

    TWA 5 ppm 
(30 mg/m³)        

TWA 5 ppm 
(30 mg/m³)        

5 ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

*Cadmium and cadmium 
compounds, except 
cadmium oxide fume, 
cadmium sulphide and 
cadmium sulphide 
pigments [as Cd] 

92 7440-43-9 
(metal) 

— 001 — — TWA 0,02 
mg/m³ 
(Total 
particulate) 
 
TWA 0,004 
mg/m³ 
(Respirable 
particulate) 

  TWA 0.005 
mg/m³ [*Note: 
The PEL applies 
to all Cadmium 
compounds (as 
Cd).] 

TLV:  
0.01 mg/m³, as 
TWA;  
BEI issued.  

TWA 0,025 
mg/m³        

TWA 0,01 
mg/m³        

0.1 mg/m³, 
0.002 mg/m³ 
(R),  

*Cadmium oxide fume 
[as Cd] 

93 1306-19-0 — 0.01 — 0.050 —   TWA 0.005 
mg/m³ [*Note: 
The PEL applies 
to all Cadmium 
compounds (as 
Cd).] 

TLV:  
0.01 mg/m³, as 
TWA:  

TWA 0,025 
mg/m³        
 
STEL 0,05 
mg/m³  

— — 

*Cadmium sulphide and 
cad- mium sulphide 
pigments respi- rable 
particulate [as Cd] 

94 1306-23-6 — 0.04 — — —       TWA 0,03 
mg/m³        

— — 

Caesium hydroxide 95 21351-79-
1 

— 2 — — — TWA 2 mg/m³   TLV:  
2 mg/m³, as 
TWA  

TWA 2 
mg/m³        

TWA 2 mg/m³        2 mg/m³ 

Calcium carbonate 
inhalable particulate 
respirable particulate 

96 1317-65-3 — 10 —   — TWA 10 
mg/m³ (total) 
TWA 5 mg/m³ 
(resp) 

TWA 15 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

  TWA 10 
mg/m³ 
(inhalable 
dust) 
 
TWA 4 
mg/m³ 
(respirable 
dust) 

TWA 10 
mg/m³ 

— 

Calcium carbonate 
inhalable particulate 
respirable particulate 

97 1317-65-4 — 5 — — —       TWA 10 
mg/m³ 
(inhalable 
dust) 
 
TWA 4 
mg/m³ 
(respirable 
dust) 

— — 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Calcium cyanamide 98 156-62-7 — 0.5 — 1 TWA  1 
mg/m³ 
  

TWA 0.5 
mg/m³ 

  TLV:  
0.5 mg/m³, as 
TWA;  
 
MAK: (inhalable 
fraction): 1 
mg/m³; peak 
limitation 
category: II(2);  

TWA  0,5 
mg/m³ 
 
STEL 1 
mg/m³  

TWA  0,5 
mg/m³  

0.5 mg/m³,  

Calcium hydroxide 99 1305-62-0 — 5 — — TWA  10 
mg/m³ 
  

TWA 5 mg/m³ TWA 15 mg/m³ 
(total) 5 mg/m³ 
(resp) 

TLV:  
5 mg/m³, as 
TWA. 
 
MAK: (inhalable 
fraction): 1 
mg/m³; peak 
limitation 
category: I(2); 
 
EU-OEL: 
(respirable 
fraction): 
1 mg/m³ as 
TWA; 
(respirable 
fraction): 
4 mg/m³ as 
STEL  

TWA 5 
mg/m³ (total)  
 
 
TWA 1 
mg/m³ 
(respirable) 
STEL 4 
mg/m³ 
(respirable) 

TWA 5 mg/m³  5 mg/m³ 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Calcium oxide 100 1305-78-8 — 2 — — TWA  4 
mg/m³ 
  

TWA 2 mg/m³ TWA 5 mg/m³ TLV:  
2 mg/m³, as 
TWA. 
 
MAK: (inhalable 
fraction): 1 
mg/m³; peak 
limitation 
category: I(2);  
 
EU-OEL: 
(respirable 
fraction): 
1 mg/m³ as 
TWA;  
4 mg/m³ as 
STEL  

TWA 2 
mg/m³ (total)  
 
TWA 1 
mg/m³ 
(respirable) 
STEL 4 
mg/m³ 
(respirable) 

TWA 2 mg/m³  2 mg/m³ 

Calcium silicate 
inhalable particulate 
respirable particulate 

101 1344-95-2 
13983-17-
0 ACGIH 

— 10 — — TWA  2 
mg/m³ 
  

TWA 10 
mg/m³ (total) 
TWA 5 mg/m³ 
(resp) 

TWA 15 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

  TWA 10 
mg/m³ 
(inhalable 
dust) 
 
TWA 4 
mg/m³ 
(respirable 
dust) 

TWA 10 
mg/m³ 
(inhalable 
dust) 
 
TWA 4 mg/m³ 
(respirable 
dust) 

1 mg/m³ (I, E),  

Calcium silicate 
inhalable particulate 
respirable particulate 

102 1344-95-2 
13983-17-
0 ACGIH 

— 5 — — TWA  2 
mg/m³ 
  

      TWA 10 
mg/m³ 
(inhalable 
dust) 
 
TWA 4 
mg/m³ 
(respirable 
dust) 

TWA 10 
mg/m³  

1 mg/m³ (I, E),  
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Caprolactam particulate 
inhalable vapour 

104 105-60-2 — 1 — 3 TWA 10 
mg/m³ (dust 
only) 
 
TWA 10 
mg/m³ 
(vapour) 

Dust: TWA 1 
mg/m³ ST 3 
mg/m³ Vapor: 
TWA 0.22 
ppm (1 mg/m³) 
ST 0.66 ppm 
(3 mg/m³) 

  TLV:  
5 mg/m³, as 
TWA;  
 
MAK: (inhalable 
fraction): 5 
mg/m³; peak 
limitation 
category: I(2);  
 
EU-OEL:  
10 mg/m³ as 
TWA;  
40 mg/m³ as 
STEL  

TWA 1 
mg/m³ (dust 
only) 
STEL 3 
mg/m³ (dust 
only) 
 
TWA 10 
mg/m³ (dust 
and vapour) 
STEL 20 
mg/m³ (dust 
and vapour) 

TWA 1 mg/m³ 
(dust only) 
STEL 3 mg/m³ 
(dust only) 
 
TWA 10 
mg/m³ (dust 
and vapour) 
STEL 20 
mg/m³ (dust 
and vapour) 

5 mg/m³ 
(IFV),  

Caprolactam particulate 
inhalable vapour 

105 105-60-3 5 20 10 40 TWA 10 
mg/m³ (dust 
only) 
 
TWA 10 
mg/m³ 
(vapour) 

      TWA 1 
mg/m³ (dust 
only) 
STEL 3 
mg/m³ (dust 
only) 
 
TWA 10 
mg/m³ (dust 
and vapour) 
STEL 20 
mg/m³ (dust 
and vapour) 

TWA 1 mg/m³ 
(dust only) 
STEL 3 mg/m³ 
(dust only) 
 
TWA 10 
mg/m³ (dust 
and vapour) 
STEL 20 
mg/m³ (dust 
and vapour) 

— 

Captan 107 133-06-2 — 5 — 15 TWA 10 
mg/m³   

Ca TWA 5 
mg/m³ 

  TLV:  
5 mg/m³, as 
TWA;  

TWA 5 
mg/m³  
 
STEL 15 
mg/m³  

TWA 0,5 
mg/m³  

5 mg/m³ (I),  

Carbaryl 108 63-25-2 — 5 — 10 TWA 1 
mg/m³  

TWA 5 mg/m³ TWA 5 mg/m³ TLV:  
0.5 mg/m³, as 
TWA;  
BEI issued. 
 
MAK: (inhalable 
fraction):  
5 mg/m³; peak 
limitation 
category: II(4);  

— TWA 5 mg/m³  0.5 mg/m³ 
(IFV), SBEI 
(C) 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Carbofuran 109 1563-66-2 — 0.1 — — TWA 0,2 
mg/m³ 

TWA 0.1 
mg/m³ 

  TLV:  
0.1 mg/m³, as 
TWA;  
BEI issued  

— TWA 0,1 
mg/m³  

0.1 mg/m³ 
(IFV), BEI (C) 

Carbon black 110 1333-86-4 — 35 — 7 TWA 6 
mg/m³   

TWA 3.5 
mg/m³ Ca 
TWA 0.1 mg 
PAHs/m³ 
[Carbon black 
in presence of 
polycyclic 
aromatic 
hydrocarbons 
(PAHs)] 

TWA 3.5 mg/m³ TLV: (inhalable 
fraction):  
3 mg/m³, as 
TWA;  

TWA 3,5 
mg/m³  
 
STEL 7 
mg/m³  

TWA 3 mg/m³   3 mg/m³,  

Carbon dioxide 111 124-38-9 5000 9000 C 
30000 

C 
54000 

TWA 10000 
ppm      
 
STEL 60000 
ppm  

TWA 5000 
ppm (9000 
mg/m³) ST 
30,000 ppm 
(54,000 
mg/m³) 

TWA 5000 ppm 
(9000 mg/m³) 

TLV:  
5000 ppm as 
TWA; 30000 
ppm as STEL. 
 
MAK:  
9100 mg/m³,  
5000 ppm; peak 
limitation 
category: II(2). 
 
EU-OEL:  
9000 mg/m³,  
5000 ppm as 
TWA  

TWA 5000 
ppm 
(9150 mg/m³)        
 
STEL 15000 
ppm  
(27400 
mg/m³)  

TWA 5000 
ppm 
(9000 mg/m³)        
 
STEL 30000 
ppm  
(54000 
mg/m³)  

5000 ppm, 
STEL 30 000 
ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Carbon monoxide 113 630-08-0 30 35 C100 C115 TWA 50 
ppm  

TWA 35 ppm 
(40 mg/m³) C 
200 ppm (229 
mg/m³) 

TWA 50 ppm (55 
mg/m³) 

TLV:  
25 ppm as TWA;  
BEI issued. 
 
MAK:  
35 mg/m³,  
30 ppm; peak 
limitation 
category: II(2);  
 
EU-OEL:  
23 mg/m³,  
20 ppm as TWA;  
117 mg/m³,  
100 ppm as 
STEL  

TWA 20 ppm  
(23 mg/m³) 
STEL 100 
ppm 
(117 mg/m³) 
 
 
TWA 30ppm 
(35 mg/m³)        
STEL  200 
ppm 
(232 mg/m³)        

TWA 30 ppm  
(34 mg/m³)        

25 ppm, BEI 

Carbon tetrabromide 114 558-13-4 0.1 1.4 0.3 4 TWA 0,2 
ppm      
 
STEL 0,6 
ppm  

TWA 0.1 ppm 
(1.4 mg/m³) 
ST 0.3 ppm (4 
mg/m³) 

  TLV:  
0.1 ppm as 
TWA;  
0.3 ppm as 
STEL  

— TWA 0,1 ppm 
(1,4 mg/m³) 
 
STEL 0,3 ppm  
(4,1 mg/m³)  

0.1 ppm, 
STEL 0.3 
ppm 

Tetrabromomethane 114 558-13-4 see 
Carbo
n 
tetrab
romid
e 

      TWA 0,2 
ppm      
 
STEL 0,6 
ppm  

TWA 0.1 ppm 
(1.4 mg/m³) 
ST 0.3 ppm (4 
mg/m³) 

  TLV:  
0.1 ppm as 
TWA;  
0.3 ppm as 
STEL  

— TWA 0,1 ppm 
(1,4 mg/m³) 
 
STEL 0,3 ppm  
(4,1 mg/m³)  

0.1 ppm, 
STEL 0.3 
ppm 

Tetrachloromethane 115 56-23-5 see 
Carbo
n 
tetrac
hlorid
e 

      TWA 10 
ppm 
 
STEL 20 
ppm  

Ca ST 2 ppm 
(12.6 mg/m³) 
[60-minute] 

TWA 10 ppm C 
25 ppm 200 ppm 
(5-minute 
maximum peak 
in any 4 hours) 

TLV:  
5 ppm as TWA;  
10 ppm as 
STEL;  
 
MAK:  
3.2 mg/m³,  
0.5 ppm; peak 
limitation 
category: II(2);  
 
EU-OEL:  
6.4 mg/m³,  
1 ppm as TWA;  
32 mg/m³,  
5 ppm as STEL;  

TWA 1 ppm 
(6,4 mg/m³) 
 
STEL 5 ppm  
(32 mg/m³)  

TWA 0,1 ppm 
(0,63 mg/m³) 
  

5 ppm, STEL 
10 ppm,  
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Carbonyl chloride 116 75-44-5 see 
Phos
gene 

      TWA 0,2 
ppm 

TWA 0.1 ppm 
(0.4 mg/m³) C 
0.2 ppm (0.8 
mg/m³) [15-
minute] 

TWA 0.1 ppm 
(0.4 mg/m³) 

TLV:  
0.1 ppm as 
TWA. 
 
MAK:  
0.41 mg/m³,  
0.1 ppm; peak 
limitation 
category: I(2); 
 
EU-OEL:  
0.08 mg/m³,  
0.02 ppm as 
TWA;  
0.4 mg/m³,  
0.1 ppm as 
STEL  

TWA 0,02 
ppm 
(0,08 mg/m³) 
 
STEL 0,06 
ppm  
(0,25 mg/m³) 

TWA 0,02 
ppm 
(0,08 mg/m³) 
 
STEL 0,06 
ppm  
(0,25 mg/m³) 

0,1 ppm 

Phosgene 116 75-44-5 0.02 0.08 0.06 0.25 TWA 0,2 
ppm 

TWA 0.1 ppm 
(0.4 mg/m³) C 
0.2 ppm (0.8 
mg/m³) [15-
minute] 

TWA 0.1 ppm 
(0.4 mg/m³) 

TLV:  
0.1 ppm as 
TWA. 
 
MAK:  
0.41 mg/m³,  
0.1 ppm; peak 
limitation 
category: I(2); 
 
EU-OEL:  
0.08 mg/m³,  
0.02 ppm as 
TWA;  
0.4 mg/m³,  
0.1 ppm as 
STEL  

TWA 0,02 
ppm 
(0,08 mg/m³) 
 
STEL 0,06 
ppm  
(0,25 mg/m³) 

TWA 0,02 
ppm 
(0,08 mg/m³) 
 
STEL 0,06 
ppm  
(0,25 mg/m³) 

0,1 ppm 

Catechol 117 120-80-9 5 20 — — TWA 10 
ppm 
 
  

TWA 5 ppm 
(20 mg/m³)  

none TLV:  
5 ppm as TWA;  

TWA 5 ppm 
(23 mg/m³) 

TWA 5 ppm 
(23 mg/m³) 

5 ppm,  

o- Dihydraxybenzene 117 120-80-9 see 
Catec
hol 

      TWA 10 
ppm 
 
  

TWA 5 ppm 
(20 mg/m³)  

none TLV:  
5 ppm as TWA;  

TWA 5 ppm 
(23 mg/m³) 

TWA 5 ppm 
(23 mg/m³) 

5 ppm,  
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Pyrocatechol 117 120-80-9 see 
Catec
hol 

      TWA 10 
ppm 
 
  

TWA 5 ppm 
(20 mg/m³)  

none TLV:  
5 ppm as TWA;  

TWA 5 ppm 
(23 mg/m³) 
  

TWA 5 ppm 
(23 mg/m³) 
  

5 ppm,  

Cellulose inhalable 
particulate respirable 
particulate 

118 9004-34-6 — 10 — 20 TWA 20 
mg/m³   

TWA 10 
mg/m³ (total) 
TWA 5 mg/m³ 
(resp) 

TWA 15 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

  TWA 10 
mg/m³ 
(inhalable 
dust) 
STEL 20 
mg/m³  
(inhalable 
dust) 
 
TWA 4 
mg/m³ 
(respirable 
dust) 

TWA 10 
mg/m³  

10 mg/m³ 

Cellulose inhalable 
particulate respirable 
particulate 

119 9004-34-7 — 5 — — TWA 20 
mg/m³   

      TWA 10 
mg/m³ 
(inhalable 
dust) 
STEL 20 
mg/m³  
(inhalable 
dust) 
 
TWA 4 
mg/m³ 
(respirable 
dust) 

— 10 mg/m³ 

Cement inhalable 
particulate respirable 
particulate 

120 — 
 
(65997-
15-1, 
ACGIH) 

— 10 — — TWA 2 
mg/m³ 
(respirable 
dust) 

      TWA 10 
mg/m³ 
(inhalable 
dust) 
TWA 4 
mg/m³ 
(respirable 
dust) 

TWA 10 
mg/m³  

1 mg/m³ (E, 
R),  
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Cement inhalable 
particulate respirable 
particulate 

121 — — 5 — — TWA 2 
mg/m³ 
(respirable 
dust) 

      TWA 10 
mg/m³ 
(inhalable 
dust) 
TWA 4 
mg/m³ 
(respirable 
dust) 

— — 

Chlorine 123 7782-50-5 0.5 1.5 1 3 TWA 1 ppm 
 
STEL 2 ppm   

C 0.5 ppm 
(1.45 mg/m³) 
[15-minute] 

C 1 ppm (3 
mg/m³) 

TLV:  
 
0.1 ppm as 
TWA;  
0.4 ppm as 
STEL; 
 
MAK: peak 
limitation 
category: I(1);  
 
EU-OEL:  
1.5 mg/m³,  
0.5 ppm as 
STEL 

STEL 0,5 
ppm  
(1,5 mg/m³) 

TWA 1 ppm 
(Peak 
limitation) 
(3 mg/m³) 
(Peak 
limitation) 

0.1 ppm, 
STEL 0.4 
ppm,  

Chlorine dioxide 126 10049-04-
4 

0.1 0.3 0.3 0.9 TWA 0,2 
ppm 
 
STEL 0,6 
ppm   

TWA 0.1 ppm 
(0.3 mg/m³) 
ST 0.3 ppm 
(0.9 mg/m³) 

TWA 0.1 ppm 
(0.3 mg/m³)  

TLV: (ceiling 
value): 
 0.1 ppm as 
STEL. 
 
MAK:  
0.28 mg/m³,  
0.1 ppm; peak 
limitation 
category: I(1); 

TWA 0,1 ppm 
(0,28 mg/m³) 
 
STEL 0,3 
ppm  
(0,84 mg/m³) 

TWA 0,1 ppm 
(0,28 mg/m³) 
 
STEL 0,3 ppm  
(0,83 mg/m³) 

C 0.1 ppm 

Chlorine trifluoride 127 7790-91-2 — — C0,1 C0,4 STEL 0,2 
ppm  

C 0.1 ppm (0.4 
mg/m³) 

C 0.1 ppm (0.4 
mg/m³) 

TLV:  
 
0.1 ppm as 
STEL  

— TWA 0,1 ppm 
(Peak 
limitation) 
(0,38 mg/m³) 
(Peak 
limitation) 

C 0.1 ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Chloroacetaldehyde 128 107-20-0 — — C1 C3 — C 1 ppm (3 
mg/m³) 

C 1 ppm (3 
mg/m³) 

TLV:  
1 ppm as STEL. 

STEL 1 ppm  
(3,3 mg/m³) 

TWA 1 ppm 
(Peak 
limitation) 
(3,2 mg/m³) 
(Peak 
limitation) 

C 1 ppm 

2- Chloroacetophenone 129 532-27-4 0.05 0.3 — — TWA 0,1 
ppm 
 
  

TWA 0.3 
mg/m³ (0.05 
ppm) 

TWA 0.3 mg/m³ 
(0.05 ppm) 

TLV:  
0.05 ppm as 
TWA;  

TWA 0,05 
ppm 
(0,32 mg/m³) 
  

TWA 0,05 
ppm 
(0,32 mg/m³) 
  

0.05 ppm,  

Phenacyl chloride 
 
(Chloroacetophenone, 
ACGIH) 

129 532-27-4 see 2-
Chlor
oacet
ophe
none 

      TWA 0,1 
ppm 
 
  

TWA 0.3 
mg/m³ (0.05 
ppm) 

TWA 0.3 mg/m³ 
(0.05 ppm) 

TLV:  
0.05 ppm as 
TWA;  

TWA 0,05 
ppm 
(0,32 mg/m³) 
  

TWA 0,05 
ppm 
(0,32 mg/m³) 
  

0,05 ppm 

Chloroacetyl chloride 130 79-04-9 0.05 0.2 — — TWA 0,1 
ppm 
 
STEL 0,3 
ppm  

TWA 0.05 
ppm (0.2 
mg/m³) 

none TLV:  
0.05 ppm as 
TWA;  
0.15 ppm as 
STEL;   

— TWA 0,05 
ppm 
(0,23 mg/m³) 
 
STEL 0,15 
ppm  
(0,69 mg/m³) 

0.05 ppm, 
STEL 0.15 
ppm 

Chlorobenzene 131 108-90-7 10 46 — — TWA 20 
ppm  

  TWA 75 ppm 
(350 mg/m³) 

TLV:  
10 ppm as TWA;  
 
BEI issued. 
 
 
MAK:  
23 mg/m³,  
5 ppm; peak 
limitation 
category: II(2);  
 
EU-OEL:  
23 mg/m³,  
5 ppm as TWA;  
70 mg/m³,  
15 ppm as STEL  

TWA 1 ppm 
(4,7 mg/m³) 
 
STEL 3 ppm  
(14 mg/m³) 

TWA 10 ppm 
(46 mg/m³) 

10 ppm, BEI 

2-Chlorobuta- 1,3-diene 
 
(β-Chloroprene, ACGIH) 

133 126-99-8 see 
beta-
Chlor
opren
e 

      TWA 20 
ppm  

Ca C 1 ppm 
(3.6 mg/m³) 
[15-minute]  

TWA 25 ppm (90 
mg/m³)   

 
— TWA 10 ppm 

(36 mg/m³) 
1 ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Chlorodifluoromethane 134 75-45-6 1000 3500 — — TWA 2000 
ppm 

TWA 1000 
ppm (3500 
mg/m³) ST 
1250 ppm 
(4375 mg/m³) 

none TLV:  
1000 ppm as 
TWA;  
 
MAK:  
1800 mg/m³,  
500 ppm; peak 
limitation 
category: II(8);  
 
EU-OEL:  
3600 mg/m³,  
1000 ppm as 
TWA  

TWA 1000 
ppm 
(3590 mg/m³) 

TWA 1000 
ppm 
(3540 mg/m³) 

1000 ppm,  

Diflurochloromethane 134 75-45-6 see 
Chlor
odiflu
orom
ethan
e 

      TWA 2000 
ppm 

TWA 1000 
ppm (3500 
mg/m³) ST 
1250 ppm 
(4375 mg/m³) 

none TLV: 1 
000 ppm as 
TWA;  
 
MAK:  
1800 mg/m³,  
500 ppm; peak 
limitation 
category: II(8);  
EU-OEL:  
3600 mg/m³,  
1000 ppm as 
TWA  

TWA 1000 
ppm 
(3590 mg/m³) 

TWA 1000 
ppm 
(3540 mg/m³) 

1000 ppm,  

*1- Chloro-2,3- epoxy 
propane 
 
(Epichlorohydrin, 
ACGIH) 

135 106-89-8 see 
*Epic
hloro
hydrin 

      TWA 1 
mg/m³  

Ca TWA 5 ppm (19 
mg/m³)  

TLV:  
0.5 ppm as 
TWA;  

TWA 0,5 ppm 
(1,9 mg/m³) 
 
STEL 1,5 
ppm  
(5,8 mg/m³)  

TWA 2 ppm 
(7,6 mg/m³) 

0,5 ppm,  

Chloroethane 136 75-00-3 see 
Ethyl 
chlori
de 

      TWA 200 
ppm 

Handle with 
caution in the 
workplace. 

TWA 1000 ppm 
(2600 mg/m³) 

TLV:  
100 ppm as 
TWA;  
 
EU-OEL:  
268 mg/m³,  
100 ppm as 
TWA  

TWA 50 ppm 
(134 mg/m³) 

TWA 1000 
ppm 
(2640 mg/m³) 

100 ppm,  
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Ethyl chloride 136 75-00-3 100 260 — — TWA 200 
ppm  

Handle with 
caution in the 
workplace. 

TWA 1000 ppm 
(2600 mg/m³) 

TLV:  
100 ppm as 
TWA; ( 
 
EU-OEL:  
268 mg/m³,  
100 ppm as 
TWA  

TWA 50 ppm 
(134 mg/m³) 

TWA 1000 
ppm 
(2640 mg/m³) 

100 ppm,  

2-Chloroethanol 
 
(Ethylene chlorohydrin, 
ACGIH) 

137 107-07-3 see 
Ethyl
ene 
chloro
hydrin 

      STEL 2 ppm   C 1 ppm (3 
mg/m³)  

TWA 5 ppm (16 
mg/m³)  

TLV:  
1 ppm as STEL;  
 
MAK:  
6.7 mg/m³,  
2 ppm; peak 
limitation 
category: II(1);  

STEL 1 ppm  
(3,4 mg/m³)  

TWA 1 ppm 
(Peak 
limitation) 
(3,3 mg/m³) 
(Peak 
limitation) 

C 1 ppm,  

*Chloroethylene VCM) 138 75-01-4 see 
*Vinyl 
chlori
de 

      TWA 2 ppm  Ca [1910.1017] 
TWA 1 ppm C 5 
ppm [15-minute] 

TLV:  
1 ppm as TWA;  
 
EU-OEL: 
2.6 mg/m³,  
1 ppm as TWA. 

TWA 1 ppm 
(2,6 mg/m³)  

TWA 5 ppm 
(13 mg/m³)  

1 ppm,  

*Vinyl chloride 138 75-01-4 3 — — — TWA 2 ppm  Ca [1910.1017] 
TWA 1 ppm C 5 
ppm [15-minute] 

TLV:  
1 ppm as TWA;  
 
EU-OEL:  
2.6 mg/m³,  
1 ppm as TWA. 

TWA 1 ppm 
(2,6 mg/m³)  

TWA 5 ppm 
(13 mg/m³)  

1 ppm,  

Trichloromethane 
 
(Chloroform, ACGIH) 

139 67-66-3 see 
Chlor
oform 

      TWA 20 
ppm  

Ca ST 2 ppm 
(9.78 mg/m³) 
[60-minute]  

C 50 ppm (240 
mg/m³ 

  TWA 2 ppm  
(10 mg/m³)  

10 ppm,  

Chloromethane 140 74-87-3 see 
Methy
l 
chlori
de 

      TWA 100 
ppm 
 
STEL 200 
ppm  

Ca TWA 100 ppm C 
200 ppm 300 
ppm (5-minute 
maximum peak 
in any 3 hours) 

TLV: 50 ppm as 
TWA; 100 ppm 
as STEL;  
 
MAK:  
100 mg/m³,  
50 ppm; peak 
limitation 
category: II(2); 

TWA 50 ppm 
(105 mg/m³) 
 
STEL 100 
ppm  
(210 mg/m³)  

TWA 50 ppm 
(103 mg/m³) 
 
STEL 100 
ppm  
(207 mg/m³)  

50 ppm, 
STEL 100 
ppm,  
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Methyl chloride 140 74-87-3 50 105 100 210 TWA 100 
ppm 
 
STEL 200 
ppm   

Ca TWA 100 ppm C 
200 ppm 300 
ppm (5-minute 
maximum peak 
in any 3 hours) 

TLV:  
50 ppm as TWA; 
100 ppm as 
STEL;  
 
MAK:  
100 mg/m³, 
50 ppm; peak 
limitation 
category: II(2);  

TWA 50 ppm 
(105 mg/m³) 
 
STEL 100 
ppm  
(210 mg/m³)  

TWA 50 ppm 
(103 mg/m³) 
 
STEL 100 
ppm  
(207 mg/m³)  

50 ppm, 
STEL 100 
ppm,  

Chloropentafluoroethane 142 76-15-3 1000 6320 — — TWA 2000 
ppm  

TWA 1000 
ppm (6320 
mg/m³) 

  TLV:  
1000 ppm as 
TWA  

— TWA 1000 
ppm 
(6320 mg/m³) 

1000 ppm 

Chloropicrin 143 76-06-2 0.1 0.7 0.3 2 TWA 0,2 
ppm  

TWA 0.1 ppm 
(0.7 mg/m³) 

TWA 0.1 ppm 
(0.7 mg/m³) 

TLV:  
0.1 ppm as 
TWA;  
 
MAK:  
0.68 mg/m³,  
0.1 ppm; peak 
limitation 
category: I(1)  

TWA 0,1 ppm 
(0,68 mg/m³) 
 
STEL 0,3 
ppm  
(2,1 mg/m³)  

TWA 0,1 ppm 
(0,67 mg/m³) 

0.1 ppm,  

Trichloronitromethane 143 76-06-2 see 
Chlor
opicri
n 

      TWA 0,2 
ppm  

TWA 0.1 ppm 
(0.7 mg/m³) 

TWA 0.1 ppm 
(0.7 mg/m³) 

TLV:  
0.1 ppm as 
TWA;  
 
MAK:  
0.68 mg/m³,  
0.1 ppm; peak 
limitation 
category: I(1)  

TWA 0,1 ppm 
(0,68 mg/m³) 
 
STEL 0,3 
ppm  
(2,1 mg/m³)  

TWA 0,1 ppm 
(0,67 mg/m³) 

0.1 ppm,  

Chlorosulphonic acid 144 7790-94-5 — 1 — — —       TWA 1 
mg/m³ 

TWA 0,209 
ppm 
(1 mg/m³) 

— 

2-Chlorotoluene 145 95-49-8 50 250 — — TWA 100 
ppm 

TWA 50 ppm 
(250 mg/m³) 
ST 75 ppm 
(375 mg/m³) 

  TLV:  
50 ppm as TWA  

— TWA 50 ppm 
(259 mg/m³) 

50 ppm 

2-Chloro-6- 
(trichloromethyl) pyridine 

146 1929-82-4 see 
Nitrap
yrin 

      TWA 20 
mg/m³ 
 
STEL 40 
mg/m³ 

TWA 10 
mg/m³ (total) 
ST 20 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

TWA 15 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

TLV:  
10 mg/m³, as 
TWA;  
20 mg/m³ as 
STEL;  

— TWA 10 
mg/m³ 
 
STEL 20 
mg/m³ 

10 mg/m³ 
(IFV), STEL 
20 mg/m³ 
(IFV),  
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Nitrapyrin 146 1929-82-4 — 10 — 20 TWA 20 
mg/m³ 
 
STEL 40 
mg/m³ 

TWA 10 
mg/m³ (total) 
ST 20 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

TWA 15 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

TLV:  
10 mg/m³, as 
TWA;  
20 mg/m³ as 
STEL;  

— TWA 10 
mg/m³ 
 
STEL 20 
mg/m³ 

10 mg/m³ 
(IFV), STEL 
20 mg/m³ 
(IFV),  

Chromium, metal and 
inorganic compounds [as 
Cr] Cr [II] compounds 

148 7440-47-3 
(metal) 

— 0.5 — — — TWA 0.5 
mg/m³  

TWA 1 mg/m³ TLV: (as Cr(0), 
inhalable 
fraction): 0.5 
mg/m³, as TWA  

TWA 0,5 
mg/m³ 

TWA 0,5 
mg/m³ 

Cr(0)0.5 
mg/m³ (I) 
Cr(III) 0.003 
mg/m³ (I), 
Cr(VI) water 
soluble 
0.0002 
mg/m³(I), 
STEL ,0005 
mg/m³(I), 
Cr(VI) 
Chromyl 
chloride 
0.0001 
ppm(IFV), 
STEL 
0,00025 ppm 
(IFV),  

Chromium, metal and 
inorganic compounds [as 
Cr] Metal and Cr [III] 
compounds 

149 — — 0.5 — — TWA 1 
mg/m³ 

TWA 0.5 
mg/m³  

TWA 0.5 mg/m³   TWA 0,5 
mg/m³ 

TWA 0,5 
mg/m³ 

Cr(0)0.5 
mg/m³ (I) 
Cr(III) 0.003 
mg/m³ (I), 
Cr(VI) water 
soluble 
0.0002 
mg/m³(I), 
STEL ,0005 
mg/m³(I), 
Cr(VI) 
Chromyl 
chloride 
0.0001 
ppm(IFV), 
STEL 
0,00025 ppm 
(IFV),  
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Chromium, metal and 
inorganic compounds [as 
Cr] Cr [VI] compounds 

150 — — 0.05 — — water 
soluble 
compounds 
TWA 0.1 
mg/m³ (ML 
Table 2) and 
water 
insoluble 
compunds 
TWA 0.02 
mg/m³ (ML 
Table 2) 

      TWA 0,01 
mg/m³ 
TWA 0,025 
mg/m³ 
(process 
generated)  

TWA 0,05 
mg/m³  

Cr(0)0.5 
mg/m³ (I) 
Cr(III) 0.003 
mg/m³ (I), 
Cr(VI) water 
soluble 
0.0002 
mg/m³(I), 
STEL ,0005 
mg/m³(I), 
Cr(VI) 
Chromyl 
chloride 
0.0001 
ppm(IFV), 
STEL 
0,00025 ppm 
(IFV),  

Coal dust [respirable 
particu- late] 

151 — — 2 — — TWA 0,8 
mg/m³ 
(Anthracite) 
 
TWA 1,8 
mg/m³ 
(Bituminous 
or Lignite) 

TWA 1 mg/m³ 
[measured 
according to 
MSHA method 
(CPSU)] 
TWA 0.9 
mg/m³ 
[measured 
according to 
ISO/CEN/AC
GIH criteria] 

TWA 2.4 mg/m³ 
[respirable, < 5% 
SiO₂] 
TWA (10 
mg/m³)/(%SiO₂ 
+ 2) [respirable, 
> 5% SiO₂] 
[Note: The Mine 
Safety and 
Health 
Administration 
(MSHA) PEL for 
respirable coal 
mine dust with < 
5% silica is 2.0 
mg/m³, or (10 
mg/m³) / (% 
respirable quartz 
+ 2) for coal dust 
with > 5% silica.] 

  — TWA 3 mg/m³  Anthracite 0.4 
mg/m³ (R) 
Butininous or 
Lignite 0.9 
mg/me (R),  

Coal tar pitch volatiles 
[as cyclohexane soluble] 

152 65996-93-
2 

— 0.14 — — TWA 0,4 
mg/m³  

Ca TWA 0.1 
mg/m³ 
(cyclohexane-
extractable 
fraction) 

TWA 0.2 mg/m³ 
(benzene-
soluble fraction) 
[1910.1002] 

TLV:  
0.2 mg/m³, as 
TWA;  

— TWA 0,2 
mg/m³ 

0.2 mg/m³, 
BEI (P) 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

*Cobalt and cobalt 
compounds [as Co] 

153 7440-48-4 — 0.05 — — TWA 0,04 
mg/m³ 

TWA 0.05 
mg/m³ 

TWA 0.1 mg/m³ TLV:  
0.02 mg/m³, as 
TWA;  
 
BEI issued. 
 

TWA 0,1 
mg/m³ 

TWA 0,05 
mg/m³ 

0.02 mg/m³ 
(I), BEI 

Copper Fume(as Cu] 154 1317-38-0 
7440-50-8 
(ACGIH) 

— 0.2 — — TWA 0,4 
mg/m³ 

TWA 0.1 
mg/m³ 

TWA 0.1 mg/m³ TLV: (fume, as 
Cu):  
0.2 mg/m³, as 
TWA. 
TLV: (dust and 
mists, as Cu):  
1 mg/m³, as 
TWA. 
 
MAK: (respirable 
fraction):  
0.01 mg/m³; 
peak limitation 
category: II(2);  

TWA 0,2 
mg/m³ 

TWA 0,2 
mg/m³ 

Fume 0.2 
mg/m³ 
Dust as mists 
1 mg/m³ 

Copper Dust and mists 
(as Cu] 

155 7440-50-8 1 — 2   TWA 2 
mg/m³ 
  

TWA 1 mg/m³ 
[*Note: The 
REL also 
applies to 
other copper 
compounds 
(as Cu) except 
Copper fume.] 

TWA 1 mg/m³ 
[*Note: The PEL 
also applies to 
other copper 
compounds (as 
Cu) except 
copper fume.] 

TLV: (fume, as 
Cu):  
0.2 mg/m³, as 
TWA. 
TLV: (dust and 
mists, as Cu):  
1 mg/m³, as 
TWA. 
 
MAK: (respirable 
fraction):  
0.01 mg/m³; 
peak limitation 
category: II(2); 

TWA 1 
mg/m³ 
 
STEL 2 
mg/m³ 

TWA 1 mg/m³ 
  

Fume 0.2 
mg/m³ 
Dust as mists 
1 mg/m³ 

Cotton dust 156 — — 0.2 — — TWA 0,2 
mg/m³ 
(thoracic 
fraction) 

TWA <0.200 
mg/m³ 

    TWA 2,5 
mg/m³ 

TWA ,0,2 
mg/m³ 

0.1 mg/m³ (T),  
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Cryofluorane [INN] 156 76-14-2 see 
1,2-
Dichl
orotet
rafluo
roeth
ane 

      TWA 2000 
ppm 

TWA 1000 
ppm (7000 
mg/m³) 

TWA 1000 ppm 
(7000 mg/m³) 

TLV:  
1000 ppm as 
TWA;  
 
MAK:  
7100 mg/m³,  
1000 ppm; peak 
limitation 
category: II(8); 

TWA 1000 
ppm 
(7110 mg/m³) 
 
STEL 1250 
ppm  
(8890 mg/m³)  

TWA 1000 
ppm 
(6990 mg/m³) 

1000 ppm,  

1,2- 
Dichlorotetrafluoroethan
e 

158 76-14-2 1000 7000 1250 8750 TWA 2000 
ppm 

TWA 1000 
ppm (7000 
mg/m³) 

TWA 1000 ppm 
(7000 mg/m³) 

TLV:  
1000 ppm as 
TWA;  
 
MAK:  
7100 mg/m³,  
1000 ppm; peak 
limitation 
category: II(8); 

TWA 1000 
ppm 
(7110 mg/m³) 
 
STEL 1250 
ppm  
(8890 mg/m³)  

TWA 1000 
ppm 
(6990 mg/m³) 

1000 ppm,  

Tetrafluorodichloroethan
e 

158 76-14-2 see 
1,2- 
Dichl
orotet
rafluo
roeth
ane 

      TWA 2000 
ppm 

TWA 1000 
ppm (7000 
mg/m³) 

TWA 1000 ppm 
(7000 mg/m³) 

TLV:  
1000 ppm as 
TWA;  
 
MAK:  
7100 mg/m³,  
1000 ppm; peak 
limitation 
category: II(8);  

TWA 1000 
ppm 
(7110 mg/m³) 
 
STEL 1250 
ppm  
(8890 mg/m³)  

TWA 1000 
ppm 
(6990 mg/m³) 

1000 ppm,  

Isopropyl benzene 159 98-82-8 see 
Cume
ne 

      TWA 100 
ppm  

TWA 50 ppm 
(245 mg/m³)  

TWA 50 ppm 
(245 mg/m³)  

TLV:  
50 ppm as TWA. 
 
MAK:  
50 mg/m³,  
10 ppm; peak 
limitation 
category: II(4);  
 
EU-OEL:  
100 mg/m³,  
20 ppm as TWA;  
250 mg/m³,  
250 ppm as 
STEL;  

TWA 25 ppm 
(125mg/m³) 
 
STEL 50 ppm  
(250 mg/m³)  

TWA 25 ppm 
(125 mg/m³) 
 
STEL 75 ppm  
(375 mg/m³)  

1 ppm, 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Cyanamide 160 420-04-2 — 2 — — TWA 4 
mg/m³  

TWA 2 mg/m³   TLV:  
2 mg/m³, as 
TWA. 
 
MAK:  
0.35 mg/m³,  
0.2 ppm; peak 
limitation 
category: II(1);  
 
EU-OEL:  
1 mg/m³,  
0.58 ppm as 
TWA; 

TWA 0,58 
ppm 
(1 mg/m³)  

TWA 2 mg/m³  2 mg/m³ 

Cyanogen 161 460-19-5 10 20 — — STEL 10 
ppm  

TWA 10 ppm 
(20 mg/m³) 

  TLV: 
5 ppm as STEL. 
 
MAK:  
11 mg/m³,  
5 ppm; peak 
limitation 
category: II(2);  

— TWA 10 ppm 
(21 mg/m³) 

C 5 ppm 

Oxalonitrile 161 460-19-5 see 
Cyan
ogen 

      STEL 10 
ppm  

TWA 10 ppm 
(20 mg/m³) 

  TLV:  
5 ppm as STEL. 
 
MAK:  
11 mg/m³,  
5 ppm; peak 
limitation 
category: II(2); 

— TWA 10 ppm 
(21 mg/m³) 

C 5 ppm 

Cyanogen chloride 162 506-77-4 — — C0,3 C0,6 STEL 0,6 
ppm  

C 0.3 ppm (0.6 
mg/m³) 

  TLV: 
0.3 ppm as 
STEL  

STEL 0,3 
ppm  
(0,77 mg/m³)  

TWA 0,3 ppm 
(Peak 
limitation)  
(0,75 mg/m³) 
(Peak 
limitation)  

C 0,3 ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Cychlohexane 163 110-82-7 100 340 300 1030 TWA 200 
ppm  

TWA 300 ppm 
(1050 mg/m³) 

TWA 300 ppm 
(1050 mg/m³) 

TLV:  
100 ppm as 
TWA. 
 
MAK:  
700 mg/m³,  
200 ppm; peak 
limitation 
category: II(4); 
 
EU-OEL:  
700 mg/m³, 
200 ppm as 
TWA  

TWA 100 
ppm 
(350 mg/m³) 
 
STEL 300 
ppm  
(1050 mg/m³)  

TWA 100 ppm 
(350 mg/m³) 
 
STEL 300 
ppm  
(1050 mg/m³)  

100 ppm 

Cyclohexanol 164 108-93-0 50 200 — — TWA 100  
ppm  

TWA 50 ppm 
(200 mg/m³)  

TWA 50 ppm 
(200 mg/m³) 

TLV:  
50 ppm as TWA;  

TWA 50 ppm 
(208 mg/m³) 
  

TWA 50 ppm 
(206 mg/m³) 
  

50 ppm, 

Cyclohexanone 165 108-94-1 25 100 50 200 TWA 40  
ppm 
 
STEL 100 
ppm  

TWA 25 ppm 
(100 mg/m³)  

TWA 50 ppm 
(200 mg/m³) 

TLV:  
20 ppm as TWA;  
50 ppm as 
STEL;  
 
EU-OEL:  
40.8 mg/m³,  
10 ppm as TWA;  
81.6 mg/m³,  
20 ppm as 
STEL; 

TWA 10 ppm 
(41 mg/m³) 
 
STEL 20 ppm  
(82 mg/m³)  

TWA 25 ppm 
(100 mg/m³) 

20 ppm, 
STEL 50 
ppm, 

Cyclohexene 166 110-83-8 300 1015 — — TWA 600  
ppm 

TWA 300 ppm 
(1015 mg/m³) 

TWA 300 ppm 
(1015 mg/m³) 

TLV:  
300 ppm as 
TWA  

— TWA 300 ppm 
(1010 mg/m³) 
  

(300 ppm) 

Cyclohexylamine 167 108-91-8 10 40 — — TWA 20 
ppm 
 
  

TWA 10 ppm 
(40 mg/m³) 

  TLV:  
10 ppm as TWA;  
 
MAK:  
8.2 mg/m³,  
2 ppm; peak 
limitation 
category: I(2); 

TWA 10 ppm 
(41 mg/m³) 
  

TWA 10 ppm 
(41 mg/m³) 
  

10 ppm,  

Hexahydro-1,3,5-trinitro- 
1,3,5- triazine 

168 121-82-4 see 
Cyclo
nite 

      TWA 1 
mg/m³ 
  

TWA 1.5 
mg/m³ ST 3 
mg/m³  

  TLV:  
0.5 mg/m³, as 
TWA; 

— TWA 1,5 
mg/m³ 
  

0,5 mg/m³,  
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

ROX 168 121-82-4 see 
Cyclo
nite 

      TWA 1 
mg/m³  
  

TWA 1.5 
mg/m³ ST 3 
mg/m³  

  TLV:  
0.5 mg/m³, as 
TWA;  

— TWA 1,5 
mg/m³ 
  

0,5 mg/m³,  

Cyhexatin 169 13121-70-
5 

— 5 — 10 TWA 10 
mg/m³  
  

TWA 5 mg/m³ TWA 0.32 
mg/m³ [0.1 
mg/m³ (as Sn)]  

  — TWA ,5 mg/m³ 
  

5 mg/m³,  

Tricyclohexyltin 
hydroxide 

169 13121-70-
5 

see 
Cyhe
xatin 

      TWA 10 
mg/m³  
  

TWA 5 mg/m³ TWA 0.32 
mg/m³ [0.1 
mg/m³ (as Sn)]  

  — TWA ,5 mg/m³ 
  

5 mg/m³,  

2,4- 
Dichlorophenoxyacetic 
acid 

170 94-75-7 see 
2,4-D 

      — TWA 10 
mg/m³ 

TWA 10 mg/m³ TLV: (inhalable 
fraction): 
10 mg/m³, as 
TWA;  
 
MAK: (inhalable 
fraction):  
2 mg/m³; peak 
limitation 
category: II(2); 

TWA 10 
mg/m³ 
 
STEL 20 
mg/m³ 
  

TWA 10 
mg/m³ 
 
 
  

10 mg/m³ (I),  

2,4-D 170 94-75-7 — 10 — 20 — TWA 10 
mg/m³ 

TWA 10 mg/m³ TLV: (inhalable 
fraction):  
10 mg/m³, as 
TWA;  
 
MAK: (inhalable 
fraction): 
 2 mg/m³; peak 
limitation 
category: II(2); 

TWA 10 
mg/m³ 
 
STEL 20 
mg/m³ 
  

TWA 10 
mg/m³ 
 
 
  

10 mg/m³ (I),  

1,1,1-Trichlorobis 2,2-
bis(p- 
chlorophenyl)ethane 

171 50-29-3 see 
DDT 

      — Ca TWA 0.5 
mg/m³ 

TWA 1 mg/m³  TLV:  
1 mg/m³, as 
TWA;  
 
MAK: (inhalable 
fraction):  
1 mg/m³; peak 
limitation 
category: II(8); 

— TWA 1 mg/m³ 
 
 
  

1 mg/m³,  
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

DDT 171 50-29-3 — 1 — 3 — Ca TWA 0.5 
mg/m³ 

TWA 1 mg/m³  TLV:  
1 mg/m³, as 
TWA;  
 
MAK: (inhalable 
fraction):  
1 mg/m³; peak 
limitation 
category: II(8);  

— TWA 1 mg/m³ 
 
 
  

1 mg/m³,  

Dichiorodiphenytrichloro
ethane 

171 50-29-3 see 
DDT 

      — Ca TWA 0.5 
mg/m³ 

TWA 1 mg/m³  TLV:  
1 mg/m³, as 
TWA;  
 
MAK: (inhalable 
fraction):  
1 mg/m³; peak 
limitation 
category: II(8); 

— TWA 1 mg/m³ 
 
 
  

1 mg/m³,  

DDVP 172 62-73-7 see 
Dichl
orvos 

      TWA 0,2 
mg/m³  
 
  

TWA 1 mg/m³  TWA 1 mg/m³  TLV:  
0.1 mg/m³, as 
TWA; 
BEI issued. 
 
MAK:  
1 mg/m³,  
0.11 ppm; peak 
limitation 
category: II(2); 

— TWA 0,1 ppm 
(0,9 mg/m³) 
 
 
  

0,1 mg/m³ 
(IFV), BEI (C) 

2,4-DES 173 136-78-7 see 
Sodiu
m 
2,4- 
dichlo
rophe
noxye
thyt 
sulph
ate 

      TWA 20 
mg/m³   
  

TWA 10 
mg/m³ (total) 
TWA 5 mg/m³ 
(resp) 

TWA 15 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

TLV:  
10 mg/m³, as 
TWA;  

TWA 10 
mg/m³ 
 
STEL 20 
mg/m³ 
  

TWA 10 
mg/m³ 
 
 
  

10 mg/m³,  

Sodium 2,4-
dichlorophenoxy ethyl 
sulphate 

173 136-78-7 — 10 — 20 TWA 20 
mg/m³    

TWA 10 
mg/m³ (total) 
TWA 5 mg/m³ 
(resp) 

TWA 15 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

TLV:  
10 mg/m³, as 
TWA;  

TWA 10 
mg/m³ 
 
STEL 20 
mg/m³ 
  

TWA 10 
mg/m³ 
 
 
  

10 mg/m³,  
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Derris, commercial 175 83-79-4 see 
Roten
one 

      — TWA 5 mg/m³ TWA 5 mg/m³ TLV:  
5 mg/m³, as 
TWA;  

TWA 5 
mg/m³ 
 
STEL 10 
mg/m³ 
  

TWA 5 mg/m³ 
 
 
  

5 mg/m³,  

Rotenone 175 83-79-4 — 5 — 10 — TWA 5 mg/m³ TWA 5 mg/m³ TLV:  
5 mg/m³, as 
TWA;  

TWA 5 
mg/m³ 
 
STEL 10 
mg/m³ 
  

TWA 5 mg/m³ 
 
 
  

5 mg/m³,  

4-Hydroxy-4- methyl-
pentan- 2-one 

176 123-42-2 see 
Diace
tone 
alcoh
ol 

      TWA 100 
ppm 

TWA 50 ppm 
(240 mg/m³) 

TWA 50 ppm 
(240 mg/m³) 

TLV:  
50 ppm as TWA. 
 
MAK:  
96 mg/m³,  
20 ppm; peak 
limitation 
category: I(2); 

TWA 50 ppm 
(241 mg/m³) 
 
STEL 75 ppm 
(362 mg/m³) 
  

TWA 50 ppm 
(238 mg/m³) 

50 ppm 

Diacetone alcohol 176 123-42-2 50 240 75 360 TWA 100 
ppm 

TWA 50 ppm 
(240 mg/m³) 

TWA 50 ppm 
(240 mg/m³) 

TLV:  
50 ppm as TWA. 
MAK:  
96 mg/m³,  
20 ppm; peak 
limitation 
category: I(2);  

TWA 50 ppm 
(241 mg/m³) 
 
STEL 75 ppm 
(362 mg/m³) 
  

TWA 50 ppm 
(238 mg/m³) 

50 ppm 

Dialkyl 79 phthalate 177 — — 5 — — —       TWA 5 
mg/m³ 

  — 

Di-linear 79 phthalate 177 — see 
Dialky
l 79 
phthal
ate 

      —       TWA 5 
mg/m³ 

  — 

Diallyl phthalate 178 131-17-9 — 5 — — —       TWA 5 
mg/m³ 

  — 

2,2’- 
Diaminodiethylamine 

179 111-40-0 see 
Dieth
ytene 
triami
ne 

      TWA 2 ppm  TWA 1 ppm (4 
mg/m³)  

  TLV:  
1 ppm as TWA;   

TWA 1 ppm 
(4,3 mg/m³) 

TWA 1 ppm 
(4,2 mg/m³) 

— 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

2,2’- Iminodi(ethylamine) 179 111-40-0 see 
Dieth
ylene 
triami
ne 

      TWA 2 ppm  TWA 1 ppm (4 
mg/m³)  

  TLV:  
1 ppm as TWA;  

TWA 1 ppm 
(4,3 mg/m³)  

TWA 1 ppm 
(4,2 mg/m³) 

— 

*4,4’- 
Diaminodiphenylmethan
e [DADPM, DDM] 

180 101-77-9 see 
*4,4’-
Methy
lenedi
anilin
e 

      TWA 0,2 
ppm 
 
  

Ca [1910.1050] 
TWA 0.010 ppm 
ST 0.100 ppm 

TLV:  
0.1 ppm as 
TWA; (skin)  

TWA 0,01 
ppm 
(0,08 mg/m³)   

TWA 0,1 ppm 
(0,81 mg/m³)   

0,1 ppm 

*4,4’- Methylene dianiline 
[MDA] 

180 101-77-9 0.01 0.08 — — TWA 0,2 
ppm 
 
  

Ca [1910.1050] 
TWA 0.010 ppm 
ST 0.100 ppm 

TLV:  
0.1 ppm as 
TWA; 
  

TWA 0,01 
ppm 
(0,08 mg/m³)   

TWA 0,1 ppm 
(0,81 mg/m³)   

0,1 ppm 

*MDA 180 101-77-9 see 
*4,4’
Methy
lene 
dianili
ne 

      TWA 0,2 
ppm 
 
  

Ca [1910.1050] 
TWA 0.010 ppm 
ST 0.100 ppm 

TLV: 
 0.1 ppm as 
TWA; 

TWA 0,01 
ppm 
(0,08 mg/m³)   

TWA 0,1 ppm 
(0,81 mg/m³)   

0,1 ppm 

1,2- Diaminoethane 181 107-15-3 see 
Ethyl
ene 
diami
ne 

      TWA 20 
ppm 
 
  

TWA 10 ppm 
(25 mg/m³) 

TWA 10 ppm (25 
mg/m³) 

TLV:  
10 ppm as TWA;  

— TWA 10 ppm 
(25 mg/m³)   

10 ppm 

Ethylene diamine 181 107-15-3 10 25 — — TWA 20 
ppm 
 
  

TWA 10 ppm 
(25 mg/m³) 

TWA 10 ppm (25 
mg/m³) 

TLV: 10 ppm as 
TWA;  

— TWA 10 ppm 
(25 mg/m³)   

10 ppm 

Diammonium 
peroxodisulphate [as 
S2O8] 

182 7727-54-0 — 1 — — —       — TWA 0,01 
mg/m³ (Peak 
limitation)  

0,1 mg/m³ 

Diatomaceous earth, 
natural [respirable 
particulate] 

183 68855-54- 
9 

— 1.5 — — — TWA 6 mg/m³ TWA 20 mppcf 
(80 
mg/m³/%SiO2) 

  TWA 1,2 
mg/m³  

TWA 10 
mg/m³  

— 

Diazomethane 185 334-88-3 0.2 0.4 — — TWA 0,4 
ppm 
 
  

TWA 0.2 ppm 
(0.4 mg/m³) 

TWA 0.2 ppm 
(0.4 mg/m³) 

TLV:  
0.2 ppm as 
TWA;  

— TWA 0,2 ppm 
(0,34 mg/m³)   

0,2 ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Diborane 186 19287-45- 
7 

0.1 0.1 — — TWA 0,2 
ppm 
 
  

TWA 0.1 ppm 
(0.1 mg/m³) 

TWA 0.1 ppm 
(0.1 mg/m³) 

TLV:  
0.1 ppm as TWA  

— TWA 0,1 ppm 
(0,11 mg/m³)   

0,1 ppm 

1,2-Dibromo-2,2- 
dichloroethyl dimethyl 
phosphate 

187 300-76-5 see 
Naled 

      TWA 0,2 
mg/m³  
 
  

TWA 3 mg/m³  TWA 3 mg/m³ TLV:  
0.1 mg/m³, as 
TWA; 
 
MAK: (inhalable 
fraction):  
0.5 mg/m³; peak 
limitation 
category: II(2); 

— TWA 3 mg/m³  0,1 mg/m³ 
(IFV), BEI (C) 

Dibrom 187 300-76-5 see 
Naled 

      TWA 0,2 
mg/m³  
 
 
  

TWA 3 mg/m³  TWA 3 mg/m³ TLV: 
 0.1 mg/m³, as 
TWA; 
 
MAK: (inhalable 
fraction):  
0.5 mg/m³; peak 
limitation 
category: II(2); 

— TWA 3 mg/m³  0,1 mg/m³ 
(IFV), BEI (C) 

Naled 187 300-76-5 — 3 — 6 TWA 0,2 
mg/m³  
 
 
  

TWA 3 mg/m³  TWA 3 mg/m³ TLV: 
0.1 mg/m³, as 
TWA;  
BEI issued. 
 
MAK: (inhalable 
fraction):  
0.5 mg/m³; peak 
limitation 
category: II(2); 

— TWA 3 mg/m³  0,1 mg/m³ 
(IFV), BEI (C) 

Dibromodifluoromethane 188 75-61-6 100 860 150 1290 TWA 200 
ppm 
 
  

TWA 100 ppm 
(860 mg/m³) 

TWA 100 ppm 
(860 mg/m³) 

TLV:  
100 ppm as 
TWA  

— TWA 100 ppm 
(858 mg/m³)  

100 ppm 

*1,2- Dibromoethane 189 106-93-4 see 
*Ethyl
ene 
dibro
mide 

      TWA 0,5 
ppm  

Ca TWA 0.045 
ppm C 0.13 
ppm [15-
minute] 

TWA 20 ppm C 
30 ppm 50 ppm 
[5-minute 
maximum peak] 

 
TWA 0,5 ppm 
(3,9 mg/m³)  

— 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Dibutyl hydrogen 
phosphate 

190 107-66-4 see 
Dibut
yl 
phosp
hate 

      TWA 10 
mg/m³  
 
 
 
  

TWA 1 ppm (5 
mg/m³) ST 2 
ppm (10 
mg/m³) 

TWA 1 ppm (5 
mg/m³) 

TLV:  
5 mg/m³, as 
TWA;  

TWA 1 ppm 
(8,7 mg/m³) 
 
STEL 2 ppm 
(17 mg/m³) 
  

TWA 1 ppm 
(8,6 mg/m³) 
 
STEL 2 ppm 
(17 mg/m³) 
  

5 mg/m³ (IFV) 

Dibutyl phosphate 190 107-66-4 1 5 2 10 TWA 10 
mg/m³  
 
 
 
  

TWA 1 ppm (5 
mg/m³) ST 2 
ppm (10 
mg/m³) 

TWA 1 ppm (5 
mg/m³) 

TLV:  
5 mg/m³, as 
TWA;  

TWA 1 ppm 
(8,7 mg/m³) 
 
STEL 2 ppm 
(17 mg/m³) 
  

TWA 1 ppm 
(8,6 mg/m³) 
 
STEL 2 ppm 
(17 mg/m³) 
  

5 mg/m³ (IFV) 

Dibutyl phthalate 191 84-74-2 — 5 — 10 TWA 10 
mg/m³  
 
 
 
  

TWA 5 mg/m³ TWA 5 mg/m³ TLV:  
5 mg/m³, as 
TWA. 
 
MAK:  
0.58 mg/m³,  
0.05 ppm; peak 
limitation 
category: I(2);  

TWA 5 
mg/m³ 
 
STEL 10 
mg/m³ 
  

TWA 5 mg/m³ 
 
 
  

5 mg/m³ 

Dichloroacetylene 192 7572-29-4 — — C0.1 C0,4 STEL 0,2 
ppm 
 
  

Ca C 0.1 ppm 
(0.4 mg/m³) 

none TLV: 
0.1 ppm as 
STEL;  

STEL 0,1 
ppm 
(0,39 mg/m³) 
  

TWA 0,1 ppm 
(Peak 
limitation) 
(0,39 mg/m³) 
(Peak 
limitation) 
  

C 0,1 ppm 



CoE 180607: Milestone 5 Report (Version 3) 15/06/2021 

527 

 

Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

1,2- Dichlorobenzene 193 95-50-1 20 120 50 300 TWA 50 
ppm 
 
STEL 100 
ppm  
  

C 50 ppm (300 
mg/m³) 

C 50 ppm (300 
mg/m³) 

TLV:  
25 ppm as TWA;  
50 ppm as 
STEL;  
 
MAK:  
61 mg/m³,  
10 ppm; peak 
limitation 
category: II(2); 
 
EU-OEL:  
122 mg/m³,  
20 ppm as TWA;  
306 mg/m³,  
50 ppm as 
STEL; 

TWA 25 ppm 
(153 mg/m³) 
 
STEL 50 ppm 
(306 mg/m³)  
  

TWA 25 ppm 
(150 mg/m³) 
 
STEL 50 ppm 
(301 mg/m³)  
  

25 ppm, 
STEL 50 ppm 

1,4- Dichlorobenzene 194 106-46-7 25 150 50 300 TWA 20 
ppm  

Ca TWA 75 ppm 
(450 mg/m³) 

TLV:  
10 ppm as TWA;  
 
MAK:  
12 mg/m³,  
2 ppm; peak 
limitation 
category: II(2);  
 
EU-OEL:  
12 mg/m³,  
2 ppm as TWA;  
60 mg/m³,  
10 ppm as 
STEL;  

TWA 2 ppm 
(12 mg/m³) 
 
STEL 10 ppm 
(60 mg/m³)  
  

TWA 25 ppm 
(150 mg/m³) 
 
STEL 50 ppm 
(300 mg/m³)  
  

10 ppm 

Dichlorodifluoromethane 195 75-71-8 1000 4950 1250 6200 TWA 2000 
ppm  
  

TWA 1000 
ppm (4950 
mg/m³) 

TWA 1000 ppm 
(4950 mg/m³) 

TLV:  
1000 ppm as 
TWA;  
 
MAK:  
5000 mg/m³,  
1000 ppm; peak 
limitation 
category: II(2);  

— TWA 1000 
ppm 
(4950 mg/m³)  

1000 ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

1,3-Dichloro-5,5-
dimethyl 2 hydantoin 

196 118-52-5 — 02 — 04 TWA 0,4 
mg/m³ 
 
STEL 0,8 
mg/m³ 
  

TWA 0.2 
mg/m³ ST 0.4 
mg/m³ 

TWA 0.2 mg/m³   TWA 0,2 
mg/m³ 
 
STEL 0,4 
mg/m³ 
  

TWA 0,2 
mg/m³ 
 
STEL 0,4 
mg/m³ 
  

0,2 mg/m³, 
STEL 0,4 
mg/m³ 

1,1-Dichloroethane 197 75-34-3 100 405 200 810 TWA 200 
ppm  
  

TWA 100 ppm 
(400 mg/m³) 

TWA 100 ppm 
(400 mg/m³) 

TLV:  
100 ppm as 
TWA;  
 
MAK:  
410 mg/m³,  
100 ppm; peak 
limitation 
category: II(2); 
 
EU-OEL:  
412 mg/m³,  
100 ppm as 
TWA; 

TWA 100 
ppm  
  

TWA 100 ppm 
(412 mg/m³)  

100 ppm 

Ethylidene dichloride 197 75-34-3 see 
1,1—
Dichl
oroet
hane 

      TWA 200 
ppm  
  

TWA 100 ppm 
(400 mg/m³) 

TWA 100 ppm 
(400 mg/m³) 

TLV:  
100 ppm as 
TWA;  
 
MAK:  
410 mg/m³,  
100 ppm; peak 
limitation 
category: II(2); 
 
EU-OEL:  
412 mg/m³,  
100 ppm as 
TWA;  

TWA 100 
ppm  
  

TWA 100 ppm 
(412 mg/m³)  

100 ppm 

*1,2-Dichloroethane 198 107-06-2 see 
*Ethyl
ene 
dichlo
ride 

      TWA 20 
ppm  

Ca TWA 1 
ppm (4 mg/m³) 
ST 2 ppm (8 
mg/m³) 

TWA 50 ppm C 
100 ppm 200 
ppm [5-minute 
maximum peak 
in any 3 hours] 

TLV:  
10 ppm as TWA;  

TWA 5 ppm 
(21 mg/m³)  

TWA 10 ppm 
(40 mg/m³)  

10 ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

*1,1-Dichloroethylene 199 75-35-4 see 
*Vinyl
idene 
chlori
de 

      TWA 10 
mg/m³ 

Ca none TLV:  
5 ppm as TWA;  
 
MAK:  
8.0 mg/m³,  
2 ppm; peak 
limitation 
category: II(2);  
 
EU-OEL:  
8 mg/m³,  
2 ppm as TWA;  
20 mg/m³,  
5 ppm as STEL  

TWA 2 ppm 
(8 mg/m³) 
 
STEL 5 ppm 
(20 mg/m³) 
  

TWA 5 ppm 
(20 mg/m³) 
 
STEL 20 ppm 
(79 mg/m³) 
  

5 ppm 

*Vinylidene chloride 199 75-35-4 5 20 — — TWA 10 
mg/m³ 

Ca none TLV:  
5 ppm as TWA;  
 
MAK:  
8.0 mg/m³,  
2 ppm; peak 
limitation 
category: II(2);  
 
EU-OEL:  
8 mg/m³,  
2 ppm as TWA;  
20 mg/m³,  
5 ppm as STEL  

TWA 2 ppm 
(8 mg/m³) 
 
STEL 5 ppm 
(20 mg/m³) 
  

TWA 5 ppm 
(20 mg/m³) 
 
STEL 20 ppm 
(79 mg/m³) 
  

5 ppm 

1,2 Dichloroethylene cis 
and trans isomers 

200 540-59-0 200 790 250 1000 TWA 400 
ppm 

TWA 200 ppm 
(790 mg/m³) 

TWA 200 ppm 
(790 mg/m³) 

TLV:  
200 ppm as 
TWA. 
 
MAK:  
800 mg/m³,  
200 ppm; peak 
limitation 
category: II(2)  

TWA 200 
ppm 
(806 mg/m³) 
 
STEL 250 
ppm 
(1010 mg/m³) 
  

TWA 200 ppm 
(793 mg/m³) 

200 ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Dichlorofluoromethane 201 75-43-4 10 40 — — TWA 20 
ppm 

TWA 10 ppm 
(40 mg/m³) 

TWA 1000 ppm 
(4200 mg/m³) 

TLV:  
10 ppm as TWA. 
 
MAK:  
43 mg/m³,  
10 ppm; peak 
limitation 
category: II(2)  

TWA 10 ppm 
(43 mg/m³) 

TWA 10 ppm 
(42 mg/m³) 

10 ppm 

Fluorodichloromethane 201 75-43-4 see 
Dichl
oroflu
orom
ethan
e 

      TWA 20 
ppm 

TWA 10 ppm 
(40 mg/m³) 

TWA 1000 ppm 
(4200 mg/m³) 

TLV:  
10 ppm as TWA. 
 
MAK:  
43 mg/m³,  
10 ppm; peak 
limitation 
category: II(2)  

TWA 10 ppm 
(43 mg/m³) 

TWA 10 ppm 
(42 mg/m³) 

10 ppm 

*Dichloromethane 202 75-09-2 see 
*Meth
ylene 
chlori
de 

      TWA 100 
ppm  

Ca [1910.1052] 
TWA 25 ppm ST 
125 ppm 

TLV:  
50 ppm as TWA;  
 
MAK:  
180 mg/m³,  
50 ppm; peak 
limitation 
category: II(2);  
 
EU-OEL:  
353 mg/m³,  
100 ppm as 
TWA;  
706 mg/m³,  
200 ppm as 
STEL;  

TWA 100 
ppm 
(353 mg/m³) 
 
STEL 200 
ppm 
(706 mg/m³) 
  

TWA 50 ppm 
(174 mg/m³) 

50 ppm, BEI 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

*Methylene chloride 202 75-09-2 50 175 250 780 TWA 100 
ppm  

Ca [1910.1052] 
TWA 25 ppm ST 
125 ppm 

TLV:  
50 ppm as TWA;  
 
MAK:  
180 mg/m³,  
50 ppm; peak 
limitation 
category: II(2);  
 
EU-OEL:  
353 mg/m³, 1 
00 ppm as TWA; 
706 mg/m³,  
200 ppm as 
STEL;  

TWA 100 
ppm 
(353 mg/m³) 
 
STEL 200 
ppm 
(706 mg/m³) 
  

TWA 50 ppm 
(174 mg/m³) 

50 ppm, BEI 

*2,2’-Dichloro- 4,4’-
methylene dianiline 

203 101-14-4 see 
*4,4’-
Methy
lenebi
s(2- 
chloro
anilin
e) 

      TWA 0,02 
ppm 

Ca TWA 0.003 
mg/m³  

none TLV:  
0.01 ppm as 
TWA;  

TWA 0,005 
mg/m³  

TWA 0,02 
ppm 
(0,22 mg/m³) 

0,01 ppm 
(IFV), BEI 

*MBOCA 203 101-14-4 see*4
,4’-
Methy
lenebi
s-(2-
chloro
anilin
e) 

      TWA 0,02 
ppm 

Ca TWA 0.003 
mg/m³  

none TLV:  
0.01 ppm as 
TWA;  

TWA 0,005 
mg/m³  

TWA 0,02 
ppm 
(0,22 mg/m³) 

0,01 ppm 
(IFV), BEI 

Dtcyclohexyl phthalate 206 84-61-7 — 5 — — —       TWA 5 
mg/m³  

— — 

Dicyclopentadiene 207 77-73-6 5 30 — — TWA 10 
ppm 
 
 
  

TWA 5 ppm 
(30 mg/m³) 

none TLV:  
5 ppm as TWA. 
 
MAK:  
2.7 mg/m³,  
0.5 ppm; peak 
limitation 
category: I(1); 

TWA 5 ppm 
(27 mg/m³) 
 
  

TWA 5 ppm 
(27 mg/m³) 
 
  

0,5 ppm, 
STEL 1 ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Dicyclopentadienyl iron 208 102-54-5 — 10 — 20 TWA 20 
mg/m³ 
 
 
  

TWA 10 
mg/m³ (total) 
TWA 5 mg/m³ 
(resp) 

TWA 15 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

TLV: (as Fe):  
10 mg/m³, as 
TWA  

— TWA 10 
mg/m³ 
 
  

10 mg/m³ 

Ferrocene 208 102-54-5 see 
Dicycl
opent
adien
yl iron 

      TWA 20 
mg/m³ 
 
 
  

TWA 10 
mg/m³ (total) 
TWA 5 mg/m³ 
(resp) 

TWA 15 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

TLV: (as Fe):  
10 mg/m³, as 
TWA  

— TWA 10 
mg/m³ 
 
  

10 mg/m³ 

2,2’- Iminodiethanol 210 111-42-2 see 
Dieth
anola
mine 

      TWA 2 
mg/m³ 
 
 
  

TWA 3 ppm 
(15 mg/m³) 

none TLV:  
1 mg/m³, as 
TWA;  
 
MAK: (inhalable 
fraction):  
1 mg/m³; peak 
limitation 
category: I(1); 

— TWA 3 ppm 
(13 mg/m³) 
 
  

1 mg/m³ (IFV) 

Diethanolamine 210 111-42-2 3 15 — — TWA 2 
mg/m³ 
 
 
  

TWA 3 ppm 
(15 mg/m³) 

none TLV:  
1 mg/m³, as 
TWA; (skin);  
 
MAK: (inhalable 
fraction):  
1 mg/m³; peak 
limitation 
category: I(1);  

— TWA 3 ppm 
(13 mg/m³) 
 
  

1 mg/m³ (IFV) 

Diethylamine 211 109-89-7 10 30 25 75 TWA 10 
ppm 
 
STEL 30 
ppm  
  

TWA 10 ppm 
(30 mg/m³) ST 
25 ppm (75 
mg/m³) 

TWA 25 ppm (75 
mg/m³) 

TLV:  
5 ppm as TWA;  
15 ppm as 
STEL; 
 
MAK:  
6.1 mg/m³,  
2 ppm; peak 
limitation 
category: I(2);  
 
EU-OEL:  
15 mg/m³,  
5 ppm as TWA;  
30 mg/m³,  
10 ppm as STEL  

TWA 5 ppm 
(15 mg/m³) 
 
STEL 10 ppm 
(30 mg/m³) 
  

TWA 10 ppm 
(30 mg/m³) 
 
STEL 25 ppm 
(75 mg/m³) 
  

5 ppm, STEL 
15 ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

2,2’-Oxydiethanol 213 111-46-6 see 
Dieth
ylene 
glycol 

      —       TWA 23 ppm 
(101 mg/m³) 
 
  

TWA 23 ppm 
(100 mg/m³) 
 
  

— 

Diethylene glycol 213 111-46-6 23 100 — — —       TWA 23 ppm 
(101 mg/m³) 
 
  

TWA 23 ppm 
(100 mg/m³) 
 
  

— 

Diethyl ether 214 60-29-7 see 
Ethyl 
ether 

      TWA 800 
ppm 
 
STEL 1000 
ppm 
 
  

  TWA 400 ppm 
(1200 mg/m³) 

TLV:  
400 ppm as 
TWA;  
500 ppm as 
STEL. 
 
MAK:  
1200 mg/m³,  
400 ppm; peak 
limitation 
category: I(1); 
 
EU-OEL:  
308 mg/m³,  
100 ppm as 
TWA;  
616 mg/m³,  
200 ppm as 
STEL  

TWA 100 
ppm 
(310 mg/m³) 
 
STEL 200 
ppm 
(620 mg/m³) 
  

TWA 400 ppm 
(1210 mg/m³) 
 
STEL 500 
ppm 
(1520 mg/m³) 
  

400 ppm, 
STEL 500 
ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Ether 214 60-29-7 see 
Ethyl 
ether 

      TWA 800 
ppm 
 
STEL 1000 
ppm 
 
  

  TWA 400 ppm 
(1200 mg/m³) 

TLV:  
400 ppm as 
TWA;  
500 ppm as 
STEL. 
 
MAK:  
1200 mg/m³,  
400 ppm; peak 
limitation 
category: I(1); 
 
EU-OEL:  
308 mg/m³,  
100 ppm as 
TWA;  
616 mg/m³,  
200 ppm as 
STEL  

TWA 100 
ppm 
(310 mg/m³) 
 
STEL 200 
ppm 
(620 mg/m³) 
  

TWA 400 ppm 
(1210 mg/m³) 
 
STEL 500 
ppm 
(1520 mg/m³) 
  

400 ppm, 
STEL 500 
ppm 

Ethyl ether 214 60-29-7 400 1200 500 1500 TWA 800 
ppm 
 
STEL 1000 
ppm 
 
  

  TWA 400 ppm 
(1200 mg/m³) 

TLV:  
400 ppm as 
TWA;  
500 ppm as 
STEL. 
 
MAK:  
1200 mg/m³,  
400 ppm; peak 
limitation 
category: I(1); 
 
EU-OEL:  
308 mg/m³,  
100 ppm as 
TWA;  
616 mg/m³,  
200 ppm as 
STEL  

TWA 100 
ppm 
(310 mg/m³) 
 
STEL 200 
ppm 
(620 mg/m³) 
  

TWA 400 ppm 
(1210 mg/m³) 
 
STEL 500 
ppm 
(1520 mg/m³) 
  

400 ppm, 
STEL 500 
ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Diethyl ketone 216 96-22-0 200 700 250 675 TWA 400 
ppm 
 
STEL 600 
ppm 
 
  

      TWA 200 
ppm 
(716 mg/m³) 
 
STEL 250 
ppm 
(895 mg/m³) 
  

TWA 200 ppm 
(705 mg/m³) 

200 ppm, 
STEL 300 
ppm 

Pentan-3-one 216 96-22-0 see 
Dieth
yl 
keton
e 

      TWA 400 
ppm 
 
STEL 600 
ppm 
 
  

      TWA 200 
ppm 
(716 mg/m³) 
 
STEL 250 
ppm 
(895 mg/m³) 
  

TWA 200 ppm 
(705 mg/m³) 

201 ppm, 
STEL 300 
ppm 

Diethyl phthalate 217 84-66-2 — 5 — 10 TWA 10 
mg/m³ 
 
 
  

      TWA 5 
mg/m³ 
 
STEL 10 
mg/m³ 
  

TWA 5 mg/m³ 
 
  

5 mg/m³ 

m- Dihydroxybenzene 219 108-46-3 see 
Resor
cinol 

      TWA 20 
ppm 
 
STEL 40 
ppm  
  

      TWA 10 ppm 
(46 mg/m³) 
 
STEL 20 ppm 
(92 mg/m³) 
  

TWA 10 ppm 
(45 mg/m³) 
 
STEL 20 ppm 
(90 mg/m³) 
  

10 ppm, 
STEL 20 ppm 

Resorcinol 219 108-46-3 10 45 20 90 TWA 20 
ppm 
 
STEL 40 
ppm  
  

      TWA 10 ppm 
(46 mg/m³) 
 
STEL 20 ppm 
(92 mg/m³) 
  

TWA 10 ppm 
(45 mg/m³) 
 
STEL 20 ppm 
(90 mg/m³) 
  

10 ppm, 
STEL 20 ppm 

Hydroquinone 220 123-31-9 — 2 — 4 TWA 2 
mg/m³  
 
  

C 2 mg/m³ [15-
minute] 

TWA 2 mg/m³ TLV:  
1 mg/m³, as 
TWA;  

TWA 0,5 
mg/m³ 
 
 
  

TWA 2 mg/m³ 
 
 
  

1 mg/m³, 

p- Dihydroxybenzene 220 123-31-9 see 
Hydro
quino
ne 

      TWA 2 
mg/m³  
 
  

C 2 mg/m³ [15-
minute] 

TWA 2 mg/m³ TLV:  
1 mg/m³, as 
TWA;  

TWA 0,5 
mg/m³ 
 
 
  

TWA 2 mg/m³ 
 
 
  

1 mg/m³, 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

2,6- Dimethylheptan-4-
one 

221 108-83-8 see 
Diiso
butyl 
keton
e 

      TWA 50 
ppm 

TWA 25 ppm 
(150 mg/m³) 

TWA 50 ppm 
(290 mg/m³)  

TLV:  
25 ppm as TWA  

TWA 25 ppm 
(148 mg/m³) 

TWA 25 ppm 
(145 mg/m³) 

25 ppm 

Dusobutyl ketone 221 108-83-8 25 150 — — TWA 50 
ppm 

TWA 25 ppm 
(150 mg/m³) 

TWA 50 ppm 
(290 mg/m³)  

TLV:  
25 ppm as TWA  

TWA 25 ppm 
(148 mg/m³) 

TWA 25 ppm 
(145 mg/m³) 

25 ppm 

Diisobutyl phthalate 222 84-69-5 — 5 — — —       TWA 5 
mg/m³ 
 
 
  

— — 

Diisodecyl phthalate 223 26761-40-
0 

— 5 — — — x     TWA 5 
mg/m³ 
 
 
  

— — 

Diisononyl phthalate 224 28553-12-
0 

— 5 — — —       TWA 5 
mg/m³ 
 
 
  

— — 

Diisooctyl phthalate 225 27554-26-
3 

— 5 — — —       TWA 5 
mg/m³ 
 
 
  

— — 

Diisopropylamine 226 108-18-9 5 20 — — TWA 10 
ppm  

TWA 5 ppm 
(20 mg/m³)  

TWA 5 ppm (20 
mg/m³)  

TLV:  
5 ppm as TWA;  

TWA 5 ppm 
(21 mg/m³) 

TWA 5 ppm 
(21 mg/m³) 

5 ppm 

Diisopropyl ether 227 108-20-3 see 
Isopr
opyl 
ether 

      TWA 500 
ppm 
 
STEL 620 
ppm 
 
  

TWA 500 ppm 
(2100 mg/m³) 

TWA 500 ppm 
(2100 mg/m³) 

TLV:  
250 ppm as 
TWA;  
310 ppm as 
STEL. 
 
MAK:  
850 mg/m³,  
200 ppm; peak 
limitation 
category: I(2);  

TWA 250 
ppm 
(1060 mg/m³) 
 
STEL 310 
ppm 
(1310 mg/m³) 
  

TWA 250 ppm 
(1040 mg/m³) 
 
STEL 310 
ppm 
(1300 mg/m³) 
  

250 ppm, 
STEL 310 
ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Isopropyl ether 227 108-20-3 250 1050 310 1320 TWA 500 
ppm 
 
STEL 620 
ppm 
 
  

TWA 500 ppm 
(2100 mg/m³) 

TWA 500 ppm 
(2100 mg/m³) 

TLV:  
250 ppm as 
TWA;  
310 ppm as 
STEL. 
 
MAK:  
850 mg/m³,  
200 ppm; peak 
limitation 
category: I(2); 

TWA 250 
ppm 
(1060 mg/m³) 
 
STEL 310 
ppm 
(1310 mg/m³) 
  

TWA 250 ppm 
(1040 mg/m³) 
 
STEL 310 
ppm 
(1300 mg/m³) 
  

250 ppm, 
STEL 310 
ppm 

Dimethoxymethane 228 109-87-5 see 
Methy
lal 

      TWA 2000 
ppm 

TWA 1000 
ppm (3100 
mg/m³) 

TWA 1000 ppm 
(3100 mg/m³) 

TLV:  
1000 ppm as 
TWA. 
 
MAK:  
1600 mg/m³,  
500 ppm; peak 
limitation 
category: II(2); 

TWA 1000 
ppm 
(3160 mg/m³) 
 
STEL 1250 
ppm 
(3950 mg/m³) 
  

TWA 1000 
ppm 
(3110 mg/m³) 

1000 ppm 

Methylal 228 109-87-5 1000 3100 1250 3880 TWA 2000 
ppm 

TWA 1000 
ppm (3100 
mg/m³) 

TWA 1000 ppm 
(3100 mg/m³) 

TLV:  
1000 ppm as 
TWA. 
 
MAK:  
1600 mg/m³,  
500 ppm; peak 
limitation 
category: II(2); 

TWA 1000 
ppm 
(3160 mg/m³) 
 
STEL 1250 
ppm 
(3950 mg/m³) 
  

TWA 1000 
ppm 
(3110 mg/m³) 

1000 ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Dimethylamine 230 124-40-3 10 18 — — TWA 10 
ppm 
 
STEL 30 
ppm 
  

TWA 10 ppm 
(18 mg/m³) 

TWA 10 ppm (18 
mg/m³) 

TLV:  
5 ppm as TWA;  
15 ppm as 
STEL;  
 
MAK:  
3.7 mg/m³,  
2 ppm; peak 
limitation 
category: I(2); 
 
EU-OEL:  
3.8 mg/m³,  
2 ppm as TWA;  
9.4 mg/m³,  
5 ppm as STEL  

TWA 2 ppm 
(3,8 mg/m³) 
 
STEL 6 ppm 
(11 mg/m³) 
  

TWA 2 ppm 
(3,8 mg/m³) 
 
STEL 6 ppm 
(11 mg/m³) 
  

5 ppm, STEL 
15 ppm,  

1,3- Dimethylbutyl 
acetate 

232 108-84-9 see 
sec-
Hexyi 
acetat
e 

      TWA 100 
ppm 
 
  

TWA 50 ppm 
(300 mg/m³) 

TWA 50 ppm 
(300 mg/m³) 

TLV:  
50 ppm as TWA  

— TWA 50 
mg/m³ 
 
STEL 295 
mg/m³ 
  

50 ppm 

sec-Hexyl acetate 232 108-84-9 50 300 100 600 TWA 100 
ppm 
 
  

TWA 50 ppm 
(300 mg/m³) 

TWA 50 ppm 
(300 mg/m³) 

TLV:  
50 ppm as TWA  

— TWA 50 
mg/m³ 
 
STEL 295 
mg/m³ 
  

50 ppm 

Dimethyl ether 233 115-10-6 400 750 500 940 —       TWA 400 
ppm 
(766 mg/m³) 
 
STEL 500 
ppm 
(958 mg/m³) 
  

TWA 400 ppm 
(760 mg/m³) 
 
STEL 500 
ppm 
(950 mg/m³) 
  

— 

N,N- Dimethylethyiamine 
[DMEA] 

234 598-56-1 10 30 15 45 —       TWA 10 ppm 
(30 mg/m³) 
 
STEL 15 ppm 
(46 mg/m³) 
  

TWA 10 ppm 
(30 mg/m³) 
 
STEL 15 ppm 
(45 mg/m³) 
  

— 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Dimethyl phthalate 236 131-11-3 — 5 — 10 TWA 10 
mg/m³ 
  

TWA 5 mg/m³ TWA 5 mg/m³ TLV:  
5 mg/m³, as 
TWA  

TWA 5 
mg/m³ 
 
STEL 10 
mg/m³ 
  

TWA 5 mg/m³ 
 
 
  

5 mg/m³ 

2-Methyl-4,6- 
dinitrophenol 

239 534-52-1 see 
Dinitr
o-o-
cresol 

      TWA 0,4 
mg/m³ 
  

TWA 0.2 
mg/m³  

TWA 0.2 mg/m³  TLV:  
0.2 mg/m³, as 
TWA;  

— TWA 0,2 
mg/m³ 
 
 
  

0,2 mg/m³ 
(IFV) 

Dinonyl phthalate 241 84-76-4 — 5 — — —       TWA 5 
mg/m³ 
  

— — 

Diphenylamine 244 122-39-4 — 10 — 20 TWA 20 
mg/m³ 
  

TWA 10 
mg/m³ 

  TLV: 1 
0 mg/m³, as 
TWA;  
 
MAK: (inhalable 
fraction):  
5 mg/m³; peak 
limitation 
category: II(2);  

TWA 10 
mg/m³ 
 
STEL 20 
mg/m³ 
  

TWA 10 
mg/m³ 
 
 
  

10 mg/m³ 

Diphenyl ether [vapour] 245 101-84-8 see 
Phen
yl 
ether, 
vapou
r 

      TWA 2 ppm 
 
STEL 4 ppm 
 
  

TWA 1 ppm (7 
mg/m³) 

TWA 1 ppm (7 
mg/m³) 

TLV:  
1 ppm as TWA;  
2 ppm as STEL. 
 
MAK:  
7.1 mg/m³,  
1 ppm; peak 
limitation 
category: I(1);  
 
EU-OEL:  
7 mg/m³,  
1 ppm as TWA;  
14 mg/m³,  
2 ppm as STEL  

TWA 1 ppm 
(7 mg/m³) 
 
STEL 2 ppm 
(14 mg/m³) 
  

TWA 1 ppm 
(7 mg/m³) 
 
STEL 2 ppm 
(14 mg/m³) 
  

1 ppm (V), 
STEL 2 ppm 
(V) 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Phenyl ether, vapour 245 101-84-8 1 7 — — TWA 2 ppm 
 
STEL 4 ppm 
 
  

TWA 1 ppm (7 
mg/m³) 

TWA 1 ppm (7 
mg/m³) 

TLV:  
1 ppm as TWA;  
2 ppm as STEL. 
 
MAK: 
7.1 mg/m³,  
1 ppm; peak 
limitation 
category: I(1); 
 
EU-OEL:  
7 mg/m³,  
1 ppm as TWA;  
14 mg/m³,  
2 ppm as STEL  

TWA 1 ppm 
(7 mg/m³) 
 
STEL 2 ppm 
(14 mg/m³) 
  

TWA 1 ppm 
(7 mg/m³) 
 
STEL 2 ppm 
(14 mg/m³) 
  

1 ppm (V), 
STEL 2 ppm 
(V) 

Diphosphorus 
pentasulphide 

246 1314-80-3 see 
Phos
phoru
s 
penta
sulphi
de 

      TWA 2 
mg/m³ 
 
STEL 6 
mg/m³ 
  

TWA 1 mg/m³ 
ST 3 mg/m³ 

TWA 1 mg/m³ TLV:  
1 mg/m³, as 
TWA;  
3 mg/m³ as 
STEL. 
 
EU-OEL:  
1 mg/m³ as TWA  

TWA 1 
mg/m³ 
 
STEL 2 
mg/m³ 
  

TWA 1 mg/m³ 
 
STEL 3 mg/m³ 
  

1 mg/m³, 
STEL 3 
mg/m³ 

Phosphorus 
pentasulphide 

246 1314-80-3 — 1 — 3 TWA 2 
mg/m³ 
 
STEL 6 
mg/m³ 
  

TWA 1 mg/m³ 
ST 3 mg/m³ 

TWA 1 mg/m³ TLV:  
1 mg/m³, as 
TWA;  
3 mg/m³ as 
STEL. 
 
EU-OEL:  
1 mg/m³ as TWA  

TWA 1 
mg/m³ 
 
STEL 2 
mg/m³ 
  

TWA 1 mg/m³ 
 
STEL 3 mg/m³ 
  

1 mg/m³, 
STEL 3 
mg/m³ 

Diphosphorus pentoxide 247 1314-56-3 — 1 — 2 —       TWA 1 
mg/m³ 
 
STEL 2 
mg/m³ 
  

— — 

Dipotassium 
peroxodisulphate [as 
S2O8] 

248 7727-21-1 — 1 — — —       — TWA 0,01 
mg/m³ (Peak 
limitation) 
 
  

0,1 mg/m³ 



CoE 180607: Milestone 5 Report (Version 3) 15/06/2021 

541 

 

Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Diquat dibromide 249 85-00-7 — 0.5 — 1 TWA 1 
mg/m³ (total 
particulate) 
 
TWA 0,2 
mg/m³ 
(respirable 
particulate) 
  

TWA 0.5 
mg/m³ 

  TLV: (inhalable 
fraction):  
0.5 mg/m³, as 
TWA;  
TLV: (respirable 
fraction):  
0.1 mg/m³, as 
TWA;  

TWA 0,5 
mg/m³ 
 
STEL 1 
mg/m³ 
  

TWA 0,5 
mg/m³ 
 
 
  

0,5 mg/m³ (I) 
 
0,1 mg/m³ [R]  

Disodium disulphile 250 7681-57-4 see 
Sodiu
m 
meta
bisulp
hate 

      TWA 10 
mg/m³ 
 
 
  

TWA 5 mg/m³   TLV:  
5 mg/m³, as 
TWA;  

TWA 5 
mg/m³ 
 
 
  

TWA 5 mg/m³ 
 
 
  

5 mg/m³ 

Sodium metabisulphate 250 7681-57-4 — 5 — — TWA 10 
mg/m³ 
 
 
  

TWA 5 mg/m³   TLV:  
5 mg/m³, as 
TWA;  

TWA 5 
mg/m³ 
 
 
  

TWA 5 mg/m³ 
 
 
  

5 mg/m³ 

Disodium 
peroxodisulphate [as 
Na2S2O8] 

251 7775-27-1 — 1 — — —       — TWA 0,01 
mg/m³ (Peak 
limitation) 
 
 
  

0,1 mg/m³ 

Disulfoton 252 298-04-4 — 0.1 — 0.3 TWA 0,1 
mg/m³ 
 
 
  

TWA 0.1 
mg/m³  

  TLV:  
0.05 mg/m³, as 
TWA;  
BEI issued  

— TWA 0,1 
mg/m³ 
 
 
  

0,05 mg/m³ 
(IFV), BEI (C) 

Disulphur decafluoride 253 5714-22-7 see 
Sulph
ur 
penta
fluorid
e 

      STEL 0,02 
ppm 
  

C 0.01 ppm 
(0.1 mg/m³) 

TWA 0.025 ppm 
(0.25 mg/m³) 

  — TWA 0,01 
ppm (Peak 
limitation) 
 (0,1 mg/m³) 
(Peak 
limitation) 
 
  

(C 0,01 ppm) 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Sulphur pentafluoride 253 5714-22-7 0.025 0.25 0.075 0.75 STEL 0,02 
ppm 
  

C 0.01 ppm 
(0.1 mg/m³) 

TWA 0.025 ppm 
(0.25 mg/m³) 

  — TWA 0,01 
ppm (Peak 
limitation) 
 (0,1 mg/m³) 
(Peak 
limitation) 
 
  

(C 0,01 ppm) 

Disulphur dichloride 254 10025-67- 
9 

see 
Sulph
ur 
mono
chlori
de 

      STEL 2 ppm 
 
  

C 1 ppm (6 
mg/m³) 

TWA 1 ppm (6 
mg/m³) 

TLV:  
1 ppm as STEL  

STEL 1 ppm 
(5,6mg/m³) 
  

TWA 1 ppm 
(Peak 
limitation) 
 (5,5 mg/m³) 
(Peak 
limitation) 
 
  

C 1 ppm 

Sulphur monochloride 254 10025-67-
9 

— — 1 6 STEL 2 ppm 
 
  

C 1 ppm (6 
mg/m³) 

TWA 1 ppm (6 
mg/m³) 

TLV:  
1 ppm as STEL  

STEL 1 ppm 
(5,6mg/m³) 
  

TWA 1 ppm 
(Peak 
limitation) 
 (5,5 mg/m³) 
(Peak 
limitation) 
 
  

C 1 ppm 

2,6-Di-tert- butyl-p-cresol 255 128-37-0 — 10 — — — TWA 10 
mg/m³ 

  TLV:  
2 mg/m³, as 
TWA;  
 
MAK: (inhalable 
fraction):  
10 mg/m³; peak 
limitation 
category: II(4);  

TWA 10 
mg/m³ 
 
 
  

TWA 10 
mg/m³ 
 
 
  

2 mg/m³ (IFV) 

4,4’-Thiobis(6- terf-butyl-
m- cresol) 

256 96-69-5 — 10 — 20 TWA 2 
mg/m³ 
 
 
  

TWA 10 
mg/m³ (total) 
TWA 5 mg/m³ 
(resp) 

TWA 15 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

  TWA 10 
mg/m³ 
 
STEL 20 
mg/m³ 

TWA 10 
mg/m³ 
 
 
  

1 mg/m³ (I) 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

6,6-Di-tert- butyl-4,4—
thiodi-m- cresol 

256 96-69-5 see 
4,4’-
Thiobi
s(6-
tert-
butyl- 
m-
cresol
) 

      TWA 2 
mg/m³  

TWA 10 
mg/m³ (total) 
TWA 5 mg/m³ 
(resp) 

TWA 15 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

  TWA 10 
mg/m³ 
 
STEL 20 
mg/m³ 

TWA 10 
mg/m³ 
 
 
  

1 mg/m³ (I) 

Diuron 257 330-54-1 — 10 — — TWA 20 
mg/m³ 

TWA 10 
mg/m³ 

    TWA 10 
mg/m³ 

TWA 10 
mg/m³ 

10 mg/m³ 

Divinyl benzene [DVB] 258 1321-74-0 10 50 — — TWA 20 
ppm 

TWA 10 ppm 
(50 mg/m³) 

  TLV:  
10 ppm as TWA  

— TWA 10 ppm 
(53 mg/m³) 

10 ppm 

Emery inhalable 
particulate 

259 1302-74-5 — 10 — — —   TWA 15 mg/m³ 
(total) 

  TWA 10 
mg/m³ 
(inhalable 
dust) 
 
TWA 4 
mg/m³ 
(respirable 
dust) 

TWA 10 
mg/m³ 
 
 
  

— 

Emery respirable 
particulate 

260 1302-74-6 — 5 — — —   TWA 5 mg/m³ 
(resp) 

  TWA 10 
mg/m³ 
(inhalable 
dust) 
 
TWA 4 
mg/m³ 
(respirable 
dust) 

— — 

Enflurane 263 13838-16- 
9 

50 380 — — TWA 150 
ppm 

C 2 ppm (15.1 
mg/m³) [60-
minute] 
[*Note: REL 
for exposure 
to waste 
anaesthetic 
gas.] 

  TLV:  
75 ppm as TWA;  
 
MAK:  
150 mg/m³,  
20 ppm; peak 
limitation 
category: II(8);  

TWA 50 ppm 
(383 mg/m³) 

TWA 0,5 ppm 
(3,8 mg/m³) 

75 ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

1,2 Epoxy-4-epoxyethyl-
cyclo- hexane 

265 106-87-6 see 4-
Vinyl 
cyclo
hexen
e 
dioxid
e 

      TWA 0,2 
ppm  

Ca TWA 10 
ppm (60 
mg/m³)   

  TLV:  
0.1 ppm as 
TWA; 

— TWA 10 ppm 
(57 mg/m³) 

0,1 ppm 

4-Vinyl cyclohexene 
dioxide 

265 106-87-6 10 60 — — TWA 0,2 
ppm  

Ca TWA 10 
ppm (60 
mg/m³)   

  TLV:  
0.1 ppm as 
TWA;  

— TWA 10 ppm 
(57 mg/m³) 

0,1 ppm 

2,3-Epoxypropyl 
isopropyl ether 
Isopropyl glycidyl ether 
(correct name) 

266 4016-14-2 see 
Isopr
opyl 
glycid
yl 
ether 

      TWA 100 
ppm 
 
STEL 150 
ppm 
 
  

C 50 ppm (240 
mg/m³) [15-
minute] 

TWA 50 ppm 
(240 mg/m³) 

TLV:  
50 ppm as TWA;  
75 ppm as 
STEL. 

— TWA 50 ppm 
(238 mg/m³) 
 
STEL 75 ppm 
(356 mg/m³) 
  

50 ppm, 
STEL 75 ppm 

Isopropyl glycidyl ether 
[IGE] 

266 4016-14-2 50 240 75 360 TWA 100 
ppm 
 
STEL 150 
ppm 
 
  

C 50 ppm (240 
mg/m³) [15-
minute] 

TWA 50 ppm 
(240 mg/m³) 

TLV:  
50 ppm as TWA;  
75 ppm as 
STEL. 

— TWA 50 ppm 
(238 mg/m³) 
 
STEL 75 ppm 
(356 mg/m³) 
  

51 ppm, 
STEL 75 ppm 

Ethanethiol 267 75-08-1 see 
Ethyl 
merc
aptan 

      TWA 1 ppm C 0.5 ppm (1.3 
mg/m³) [15-
minute] 

C 10 ppm (25 
mg/m³) 

TLV:  
0.5 ppm as 
TWA. 
 
MAK:  
1.3 mg/m³,  
0.5 ppm; peak 
limitation 
category: I(1);  

TWA 0,5 ppm 
(1,3 mg/m³) 
 
STEL 2 ppm 
(5,2 mg/m³) 
  

TWA 0,5 ppm 
(1,3 mg/m³) 

0,5 ppm 

Ethyl mercaptan 267 75-08-1 0.5 1 2 3 TWA 1 ppm C 0.5 ppm (1.3 
mg/m³) [15-
minute] 

C 10 ppm (25 
mg/m³) 

TLV:  
0.5 ppm as 
TWA. 
 
MAK:  
1.3 mg/m³,  
0.5 ppm; peak 
limitation 
category: I(1);  

TWA 0,5 ppm 
(1,3 mg/m³) 
 
STEL 2 ppm 
(5,2 mg/m³) 
  

TWA 0,5 ppm 
(1,3 mg/m³) 

0,5 ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Ethanol 268 64-17-5 1000 1900 — — STEL 2000 
ppm  

TWA 1000 
ppm (1900 
mg/m³) 

TWA 1000 ppm 
(1900 mg/m³) 

TLV:  
1000 ppm as 
STEL;  
 
MAK:  
380 mg/m³,  
200 ppm; peak 
limitation 
category: II(4); 

TWA 1000 
ppm 
(1920 mg/m³) 

TWA 1000 
ppm 
(1880 mg/m³) 

STEL 1000 
ppm 

Ethyl alcohol 268 64-17-5 see 
Ethan
ol 

      STEL 2000 
ppm  

TWA 1000 
ppm (1900 
mg/m³) 

TWA 1000 ppm 
(1900 mg/m³) 

TLV:  
1000 ppm as 
STEL;  
 
MAK:  
380 mg/m³,  
200 ppm; peak 
limitation 
category: II(4); 

TWA 1000 
ppm 
(1920 mg/m³) 

TWA 1000 
ppm 
(1880 mg/m³) 

STEL 1000 
ppm 

*Ethylene glycol 
monoethyl ether [EGEE] 

270 110-80-5 See 
*2-
Ethox
yetha
nol 

      TWA  10 
ppm  

TWA 0.5 ppm 
(1.8 mg/m³)  

TWA 200 ppm 
(740 mg/m³)  

TLV:  
5 ppm as TWA;  
BEI issued. 
 
MAK:  
7.5 mg/m³,  
2 ppm; peak 
limitation 
category: II(8);  
 
EU-OEL:  
8 mg/m³, 
2 ppm as TWA; 

TWA  2 ppm  
(8 mg/m³)  

TWA  5 ppm  
(18 mg/m³)  

5 ppm,  BEI 

Glycol monoethyl 270 110-80-5 see 
*2-
Ethox
yetha
nol 
ether 

      TWA  10 
ppm  

TWA 0.5 ppm 
(1.8 mg/m³)  

TWA 200 ppm 
(740 mg/m³)  

TLV:  
5 ppm as TWA;  
BEI issued. 
 
MAK:  
7.5 mg/m³,  
2 ppm; peak 
limitation 
category: II(8);  
 
EU-OEL:  
8 mg/m³,  
2 ppm as TWA;  

TWA  2 ppm  
(8 mg/m³)  

TWA  5 ppm  
(18 mg/m³)  

5 ppm,  BEI 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

*Ethylene glycol 
monoethyl ether acetate 
[EGEEA] 

271 111-15-9 see 
*2-
Ethox
yethyl 
acetat
e 

      TWA  10 
ppm  

TWA 0.5 ppm 
(2.7 mg/m³)  

TWA 100 ppm 
(540 mg/m³)  

TLV:  
5 ppm as TWA;  
BEI issued. 
 
MAK:  
11 mg/m³,  
2 ppm; peak 
limitation 
category: II(8);  
 
EU-OEL:  
11 mg/m³,  
2 ppm as TWA;  

TWA  2 ppm  
(11 mg/m³)  

TWA  5 ppm  
(27 mg/m³)  

5 ppm,  BEI 

Ethyl acetate 272 141-78-6 200 700 — — TWA 800 
ppm 

TWA 400 ppm 
(1400 mg/m³) 

TWA 400 ppm 
(1400 mg/m³) 

TLV:  
400 ppm as 
TWA. 
 
MAK:  
750 mg/m³,  
200 ppm; peak 
limitation 
category: I(2);  
 
EU-OEL:  
734 mg/m³,  
200 ppm as 
TWA;  
1468 mg/m³,  
400 ppm as 
STEL  

TWA 200 
ppm 
(734 mg/m³) 
 
STEL 400 
ppm 
(1468 mg/m³) 
  

TWA 200 ppm 
(720 mg/m³) 
 
STEL 400 
ppm 
(1440 mg/m³) 
  

400 ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Ethyl acrylate C2H5 273 140-88-5 5 20 15 60 TWA 10 
ppm 
 
STEL 30 
ppm  
  

Ca TWA 25 ppm 
(100 mg/m³)  

TLV:  
5 ppm as TWA;  
15 ppm as 
STEL;  
 
MAK:  
8.3 mg/m³, 
 2 ppm; peak 
limitation 
category: I(2); 
 
EU-OEL:  
21 mg/m³,  
5 ppm as TWA;  
42 mg/m³,  
10 ppm as STEL  

TWA 5 ppm 
(21 mg/m³) 
 
STEL 10 ppm 
(42 mg/m³) 
  

TWA 5 ppm 
(Peak 
limitation) 
(20 mg/m³) 
(Peak 
limitation) 

5 ppm, STEL 
15 ppm 

Ethylamine 274 75-04-7 5 9 — — TWA 10 
ppm 
 
STEL 30 
ppm 
  

TWA 10 ppm 
(18 mg/m³) 

TWA 10 ppm (18 
mg/m³) 

TLV:  
5 ppm as TWA;  
15 ppm as 
STEL; 
 
MAK:  
9.4 mg/m³,  
5 ppm; peak 
limitation 
category: I(2);  
 
EU-OEL:  
9.4 mg/m³,  
5 ppm as TWA  

TWA 2 ppm 
(3,8 mg/m³) 
 
STEL 6 ppm 
(11 mg/m³) 
  

TWA 2 ppm 
(3,8 mg/m³) 
 
STEL 6 ppm 
(11 mg/m³) 
  

5 ppm, 15 
ppm 

5-Methylheptan-3-one 275 541-85-5 see 
Ethyl 
amyl 
keton
e 

      TWA 20 
ppm 
  

TWA 25 ppm 
(130 mg/m³) 

TWA 25 ppm 
(130 mg/m³) 

TLV:  
10 ppm as TWA. 
 
MAK:  
53 mg/m³,  
10 ppm; peak 
limitation 
category: I(2);  
 
EU-OEL:  
53 mg/m³,  
10 ppm as TWA;  
107 mg/m³,  
20 ppm as STEL  

TWA 10 ppm 
(53 mg/m³) 
 
STEL 20 ppm 
(107 mg/m³) 
  

TWA 10 ppm 
(53 mg/m³) 
 
STEL 20 ppm 
(107 mg/m³) 
  

10 ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Ethyl amyl ketone 275 541-85-5 25 130 — — TWA 20 
ppm 
  

TWA 25 ppm 
(130 mg/m³) 

TWA 25 ppm 
(130 mg/m³) 

TLV:  
10 ppm as TWA. 
 
MAK:  
53 mg/m³,  
10 ppm; peak 
limitation 
category: I(2);  
 
EU-OEL:  
53 mg/m³,  
10 ppm as TWA;  
107 mg/m³,  
20 ppm as STEL  

TWA 10 ppm 
(53 mg/m³) 
 
STEL 20 ppm 
(107 mg/m³) 
  

TWA 10 ppm 
(53 mg/m³) 
 
STEL 20 ppm 
(107 mg/m³) 
  

10 ppm 

Ethyl benzene 276 100-41-4 100 435 125 545 TWA 40 
ppm   

TWA 100 ppm 
(435 mg/m³) 
ST 125 ppm 
(545 mg/m³) 

TWA 100 ppm 
(435 mg/m³) 

TLV:  
20 ppm as TWA;  
BEI issued. 
 
MAK:  
88 mg/m³,  
20 ppm; peak 
limitation 
category: II(2);  
 
EU-OEL:  
442 mg/m³,  
100 ppm as 
TWA;  
884 mg/m³,  
200 ppm as 
STEL;  

TWA 100 
ppm 
(441 mg/m³) 
 
STEL 125 
ppm 
(552 mg/m³)  

TWA 100 ppm 
(434 mg/m³) 
 
STEL 125 
ppm 
(543 mg/m³)  

20 ppm, BEI 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Ethyl butyl ketone 278 106-35-4 50 240 75 345 TWA 100 
ppm 
 
STEL 150 
ppm  
  

TWA 50 ppm 
(230 mg/m³) 

TWA 50 ppm 
(230 mg/m³) 

TLV:  
50 ppm as TWA;  
75 ppm as 
STEL. 
 
MAK:  
47 mg/m³,  
10 ppm; peak 
limitation 
category: I(2);  
 
EU-OEL:  
95 mg/m³,  
20 ppm as TWA  

TWA 35 ppm 
(166 mg/m³) 
 
STEL 100 
ppm 
(475 mg/m³) 
  

TWA 50 ppm 
(234 mg/m³) 

50 ppm, 
STEL 75 ppm 

Heptan-3-one 278 106-35-4 see 
Ethyl 
butyl 
keton
e 

      TWA 100 
ppm 
 
STEL 150 
ppm  
  

TWA 50 ppm 
(230 mg/m³) 

TWA 50 ppm 
(230 mg/m³) 

TLV:  
50 ppm as TWA;  
75 ppm as 
STEL. 
 
MAK:  
47 mg/m³,  
10 ppm; peak 
limitation 
category: I(2);  
 
EU-OEL:  
95 mg/m³,  
20 ppm as TWA  

TWA 35 ppm 
(166 mg/m³) 
 
STEL 100 
ppm 
(475 mg/m³) 
  

TWA 50 ppm 
(234 mg/m³) 

50 ppm, 
STEL 75 ppm 

Ethyl chloroformate 280 541-41-3 1 44 — — —       TWA 1 ppm 
(4,5 mg/m³) 

— — 

Ethylene dinitrate 282 628-96-6 see 
Ethyl
ene 
glycol 
dinitra
te 

      TWA 0,1 
ppm  

ST 0.1 mg/m³  C 0.2 ppm (1 
mg/m³)  

TLV:  
0.05 ppm as 
TWA;  
 
MAK:  
0.063 mg/m³,  
0.01 ppm; peak 
limitation 
category: II(1);  

— TWA 0,05 
ppm 
(0,31 mg/m³)  

0,05 ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

*Ethylene glycol 
monomethyl ether 
[EGME] 

285 109-86-4 see 
*2-
Meth
oxyet
hanol 

      TWA 0,2 
ppm  

TWA 0.1 ppm 
(0.3 mg/m³)  

TWA 25 ppm (80 
mg/m³)  

TLV: 0 
1 ppm as TWA;  
BEI issued. 
 
MAK:  
3.2 mg/m³,  
1 ppm; peak 
limitation 
category: II(8);  
 
EU-OEL:  
1 ppm as TWA;  

TWA 1 ppm 
(3 mg/m³)  

TWA 5 ppm 
(16 mg/m³)  

0,1 ppm,  BEI 

*Ethylene glycol 
monomethyl ether 
acetate [EGMEA] 

286 110-49-6 see 
*2-
Meth
oxyet
hyl 
acetat
e 

      TWA 0,2 
ppm 

TWA 0.1 ppm 
(0.5 mg/m³)  

TWA 25 ppm 
(120 mg/m³)  

TLV:  
0.1 ppm as 
TWA; BEI 
issued. 
 
MAK:  
4.9 mg/m³,  
1 ppm; peak 
limitation 
category: II(8);  
 
EU-OEL:  
1 ppm as TWA;  

TWA 1 ppm 
(5 mg/m³)  

TWA 5 ppm 
(24 mg/m³)  

0,1 ppm,  BEI 

*Ethylene oxide 288 75-21-8 1 2 — — TWA 2 ppm  Ca TWA <0.1 
ppm (0.18 
mg/m³) C 5 
ppm (9 mg/m³) 
[10-min/day]  

[1910.1047] 
TWA 1 ppm 5 
ppm [15-minute 
Excursion] 

TLV:  
1 ppm as TWA;  
 
EU-OEL:  
1.8 mg/m³, 1 
ppm as TWA; 

TWA 1 ppm 
(1,8 mg/m³)  

TWA 1 ppm 
(1,8 mg/m³)  

1 ppm, BEI 

Ethyl formate 289 109-94-4 100 300 150 450 STEL 200 
ppm 
 
  

TWA 100 ppm 
(300 mg/m³) 

TWA 100 ppm 
(300 mg/m³) 

TLV:  
100 ppm as 
STEL;  
 
MAK:  
310 mg/m³,  
100 ppm; peak 
limitation 
category: I(1); 

TWA 100 
ppm 
(308 mg/m³) 
 
STEL 150 
ppm 
(462 mg/m³)  

TWA 100 ppm 
(303 mg/m³) 

STEL 100 
ppm 

2-Ethylhexyl 
chloroformate 

290 24468-13-
1 

1 79 — — —       TWA 1 ppm 
(8 mg/m³)  

— — 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Ethyl silicate 292 78-10-4 10 85 30 255 TWA 20 
ppm 

TWA 10 ppm 
(85 mg/m³) 

TWA 100 ppm 
(850 mg/m³) 

TLV:  
1 ppm as TWA. 
 
MAK:  
86 mg/m³,  
10 ppm; peak 
limitation 
category: I(1);  
 
EU-OEL:  
44 mg/m³,  
5 ppm as TWA  

TWA 5 ppm 
(44 mg/m³)  

TWA 10 ppm 
(85 mg/m³)  

10 ppm 

Tetraethyl orthosilicate 292 78-10-4 see 
Ethyl 
silicat
e 

      TWA 20 
ppm 

TWA 10 ppm 
(85 mg/m³) 

TWA 100 ppm 
(850 mg/m³)  

TLV:  
1 ppm as TWA. 
 
MAK:  
86 mg/m³,  
10 ppm; peak 
limitation 
category: I(1); 
 
EU-OEL:  
44 mg/m³,  
5 ppm as TWA  

TWA 5 ppm 
(44 mg/m³)  

TWA 10 ppm 
(85 mg/m³)  

10 ppm 

Fenchlorphos 293 299-84-3 see 
Ronn
el 

      TWA 10 
mg/m³ 

TWA 10 
mg/m³ 

TWA 15 mg/m³ TLV:  
5 mg/m³, as 
TWA;  
BEI issued  

— TWA 10 
mg/m³ 

5 mg/m³ 
(IFV), BEI (C) 

Ronnel 293 299-84-3 — 10 — — TWA 10 
mg/m³ 

TWA 10 
mg/m4 

TWA 15 mg/m4 TLV:  
5 mg/m³, as 
TWA;  
BEI issued  

— TWA 10 
mg/m³ 

5 mg/m³ 
(IFV), BEI (C) 

Ferbam 294 14484-64-
1 

— 10 — 20 TWA 10 
mg/m³ 

TWA 10 
mg/m³ 

TWA 15 mg/m³ TLV: (inhalable 
fraction): 5 
mg/m³, as TWA;  

— TWA 10 
mg/m³ 

5 mg/m³(I) 

Ferrovanadium dust 295 12604-58-
9 

— 1 — 3 — TWA 1 mg/m³ 
ST 3 mg/m³ 
[*Note: The 
REL also 
applies to 
Vanadium 
metal and 
Vanadium 
carbide.] 

TWA 1 mg/m³    — TWA 1 mg/m³ 
 
STEL 3 mg/m³ 
  

1 mg/m³, 
STEL 3 
mg/m³ 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Flammable gas 
(methane/ hy- drogen) 

296 — — — C 
1,4% 

— —       — — — 

Fluorides [as F] 297 16984-48-
8 

— 2.5 — — TWA 5 
mg/m³ 

      TWA 2,5 
mg/m³ 

TWA 2,5 
mg/m³ 

2,5 mg/m³, 
BEI 

Fluorine 298 7782-41-4 1 1.5 2 3 TWA 2 ppm 
 
STEL 4 ppm 
  

TWA 0.1 ppm 
(0.2 mg/m³) 

TWA 0.1 ppm 
(0.2 mg/m³) 

TLV:  
1 ppm as TWA;  
2 ppm as STEL. 
 
EU-OEL:  
1.58 mg/m³,  
1 ppm as TWA;  
3.16 mg/m³,  
2 ppm as STEL  

TWA 1 ppm 
(1,6mg/m³) 
 
STEL 1 ppm 
(1,6 mg/m³) 
  

TWA 1 ppm 
(1,6mg/m³) 
 
STEL 2 ppm 
(3,1 mg/m³) 
  

0,1 ppm, C 
0,5 ppm 

Fluorotrichloromethane 299 75-69-4 see 
Trichl
oroflu
orom
ethan
e 

      STEL 2000 
ppm 
  

C 1000 ppm 
(5600 mg/m³) 

TWA 1000 ppm 
(5600 mg/m³) 

TLV:  
1000 ppm as 
STEL;  
 
MAK:  
5700 mg/m³,  
1000 ppm; peak 
limitation 
category: II(2); 

— TWA 1000 
ppm (Peak 
limitation) 
(5620 mg/m³) 
(Peak 
limitation) 

C 1000 ppm 

Trichlorofluoromethane 299 75-69-4 100 5600 1250 7000 STEL 2000 
ppm 
  

C 1000 ppm 
(5600 mg/m³) 

TWA 1000 ppm 
(5600 mg/m³) 

TLV:  
1000 ppm as 
STEL;  
 
MAK: 
5700 mg/m³,  
1000 ppm; peak 
limitation 
category: II(2);  

— TWA 1000 
ppm (Peak 
limitation) 
(5620 mg/m³) 
(Peak 
limitation) 

C 1000 ppm 

*Formaldehyde 300 50-00-0 1 1.2 2 2.5 STEL 0,6 
ppm  
  

Ca TWA 0.016 
ppm C 0.1 
ppm [15-
minute] 

[1910.1048] 
TWA 0.75 ppm 
ST 2 ppm 

TLV:  
0.1 ppm as 
TWA;  
0.3 ppm as 
STEL; 
 
MAK:  
0.37 mg/m³,  
0.3 ppm; peak 
limitation 
category: I(2); 

TWA 2ppm 
(2,5 mg/m³) 
 
STEL 2 ppm 
(2,5 mg/m³)  
  

TWA 1 ppm 
(1,2 mg/m³) 
 
STEL 2 ppm 
(2,5 mg/m³)  
  

0,1 ppm, 
STEL 0,3 
ppm, RSEN 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Formamide 301 75-12-7 10 15 30 45 TWA 20 
ppm 

TWA 10 ppm 
(15 mg/m³)  

  TLV:  
10 ppm as TWA;  

TWA 20 ppm 
(37 mg/m³) 
 
STEL 30 ppm 
(56 mg/m³) 
  

TWA 10 ppm 
(18 mg/m³) 

10 ppm 

Formic acid 302 64-18-6 5 9 — — TWA  10 
ppm  
 
STEL 20 
ppm 

TWA 5 ppm (9 
mg/m³) 

TWA 5 ppm (9 
mg/m³) 

TLV:  
5 ppm as TWA;  
10 ppm as 
STEL. 
 
MAK:  
9.5 mg/m³,  
5 ppm; peak 
limitation 
category: I(2); 
 
EU-OEL:  
9 mg/m³,  
5 ppm as TWA  

TWA 5 ppm 
(9,6 mg/m³) 
 
  

TWA 5 ppm 
(9,4 mg/m³) 
 
STEL 10 ppm 
(19 mg/m³)  
  

5 ppm, STEL 
10 ppm 

2-Furaldehyde 303 98-01-1 see 
Furfur
al 

      TWA  4 ppm    TWA 5 ppm (20 
mg/m³)  

TLV:  
0.2 ppm as 
TWA;  
BEI issued. 

TWA  2 ppm  
(8 mg/m³) 
 
STEL 5 ppm 
(20 mg/m³)  

TWA  2 ppm  
(7,9 mg/m³) 

0,2 ppm,  BEI 

Gasoline 305 8006-61-9 
(86290-
81-5, 
ACGIH) 

300 — 500 — — Ca     — TWA  900 
mg/m³ 

300 ppm, 
STEL 500 
ppm 

Germane 306 7782-65-2 see 
Germ
anium 
tetrah
ydride 

      TWA  0,4 
ppm   

TWA 0.2 ppm 
(0.6 mg/m³) 

  TLV:  
0.2 ppm as TWA  

TWA  0,2 
ppm  
(0,64 mg/m³) 
 
STEL 0,6 
ppm 
(1,9 mg/m³) 

TWA  0,2 ppm  
(0,63 mg/m³) 

0,2 ppm 

Germanium tetrahydride 306 7782-65-2 0.2 0.6 0.6 1.8 TWA  0,4 
ppm   

TWA 0.2 ppm 
(0.6 mg/m³) 

  TLV:  
0.2 ppm as TWA  

TWA  0,2 
ppm  
(0,64 mg/m³) 
 
STEL 0,6 
ppm 
(1,9 mg/m³) 

TWA  0,2 ppm  
(0,63 mg/m³) 

0,2 ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Glutaraldehyde 307 111-30-8 — — C0.1 C0.35 STEL 0,1 
ppm 

C 0.2 ppm (0.8 
mg/m³) 

  TLV:  
0.05 ppm as 
STEL;  
 
MAK:  
0.21 mg/m³, 
0.05 ppm; peak 
limitation 
category: I(2);  

TWA  0,05 
ppm  
(0,2 mg/m³) 
 
STEL 0,05 
ppm 
(0,2 mg/m³)  

TWA  0,1 ppm 
(Peak 
concentration) 
(0,41 mg/m³) 
(Peak 
concentration) 

C 0,05 ppm, , 
RSEN 

Glycerol, mist 308 56-81-5 10 — —   —   TWA 15 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

MAK: (inhalable 
fraction): 200 
mg/m³; peak 
limitation 
category: I(2); 

TWA  10 
mg/m³ 
  

TWA  10 
mg/m³ 
  

— 

Glycerol 309 55-63-0 see 
Nitrog
lyceri
ne 
trinitr
ate 

      TWA  0,1 
ppm  

ST 0.1 mg/m³  C 0.2 ppm (2 
mg/m³)  

TLV:  
0.05 ppm as 
TWA;  
 
MAK:  
0.094 mg/m³,  
0.01 ppm; peak 
limitation 
category: II(1); 
 
EU-OEL:  
0.095 mg/m³,  
0.01 ppm as 
TWA;  
0.19 mg/m³,  
0.02 ppm as 
STEL;  

TWA  0,01 
ppm  
(0,095 
mg/m³) 
 
STEL 0,02 
ppm 
(0,19 mg/m³)  

TWA  0,05 
ppm  
(0,46 mg/m³) 

0,05 ppm 

Graphite, natural and 
synthetic inhalable 
particulate 

310 7440-44-0 
(Synthetic) 

— 10 — — —   TWA 15 mg/m³ 
(total) 

  TWA 10 
mg/m³ 

— — 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Graphite, natural and 
synthetic respirable 
particulate 

311 7782-42-5 — 5 — — TWA 4 
mg/m³ 
  

TWA 2.5 
mg/m³ (resp) 

TWA 15 mppcf  TLV: (respirable 
fraction): 2 
mg/m³, as TWA. 
 
MAK: (inhalable 
fraction): 4 
mg/m³. 
 
MAK: (respirable 
fraction):  
1.5 mg/m³. 

TWA 4 
mg/m³ 
  

TWA 3 mg/m³ 
  

2 mg/m³ 

Gypsum inhalable 
particulate 

313 13397-24-
5 

— 10 — — TWA 20 
mg/m³ 
  

TWA 10 
mg/m³ (total) 

TWA 15 mg/m³ 
(total) 

TLV: (inhalable 
fraction):  
10 mg/m³, as 
TWA. 
 
MAK: (inhalable 
fraction):  
4 mg/m³; 
 
MAK: (respirable 
fraction):  
1.5 mg/m³;  

TWA 10 
mg/m³ 
  

— 10 mg/m³ 

Gypsum respirable 
particulate 

314 13397-24-
6 

— 5 — — — TWA 5 mg/m³ 
(resp) 

TWA 5 mg/m³ 
(resp) 

 
TWA 4 
mg/m³ 
  

— — 

Hafnium 316 7440-58-6 — 0.5 — 1.5 TWA 1 
mg/m³ 
  

TWA 0.5 
mg/m³ [*Note: 
The REL also 
applies to 
other hafnium 
compounds 
(as Hf).] 

TWA 0.5 mg/m³ 
[*Note: The PEL 
also applies to 
other hafnium 
compounds (as 
Hf).] 

TLV:  
0.5 mg/m³, as 
TWA  

— TWA  0,5 
mg/m³ 

0,5 mg/m³ 

Halothane 317 151-67-7 10 80 — — TWA  100 
ppm  

C 2 ppm (16.2 
mg/m³) [60-
minute] 
[*Note: REL 
for exposure 
to waste 
anaesthetic 
gas.] 

  TLV: 
50 ppm as TWA;  
 
MAK:  
41 mg/m³,  
5 ppm; peak 
limitation 
category: II(8);  

TWA  10 ppm  
(82 mg/m³) 

TWA  0,5 ppm  
(4,1 mg/m³) 

50 ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

n-Heptane 319 142-82-5 400 1600 500 2000 TWA  800 
ppm  
 
STEL 1000 
ppm  

TWA 85 ppm 
(350 mg/m³) C 
440 ppm 
(1800 mg/m³) 
[15-minute] 

TWA 500 ppm 
(2000 mg/m³) 

TLV:  
400 ppm as 
TWA;  
500 ppm as 
STEL. 
 
MAK:  
2100 mg/m³,  
500 ppm; peak 
limitation 
category: I(1);  
 
EU-OEL:  
2085 mg/m³,  
500 ppm as 
TWA  

TWA  500 
ppm  
(2085 mg/m³) 

TWA  400 
ppm  
(1640 mg/m³) 
 
STEL 500 
ppm 
(2050 mg/m³)  

400 ppm, 
STEL 500 
ppm 

Heptan-2-one 320 110-43-0 see 
Methy
l n-
amyl 
keton
e 

      TWA  100 
ppm  

TWA 100 ppm 
(465 mg/m³) 

TWA 100 ppm 
(465 mg/m³) 

TLV:  
50 ppm as TWA. 
 
EU-OEL:  
238 mg/m³,  
50 ppm as TWA;  
475 mg/m³,  
100 ppm as 
STEL;  

TWA  50 ppm  
(237 mg/m³) 
 
STEL 100 
ppm 
(475 mg/m³)  

TWA  50 ppm  
(233 mg/m³) 

— 

Hexachloroethane 
vapour 

321 67-72-1 1 10 — — TWA  2 ppm  Ca TWA 1 
ppm (10 
mg/m³)  

TWA 1 ppm (10 
mg/m³)  

TLV:  
1 ppm as TWA;  
 
MAK:  
9.8 mg/m³,  
1 ppm; peak 
limitation 
category: II(2)  

— TWA  1 ppm  
(9,7 mg/m³) 

1 ppm 

Hexachloroethane 
inhalable particulate 

322 67-72-2 
67-72-1 (2 
AND 3 
NOT 
FOUND) 

10 — —   TWA  2 ppm  Ca TWA 1 
ppm (10 
mg/m³)  

TWA 1 ppm (10 
mg/m³)  

TLV:  
1 ppm as TWA;  
 
MAK:  
9.8 mg/m³,  
1 ppm; peak 
limitation 
category: II(2)  

— TWA  1 ppm  
(9,7 mg/m³) 

— 

Hexachloroethane 
respirable particulate 

323 67-72-3 5 — —   TWA  2 ppm        — TWA  1 ppm  
(9,7 mg/m³) 

— 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Hexane, all isomers 
except n-Hexane 

324 — 500 1800 1000 3600 TWA  1000 
ppm  
 
STEL 2000 
ppm  

      TWA  20 ppm  
(72 mg/m³) 

TWA  500 
ppm  
(1760 mg/m³) 
 
STEL 1000 
ppm 
(3500 mg/m³)  

500 ppm, 
STEL 1000 
ppm 

n-Hexane 325 110-54-3 20 70 — — TWA  100 
ppm  

TWA 50 ppm 
(180 mg/m³) 

TWA 500 ppm 
(1800 mg/m³) 

TLV:  
50 ppm as TWA;  
BEI issued. 
 
MAK:  
180 mg/m³,  
50 ppm; peak 
limitation 
category: II(8);  
 
EU-OEL:  
72 mg/m³,  
20 ppm as TWA  

TWA  20 ppm  
(72 mg/m³) 

TWA  20 ppm  
(72 mg/m³) 

50 ppm,  BEI 

Hexan-2-one 326 591-78-6 see 
Methy
l-n-
butyl 
keton
e 

      TWA  10 
ppm  
 
STEL 20 
ppm 

TWA 1 ppm (4 
mg/m³) 

TWA 100 ppm 
(410 mg/m³) 

TLV:  
5 ppm as TWA;  
10 ppm as 
STEL; 
BEI issued. 
 
MAK:  
21 mg/m³,  
5 ppm; peak 
limitation 
category: II(8); 

TWA 5 ppm 
(21 mg/m³)  

TWA 5 ppm 
(20 mg/m³)  

5 ppm, STEL 
10 ppm,  BEI 

4-Methylpentan-2-one 327 108-10-1 see 
Methy
l 
isobut
yi 
keton
e 

      TWA  40 
ppm  
 
STEL 150 
ppm  

TWA 1 ppm (4 
mg/m³) 

TWA 100 ppm 
(410 mg/m³) 

TLV:  
5 ppm as TWA;  
10 ppm as 
STEL;  
BEI issued. 
 
MAK:  
21 mg/m³,  
5 ppm; peak 
limitation 
category: II(8); 

TWA  50 ppm  
(208 mg/m³) 
 
STEL 100 
ppm 
(416 mg/m³)  

TWA  50 ppm  
(205 mg/m³) 
 
STEL 75 ppm 
(307 mg/m³)  

20 ppm, 
STEL 75 
ppm, BEI 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Hexone 327 108-10-1 see 
Methy
l 
isobut
yl 
keton
e 

      TWA  40 
ppm  
 
STEL 150 
ppm  

TWA 1 ppm (4 
mg/m³) 

TWA 100 ppm 
(410 mg/m³) 

TLV:  
5 ppm as TWA; 
1 
0 ppm as STEL;  
BEI issued. 
 
MAK:  
21 mg/m³,  
5 ppm; peak 
limitation 
category: II(8);  

TWA  50 ppm  
(208 mg/m³) 
 
STEL 100 
ppm 
(416 mg/m³)  

TWA  50 ppm  
(205 mg/m³) 
 
STEL 75 ppm 
(307 mg/m³)  

20 ppm, 
STEL 75 
ppm, BEI 

Isobutyl methyl ketone 327 108-10-1 see 
Methy
l 
isobut
yl 
keton
e 

      TWA  40 
ppm  
 
STEL 150 
ppm  

TWA 1 ppm (4 
mg/m³) 

TWA 100 ppm 
(410 mg/m³) 

TLV:  
5 ppm as TWA;  
10 ppm as 
STEL;  
BEI issued. 
 
MAK:  
21 mg/m³,  
5 ppm; peak 
limitation 
category: II(8); 

TWA  50 ppm  
(208 mg/m³) 
 
STEL 100 
ppm 
(416 mg/m³)  

TWA  50 ppm  
(205 mg/m³) 
 
STEL 75 ppm 
(307 mg/m³)  

20 ppm, 
STEL 75 
ppm, BEI 

2- Methylpentane-2,4-
diol 

328 107-41-5 see 
Hexyl
ene 
glycol 

      STEL 50 
ppm  

C 25 ppm (125 
mg/m³) 

  TLV: (vapour 
and aerosol):  
25 ppm as TWA. 
TLV: (vapour):  
50 ppm as 
STEL. 
TLV: (inhalable 
aerosol): 10 
mg/m³ as STEL. 
 
MAK:  
49 mg/m³;  
10 ppm; peak 
limitation 
category: I(2);  

TWA  25 ppm  
(123 mg/m³) 
 
STEL 25 ppm 
(123 mg/m³)  

TWA  25 ppm 
(Peak 
limitation) 
(121 mg/m³) 
(Peak 
limitation) 

25 ppm (V), 
STEL 50 ppm 
(V), STEL 10 
mg/m³ (I,H) 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Hexylene glycol 328 107-41-5 — — C25 C125 STEL 50 
ppm  

C 25 ppm (125 
mg/m³) 

  TLV: (vapour 
and aerosol):  
25 ppm as TWA. 
TLV: (vapour):  
50 ppm as 
STEL. 
TLV: (inhalable 
aerosol):  
10 mg/m³ as 
STEL. 
 
MAK:  
49 mg/m³;  
10 ppm; peak 
limitation 
category: I(2); 

TWA  25 ppm  
(123 mg/m³) 
 
STEL 25 ppm 
(123 mg/m³)  

TWA  25 ppm 
(Peak 
limitation) 
(121 mg/m³) 
(Peak 
limitation) 

25 ppm (V), 
STEL 50 ppm 
(V), STEL 10 
mg/m³ (I,H) 

Hydrazoic acid [as 
vapour] 

330 7782-79-8 — — 0.1 — —       — — — 

Hydrogen 331 1333-74-0 — — C1,4% — —       — — — 

Hydrogen bromide 332 10035-10-
6 

— — 2 7 STEL 4 ppm  C 3 ppm (10 
mg/m³) 

TWA 3 ppm (10 
mg/m³) 

TLV:  
2 ppm as STEL. 
 
MAK:  
6.7 mg/m³,  
2 ppm; peak 
limitation 
category: I(1); 
 
EU-OEL:  
6.7 mg/m³,  
2 ppm as STEL  

STEL 3 ppm 
(10 mg/m³)  

TWA  3 ppm 
(Peak 
limitation) 
(9,9 mg/m³) 
(Peak 
limitation) 

C 2 ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Hydrogen chloride 333 7647-01-0 — — C5 C7 STEL 4 ppm  C 5 ppm (7 
mg/m³) 

C 5 ppm (7 
mg/m³) 

TLV:  
2 ppm as STEL;  
 
MAK:  
3.0 mg/m³,  
2 ppm; peak 
limitation 
category: I(2);  
 
EU-OEL:  
8 mg/m³,  
5 ppm as TWA;  
15 mg/m³,  
10 ppm as STEL  

TWA  1 ppm  
(2 mg/m³) 
 
STEL 5 ppm 
(8 mg/m³)  

TWA  5 ppm 
(Peak 
limitation) 
(7,5 mg/m³) 
(Peak 
limitation) 

C 2 ppm 

Calcium cyanide 335 592-01-8 see 
Hydro
gen 
cyani
de 
and 
cyani
de 
salts 

      STEL 10 
mg/m³  

      — — C 5 mg/m³ 

Potassium cyanide 336 151-50-8 see 
Hydro
gen 
cyani
de 
and 
cyani
de 
salts 

      STEL 10 
mg/m³  

C 5 mg/m³ (4.7 
ppm) [10-
minute] 
[*Note: The 
REL also 
applies to 
other cyanides 
(as CN) 
except 
Hydrogen 
cyanide.] 

TWA 5 mg/m³ 
[*Note: The PEL 
also applies to 
other cyanides 
(as CN) except 
Hydrogen 
cyanide.] 

TLV: (ceiling 
value):  
5 mg/m³ as 
STEL; 
 
EU-OEL:  
1 mg/m³ as 
TWA;  
5 mg/m³ as 
STEL; 

TWA  1 
mg/m³ 
 
STEL 5 
mg/m³  

TWA  5 mg/m³  C 5 mg/m³ 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Sodium cyanide 337 143-33-9 see 
Hydro
gen 
cyani
de 
and 
cyani
de 
salts 

      STEL 10 
mg/m³  

C 5 mg/m³ (4.7 
ppm) [10-
minute] 
[*Note: The 
REL also 
applies to 
other cyanides 
(as CN) 
except 
Hydrogen 
cyanide.] 

TWA 5 mg/m³ 
[*Note: The PEL 
also applies to 
other cyanides 
(as CN) except 
Hydrogen 
cyanide.] 

TLV: (ceiling 
value):  
5 mg/m³ as 
STEL; 
 
EU-OEL:  
1 mg/m³ as 
TWA; 
5 mg/m³ as 
STEL;  

TWA  1 
mg/m³ 
 
STEL 5 
mg/m³  

— C 5 mg/m³ 

Hydrogen fluoride [as F] 338 7664-39-3 — — 3 25 TWA  1 ppm  
 
STEL 4 ppm   

TWA 3 ppm 
(2.5 mg/m³) C 
6 ppm (5 
mg/m³) [15-
minute] 

TWA 3 ppm TLV: (as F):  
0.5 ppm as 
TWA;  
2 ppm as STEL;  
BEI issued. 
 
MAK: (as F):  
0.83 mg/m³,  
1 ppm; peak 
limitation 
category: I(2);  
 
EU-OEL:  
1.5 mg/m³ as 
TWA;  
2.5 mg/m³ as 
STEL  

TWA  1,8 
ppm  
(1,5 mg/m³) 
 
STEL 3 ppm 
(2,5 mg/m³)  

TWA  3 ppm 
(Peak 
limitation) 
(2,6 mg/m³) 
(Peak 
limitation) 

0,5 ppm, C 2 
ppm,  BEI 

Hydrogen peroxide 339 7722-84-1 1 1.5 2 3 TWA 2 ppm TWA 1 ppm 
(1.4 mg/m³) 

TWA 1 ppm (1.4 
mg/m³) 

  TWA  1 ppm  
(1,4 mg/m³) 
 
STEL 2 ppm 
(2,8 mg/m³)  

TWA  1 ppm  
(1,4 mg/m³) 

1 ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Hydrogen selenide [as 
Se] 

340 7783-07-5 0.05 0.2 — — TWA  0,01 
ppm  

TWA 0.05 
ppm (0.2 
mg/m³) 

TWA 0.05 ppm 
(0.2 mg/m³) 

TLV:  
0.05 ppm as 
TWA. 
 
MAK:  
0.02 mg/m³,  
0.006 ppm; peak 
limitation 
category: II(8);  
 
EU-OEL:  
0.07 mg/m³,  
0.02 ppm as 
TWA;  
0.17 mg/m³,  
0.05 ppm as 
STEL  

TWA  0,02 
ppm  
(0,07 mg/m³) 
 
STEL 0,05 
ppm 
(0,17 mg/m³)  

TWA  0,05 
ppm  
(0,16 mg/m³) 

0,05 ppm 

Hydrogen sulphide 341 7783-06-4 10 14 15 21 TWA  2 ppm  
 
STEL 10 
ppm  

C 10 ppm (15 
mg/m³) [10-
minute] 

C 20 ppm 50 
ppm [10-minute 
maximum peak] 

TLV:  
1 ppm as TWA;  
5 ppm as STEL. 
 
MAK:  
7.1 mg/m³,  
5 ppm; peak 
limitation 
category: I(2);  
 
EU-OEL:  
7 mg/m³,  
5 ppm as TWA;  
14 mg/m³,  
10 ppm as STEL  

TWA  5 ppm  
(7 mg/m³) 
 
STEL 10 ppm 
(14 mg/m³)  

TWA  10 ppm  
(14 mg/m³) 
 
STEL 15 ppm 
(21 mg/m³)  

1 ppm, STEL 
5 ppm 

Indene 343 95-13-6 10 45 15 70 TWA  10 
ppm  

TWA 10 ppm 
(45 mg/m³) 

    TWA  10 ppm  
(48 mg/m³) 
 
STEL 15 ppm 
(72 mg/m³)  

TWA  10 ppm  
(48 mg/m³) 

5 ppm 

Indium and compounds 
[as In] 

344 7440-74-6 — 0.1 — 0.3 TWA  0,2 
mg/m³ 
  

TWA 0.1 
mg/m³ [*Note: 
The REL also 
applies to 
other indium 
compounds 
(as In).] 

  TLV:  
0.1 mg/m³, as 
TWA  

TWA  0,1 
mg/m³ 
 
STEL 0 ppm 
(0,3 mg/m³)  

TWA  0,1 
mg/m³ 

0,1 mg/m³ 



CoE 180607: Milestone 5 Report (Version 3) 15/06/2021 

563 

 

Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Iodine 345 7553-56-2 — — 0.1 1 TWA  0,02 
ppm  
 
STEL 0,2 
ppm  

C 0.1 ppm (1 
mg/m³) 

C 0.1 ppm (1 
mg/m³) 

TLV:  
0.01 ppm as 
TWA;  
0.1 ppm as 
STEL; 

STEL 0,1 
ppm 
(1,1 mg/m³)  

TWA 0,1 ppm 
(Peak 
limitation) 
(1 mg/m³) 
(Peak 
limitation) 

— 

Iodoform 346 75-47-8 0.6 10 1 20 TWA  1,2 
ppm  

TWA 0.6 ppm 
(10 mg/m³) 

    TWA  0,6 
ppm  
(9,8 mg/m³) 
 
STEL 1 ppm 
(16 mg/m³)  

TWA  0,6 ppm  
(10 mg/m³) 

0,2 ppm (IFV) 

Iodomethane 347 74-88-4 see 
Methy
l 
iodide 

      TWA  4 ppm  Ca TWA 2 
ppm (10 
mg/m³)  

TWA 5 ppm (28 
mg/m³)  

TLV:  
2 ppm as TWA;  

TWA  2 ppm  
(12 mg/m³)  

TWA  2 ppm  
(12 mg/m³)  

2 ppm 

Iron oxide, dust and fume 
[as Fe] 

348 1309-37-1 — 5 — 10 TWA  10 
mg/m³ 

  TWA 15 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

TLV: (as Fe): 
(respirable 
fraction):  
5 mg/m³, as 
TWA; 

TWA  5 
mg/m³ 
 
STEL 10 
mg/m³ 

TWA  5 mg/m³ 
  

5 mg/m³ 

Iron pentacarbonyl 349 13463-40-
6 

0.1 0.8 0.2 1.6 TWA  0,2 
ppm  
 
STEL 0,4 
ppm  

TWA 0.1 ppm 
(0.23 mg/m³) 
ST 0.2 ppm 
(0.45 mg/m³) 

  TLV:  
0.1 ppm as 
TWA;  
0.2 ppm as 
STEL. 
 
MAK:  
0.81 mg/m³,  
0.1 ppm; peak 
limitation 
category: I(2);  

TWA  0,01 
ppm  
(0,08 mg/m³) 

TWA  0,1 ppm  
(0,23 mg/m³) 
 
STEL 0,2 ppm 
(0,45 mg/m³)  

0,1 ppm, 
STEL 0,2 
ppm 

Pentacarbonyliron [as 
Fe] 

349 13463-40-
6 

see 
Iron 
penta
carbo
nyl 

      TWA  0,2 
ppm  
 
STEL 0,4 
ppm  

TWA 0.1 ppm 
(0.23 mg/m³) 
ST 0.2 ppm 
(0.45 mg/m³) 

  TLV:  
0.1 ppm as 
TWA;  
0.2 ppm as 
STEL. 
 
MAK: 
0.81 mg/m³, 
 0.1 ppm; peak 
limitation 
category: I(2);  

TWA  0,01 
ppm  
(0,08 mg/m³) 

TWA  0,1 ppm  
(0,23 mg/m³) 
 
STEL 0,2 ppm 
(0,45 mg/m³)  

0,1 ppm, 
STEL 0,2 
ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Iron salts [as Fe] 
(Soluble, as Fe) 

350 — — 1 — 2 TWA  2 
mg/m³ 
  

TWA 1 mg/m³     TWA  1 
mg/m³ 
 
STEL 2 
mg/m³ 

TWA  1 mg/m³ 
  

1 mg/m³ 

Isoamyl acetate 351 123-92-2 50 262 100 525 TWA  100 
ppm  
 
STEL 200 
ppm  

TWA 100 ppm 
(525 mg/m³) 

TWA 100 ppm 
(525 mg/m³) 

TLV:  
50 ppm as TWA;  
100 ppm as 
STEL. 
 
MAK:  
270 mg/m³,  
50 ppm; peak 
limitation 
category: I(1);  
 
EU-OEL: 
 270 mg/m³,  
50 ppm as TWA;  
540 mg/m³,  
100 ppm as 
STEL  

TWA  50 ppm  
(270 mg/m³) 
 
STEL 100 
ppm 
(541 mg/m³)  

TWA  50 ppm  
(270 mg/m³) 
 
STEL 100 
ppm 
(541 mg/m³)  

50 ppm, 
STEL 100 
ppm 

Isopentyl acetate 351 123-92-2 see 
Isoam
yl 
acetat
e 

      TWA  100 
ppm  
 
STEL 200 
ppm  

TWA 100 ppm 
(525 mg/m³) 

TWA 100 ppm 
(525 mg/m³) 

TLV:  
50 ppm as TWA;  
100 ppm as 
STEL. 
 
MAK:  
270 mg/m³,  
50 ppm; peak 
limitation 
category: I(1);  
 
EU-OEL:  
270 mg/m³,  
50 ppm as TWA;  
540 mg/m³,  
100 ppm as 
STEL  

TWA  50 ppm  
(270 mg/m³) 
 
STEL 100 
ppm 
(541 mg/m³)  

TWA  50 ppm  
(270 mg/m³) 
 
STEL 100 
ppm 
(541 mg/m³)  

50 ppm, 
STEL 100 
ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

3-Methylbutan-1-ol 352 123-51-3 see 
Isoam
yl 
alcoh
ol 

      TWA  200 
ppm  
 
STEL 250 
ppm  

TWA 100 ppm 
(360 mg/m³) 
ST 125 ppm 
(450 mg/m³) 

TWA 100 ppm 
(360 mg/m³) 

TLV:  
100 ppm as 
TWA;  
125 ppm as 
STEL. 
 
MAK:  
73 mg/m³,  
20 ppm; peak 
limitation 
category: I(2); 

TWA  100 
ppm  
(366 mg/m³) 
 
STEL 125 
ppm 
(458 mg/m³)  

TWA  100 
ppm  
(361 mg/m³) 
 
STEL 125 
ppm 
(452 mg/m³)  

100 ppm,  
STEL 125 
ppm 

Isoamyl alcohol 352 123-51-3 100 360 125 450 TWA  200 
ppm  
 
STEL 250 
ppm  

TWA 100 ppm 
(360 mg/m³) 
ST 125 ppm 
(450 mg/m³) 

TWA 100 ppm 
(360 mg/m³) 

TLV:  
100 ppm as 
TWA;  
125 ppm as 
STEL. 
 
MAK:  
73 mg/m³,  
20 ppm; peak 
limitation 
category: I(2);  

TWA  100 
ppm  
(366 mg/m³) 
 
STEL 125 
ppm 
(458 mg/m³)  

TWA  100 
ppm  
(361 mg/m³) 
 
STEL 125 
ppm 
(452 mg/m³)  

100 ppm,  
STEL 125 
ppm 

5-Methylhexan- 2-one 
(MIAK added) 

353 110-12-3 see 
Methy
l 
isoam
yl 
keton
e 

      TWA  40 
ppm  
 
STEL 100 
ppm   

TWA 50 ppm 
(240 mg/m³) 

TWA 100 ppm 
(475 mg/m³)  

TLV:  
20 ppm as TWA;  
50 ppm as 
STEL. 
 
MAK:  
47 mg/m³,  
10 ppm; peak 
limitation 
category: I(2);  
 
EU-OEL:  
95 mg/m³,  
20 ppm as TWA  

TWA  20 ppm  
(95 mg/m³) 
 
STEL 100 
ppm  
(475 mg/m³) 

TWA  50 ppm  
(234 mg/m³) 
  

20 ppm, 
STEL 50 ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Isoamyl methyl ketone 353 110-12-3 see 
Methy
l 
isoam
yl 
keton
e 

      TWA  40 
ppm  
 
STEL 100 
ppm   

TWA 50 ppm 
(240 mg/m³) 

TWA 100 ppm 
(475 mg/m³)  

TLV:  
20 ppm as TWA;  
50 ppm as 
STEL. 
 
MAK:  
47 mg/m³,  
10 ppm; peak 
limitation 
category: I(2);  
 
EU-OEL:  
95 mg/m³,  
20 ppm as TWA  

TWA  20 ppm  
(95 mg/m³) 
 
STEL 100 
ppm  
(475 mg/m³) 

TWA  50 ppm  
(234 mg/m³) 
  

20 ppm, 
STEL 50 ppm 

Isobutyl acetate 354 110-19-0 150 700 187 875 — TWA 150 ppm 
(700 mg/m³) 

TWA 150 ppm 
(700 mg/m³) 

TLV:  
50 ppm as TWA;  
150 ppm as 
STEL. 
 
MAK:  
480 mg/m³,  
100 ppm; peak 
limitation 
category: I(2); 

TWA  150 
ppm  
(724 mg/m³) 
 
STEL 187 
ppm  
(903 mg/m³)  

TWA  150 
ppm  
(713 mg/m³) 

50 ppm, 
STEL 150 
ppm 

2-Methylpropan-1-ol 355 78-83-1 see 
Isobut
yl 
alcoh
ol 

      TWA  100 
ppm  

TWA 50 ppm 
(150 mg/m³) 

TWA 100 ppm 
(300 mg/m³) 

TLV:  
50 ppm as TWA. 
 
MAK:  
310 mg/m³,  
100 ppm; peak 
limitation 
category: I(1);  

TWA  50 ppm  
(154 mg/m³) 
 
STEL 75 ppm  
(231 mg/m³)  

TWA  50 ppm  
(152 mg/m³) 

50 ppm 

Isobutyl alcohol 355 78-83-1 50 150 75 225 TWA  100 
ppm  

TWA 50 ppm 
(150 mg/m³) 

TWA 100 ppm 
(300 mg/m³) 

TLV:  
50 ppm as TWA. 
 
MAK:  
310 mg/m³,  
100 ppm; peak 
limitation 
category: I(1);  

TWA  50 ppm  
(154 mg/m³) 
 
STEL 75 ppm  
(231 mg/m³)  

TWA  50 ppm  
(152 mg/m³) 

50 ppm 

Isoflurane 357 26675-46-
7 

50 380 — — —       TWA  50 ppm  
(383 mg/m³) 

— 5 ppm 

Isooctyl alcohol [mixed 
isomers] 

358 26952-21-
6 

50 270 — — TWA  100 
ppm   

TWA 50 ppm 
(270 mg/m³)  

  TLV:  
50 ppm as TWA;  

TWA  50 ppm  
(271 mg/m³) 

TWA  50 ppm  
(266 mg/m³) 

50 ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

3,5,5-Trimethylcyclohex- 
2-enone 

359 78-59-1 see 
Isoph
orone 

      STEL 10 
ppm   

TWA 4 ppm 
(23 mg/m³) 

TWA 25 ppm 
(140 mg/m³) 

TLV:  
5 ppm as STEL; 
 
MAK:  
11 mg/m³,  
2 ppm; peak 
limitation 
category: I(2);  

STEL  5 ppm  
(29 mg/m³) 

TWA  5 ppm 
(Peak 
limitation) 
(28 mg/m³) 
(Peak 
limitation) 

C 5 ppm 

Isophorone 359 78-59-1 — — C5 C25 STEL 10 
ppm   

TWA 4 ppm 
(23 mg/m³) 

TWA 25 ppm 
(140 mg/m³) 

TLV: 5 ppm as 
STEL;  
 
MAK:  
11 mg/m³,  
2 ppm; peak 
limitation 
category: I(2);  

STEL  5 ppm  
(29 mg/m³) 

TWA  5 ppm 
(Peak 
limitation) 
(28 mg/m³) 
(Peak 
limitation) 

C 5 ppm 

Isophorone [IPDI] 360 4098-71-9 see 
*lsocy
anate
s 
diisoc
yanat
e 

      TWA 0,01 
ppm  

TWA 0.005 
ppm (0.045 
mg/m³) ST 
0.02 ppm 
(0.180 mg/m³)  

  TLV:  
0.005 ppm as 
TWA. 
 
MAK:  
0.046 mg/m³,  
0.005 ppm; peak 
limitation 
category: I(1);  

— TWA 0,02 
mg/m³ 
 
STEL 0,07 
mg/m³ 

0,005 ppm 

Isopropyl acetate 361 108-21-4 — — 200 840 TWA  200 
ppm  
 
STEL 400 
ppm  

  TWA 250 ppm 
(950 mg/m³) 

TLV:  
100 ppm as 
TWA;  
150 ppm as 
STEL. 
 
MAK:  
420 mg/m³,  
100 ppm; peak 
limitation 
category: I(2);  

STEL  200 
ppm  
(849 mg/m³) 

TWA  250 
ppm  
(1040 mg/m³) 
 
STEL 310 
ppm  
(1290 mg/m³)  

— 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Isopropyl alcohol 362 67-63-0 400 980 500 1225 TWA  400 
ppm  
 
STEL 800 
ppm  

TWA 400 ppm 
(980 mg/m³) 
ST 500 ppm 
(1225 mg/m³) 

TWA 400 ppm 
(980 mg/m³) 

TLV:  
200 ppm as 
TWA;  
400 ppm as 
STEL;  
BEI issued. 
 
MAK:  
500 mg/m³,  
200 ppm; peak 
limitation 
category: II(2);  

TWA  400 
ppm  
(999 mg/m³) 
 
STEL 500 
ppm  
(1250 mg/m³)  

TWA  400 
ppm  
(983 mg/m³) 
 
STEL 500 
ppm  
(1230 mg/m³)  

200 ppm, 
STEL 400 
ppm, BEI 

Propan-2-ol 362 67-63-0 see 
Isopr
opyl 
alcoh
ol 

      TWA  400 
ppm  
 
STEL 800 
ppm  

TWA 400 ppm 
(980 mg/m³) 
ST 500 ppm 
(1225 mg/m³) 

TWA 400 ppm 
(980 mg/m³) 

TLV:  
200 ppm as 
TWA;  
400 ppm as 
STEL;  
BEI issued. 
 
MAK:  
500 mg/m³,  
200 ppm; peak 
limitation 
category: II(2);  

TWA  400 
ppm  
(999 mg/m³) 
 
STEL 500 
ppm  
(1250 mg/m³)  

TWA  400 
ppm  
(983 mg/m³) 
 
STEL 500 
ppm  
(1230 mg/m³)  

200 ppm, 
STEL 400 
ppm, BEI 

Isopropyf chloroformate 363 108-23-6 1 5 — — —       TWA 1 ppm  
(5,1 mg/m³) 

— — 

Kaolin, respirable 
particulate 

364 1332-58-7 — 25 — — — TWA 10 
mg/m³ (total) 
TWA 5 mg/m³ 
(resp) 

TWA 15 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

TLV: (respirable 
fraction): 2 
mg/m³, as TWA;  

TWA 2 
mg/m³ 

TWA 10 
mg/m³ 

2 mg/m³ (E, 
R) 

Ketene 365 463-51-4 0.5 0.9 1.5 3 TWA  1 ppm  
 
STEL 3 ppm  

TWA 0.5 ppm 
(0.9 mg/m³) 
ST 1.5 ppm (3 
mg/m³) 

TWA 0.5 ppm 
(0.9 mg/m³) 

TLV:  
0.5 ppm as 
TWA;  
1.5 ppm as 
STEL  

TWA  0,5 
ppm  
(0,87 mg/m³) 
 
STEL 1,5 
ppm  
(2,6 mg/m³)  

TWA  0,5 ppm  
(0,86 mg/m³) 
 
STEL 1,5 ppm  
(2,6 mg/m³)  

0,5 ppm, 
STEL 1,5 
ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

*Lead, elemental, and 
inorganic compounds [as 
Pb] 

366 7439-92-1 
(metal) 

— 0.1 — — 0,15 mg 
lead per 
cubic metre 
of air 

TWA (8-hour) 
0.050 mg/m³ 
See Appendix 
C [*Note: The 
REL also 
applies to 
other lead 
compounds 
(as Pb) -- see 
Appendix C.] 

[1910.1025] 
TWA 0.050 
mg/m³ See 
Appendix C 
[*Note: The PEL 
also applies to 
other lead 
compounds (as 
Pb) -- see 
Appendix C.] 

TLV:  
0.05 mg/m³, as 
TWA;  
 
EU-OEL: 
(binding):  
0.15 mg/m³ as 
TWA  

lead other 
than lead 
alkyls, a 
concentration 
of lead in the 
atmosphere 
to 
which any 
employee is 
exposed of 
0.15 mg/m³; 
and 
(b) lead 
alkyls, a 
concentration 
of lead 
contained in 
lead alkyls in 
the 
atmosphere 
to which any 
employee is 
exposed of 
0.10 mg/m³, 
(listed in 
Control of 
Lead at Work 
Regulation 
(2002) 

TWA 0,05 
mg/m³ 

0,05 mg/m³, 
BEI 

Liquified petroleum gas 
[LPG] 

369 68476-85-
7 

1000 1800 1250 2250 Asphyxiant TWA 1000 
ppm (1800 
mg/m³) 

TWA 1000 ppm 
(1800 mg/m³) 

  TWA  1000 
ppm  
(1750 mg/m³) 
 
STEL 1250 
ppm  
(2180 mg/m³)  

TWA  1000 
ppm  
(1800 mg/m³) 

— 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Lithium hydride 370 7580-67-8 — 0.025 — — STEL 0,1 
mg/m³  

TWA 0.025 
mg/m³ 

TWA 0.025 
mg/m³ 

TLV: (inhalable 
fraction): 0.05 
mg/m³ (ceiling 
value). 
 
EU-OEL: 
(inhalable 
fraction):  
0.02 mg/m³ as 
STEL  

STEL 0,02 
mg/m³  

TWA 0,025 
mg/m³  

C 0,05 mg/m³ 
(I) 

Lithium hydroxide 371 1310-65-2 — — — 1 —       STEL 1 
mg/m³  

— — 

Magnesite inhalable 
particulate 

372 546-93-0 — 10 — — — TWA 10 
mg/m³ (total) 

TWA 15 mg/m³ 
(total) 

  TWA 10 
mg/m³  

TWA 10 
mg/m³  

— 

Magnesite respirable 
particulate 

373 546-93-1 — 5 — — — TWA 5 mg/m³ 
(resp) 

TWA 5 mg/m³ 
(resp) 

  TWA 4 
mg/m³  

— — 

Magnesium oxide [as 
Mg] inhalable particulate 
Magnesium oxide fume 
(correct term) 

374 1309-48-4 — 10 — — TWA 10 
mg/m³  

  TWA 15 mg/m³ TLV: (inhalable 
fraction):  
10 mg/m³, as 
TWA; 
 
MAK: (inhalable 
fraction):  
4 mg/m³;  
 
MAK: (respirable 
fraction):  
0.3 mg/m³; peak 
limitation 
category: II(8);  

TWA 10 
mg/m³  

TWA 10 
mg/m³  

10 mg/m³ (I) 

Magnesium oxide [as 
Mg] fume and respirable 
particulate 

375 1309-48-5 — 5 — 10 —       TWA 4 
mg/m³  

— — 

Maleic anhydride 377 108-31-6 0.25 1 — — TWA  0,02 
mg/m³  

TWA 1 mg/m³ 
(0.25 ppm) 

TWA 1 mg/m³ 
(0.25 ppm) 

MAK:  
0.081 mg/m³,  
0.02 ppm; peak 
limitation 
category: I(1);  

TWA  1 
mg/m³ 
 
STEL 3 
mg/m³  

TWA  0,25 
ppm 
(1 mg/m³) 

0,01 mg/m³ 
(IFV), , RSEN 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Manganese, elemental, 
and inorganic 
compounds [as Mn] 

378 7439-96-5 
(metal) 

— 1 — — TWA 0,2 
mg/m³ (total 
particulate) 
 
TWA 0,04 
mg/m³ 
(respirable 
particulate 
and fume) 

TWA 1 mg/m³ 
ST 3 mg/m³ 
[*Note: Also 
see specific 
listings for 
Manganese 
cyclopentadie
nyl tricarbonyl, 
Methyl 
cyclopentadie
nyl 
manganese 
tricarbonyl, 
and 
Manganese 
tetroxide.] 

C 5 mg/m³ 
[*Note: Also see 
specific listings 
for Manganese 
cyclopentadienyl 
tricarbonyl and 
Methyl 
cyclopentadienyl 
manganese 
tricarbonyl.] 

TLV: (respirable 
fraction):  
 
0.02 mg/m³, as 
TWA. 
TLV: (inhalable 
fraction): 0.1 
mg/m³, as TWA. 
 
EU-OEL: 
(inhalable 
fraction):  
0.2 mg/m³ as 
TWA. 
EU-OEL: 
(respirable 
fraction):  
0.05 mg/m³ as 
TWA. 
 
MAK: (inhalable 
fraction):  
0.2 mg/m³;  
MAK: (respirable 
fraction):  
0.02 mg/m³; 
peak limitation 
category: II(8); 

TWA 0,2 
mg/m³ 
(inhalable 
fraction) 
 
TWA 0,05 
mg/m³ 
(respirable 
fraction) 

TWA 1 mg/m³  
 
TWA 3 mg/m³  

0,02 mg/m³ 
[R], 0,1 mg/m³ 
[I] 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Manganese, fume [as 
Mn] 

379 7439-96-5 — 1 — 3 TWA 0,04 
mg/m³ 
(respirable 
particulate 
and fume) 

TWA 1 mg/m³ 
ST 3 mg/m³ 
[*Note: Also 
see specific 
listings for 
Manganese 
cyclopentadie
nyl tricarbonyl, 
Methyl 
cyclopentadie
nyl 
manganese 
tricarbonyl, 
and 
Manganese 
tetroxide.] 

C 5 mg/m³ 
[*Note: Also see 
specific listings 
for Manganese 
cyclopentadienyl 
tricarbonyl and 
Methyl 
cyclopentadienyl 
manganese 
tricarbonyl.] 

TLV: (respirable 
fraction):  
0.02 mg/m³, as 
TWA. 
TLV: (inhalable 
fraction):  
0.1 mg/m³, as 
TWA. 
 
EU-OEL: 
(inhalable 
fraction):  
0.2 mg/m³ as 
TWA. 
 
EU-OEL: 
(respirable 
fraction):  
0.05 mg/m³ as 
TWA. 
 
MAK: (inhalable 
fraction):  
0.2 mg/m³; 
(respirable 
fraction):  
0.02 mg/m³; 
peak limitation 
category: II(8);  

TWA 0,2 
mg/m³ 
(inhalable 
fraction) 
 
TWA 0,05 
mg/m³ 
(respirable 
fraction) 

TWA 1 mg/m³  
 
TWA 3 mg/m³  

0,02 mg/m³ 
[R], 0,1 mg/m³ 
[I] 

Manganese 
cyclopentadienyl 
tricarbonyl [as Mn] 

380 12079-65-
1 

0.1 — 0.3 Sk TWA  0,2 
mg/m³   

TWA 0.1 
mg/m³  

C 5 mg/m³ TLV:  
0.1 mg/m³, as 
TWA;  

— TWA 0,1 
mg/m³  

0,1 mg/m³ 

Tricarbonyl(eta-
cyclopenta dienyl) 
manganese 

380 12079-65-
1 

see 
Mang
anese 
cyclo
penta
dienyl 
tricar
bonyl 

      TWA  0,2 
mg/m³   

TWA 0.1 
mg/m³  

C 5 mg/m4 TLV:  
0.1 mg/m³, as 
TWA;  

— TWA 0,1 
mg/m³  

0,1 mg/m³ 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Manganese tetroxide 381 1317-35-7 — 1 — — —   C 5 mg/m³ TLV: (respirable 
fraction):  
0.02 mg/m³, as 
TWA. 
TLV: (inhalable 
fraction):  
0.14 mg/m³, as 
TWA. 
 
EU-OEL: 
(inhalable 
fraction): 
 0.2 mg/m³ as 
TWA. 
EU-OEL: 
(respirable 
fraction):  
0.05 mg/m³ as 
TWA. 
 
MAK: (as Mn, 
inhalable 
fraction):  
0.2 mg/m³. 
MAK: (as Mn, 
respirable 
fraction):  
0.02 mg/m³. 
MAK: peak 
limitation 
category: II(8);  

— TWA 1 mg/m³  
 
TWA 3 mg/m³  

— 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Manganese tetroxide 381 1317-35-7 see 
Mang
anese 
tetroxi
de 

      —   C 5 mg/m4 TLV: (respirable 
fraction):  
0.02 mg/m³, as 
TWA. 
TLV: (inhalable 
fraction):  
0.14 mg/m³, as 
TWA. 
TLV: A4  
 
EU-OEL: 
(inhalable 
fraction):  
0.2 mg/m³ as 
TWA. 
EU-OEL: 
(respirable 
fraction):  
0.05 mg/m³ as 
TWA. 
 
MAK: (as Mn, 
inhalable 
fraction):  
0.2 mg/m³. 
MAK: (as Mn, 
respirable 
fraction): 
 0.02 mg/m³. 
MAK: peak 
limitation 
category: II(8); 

— TWA 1 mg/m³  
 
TWA 3 mg/m³  

— 

Man-made mineral fibres 
[Glass, slag and rock 
wool fi- bres] 

382   — 2f/ml — — TWA 2 
fibres/mL 

      TWA 5 
mg/m³ and 2 
fibres/ml 

TWA 2 mg/m³ 
(inhalable 
dust)  

1 f/cc (F) 

Mequinol [INN] 383 150-76-5 — 5 — — — TWA 5 mg/m³   TLV:  
5 mg/m³, as 
TWA  

— TWA  5 mg/m³ 5 mg/m³ 

Mercaptoacetic acid 384 68-11-1 see 
Thiogl
ycolic 
acid 

      TWA  2 ppm  TWA 1 ppm (4 
mg/m³)  

  TLV:  
1 ppm as TWA;  

TWA  1 ppm  
(3,8 mg/m³) 

TWA  1 ppm  
(3,8 mg/m³) 

1 ppm,   

Thioglycolic acid 384 68-11-1 1 5 — — TWA  2 ppm  TWA 1 ppm (4 
mg/m³)  

  TLV:  
1 ppm as TWA;  

TWA  1 ppm  
(3,8 mg/m³) 

TWA  1 ppm  
(3,8 mg/m³) 

1 ppm,   
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Mercury and 
compounds, ex- cept 
Mercury alkyls [as Hg] 

386 7439-97-6 — 0.025 —   TWA 0,02 
mg/m³  
STEL 0,06 
mg/m³ (Alkyl 
compounds) 
[carc] 
 
TWA 0,2 
mg/m³  (Aryl 
compounds)  
 
TWA 0,05 
mg/m³  
(Elemental 
and 
inorganic 
forms)   

Hg Vapor: 
TWA 0.05 
mg/m³  
Other: C 0.1 
mg/m³  

TWA 0.1 mg/m³  TLV:  
0.025 mg/m³, as 
TWA; 
BEI issued. 
 
EU-OEL:  
0,02 mg/m³ as 
TWA. 
 
MAK: (inhalable 
fraction):  
0.02 mg/m³; 
peak limitation 
category: II(8);  

TWA 0,02 
mg/m³ 

TWA  0,003 
ppm  
(0,025 mg/m³) 

0,01 mg/m³, 
STEL 0,03 
mg/m³ 

4-Methyl-3- penten-2-
one 

387 141-79-7 see 
Mesit
yl 
oxide 

      TWA  30 
ppm  
 
STEL 50 
ppm  

TWA 10 ppm 
(40 mg/m³) 

TWA 25 ppm 
(100 mg/m³) 

TLV:  
15 ppm as TWA;  
25 ppm as 
STEL. 
 
MAK: 
 8.1 mg/m³,  
2 ppm; peak 
limitation 
category: I(2);  

— TWA  15 ppm  
(60 mg/m³) 
 
STEL 25 ppm  
(100 mg/m³)  

15 ppm, 
STEL 25 ppm 

Mesityl oxide 387 141-79-7 15 60 25 100 TWA  30 
ppm  
 
STEL 50 
ppm  

TWA 10 ppm 
(40 mg/m³) 

TWA 25 ppm 
(100 mg/m³) 

TLV:  
15 ppm as TWA;  
25 ppm as 
STEL. 
 
MAK:  
8.1 mg/m³,  
2 ppm; peak 
limitation 
category: I(2);  

— TWA  15 ppm  
(60 mg/m³) 
 
STEL 25 ppm  
(100 mg/m³)  

15 ppm, 
STEL 25 ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Methacrylic acid 388 79-41-4 20 70 40 140 TWA  40 
ppm  

TWA 20 ppm 
(70 mg/m³)  

  TLV:  
20 ppm as TWA. 
 
MAK:  
180 mg/m³,  
50 ppm; peak 
limitation 
category: I(2); 

TWA  20 ppm  
(72 mg/m³) 
 
STEL 40 ppm  
(143 mg/m³)  

TWA  20 ppm  
(70 mg/m³) 

20 ppm 

Methane 390 74-82-8 — — C 
1.4% 

— —       — — — 

Methanethiol 391 74-93-1 see 
Methy
l 
merc
aptan 

      TWA  1 ppm  C 0.5 ppm (1 
mg/m³) [15-
minute] 

C 10 ppm (20 
mg/m³) 

TLV:  
0.5 ppm as 
TWA. 
 
MAK:  
1.0 mg/m³,  
0.5 ppm; peak 
limitation 
category: II(2);  

TWA  0,5 
ppm  
(1,0 mg/m³) 

TWA  0,5 ppm  
(0,98 mg/m³) 

0,5 ppm 

Methyl mercaptan 391 74-93-1 0.5 1 — — TWA  1 ppm  C 0.5 ppm (1 
mg/m³) [15-
minute] 

C 10 ppm (20 
mg/m³) 

TLV:  
0.5 ppm as 
TWA. 
 
MAK:  
1.0 mg/m³,  
0.5 ppm; peak 
limitation 
category: II(2);  

TWA  0,5 
ppm  
(1,0 mg/m³) 

TWA  0,5 ppm  
(0,98 mg/m³) 

0,5 ppm 



CoE 180607: Milestone 5 Report (Version 3) 15/06/2021 

577 

 

Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Methyl alcohol 392 67-56-1 see 
Meth
anol 

      TWA  400 
ppm 
 
STEL  500 
ppm  

TWA 200 ppm 
(260 mg/m³) 
ST 250 ppm 
(325 mg/m³)  

TWA 200 ppm 
(260 mg/m³) 

TLV:  
200 ppm as 
TWA;  
250 ppm as 
STEL;  
BEI issued. 
 
EU-OEL: 
260 mg/m³, 
200 ppm as 
TWA;  
 
MAK:  
130 mg/m³,  
100 ppm; peak 
limitation 
category: II(2);  

TWA  200 
ppm 
(266 mg/m³)  
 
STEL  250 
ppm 
(333 mg/m³)  

TWA  200 
ppm 
(262 mg/m³)  
 
STEL  250 
ppm 
(328 mg/m³)  

200 ppm, 
STEL 250 
ppm,  BEI 

Methomyl 393 16752-77-
5 

— 2.5 — — TWA 0,4 
mg/m³ 

TWA 2.5 
mg/m³ 

  TLV:  
0.2 mg/m³, as 
TWA; (skin);  
BEI issued  

— TWA 2,5  
mg/m³ 

0,2 mg/m³ 
(IFV), BEI (C) 

1—Methoxypropan- 2-ol 394 107-98-2 see 
Propy
lene 
glycol 
mono
methy
l ether 

      TWA  100 
ppm 
 
STEL  200 
ppm  

TWA 100 ppm 
(360 mg/m³) 
ST 150 ppm 
(540 mg/m³) 

  TLV:  
50 ppm as TWA;  
100 ppm as 
STEL;  
 
MAK:  
370 mg/m³,  
100 ppm; peak 
limitation 
category: I(2);  
 
EU-OEL:  
375 mg/m³,  
100 ppm as 
TWA;  
568 mg/m³,  
150 ppm as 
STEL;  

TWA  100 
ppm 
(375 mg/m³)  
 
STEL  150 
ppm 
(560 mg/m³)  

TWA  100 
ppm 
(369mg/m³)  
 
STEL  150 
ppm 
(553 mg/m³)  

50 ppm, 
STEL 100 
ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Methyl acetate 395 79-20-9 200 610 250 760 TWA  400 
ppm 
 
STEL  500 
ppm 

TWA 200 ppm 
(610 mg/m³) 
ST 250 ppm 
(760 mg/m³) 

TWA 200 ppm 
(610 mg/m³) 

TLV:  
200 ppm as 
TWA;  
250 ppm as 
STEL. 
 
MAK:  
310 mg/m³,  
100 ppm; peak 
limitation 
category: I(4); 

TWA  200 
ppm 
(616 mg/m³)  
 
STEL  250 
ppm 
(770 mg/m³) 

TWA  200 
ppm 
(606 mg/m³)  
 
STEL  250 
ppm 
(757 mg/m³) 

200 ppm, 
STEL 250 
ppm 

Methyl acrylate 396 96-33-3 10 35 — — TWA  4 ppm  TWA 10 ppm 
(35 mg/m³)  

TWA 10 ppm (35 
mg/m³)  

TLV:  
2 ppm as TWA;  
 
MAK:  
7.1 mg/m³,  
2 ppm; peak 
limitation 
category: I(2);  
 
EU-OEL:  
18 mg/m³,  
5 ppm as TWA;  
36 mg/m³,  
10 ppm as STEL  

TWA  5 ppm 
(18 mg/m³)  
 
STEL  10 
ppm 
(36 mg/m³) 

TWA  10 ppm 
(35 mg/m³)  

2 ppm,   

Methylamine 397 74-89-5 10 12 — — TWA  10 
ppm 
 
STEL  30 
ppm 

TWA 10 ppm 
(12 mg/m³) 

TWA 10 ppm (12 
mg/m³) 

TLV:  
5 ppm as TWA;  
15 ppm as 
STEL. 
 
MAK:  
13 mg/m³,  
10 ppm; peak 
limitation 
category: I(1);  

— TWA  10 ppm 
(13 mg/m³)  

5 ppm. STEL 
15 ppm 



CoE 180607: Milestone 5 Report (Version 3) 15/06/2021 

579 

 

Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

*1,1,1-Trichloroethane 401 71-55-6 see 
*Meth
yl 
chloro
form 

      TWA  700 
ppm 
 
STEL  900 
ppm 

C 350 ppm 
(1900 mg/m³) 
[15-minute] 

TWA 350 ppm 
(1900 mg/m³) 

TLV:  
350 ppm as 
TWA;  
450 ppm as 
STEL;  
 
MAK: 
550 mg/m³,  
100 ppm; peak 
limitation 
category: II(2);  
 
EU-OEL:  
555 mg/m³,  
100 ppm as 
TWA;  
1110 mg/m³,  
200 ppm as 
STEL  

TWA  100 
ppm 
(555 mg/m³)  
 
STEL  200 
ppm 
(1110 mg/m³) 

TWA  100 
ppm 
(555 mg/m³)  
 
STEL  200 
ppm 
(1110 mg/m³) 

350 ppm, 
STEL 450 
ppm, BEI 

Methyl chloroform 401 71-55-6 100 542 200 1085 TWA  700 
ppm 
 
STEL  900 
ppm 

C 350 ppm 
(1900 mg/m³) 
[15-minute] 

TWA 350 ppm 
(1900 mg/m³) 

TLV:  
350 ppm as 
TWA;  
450 ppm as 
STEL;  
 
MAK:  
550 mg/m³,  
100 ppm; peak 
limitation 
category: II(2); 
 
EU-OEL:  
555 mg/m³,  
100 ppm as 
TWA;  
1110 mg/m³,  
200 ppm as 
STEL  

TWA  100 
ppm 
(555 mg/m³)  
 
STEL  200 
ppm 
(1110 mg/m³) 

TWA  100 
ppm 
(555 mg/m³)  
 
STEL  200 
ppm 
(1110 mg/m³) 

350 ppm, 
STEL 450 
ppm, BEI 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Methyl 2-cyanoacrylate 402 137-05-3 2 8 4 16 TWA  0,4 
ppm 

TWA 2 ppm (8 
mg/m³) ST 4 
ppm (16 
mg/m³) 

  TLV:  
0.2 ppm as 
TWA;  
1 ppm as STEL;  
 
MAK:  
9.2 mg/m³,  
2 ppm; peak 
limitation 
category: I(1);  

STEL  0,3 
ppm 
(1,4 mg/m³) 

TWA  2 ppm 
(9,1 mg/m³)  
 
STEL  4 ppm 
(18 mg/m³) 

0,2 ppm, 
STEL 1 ppm, , 
RSEN 

Methylcyclohexane 403 108-87-2 400 1600 500 2000 TWA  800 
ppm 

TWA 400 ppm 
(1600 mg/m³) 

TWA 500 ppm 
(2000 mg/m³) 

TLV:  
400 ppm as 
TWA. 
 
MAK:  
810 mg/m³, 
200 ppm; peak 
limitation 
category: II(2);  

— TWA  400 
ppm 
(1610 mg/m³)  

400 ppm 

Methylcyclohexanol 404 25639-42-
3 

50 235 75 350 TWA  100 
ppm 

TWA 50 ppm 
(235 mg/m³) 

TWA 100 ppm 
(470 mg/m³) 

TLV:  
50 ppm as TWA  

TWA  50 ppm 
(237 mg/m³)  
 
STEL  75 
ppm 
(356 mg/m³) 

TWA  50 ppm 
(234 mg/m³)  

50 ppm 

Methyl ethyl ketone or 
peroxides [MEKP] 

406 1338-23-4 — — C0.2 C1.5 — C 0.2 ppm (1.5 
mg/m³) 

  TLV:  
0.2 ppm as 
STEL  

STEL  0,2 
ppm 
(1,5 mg/m³) 

TWA  0,2 ppm 
(Peak 
limitation) 
(1,5 mg/m³) 
(Peak 
limitation) 

C 0,2 ppm 

Tricarbonyl 
(methylcyclopentatricarb
onyl dienyl) 

406 12108-13-
3 

see 
Methy
lcyclo
penta
dienyl 
mang
anese 
mang
anese 

      TWA 0,4 
mg/m³ 

TWA 0.2 
mg/m³  

C 5 mg/m³ TLV: (as Mn):  
0.2 mg/m³, as 
TWA;  

— TWA 0,2 
mg/m³ 

0,2 mg/m³ 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Methyl formate 409 107-31-3 100 250 150 375 TWA  100 
ppm 
 
STEL  200 
ppm  

TWA 100 ppm 
(250 mg/m³) 
ST 150 ppm 
(375 mg/m³) 

TWA 100 ppm 
(250 mg/m³)  

TLV:  
50 ppm as TWA;  
100 ppm as 
STEL;  
 
MAK:  
120 mg/m³,  
50 ppm; peak 
limitation 
category: II(4);  
 
EU-OEL:  
125 mg/m³,  
50 ppm as TWA;  
250 mg/m³,  
100 ppm as 
STEL;  

TWA  50 ppm 
(125 mg/m³)  
 
STEL  100 
ppm 
(250 mg/m³)  

TWA  100 
ppm 
(246 mg/m³)  
 
STEL  150 
ppm 
(368 mg/m³)  

50 ppm, 
STEL 100 
ppm 

4-Methylpentan-2-ol 410 108-11-2 see 
Methy
l 
isobut
yl 
carbin
ol 

      TWA  50 
ppm 
 
STEL  80 
ppm 

TWA 25 ppm 
(100 mg/m³) 
ST 40 ppm 
(165 mg/m³)  

TWA 25 ppm 
(100 mg/m³)  

TLV:  
25 ppm as TWA;  
40 ppm as 
STEL;  
 
MAK:  
85 mg/m³,  
20 ppm; peak 
limitation 
category: I(1);  

TWA  25 ppm 
(106 mg/m³)  
 
STEL  40 
ppm 
(170 mg/m³)  

TWA  25 ppm 
(104 mg/m³)  
 
STEL  40 ppm 
(167 mg/m³)  

25 ppm, 
STEL 40 ppm 

Methyl methacrylate 411 80-62-6 50 205 100 410 TWA  100 
ppm 
 
STEL  200 
ppm  

TWA 100 ppm 
(410 mg/m³) 

TWA 100 ppm 
(410 mg/m³) 

TLV: 
50 ppm as TWA;  
100 ppm as 
STEL;  
 
MAK:  
210 mg/m³,  
50 ppm; peak 
limitation 
category: I(2);  
 
EU-OEL:  
50 ppm as TWA;  
100 ppm as 
STEL  

TWA  50 ppm 
(208 mg/m³)  
 
STEL  100 
ppm 
(416 mg/m³)  

TWA  50 ppm 
(208 mg/m³)  
 
STEL  100 
ppm 
(416 mg/m³)  

50 ppm, 
STEL 100 
ppm,  
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Parathion-methyl 412 298-00-0 see 
Methy
l 
parat
hion 

      TWA  0,04 
mg/m³  

TWA 0.2 
mg/m³  

  TLV:  
0.02 mg/m³, as 
TWA;  
BEI issued  

— TWA  0,2 
mg/m³ 

0,02 
mg/m³(IFV), 
BEI (C) 

Methyl propyl ketone 413 107-87-9 200 700 250 875 STEL 300 
ppm 

TWA 150 ppm 
(530 mg/m³) 

TWA 200 ppm 
(700 mg/m³)  

TLV:  
150 ppm as 
STEL  

TWA  200 
ppm 
(716 mg/m³)  
 
STEL 250 
ppm 
(895 mg/m³)  

TWA  200 
ppm 
(705 mg/m³)  
 
STEL 250 
ppm 
(881 mg/m³)  

STEL 150 
ppm 

Pentan-2-one 413 107-87-9 see 
Methy
l 
propyl 
keton
e 

      STEL 300 
ppm 

TWA 150 ppm 
(530 mg/m³) 

TWA 200 ppm 
(700 mg/m³)  

TLV:  
150 ppm as 
STEL  

TWA  200 
ppm 
(716 mg/m³)  
 
STEL 250 
ppm 
(895 mg/m³)  

TWA  200 
ppm 
(705 mg/m³)  
 
STEL 250 
ppm 
(881 mg/m³)  

STEL 150 
ppm 

1-Methyl-2-pyrrolidone 414 872-50-4 25 100 — — —       TWA  10 ppm 
(40 mg/m³)  
 
STEL  20 
ppm 
(80 mg/m³) 

TWA  25 ppm 
(103 mg/m³)  
 
STEL  75 ppm 
(309 mg/m³) 

— 

Methyl silicate 415 681-84-5 1 6 5 30 TWA  2 ppm TWA 1 ppm (6 
mg/m³) 

  TLV:  
1 ppm as TWA  

— TWA  1 ppm 
(6mg/m³)  

1 ppm 

Tetramethyl orthosilicate 415 681-84-5 see 
Methy
l 
silicat
e 

      TWA  2 ppm TWA 1 ppm (6 
mg/m³) 

  TLV:  
1 ppm as TWA  

— TWA  1 ppm 
(6mg/m³)  

1 ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

2-Phenylpropene 416 98-83-9 see 
alpha
-
Methy
l 
styren
e 

      TWA  20 
ppm 

TWA 50 ppm 
(240 mg/m³) 
ST 100 ppm 
(485 mg/m³) 

C 100 ppm (480 
mg/m³)  

TLV:  
10 ppm as TWA; 
 
MAK:  
250 mg/m³,  
50 ppm; peak 
limitation 
category: I(2);  
 
EU-OEL:  
246 mg/m³,  
50 ppm as TWA;  
492 mg/m³,  
100 ppm as 
STEL  

TWA  50 ppm 
(246 mg/m³)  
 
STEL 100 
ppm 
(491 mg/m³)  

TWA  50 ppm 
(242 mg/m³)  
 
STEL 100 
ppm 
(483 mg/m³)  

10 ppm 

alpha-Methyl styrene 416 98-83-9 50 240 100 480 TWA  20 
ppm  

TWA 50 ppm 
(240 mg/m³) 
ST 100 ppm 
(485 mg/m³) 

C 100 ppm (480 
mg/m³)  

TLV:  
10 ppm as TWA;  
 
MAK:  
250 mg/m³,  
50 ppm; peak 
limitation 
category: I(2);  
 
EU-OEL:  
246 mg/m³,  
50 ppm as TWA;  
492 mg/m³,  
100 ppm as 
STEL  

TWA  50 ppm 
(246 mg/m³)  
 
STEL 100 
ppm 
(491 mg/m³)  

TWA  50 ppm 
(242 mg/m³)  
 
STEL 100 
ppm 
(483 mg/m³)  

10 ppm 

Methylstyrenes 417 25013-15-
4 

see 
Vinyl 
toluen
es, all 
isome
rs 

      TWA 100 
ppm 
 
STEL 200 
ppm  

TWA 100 ppm 
(480 mg/m³) 

TWA 100 ppm 
(480 mg/m³) 

TLV:  
50 ppm as TWA;  
100 ppm as 
STEL;  
 
MAK:  
98 mg/m³,  
20 ppm; peak 
limitation 
category: I(2);  

— TWA  50 ppm 
(242 mg/m³)  
 
STEL 100 
ppm 
(483 mg/m³)  

50 ppm, 
STEL 100 
ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Vinyl toluenes, all 
isomers 

417 25013-15- 
4 

50 240 100 480 TWA 100 
ppm 
 
STEL 200 
ppm  

TWA 100 ppm 
(480 mg/m³) 

TWA 100 ppm 
(480 mg/m³) 

TLV:  
50 ppm as TWA;  
100 ppm as 
STEL;  
 
MAK:  
98 mg/m³,  
20 ppm; peak 
limitation 
category: I(2);  

— TWA  50 ppm 
(242 mg/m³)  
 
STEL 100 
ppm 
(483 mg/m³)  

50 ppm, 
STEL 100 
ppm 

N-Methyl-N- 2,4,6-
tetranitroaniline 

418 479-45-8 see 
Tetryl 

      TWA 3 
mg/m³ 

TWA 1.5 
mg/m³  

TWA 1.5 mg/m³  TLV:  
1.5 mg/m³, as 
TWA. 

— TWA 1,5 
mg/m³ 

1,5 mg/m³ 

Tetryl 418 479-45-8 — 15 — 3 TWA 3 
mg/m³ 

TWA 1.5 
mg/m³  

TWA 1.5 mg/m³  TLV:  
1.5 mg/m³, as 
TWA. 

— TWA 1,5 
mg/m³ 

1,5 mg/m³ 

Phosdrin 419 7786-34-7 see 
Mevin
phos 

      TWA 0,02 
mg/m³ 

TWA 0.01 
ppm (0.1 
mg/m³) ST 
0.03 ppm (0.3 
mg/m³)  

TWA 0.1 mg/m³  TLV:  
0.01 mg/m³, as 
TWA;  
BEI issued. 
 
MAK:  
0.093 mg/m³,  
0.01 ppm; peak 
limitation 
category: II(2);  

— TWA  0,01 
ppm 
(0,092 mg/m³)  
 
STEL 0,03 
ppm 
(0,27 mg/m³)  

0,01 mg/m³ 
(IFV), BEI (C) 

Mica inhalable 
particulate 

420 12001-26-
2 

— 10 — — TWA 6 
mg/m³ 

TWA 3 mg/m³ 
(resp) 

TWA 20 mppcf   TWA 10 
mg/m³ 

TWA 2,5 
mg/m³ 

3 mg/m³ [R] 

Mica respirable 
particulate 

421 12001-26-
3 

— 1 — — —       TWA 0,8 
mg/m³ 

TWA2,5 
mg/m³ 

— 

Molybdenum 
compounds [as Mo] 
soluble compounds 

422 7439-98-7 
(metal) 

— 5 — 10 TWA  1 
mg/m³ 
(Soluble 
compounds, 
respirable 
particulate)  

  TWA 15 mg/m³ 
[*Note: The PEL 
also applies to 
other insoluble 
molybdenum 
compounds (as 
Mo).]  

  TWA  5 
mg/m³ 
 
STEL 10 
mg/m³ 

TWA 10 
mg/m³ 

0,5 mg/m³ [R] 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Molybdenum 
compounds [as Mo] 
insoluble compounds 

423 7439-98-7 
(metal) 

— 10 — 20 TWA  10 
mg/m³ 
(Metal and 
insoluble 
compounds, 
total 
particulate) 
 
TWA 5 
mg/m³ 
(Metal and 
insoluble 
compounds, 
respirable 
particulate) 

  TWA 15 mg/m³ 
[*Note: The PEL 
also applies to 
other insoluble 
molybdenum 
compounds (as 
Mo).]  

TLV: (inhalable 
fraction):  
10 mg/m³, as 
TWA. 
TLV: (respirable 
fraction):  
3 mg/m³, as 
TWA  

TWA  10 
mg/m³ 
 
STEL 20 
mg/m³ 

TWA 10 
mg/m³ 

10 mg/m³ [I] 
3 mg/m³ [R] 

Naphthalene 427 91-20-3 10 50 15 75 TWA 20 
ppm  

TWA 10 ppm 
(50 mg/m³) ST 
15 ppm (75 
mg/m³) 

TWA 10 ppm (50 
mg/m³) 

TLV:  
10 ppm as TWA;  
 
EU-OEL:  
50 mg/m³,  
10 ppm as TWA. 
 

— TWA  10 ppm 
(52 mg/m³)  
 
STEL 15 ppm 
(79 mg/m³)  

10 ppm,  BEI 

1,5- Naphthalene 
diisocyanate 

428 3173-72-6 see 
*Isocy
anate
s 

      — TWA 0.040 
mg/m³ (0.005 
ppm) C 0.170 
mg/m³ (0.020 
ppm) [10-
minute] 

none 
 

— — — 

*Nickel 429 7440-02-0 
(metal) 

— 0.5 — — TWA 3 
mg/m³  

Ca TWA 0.015 
mg/m³ 

TWA 1 mg/m³ 
[*Note: The PEL 
does not apply 
to Nickel 
carbonyl.] 

TLV: (inhalable 
fraction):  
1.5 mg/m³, as 
TWA; 

— TWA  1 mg/m³  1,5 mg/m³ (I), 
A5 

Nickel carbonyl [as Ni] 430 13463-39-
3 

— — 0.1 0.24 STEL  0,1 
ppm  

Ca TWA 0.001 
ppm (0.007 
mg/m³) 

TWA 0.001 ppm 
(0.007 mg/m³) 

TLV:  
0.05 ppm as 
STEL;  

STEL  0,1 
ppm 
(0,24 mg/m³)  

TWA  0,05 
ppm 
(0,12 mg/m³)  

C 0,05 ppm 

Tetracarbonyl nickel 430 13463-39-
3 

see 
Nickel 
carbo
nyl 

      STEL  0,1 
ppm  

Ca TWA 0.001 
ppm (0.007 
mg/m³) 

TWA 0.001 ppm 
(0.007 mg/m³) 

TLV:  
0.05 ppm as 
STEL;  

STEL  0,1 
ppm 
(0,24 mg/m³)  

TWA  0,05 
ppm 
(0,12 mg/m³)  

C 0,05 ppm 

Nickel, organic 
compounds [as Ni] 

431 — — 1 — 3 —       — — — 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

*Nickel, inorganic 
compounds [as Ni] 
soluble compounds 

432 — — 0.1 — — TWA 0.2 
mg/m³ (ML 
in Table 2)    

      TWA  0,1 
mg/m³  

TWA  0,1 
mg/m³  

0,1 mg/m³ (I) 

*Nickel, inorganic 
compounds [as Ni] 
insoluble compounds 

433 — — 0.5 — — TWA 0.4 
mg/m³ (ML 
in Table 2)    

      TWA  0,5 
mg/m³  

— 0,2 mg/m³ (I) 

Nitric acid 436 7697-37-2 2 5 4 10 TWA 4 ppm  
 
STEL 8 ppm  

TWA 2 ppm (5 
mg/m³) ST 4 
ppm (10 
mg/m³) 

TWA 2 ppm (5 
mg/m³) 

TLV:  
2 ppm as TWA;  
4 ppm as STEL. 
 
EU-OEL:  
2.6 mg/m³,  
1 ppm as STEL  

STEL  1 ppm 
(2,6 mg/m³)  

TWA  2 ppm 
(5,2 mg/m³)  
 
STEL 4 ppm 
(10 mg/m³)  

2 ppm, STEL 
4 ppm 

Nitric oxide 437 10102-43-
9 

25 30 35 45 TWA  50 
ppm  

TWA 25 ppm 
(30 mg/m³) 

TWA 25 ppm (30 
mg/m³) 

TLV:  
25 ppm as TWA;  
BEI issued. 
 
MAK:  
0.63 mg/m³,  
0.5 ppm; peak 
limitation 
category: I(2);  
 
EU-OEL: 
2.5 mg/m³,  
2 ppm as TWA  

TWA  2 ppm 
(2,5 mg/m³)  
 
TWA 25 ppm 
(30 mg/m³)  

TWA  25 ppm 
(31 mg/m³)  

25 ppm, BEI 
(M) 

Nitrogen 437 10102-43-
9 

see 
Nitric 
oxide 
mono
xide 

      TWA  50 
ppm  

TWA 25 ppm 
(30 mg/m³) 

TWA 25 ppm (30 
mg/m³) 

TLV:  
25 ppm as TWA;  
BEI issued. 
 
MAK:  
0.63 mg/m³, 
 0.5 ppm; peak 
limitation 
category: I(2); 
 
EU-OEL:  
2.5 mg/m³,  
2 ppm as TWA  

TWA  2 ppm 
(2,5 mg/m³)  
 
TWA 25 ppm 
(30 mg/m³)  

TWA  25 ppm 
(31 mg/m³)  

25 ppm, BEI 
(M) 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Nitroethane 440 79-24-3 100 310 — — TWA  200 
ppm  

TWA 100 ppm 
(310 mg/m³) 

TWA 100 ppm 
(310 mg/m³) 

TLV:  
100 ppm as 
TWA. 
 
MAK:  
 
31 mg/m³,  
10 ppm; peak 
limitation 
category: II(4);  
 
EU-OEL:  
62 mg/m³,  
20 ppm as TWA;  
312 mg/m³,  
100 ppm as 
STEL;  

TWA  20 ppm 
(62 mg/m³)  
 
STEL 100 
ppm 
(312 mg/m³)  

TWA 100 ppm 
(307 mg/m³)  

100 ppm 

Nitrogen dioxide 441 10102-44-
0 

3 5 5 9 TWA  0,4 
ppm 

ST 1 ppm (1.8 
mg/m³) 

C 5 ppm (9 
mg/m³) 

TLV:  
0.2 ppm as 
TWA;  
 
MAK:  
0.95 mg/m³, 
0.5 ppm; peak 
limitation 
category: I(1); 
 
EU-OEL:  
0.96 mg/m³,  
0.5 ppm as 
TWA;  
1.91 mg/m³,  
1 ppm as STEL  

TWA  0,5 
ppm 
(0,96 mg/m³)  
 
STEL 1 ppm 
(1,91 mg/m³)  

TWA  3 ppm 
(5,6 mg/m³)  
 
STEL 5 ppm 
(9,4 mg/m³)  

0,2 ppm 

Nitrogen trifluoride 442 7783-54-2 10 30 15 45 TWA  20 
ppm  

TWA 10 ppm 
(29 mg/m³) 

TWA 10 ppm (29 
mg/m³) 

TLV:  
10 ppm as TWA; 
BEI issued  

— TWA  10 ppm 
(29 mg/m³)  

10 ppm, BEI 
(M) 

Nitromethane 443 75-52-5 20 50 — — TWA  40 
ppm  

  TWA 100 ppm 
(250 mg/m³) 

TLV:  
20 ppm as TWA;  

TWA  100 
ppm 
(254 mg/m³)  
 
STEL 150 
ppm 
(381 mg/m³) 

TWA 20 ppm 
(50 mg/m³)  

20 ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

1-Nitropropane 444 108-03-2 25 90 — — TWA  50 
ppm  

TWA 25 ppm 
(90 mg/m³) 

TWA 25 ppm (90 
mg/m³) 

TLV:  
25 ppm as TWA;  
 
MAK:  
7.4 mg/m³,  
2 ppm; peak 
limitation 
category: I(8); 

— TWA 25 ppm 
(91 mg/m³)  

25 ppm 

*2- Nitroprapane 445 79-46-9 5 18 — — TWA  20 
ppm  

Ca TWA 25 ppm (90 
mg/m³) 

TLV:  
10 ppm as TWA;  
 
EU-OEL:  
18 mg/m³,  
5 ppm as TWA. 

TWA  5 ppm 
(18 mg/m³)  

TWA  10 ppm 
(36 mg/m³)  

10 ppm 

Nitrous oxide 447 10024-97-
2 

50 90 — — TWA  100 
ppm 

TWA 25 ppm 
(46 mg/m³) 
(TWA over the 
time exposed) 
[*Note: REL 
for exposure 
to waste 
anesthetic 
gas.] 

  TLV:  
50 ppm as TWA;  
 
MAK:  
180 mg/m³,  
100 ppm; peak 
limitation 
category: II(2);  

TWA  100 
ppm 
(183 mg/m³)  

TWA  25 ppm 
(45 mg/m³)  

50 ppm 

n-Octane 449 111-65-9 300 1450 375 1800 — TWA 75 ppm 
(350 mg/m³) C 
385 ppm 
(1800 mg/m³) 
[15-minute] 

TWA 500 ppm 
(2350 mg/m³)  

TLV:  
300 ppm as 
TWA. 
 
MAK:  
2400 mg/m³,  
500 ppm; peak 
limitation 
category: II(2); 

— TWA  300 
ppm 
(1400 mg/m³)  
 
STEL 375 
ppm 
(1750 mg/m³)  

300 ppm 

Oil mist, mineral 450 — — 1 — 10 — TWA 5 mg/m³ 
ST 10 mg/m³ 

TWA 5 mg/m³   — TWA  5 mg/m³  — 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Orthophosphoric acid 451 7664-38-2 see 
Phos
phoric 
acid 

      TWA  2 
mg/m³ 
 
STEL 6 
mg/m³ 

TWA 1 mg/m³ 
ST 3 mg/m³ 

TWA 1 mg/m³ TLV:  
1 mg/m³, as 
TWA;  
3 mg/m³ as 
STEL. 
 
MAK: (inhalable 
fraction):  
2 mg/m³; peak 
limitation 
category: I(2);  
 
EU-OEL:  
1 mg/m³ as 
TWA;  
2 mg/m³ as 
STEL  

TWA  1 
mg/m³ 
 
STEL 2 
mg/m³ 

TWA  1 mg/m³ 
 
STEL 3 mg/m³ 

1 mg/m³, 
STEL 3 
mg/m³ 

Phosphoric acid 451 7664-38-2 — 1 — 3 TWA  2 
mg/m³ 
 
STEL 6 
mg/m³ 

TWA 1 mg/m³ 
ST 3 mg/m³ 

TWA 1 mg/m³ TLV:  
1 mg/m³, as 
TWA;  
3 mg/m³ as 
STEL. 
 
MAK: (inhalable 
fraction):  
2 mg/m³; peak 
limitation 
category: I(2);  
 
EU-OEL:  
1 mg/m³ as 
TWA;  
2 mg/m³ as 
STEL  

TWA  1 
mg/m³ 
 
STEL 2 
mg/m³ 

TWA  1 mg/m³ 
 
STEL 3 mg/m³ 

1 mg/m³, 
STEL 3 
mg/m³ 

Osmium tetroxide [as 
Os] 

452 20816-12-
0 

0.000
2 

0.002 0.0006 0.006 TWA  
0,0004 ppm 
 
STEL 
0,0012 ppm 

TWA 0.002 
mg/m³ (0.0002 
ppm) ST 0.006 
mg/m³ (0.0006 
ppm) 

TWA 0.002 
mg/m³ 

TLV:  
0.0002 ppm as 
TWA; 0.0006 
ppm as STEL  

TWA  0,0002 
ppm 
(0,002 
mg/m³)  
 
STEL 0,0006 
ppm 
(0,006 
mg/m³)  

TWA  0,0002 
ppm 
(0,0016 
mg/m³)  
 
STEL 0,0006 
ppm 
(0,0047 
mg/m³)  

0,0002 ppm, 
STEL 0,0006 
ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Oxalic acid 453 144-62-7 — 1 — 2 TWA  2 
mg/m³ 
 
STEL 4 
mg/m³ 

TWA 1 mg/m³ 
ST 2 mg/m³ 

TWA 1 mg/m³  TLV:  
1 mg/m³, as 
TWA;  
2 mg/m³ as 
STEL. 
 
EU-OEL:  
1 mg/m³ as TWA  

TWA  1 
mg/m³ 
 
STEL 2 
mg/m³ 

TWA  1 mg/m³ 
 
STEL 2 mg/m³ 

1 mg/m³, 
STEL 2 
mg/m³ 

Ozone 454 10028-15-
6 

— — 0.2 0.4 TWA 0,1 
ppm (heavy 
work) 
 
TWA 0,16 
ppm 
(moderate 
work) 
 
TWA 0,2 
ppm (light 
work) 
 
TWA 0,4 
ppm (heavy, 
moderate or 
light 
workloads 
<2hrs) 

C 0.1 ppm (0.2 
mg/m³) 

TWA 0.1 ppm 
(0.2 mg/m³) 

TLV: (light work):  
0.1 ppm as 
TWA;  
(moderate 
work):  
0.08 ppm as 
TWA;  
(heavy work):  
0.05 ppm as 
TWA. 
TLV: (less than 2 
hours work):  
0.2 ppm as 
TWA. 

STEL 0,2 
ppm 
(0,4 mg/m³)  

TWA 0,1 ppm 
(Peak 
limitation) 
(0,2 mg/m³)  
(Peak 
limitation) 

Heavy work - 
0,05 ppm 
Moderate 
work - 0,08 
ppm 
Light work - 
0,10 ppm 
Heavy, 
moderate, or 
light 
workloads (≤ 
2 hours) - 
0,20 ppm 

Paraffin wax, fume 455 8002-74-2 — 2 — 6 TWA  4 
mg/m³  

2   2 TWA  2 
mg/m³ 
 
STEL 6 
mg/m³ 

TWA  2 mg/m³  2 mg/m³ 

Paraquate dichloride 
respirable particulate 

456 1910-42-5 — 0.1 — — — 0.1 0.5 0.05 TWA  0,08 
mg/m³  

— — 

Particles not otherwise 
classified [PNOC] 
inhalable particulate 

458 — — 10 — — TWA  10 
mg/m³ (total 
particulate) 

  15 Total   — — — 

Particles not otherwise 
classified [PNOC] 
respirable particulate 

459 — — 3 — — TWA  5 
mg/m³ 
(respirable 
particulate) 

  5   — — — 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Pentaerythritol inhalable 
particulate 

461 115-77-5 — 10 — 20 TWA  20 
mg/m³  

10 15   TWA  10 
mg/m³ 
 
STEL 20 
mg/m³ 

TWA  10 
mg/m³  

10 mg/m³ 

Pentaerythritol respirable 
particulate 

462 115-77-6 — 5 — — —   5   TWA  4 
mg/m³  

— — 

Pentane, all isomers 463 — 600 1800 750 2250 TWA  2000 
ppm 

TWA 120 ppm 
TWA 350 
mg.m³ 
C 610 ppm 

TWA 1000 ppm 
TWA 2950 
mg.m³ 

TLV  
1000 ppm 
 
MAK  
3000 mg.m³ 
 
EU_OEL  
3000 mg.m³ 
1000 ppm 

TWA  600 
ppm 
(1800 mg/m³)  

TWA  600 
ppm 
(1770 mg/m³)  
 
STEL 750 
ppm 
(2210 mg/m³) 

1000 ppm 

Perchloroethylene 464 127-18-4 25 170 100 678 TWA  50 
ppm 
 
STEL 200 
ppm 

  TWA 100 ppm 
C 200 ppm (for 5 
minutes in any 
3-hour period), 
with a maximum 
peak of 300 ppm 

TLV:  
25 ppm as TWA;  
100 ppm as 
STEL;  
BEI issued. 
 
MAK:  
69 mg/m³,  
10 ppm; peak 
limitation 
category: II(2);  
 
EU-OEL:  
138 mg/m³,  
20 ppm as TWA;  
275 mg/m³,  
40 ppm as 
STEL;  

TWA  20 ppm 
(138 mg/m³)  
 
STEL 40 ppm 
(275 mg/m³) 

TWA  50 ppm 
(340 mg/m³)  
 
STEL 150 
ppm 
(1020 mg/m³) 

25 ppm, 
STEL 100 
ppm, BEI 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Tetrachloroethylene 464 127-18-4 see 
Perch
loroet
hylen
e 

      TWA  50 
ppm 
 
STEL 200 
ppm 

TWA 100 ppm 
C 200 ppm (for 
5 minutes in 
any 3-hour 
period), with a 
maximum 
peak of 300 
ppm 

  TLV:  
25 ppm as TWA;  
100 ppm as 
STEL;  
BEI issued. 
 
MAK:  
69 mg/m³,  
10 ppm; peak 
limitation 
category: II(2); 
 
EU-OEL:  
138 mg/m³,  
20 ppm as TWA;  
275 mg/m³,  
40 ppm as 
STEL;  

TWA  20 ppm 
(138 mg/m³)  
 
STEL 40 ppm 
(275 mg/m³) 

TWA  50 ppm 
(340 mg/m³)  
 
STEL 150 
ppm 
(1020 mg/m³) 

25 ppm, 
STEL 100 
ppm, BEI 

Perchloryl fluoride 465 7616-94-6 3 14 6 28 TWA  6 ppm 
 
STEL 12 
ppm 

TWA 3 ppm 
(14 mg/m³) ST 
6 ppm (28 
mg/m³) 

TWA 3 ppm 
(13.5 mg/m³) 

TLV:  
3 ppm as TWA;  
6 ppm as STEL  

— TWA  3 ppm 
(13mg/m³)  
 
STEL 6 ppm 
(25 mg/m³) 

3 ppm, STEL 
6 ppm 

p- Phenylenediamine 
p-Phenylene diamine 
(correct spelling) 

467 106-50-3 — 0.1 — — TWA  0,2 
mg/m³  

TWA 0.1 
mg/m³  

TWA 0.1 mg/m³  TLV:  
0.1 mg/m³, as 
TWA;  
 
MAK: (inhalable 
fraction): 0.1 
mg/m³;  

TWA  0,1 
mg/m³  

TWA  0,1 
mg/m³  

0,1 mg/m³ 

Phenyl-2,3-epoxypropyl 
ether 
Phenyl glycidyl ether 
(Correct name) 

468 122-60-1 1 6 — — TWA  0,2 
ppm  

C 1 ppm (6 
mg/m³) [15-
minute]  

TWA 10 ppm (60 
mg/m³) 

TLV: 0.1 ppm as 
TWA;  

— TWA  1ppm 
(6,1 mg/m³)  

0,1 ppm,   
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

*Phenylethylene 469 100-42-5 see 
*Styre
ne, 
mono
mer 

      TWA  40 
ppm 
 
STEL 80 
ppm  

TWA 50 ppm 
(215 mg/m³) 
ST 100 ppm 
(425 mg/m³) 

TWA 100 ppm C 
200 ppm 600 
ppm (5-minute 
maximum peak 
in any 3 hours) 

TLV:  
20 ppm as TWA;  
40 ppm as 
STEL;  
BEI issued. 
 
MAK:  
86 mg/m³,  
20 ppm; peak 
limitation 
category: II(2);  

TWA  100 
ppm 
(430 mg/m³)  
 
STEL 250 
ppm 
(1080 mg/m³)  

TWA  50 ppm 
(213 mg/m³)  
 
STEL 100 
ppm 
(426 mg/m³)  

10 ppm, 
STEL 20 
ppm, OTO 

*Styrene, monomer 469 100-42-5 50 210 100 420 TWA  40 
ppm 
 
STEL 80 
ppm  

      TWA  100 
ppm 
(430 mg/m³)  
 
STEL 250 
ppm 
(1080 mg/m³)  

TWA  50 ppm 
(213 mg/m³)  
 
STEL 100 
ppm 
(426 mg/m³)  

10 ppm, 
STEL 20 
ppm, OTO 

*Vinyl benzene 469 100-42-5 see 
*Styre
ne, 
mono
mer 

      TWA  40 
ppm 
 
STEL 80 
ppm  

      TWA  100 
ppm 
(430 mg/m³)  
 
STEL 250 
ppm 
(1080 mg/m³)  

TWA  50 ppm 
(213 mg/m³)  
 
STEL 100 
ppm 
(426 mg/m³)  

10 ppm, 
STEL 20 
ppm, OTO 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Phosphine 473 7803-51-2 — — 0.3 0.4 TWA  0,6 
ppm 
 
STEL 2 ppm  

TWA 0.3 ppm 
(0.4 mg/m³) 
ST 1 ppm (1 
mg/m³) 

TWA 0.3 ppm 
(0.4 mg/m³) 

TLV:  
0.1 ppm as 
TWA; (ceiling 
value):  
0.15 ppm as 
STEL; 
 
MAK:  
0.14 mg/m³,  
0.1 ppm; peak 
limitation 
category: II(2); 
 
EU-OEL:  
0.14 mg/m³,  
0.1 ppm as 
TWA;  
0.28 mg/m³,  
0.2 ppm as 
STEL  

TWA  0,1 
ppm 
(0,14 mg/m³)  
 
STEL 0,2 
ppm 
(0,28 mg/m³)  

TWA  0,3 ppm 
(0,42 mg/m³)  
 
STEL 1 ppm 
(1,4 mg/m³)  

0,05 ppm,  C 
0,15 ppm 

Phosphorus, yellow 475 7723-14-0 
(12185-
10-3, 
ACGIH) 

— 0.1 — 0.3 — TWA 0.1 
mg/m³ 

TWA 0.1 mg/m³ TLV:  
0.1 mg/m³, as 
TWA. 
 
MAK: (inhalable 
fraction):  
0.01 mg/m³; 
peak limitation 
category: II(2);  

TWA  0,1 
mg/m³ 
 
STEL 0,3 
mg/m³ 

TWA  0,1 
mg/m³  

0,1 mg/m³ 

Phosphorus 
pentachloride 

476 10026-13-
8 

0.1 1 — — TWA  0,2 
ppm 

TWA 1 mg/m³ TWA 1 mg/m³ TLV:  
0.1 ppm as 
TWA. 
 
MAK: (inhalable 
fraction):  
1 mg/m³; peak 
limitation 
category: I(1);  
 
EU-OEL:  
1 mg/m³ as TWA  

TWA  0,1 
ppm 
(0,87 mg/m³)  
 
STEL 0,2 
ppm 
(2 mg/m³)  

TWA  0,1 ppm 
(0,85 mg/m³)  

0,1 ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Phosphorus trichloride 477 7719-12-2 0.2 1.5 0.5 3 TWA  0,4 
ppm 
 
STEL 1 ppm 

TWA 0.2 ppm 
(1.5 mg/m³) 
ST 0.5 ppm (3 
mg/m³) 

TWA 0.5 ppm (3 
mg/m³)  

TLV:  
0.2 ppm as 
TWA;  
0.5 ppm as 
STEL. 
 
MAK:  
0.57 mg/m³,  
0.1 ppm; peak 
limitation 
category: I(1);  

TWA  0,2 
ppm 
(1,1 mg/m³)  
 
STEL 0,5 
ppm 
(2,9 mg/m³)  

TWA  0,2 ppm 
(1,1 mg/m³)  
 
STEL 0,5 ppm 
(2,8 mg/m³)  

0,2 ppm, 0,5 
ppm 

Phosphoryl trichloride 
Phosphorus oxychloride 
(correct term) 

478 10025-87-
3 

0.2 1.2 0.6 3.6 TWA  0,2 
ppm 

TWA 0.1 ppm 
(0.6 mg/m³) 
ST 0.5 ppm (3 
mg/m³) 

  TLV:  
0.1 ppm as 
TWA. 
 
MAK:  
0.13 mg/m³,  
0.02 ppm; peak 
limitation 
category: I(1); 

TWA  0,2 
ppm 
(1,3 mg/m³)  
 
STEL 0,6 
ppm 
(3,8 mg/m³)  

TWA  0,1 ppm 
(0,63 mg/m³)  

0,1 ppm 

Picloram 480 1918-02-1 — 10 — 20 TWA 20 
mg/m³ 

  TWA 15 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

TLV:  
10 mg/m³, as 
TWA;  

TWA  10 
mg/m³ 
 
STEL 20 
mg/m³ 

TWA  10 
mg/m³  

10 mg/m³ 

2,4,6-Trinitrophenol 481 88-89-1 see 
Picric 
acid 

      TWA  0,2 
mg/m³  

TWA 0.1 
mg/m³ ST 0.3 
mg/m³  

TWA 0.1 mg/m³  TLV:  
0.1 mg/m³, as 
TWA. 
 
EU-OEL:  
0.1 mg/m³ as 
TWA. 

TWA  0,1 
mg/m³ 
 
STEL 0,3 
mg/m³ 

TWA  0,1 
mg/m³  

0,1 mg/m³ 

Picric acid 481 88-89-1 — 0.1 — 0.3 TWA  0,2 
mg/m³  

      TWA  0,1 
mg/m³ 
 
STEL 0,3 
mg/m³ 

TWA  0,1 
mg/m³  

0,1 mg/m³ 

Piperazine 
dihydrochloride 

482 142-64-3 — 5 — — — TWA 5 mg/m³     TWA  0,1 
mg/m³ 
 
STEL 0,3 
mg/m³  

TWA  5 mg/m³  — 

Plaster of Paris inhalable 
particulate 

484 26499-65-
0 

— 10 — — TWA  20 
mg/m³  

TWA 10 
mg/m³ (total) 

TWA 15 mg/m³ 
(total) 

  TWA  10 
mg/m³  

TWA  10 
mg/m³  

— 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Plaster of Paris 
respirable particulate 

485 26499-65-
1 

— 5 — — — TWA 5 mg/m³ 
(resp) 

TWA 5 mg/m³ 
(resp) 

  TWA  4 
mg/m³  

— — 

Platinum metal 486 7440-06-4 — 5 — — TWA 2 
mg/m³  

TWA 1 mg/m³   TLV:  
1 mg/m³, as 
TWA. 
 
EU-OEL:  
1 mg/m³ as TWA  

TWA  5 
mg/m³  

TWA  1mg/m³  1 mg/m³ 

Platinum mine dust 
respirable particulate 

487 — — 3 — — —       — — — 

Polyvinyl chloride [PVC] 
inhalable particulate 

489 9002-86-2 — 10 — — —       TWA  10 
mg/m³  

— 1 mg/m³ [R] 

Polyvinyl chloride [PVC] 
respirable particulate 

490 9002-86-3 — 5 — — TWA 2 
mg/m³  

      TWA  4 
mg/m³  

— — 

Portland cement 
inhalable particulate 

491 65997-15-
1 

— 10 — — — TWA 10 
mg/m³ (total)  

TWA 50 mppcf TLV: (respirable 
fraction): 1 
mg/m³, as TWA;  

TWA  10 
mg/m³  

TWA  10 
mg/m³  

1 mg/m³ [E, 
R] 

Portland cement 
respirable particulate 

492 65997-15-
2 

— 5 — — TWA  2 
mg/m³  

TWA 5 mg/m³ 
(resp) 

    TWA  4 
mg/m³  

— — 

Potassium hydroxide 493 1310-58-3 — — — 2 STEL  4 
mg/m³  

C 2 mg/m³   TLV:  
2 mg/m³ as 
STEL  

STEL  2 
mg/m³  

TWA  2 mg/m³ 
(Peak 
limitation)  

C 2 mg/m³ 

Propan-1-ol 
n-Propyl alcohol (correct 
name) 

494 71-23-8 see n-
Propa
nol 

      TWA  200 
ppm  

TWA 200 ppm 
(500 mg/m³) 
ST 250 ppm 
(625 mg/m³)  

TWA 200 ppm 
(500 mg/m³)  

  TWA  200 
ppm 
(500 mg/m³)  
 
STEL  250 
ppm 
(625 mg/m³)  

TWA  200 
ppm 
(492 mg/m³)  
 
STEL  250 
ppm 
(614 mg/m³)  

100 ppm 

Propane 495 74-98-6 1000 1800 — — — TWA 1000 
ppm (1800 
mg/m³) 

TWA 1000 ppm 
(1800 mg/m³) 

MAK:  
1800 mg/m³,  
1000 ppm; peak 
limitation 
category: II(4);  

— — — 

2-Propyn-1-ol 496 107-19-7 see 
Propa
rgyl 
alcoh
ol 

      TWA  2 ppm TWA 1 ppm (2 
mg/m³)  

  TLV:  
1 ppm as TWA;  
 
MAK:  
4.7 mg/m³,  
2 ppm; peak 
limitation 
category: I(2);  

TWA  1 ppm 
(2,3 mg/m³)  
 
STEL  3 ppm 
(7 mg/m³)  

TWA  1 ppm 
(2,3 mg/m³)   

— 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Propionic acid 497 79-09-4 10 30 15 45 TWA  20 
ppm 

TWA 10 ppm 
(30 mg/m³) ST 
15 ppm (45 
mg/m³) 

  TLV:  
10 ppm as TWA. 
 
MAK:  
31 mg/m³,  
10 ppm; peak 
limitation 
category: I(2);  
 
EU-OEL: 
 31 mg/m³,  
10 ppm as TWA;  
62 mg/m³,  
20 ppm as STEL  

TWA  10 ppm 
(31 mg/m³)  
 
STEL  15 
ppm 
(46 mg/m³) 

TWA  10 ppm 
(30 mg/m³)  

10 ppm 

Propoxur 498 114-26-1 — 05 — 2 TWA 1 
mg/m³ 

TWA 0.5 
mg/m³ 

  TLV:  
0.5 mg/m³, as 
TWA;  
BEI issued. 
 
MAK: (inhalable 
fraction):  
2 mg/m³; peak 
limitation 
category: II(8)  

TWA 0,5 
mg/m³ 
 
STEL 2 
mg/m³ 

TWA 0,5 
mg/m³ 

0,5 mg/m³ 
(IFV), BEI (C) 

Propranolol 499 525-66-6 — 2 — 6 —       TWA 2 
mg/m³ 
 
STEL 6 
mg/m³ 

TWA  0,188 
ppm 
(2 mg/m³)  
 
STEL  0,565 
ppm 
(6 mg/m³) 

— 

n-Propyl acetate 500 109-60-4 200 840 250 1050 TWA  400 
ppm 

TWA 200 ppm 
(840 mg/m³) 
ST 250 ppm 
(1050 mg/m³) 

TWA 200 ppm 
(840 mg/m³) 

TLV:  
200 ppm as 
TWA;  
150 ppm as 
STEL. 
 
MAK:  
420 mg/m³,  
100 ppm; peak 
limitation 
category: I(2); 

TWA  200 
ppm 
(849 mg/m³)  
 
STEL  250 
ppm 
(1060 mg/m³) 

TWA  200 
ppm 
(835 mg/m³)  
 
STEL  250 
ppm 
(1040 mg/m³) 

100 ppm, 
STEL 150 
ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Propylene dinitrate 
Propylene glycol dinitrate 
(correct name) 

501 6423-43-4 see 
Propy
lene 
glycol 
dinitra
te 

      TWA  0,1 
ppm  

TWA 0.05 
ppm (0.3 
mg/m³)  

  TLV:  
0.05 ppm as 
TWA;  
BEI issued. 
 
MAK:  
0.069 mg/m³,  
0.01 ppm; peak 
limitation 
category: II(1);  

— TWA  0,05 
ppm 
(0,34 mg/m³)   

0,05 ppm,  
BEI (M) 

Propylene glycol total 
(particulate and vapour) 

502 57-55-6 150 470 — — —       TWA  150 
ppm 
(474 mg/m³)  

TWA  150 
ppm 
(474 mg/m³)  

— 

Propylene glycol 
particulate 

503 57-55-7 — 10 — — —       TWA  10 
mg/m³  

TWA  10 
mg/m³  

— 

Pulverised fuel ash 
inhalable particulate 

504 — — 10 — — —       TWA  10 
mg/m³  

— — 

Pulverised fuel ash 
respirable particulate 

505 — — 5 — — —       TWA  4 
mg/m³  

— — 

Pyrethrins 
Pyrethrum (correct 
name) 

506 8003-34-7 — 5 — 10 TWA  10 
mg/m³  

TWA 5 mg/m³ TWA 5 mg/m³ TLV:  
5 mg/m³, as 
TWA;  
 
EU-OEL:  
1 mg/m³ as TWA  

TWA  1 
mg/m³  

TWA  5 mg/m³  5 mg/m³ 

Pyridine 507 110-86-1 5 15 10 30 TWA  2 ppm TWA 5 ppm 
(15 mg/m³) 

TWA 5 ppm (15 
mg/m³) 

TLV:  
1 ppm as TWA; 

TWA  5 ppm 
(16 mg/m³)  
 
STEL  10 
ppm 
(33 mg/m³) 

TWA  5 ppm 
(16 mg/m³)  

1 ppm 

2-Pyridylamine 508 502-29-0 
(504-29-0 
HSE) 

05 2 2 8 —       TWA  0,5 
ppm 
(2 mg/m³)  
 
STEL  2 ppm 
(7,8 mg/m³) 

TWA  0,5 ppm 
(2 mg/m³)  

— 

Rhodium (as Rh] metal 
fume and dust 

510 7440-16-6 
(metal) 

— 0.1 — 0.3 TWA 2 
mg/m³ 

TWA 0.1 
mg/m³ 

TWA 0.1 mg/m³ TLV:  
1 mg/m³, as 
TWA;  

TWA 0,1 
mg/m³ 
 
STEL 0,3 
mg/m³ 

TWA 1 mg/m³ 1 mg/m³ 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Rhodium (as Rh] soluble 
salts 

511 7440-16-6 
(metal) 

— 0.001 — 0.003 TWA 0,02 
mg/m³ 
(soluble 
compounds 
as Rh) 

TWA 0.001 
mg/m³ 

TWA 0.001 
mg/m³ 

  TWA 0,001 
mg/m³ 
 
STEL 0,003 
mg/m³ 

TWA 0,01 
mg/m³ 

0,01 mg/m³ 

Rouge inhalable 
particulate 

513 1309-37-1 — 10 — — TWA 10 
mg/m³  

  TWA 15 mg/m³ 
(total) 

TLV: (as Fe): 
(respirable 
fraction):  
5 mg/m³, as 
TWA; 

TWA 10 
mg/m³ 

TWA 5 mg/m³ 5 mg/m³ [R] 

Rouge respirable 
particulate 

514 1309-37-2 — 5 — — —   TWA 5 mg/m³ 
(resp) 

  TWA 4 
mg/m³ 

— — 

*Rubber fume 515 — — 06 — — TWA 0,6 
mg/m³  

      TWA 0,6 
mg/m³  

— — 

*Rubber process dust 516   — 6 — — —       TWA 6 
mg/m³  

— — 

Selenium and 
compounds, except 
hydrogen selenide [as 
Se] 

517 7782-49-2 — 0.1 — — TWA 0,4 
mg/m³  

TWA 0.2 
mg/m³ [*Note: 
The REL also 
applies to 
other 
selenium 
compounds 
(as Se) except 
Selenium 
hexafluoride.] 

TWA 0.2 mg/m³ 
[*Note: The PEL 
also applies to 
other selenium 
compounds (as 
Se) except 
Selenium 
hexafluoride.] 

TLV:  
0.2 mg/m³, as 
TWA. 
 
MAK: (inhalable 
fraction):  
0.02 mg/m³; 
peak limitation 
category: II(8);  

TWA 0,1 
mg/m³  

TWA 0,1 
mg/m³  

0,2 mg/m³ 

Silane 518 7803-62-5 see 
Silico
n 
tetrah
ydride 

      TWA  10 
ppm 

TWA 5 ppm (7 
mg/m³) 

  TLV:  
5 ppm as TWA  

TWA  0,5 
ppm 
(0,67 mg/m³)  
 
STEL  1 ppm 
(1,3 mg/m³) 

TWA  5 ppm 
(6,6 mg/m³) 

5 ppm 

Silicon tetrahydride 518 7803-62-5 05 0.7 1 1.5 TWA  10 
ppm 

      TWA  0,5 
ppm 
(0,67 mg/m³)  
 
STEL  1 ppm 
(1,3 mg/m³) 

TWA  5 ppm 
(6,6 mg/m³) 

5 ppm 

Silica, amorphous 
inhalable particulate 

519 7631-86-9 — 6 — — — TWA 6 mg/m³ TWA 20 mppcf 
(80 
mg/m³/%SiO2) 

  TWA 6 
mg/m³ 

TWA 2 mg/m³ — 

Silica, amorphous 
respirable particulate 

520 7631-86-
10 

— 3 — — —       TWA 2,4 
mg/m³ 

— — 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

* Silica, crystalline 
[respirable particulate] 
Cristobalite 

521 14464-46-
1 

— 0.1 — — TWA 0,1 
mg/m³  

      TWA 0,1 
mg/m³  

TWA 0,05 
mg/m³  

0,025 mg/m³ 
[R] 

Cristobalite 521 14464-46-
1 

see 
Silica, 
crysta
lline 

      TWA 0,1 
mg/m³  

      TWA 0,1 
mg/m³  

TWA 0,05 
mg/m³  

0,025 mg/m³ 
[R] 

* Silica, crystalline 
[respirable particulate] 
Quartz 

522 14808-60-
7 

— 0.1 — — TWA 0,1 
mg/m³  

Ca TWA 0.05 
mg/m³  

  TLV: (respirable 
fraction):  
0.025 mg/m³, as 
TWA;  
 
EU-OEL: 
(respirable 
fraction):  
0.1 mg/m³ as 
TWA. 

TWA 0,1 
mg/m³  

TWA 0,05 
mg/m³  

0,025 mg/m³ 
[R] 

Quartz, crystalline 522 14808-60-
7 

see 
Silica
—
Cryst
alline 

      TWA 0,1 
mg/m³  

      TWA 0,1 
mg/m³  

TWA 0,05 
mg/m³  

0,025 mg/m³ 
[R] 

* Silica, crystalline 
[respirable particulate] 
Tridymite 

523 15468-32-
3 

— 0.1 — — TWA 0,1 
mg/m³  

      TWA 0,1 
mg/m³  

TWA 0,05 
mg/m³  

— 

Tridymite 523 14808-60- 
7 

see 
Silica
—
Cryst
alline 

      TWA 0,1 
mg/m³  

Ca TWA 0.05 
mg/m³ 

  TLV: (respirable 
fraction):  
0.025 mg/m³, as 
TWA;  
 
EU-OEL: 
(respirable 
fraction):  
 
0.1 mg/m³ as 
TWA. 

TWA 0,1 
mg/m³  

TWA 0,05 
mg/m³  

0,025 mg/m³ 
[R] 

* Silica, crystalline 
[respirable particulate] 
Tripoli 

524 1317-95-9 — 0.1 — — TWA 0,1 
mg/m³  

      TWA 0,1 
mg/m³  

TWA 0,05 
mg/m³  

0,025 mg/m³ 
[R] 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Tripoli 524 14808-60-
7 

see 
Silica
—
Cryst
alline 

      TWA 0,1 
mg/m³  

Ca TWA 0.05 
mg/m³  

  TLV: (respirable 
fraction):  
0.025 mg/m³, as 
TWA;  
 
EU-OEL: 
(respirable 
fraction): 
0.1 mg/m³ as 
TWA. 

TWA 0,1 
mg/m³  

TWA 0,05 
mg/m³  

0,025 mg/m³ 
[R] 

Silica, fused [respirable 
particulate] 

525 60676-86-
0 

— 0.1 — — —       TWA 0,08 
mg/m³ 

TWA 0,05 
mg/m³  

— 

Silicon inhalable 
particulate 

526 7440-21-3 — 10 — — — TWA 10 
mg/m³ (total) 

TWA 15 mg/m³ 
(total) 

  TWA 10 
mg/m³ 

TWA 10 
mg/m³ 

— 

Silicon respirable 
particulate 

527 7440-21-4 — 5 — — — TWA 5 mg/m³ 
(resp) 

TWA 5 mg/m³ 
(resp) 

  TWA 4 
mg/m³ 

— — 

Silicon carbide inhalable 
particulate 

528 409-21-2 — 10 — — TWA 10 
mg/m³ (total 
particulate - 
nonfibrous) 

TWA 10 
mg/m³ (total) 

TWA 15 mg/m³ 
(total) 

TLV: (inhalable 
fraction):  
10 mg/m³, as 
TWA. 

TWA 10 
mg/m³ 

TWA 10 
mg/m³ 

Nonfibrous - 
10 mg/m³ 
(I,E), 3 mg/m³ 
(R,E) 
 
Fibrous 
(including 
whiskers) - 
0,1f/cc (F) 

Silicon carbide respirable 
particulate 

529 409-21-3 — 5 — — TWA 5 
mg/m³ 
(nonfibrous) 

TWA 5 mg/m³ 
(resp) 

TWA 5 mg/m³ 
(resp) 

TLV: (respirable 
fraction):  
3 mg/m³, as 
TWA  

TWA 4 
mg/m³ 

—   

Silver 530 7440-22-4 
(metal) 

— 0.1 — — TWA 0,2 
mg/m³ 

TWA 0.01 
mg/m³ 

TWA 0.01 
mg/m³ 

TLV:  
0.1 mg/m³, as 
TWA. 
 
MAK: (inhalable 
fraction):  
0.1 mg/m³; peak 
limitation 
category: II(8);  
 
EU-OEL:  
0.1 mg/m³ as 
TWA  

TWA 0,1 
mg/m³ 

TWA 0,1 
mg/m³ 

 0,1 mg/m³ 



CoE 180607: Milestone 5 Report (Version 3) 15/06/2021 

602 

 

Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Silver compounds [as 
Ag] 

531 — — 0.01 — — TWA 0,02 
mg/m³ 

      TWA 0,01 
mg/m³ 

TWA 0,01 
mg/m³ 

0,01 mg/m³ 

Sodium azide 532 26628-22-
8 

— — — 0.3 STEL 0,6 
mg/m³  

C 0.1 ppm (as 
HN3)  C 0.3 
mg/m³ (as 
NaN3)  

  TLV:  
0.29 mg/m³ 
(ceiling value); 
 
MAK:  
0.2 mg/m³; peak 
limitation 
category: I(2);  
 
EU-OEL:  
0.1 mg/m³ as 
TWA;  
0.3 mg/m³ as 
STEL; 

TWA 0,1 
mg/m³ 
 
STEL 0,3 
mg/m³  

TWA 0,11 
ppm (Peak 
limitation) 
(0,3 mg/m³) 
(Peak 
limitation) 

C 0,29 mg/m³ 

Sodium hydrogen 
sulphite 

534 7631-90-5 — 5 — — TWA 10 
mg/m³ 

TWA 5 mg/m³   TLV:  
5 mg/m³, as 
TWA;  

TWA 5 
mg/m³ 

TWA 5 mg/m³ 5 mg/m³ 

Sodium hydroxide 535 1310-73-2 — — — C2 STEL 4 
mg/m³ 

C 2 mg/m³ TWA 2 mg/m³  TLV:  
2 mg/m³ (ceiling 
value)  

STEL 2 
mg/m³ 

TWA 2 mg/m³ 
(Peak 
limitation) 

C 2 mg/m³ 

Starch inhalable 
particulate 

536 9005-25-8 — 10 — — TWA 10 
mg/m³ 

TWA 10 
mg/m³ (total) 

TWA 15 mg/m³ 
(total) 

TLV:  
10 mg/m³, as 
TWA;  

TWA 10 
mg/m³ 

TWA 10 
mg/m³ 

10 mg/m³ 

Starch respirable 
particulate 

537 9005-25-9 — 5 — — — TWA 5 mg/m³ 
(resp) 

TWA 5 mg/m³ 
(resp) 

  TWA 4 
mg/m³ 

— — 

Stibine 538 7803-52-3 0.1 0.5 0.3 1.5 TWA 0,2 
ppm 

TWA 0.1 ppm 
(0.5 mg/m³) 

TWA 0.1 ppm 
(0.5 mg/m³) 

TLV: 0.1 ppm as 
TWA 

— TWA 0,1 ppm 
(0,51 mg/m³) 

0,1 ppm 

Strychnine 539 57-24-9 — 0.15 — 0.45 TWA 0,3 
mg/m³ 

TWA 0.15 
mg/m³ 

TWA 0.15 
mg/m³ 

TLV: 
 0.15 mg/m³, as 
TWA  

— TWA 0,15 
mg/m³  

0,15 mg/m³ 

Subtilisins [Proteolytic 
enzymes as 100% pure 
crystalline enzyme] 

540 1395-21-7 
9014-01-1 

— — — C 
0.00006 

TWA 
0,00012 
mg/m³  

ST 0.00006 
mg/m³ [60-
minute] 

    TWA 
0,00004 
mg/m³  

TWA 0,00006 
mg/m³ (Peak 
limitation) 

C 0,00006 
mg/m³ 

Sucrose 541 57-50-1 — 10 — 20 TWA 20 
mg/m³  

TWA 10 
mg/m³ (total) 
TWA 5 mg/m³ 
(resp) 

TWA 15 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

TLV:  
10 mg/m³, as 
TWA;  

TWA 10 
mg/m³ 
 
STEL 20 
mg/m³  

TWA 10 
mg/m³ 

10 mg/m³ 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

TEDP 542 3689-24-5 see 
Sulfot
ep 

      TWA 0,2 
mg/m³  

TWA 0.2 
mg/m³  

TWA 0.2 mg/m³  TLV:  
0.1 mg/m³, as 
TWA; 
BEI issued. 
 
MAK:  
0.13 mg/m³,  
0.01 ppm; peak 
limitation 
category: II(2);  
 
EU-OEL:  
0.1 mg/m³ as 
TWA;  

TWA 0,1 
mg/m³  

TWA 0,007 
ppm 
(0,1 mg/m³) 

0,1 mg/m³ 
(IFV), BEI (C) 

Tetraethyl 
dithiopyrophosphate 

542 3689-24-5 see 
Sulfot
ep 

      TWA 0,2 
mg/m³  

TWA 0.2 
mg/m³  

TWA 0.2 mg/m³  TLV:  
0.1 mg/m³, as 
TWA;  
BEI issued. 
 
MAK:  
0.13 mg/m³,  
0.01 ppm; peak 
limitation 
category: II(2); 
 
EU-OEL:  
0.1 mg/m³ as 
TWA; 

TWA 0,1 
mg/m³  

TWA 0,007 
ppm 
(0,1 mg/m³) 

0,1 mg/m³ 
(IFV), BEI (C) 

Sulphur dioxide 543 7446-09-5 2 5 5 13 TWA  0,5 
ppm 

TWA 2 ppm (5 
mg/m³) ST 5 
ppm (13 
mg/m³) 

TWA 5 ppm (13 
mg/m³) 

TLV:  
0.25 ppm as 
STEL;  
 
MAK:  
2.7 mg/m³,  
1 ppm; peak 
limitation 
category: I(1);  
 
EU-OEL:  
1.3 mg/m³,  
0.5 ppm as 
TWA;  
2.7 mg/m³,  
1 ppm as STEL 

TWA  0,5 
ppm 
(1,3 mg/m³)  
 
STEL  1 ppm 
(2,7 mg/m³) 

TWA  2 ppm 
(5,2 mg/m³)  
 
STEL  5 ppm 
(13 mg/m³) 

STEL 0,25 
ppm 



CoE 180607: Milestone 5 Report (Version 3) 15/06/2021 

604 

 

Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Sulphur hexafluoride 544 2551-62-4 1000 6000 1250 7500 TWA  2000 
ppm 

TWA 1000 
ppm (6000 
mg/m³) 

TWA 1000 ppm 
(6000 mg/m³) 

TLV:  
1000 ppm as 
TWA. 
 
MAK:  
6100 mg/m³,  
1000 ppm; peak 
limitation 
category: II(8);  

TWA  1000 
ppm 
(6070 mg/m³)  
 
STEL  1250 
ppm 
(7590 mg/m³) 

TWA  1000 
ppm 
(5970 mg/m³)  

1000 ppm 

Sulphuric acid 545 7664-93-9 — 1 — 3 TWA 0,4 
mg/m³ 

TWA 1 mg/m³ TWA 1 mg/m³ TLV:  
0.2 mg/m³, as 
TWA;  
 
MAK: (inhalable 
fraction):  
0.1 mg/m³; peak 
limitation 
category: I(1);  
 
EU-OEL:  
0.05 mg/m³ as 
TWA  

TWA 0,05 
mg/m³ 

TWA  1 ppm 
(3 mg/m³)  

0,2 mg/m³ (T) 
(M) 

Sulphur tetrafluoride 546 7783-60-0 0.1 0.4 0.3 1 STEL 0,2 
ppm 

C 0.1 ppm (0.4 
mg/m³) 

  TLV: 
0.1 ppm as TWA  

— TWA  0,1 ppm 
(Peak 
limitation) 
(0,44 mg/m³) 
(Peak 
limitation) 

C 0,1 ppm 

Sulphuryl difluoride 547 2699-79-8 5 20 10 40 TWA 10 
ppm 
 
STEL  20 
ppm 

TWA 5 ppm 
(20 mg/m³) ST 
10 ppm (40 
mg/m³) 

TWA 5 ppm (20 
mg/m³) 

TLV:  
5 ppm as TWA;  
10 ppm as STEL 

TWA  5 ppm 
(21 mg/m³)  
 
STEL  10 
ppm 
(42 mg/m³) 

TWA  5 ppm 
(21 mg/m³)  
 
STEL  10 ppm 
(42 mg/m³) 

5 ppm, STEL 
10 ppm 

2,4,5-T 548 93-76-5 see 
2,4,5- 
Trichl
oroph
enoxy
acetic 
acid 

      TWA 20 
mg/m³  

TWA 10 
mg/m³ 

TWA 10 mg/m³ TLV:  
10 mg/m³, as 
TWA;  
 
MAK: (inhalable 
fraction): 2 
mg/m³; peak 
limitation 
category: II(2);  

— TWA 10 
mg/m³  

10 mg/m³ 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

2,4,5-
Trichlorophenoxyaoetic 
acid 

548 93-76-5 — 10 — 20 TWA 20 
mg/m³  

TWA 10 
mg/m³ 

TWA 10 mg/m³ TLV:  
10 mg/m³, as 
TWA;  
 
MAK: (inhalable 
fraction): 2 
mg/m³; peak 
limitation 
category: II(2); 

— TWA 10 
mg/m³  

10 mg/m³ 

Tetraethyl 
pyrophosphate 

549 107-49-3 see 
TEPP 

      TWA 0,02 
mg/m³  

TWA 0.05 
mg/m³  

TWA 0.05 
mg/m³  

TLV: (inhalable 
fraction): 0.01 
mg/m³, as TWA;  
BEI issued. 
 
MAK:  
0.060 mg/m³,  
0.005 ppm; peak 
limitation 
category: II(2); 

— TWA  0,004 
ppm 
(0,047 mg/m³)  

0,01 mg/m³ 
(IFV),  BEI (C) 

TNT 550 118-96-7 see 
2,4,6-
Trinitr
otolue
ne 

      TWA 0,02 
mg/m³  

TWA 0.5 
mg/m³  

TWA 1.5 mg/m³  TLV:  
0.1 mg/m³, as 
TWA;  
BEI issued. 

TWA 0,5 
mg/m³  

TWA 0,5 
mg/m³  

0,1 mg/m³ 
(IFV),  BEI [M] 

Talc respirable 
particulate 

552 14807-96-
7 
14807-96-
6? 

— 1 — — TWA 4 
mg/m³  

TWA 2 mg/m³ 
(resp) 

WA 20 mppcf TLV: (respirable 
fraction):  
2 mg/m³, as 
TWA;  

TWA 1 
mg/m³  

TWA 2,5 
mg/m³  

2 mg/m³ (E, 
R) 

Tantalum metal and 
oxide dusts [as Ta] 

553 7440-25-7 
1314-61-0 

— 5 — 10 — TWA 5 mg/m³ 
ST 10 mg/m³ 

TWA 5 mg/m³ 
 

TWA  5 
mg/m³ 
 
STEL  10 
mg/m³ 

TWA  5 mg/m³ — 

Tellurium and 
compounds, except 
hydrogen telluride [as 
Te] 

554 13494-80-
9 

— 0.1 — — TWA 0,2 
mg/m³  

TWA 0.1 
mg/m³ [*Note: 
The REL also 
applies to 
other tellurium 
compounds 
(as Te) except 
Tellurium 
hexafluoride 
and Bismuth 
telluride.] 

TWA 0.1 mg/m³ 
[*Note: The PEL 
also applies to 
other tellurium 
compounds (as 
Te) except 
Tellurium 
hexafluoride and 
Bismuth 
telluride.] 

TLV: 
0.1 mg/m³, as 
TWA 

26140-60-3 TWA 0,1 
mg/m³  

0,1 mg/m³ 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Terphenyls, all isomers 555 26140-60-
3 

— — 0.5 5 STEL  10 
mg/m³ 

      STEL  0,5 
ppm 
(4,8 mg/m³) 

TWA  0,5 ppm 
(Peak 
limitation) 
(4,7 mg/m³)  
(Peak 
limitation) 

C 5 mg/m³ 

1,1,1,2-Tetrachloro- 1,2- 
difluoroethane 
1,1,2,2-Tetrachloro-1,2-
difluoroethane (correct 
name) 

557 76-12-0 100 834 100 834 TWA 100 
ppm 

TWA 500 ppm 
(4170 mg/m³) 

TWA 500 ppm 
(4170 mg/m³) 

TLV: 
50 ppm as TWA. 
 
MAK:  
1700 mg/m³,  
200 ppm; peak 
limitation 
category: II(2);  

— TWA  500 
ppm 
(4170 mg/m³)  

50 ppm 

1,1,1,2-Tetrachloro- 2,2- 
difluoroethane 

558 76-11-9 100 834 100 834 TWA 200 
ppm 

TWA 500 ppm 
(4170 mg/m³) 

TWA 500 ppm 
(4170 mg/m³) 

TLV:  
100 ppm as 
TWA. 
 
MAK:  
1700 mg/m³,  
200 ppm; peak 
limitation 
category: II(2);  

— TWA  500 
ppm 
(4170 mg/m³)  

100 ppm 

Tetrachloronaphthalene
s, all isomers 

559 1335-88-2 — 2 — 4 TWA 4 
mg/m³ 

TWA 2 mg/m³  TWA 2 mg/m³  TLV:  
2 mg/m³, as 
TWA  

— TWA 2 mg/m³ 2 mg/m³ 

1,1,1,2-
Tetrafluoroethane [HFC 
134a] 

560 811-97-2 1000 4200 — — — TWA 2 mg/m³  TWA 2 mg/m³  TLV:  
2 mg/m³, as 
TWA  

TWA  1000 
ppm 
(4240 mg/m³)  

TWA  1000 
ppm 
(4240 mg/m³)  

— 

Tetrasodium 
pyrophosphate 

563 7722-88-5 — 5 — — — TWA 5 mg/m³     TWA 5 
mg/m³ 

TWA 5 mg/m³ — 

Thionyl chloride 565 7719-09-7 — — C1 C5 STEL  0,4 
ppm 

C 1 ppm (5 
mg/m³) 

  TLV:  
0.2 ppm as 
STEL 

STEL  1 ppm 
(4,9 mg/m³) 

TWA  1 ppm 
(Peak 
limitation) 
(4,9 mg/m³) 
(Peak 
limitation) 

C 0,2 ppm 

Thiram 566 137-26-8 — 1 — — TWA 0,1 
mg/m³  

TWA 5 mg/m³ TWA 5 mg/m³ TLV:  
0.05 mg/m³, as 
TWA;  

— TWA 1 mg/m³ 0,05 mg/m³ 
(IFV),  
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Tin compounds, 
inorganic ex- cept SnH4 
[as Sn] 

567 7440-31-5 
(Added) 

— 2 — 4 TWA 4 
mg/m³  

TWA 2 mg/m³ 
[*Note: The 
REL also 
applies to 
other 
inorganic tin 
compounds 
(as Sn) except 
tin oxides.] 

TWA 2 mg/m³ 
[*Note: The PEL 
also applies to 
other inorganic 
tin compounds 
(as Sn) except 
tin oxides.] 

TLV: (as Sn):  
2 mg/m³, as 
TWA. 
 
EU-OEL:  
2 mg/m³ as TWA  

TWA  2 
mg/m³ 
 
STEL  4 
mg/m³ 

TWA  2 mg/m³ 2 mg/m³ (I) 

Titanium dioxide 
inhalable particulate 

569 13463-67-
7 

— 10 — — STEL 20 
ppm  

Ca TWA 15 mg/m³ TLV:  
10 mg/m³, as 
TWA;  
 
MAK:  
0.3 mg/m³; peak 
limitation 
category: II(8);  

TWA 10 
mg/m³ 

TWA 10 
mg/m³ 

10mg/m³ 

Titanium dioxide 
respirable particulate 

570 13463-67-
8 

— 5 — — —       TWA 4 
mg/m³ 

— — 

p- Toluenesulphonyl 
chloride 

572 98-59-9 — — — 5 —       STEL 5 
mg/m³ 

— — 

Tributyl phosphate, all 
isomers 

573 126-73-8 0.2 — — — TWA  10 
mg/m³ 

TWA 0.2 ppm 
(2.5 mg/m³) 

TWA 5 mg/m³ TLV:  
5 mg/m³, as 
TWA;  
BEI issued. 
 
MAK:  
11 mg/m³,  
1 ppm; peak 
limitation 
category: II(2);  

TWA  5 
mg/m³ 
 
STEL  5 
mg/m³ 

TWA  0,2 ppm  
(2,2 mg/m³) 

5 mg/m³ 
(IFV), BEI (C) 

Trichloroacetic acid 574 76-03-9 1 5 — — TWA  1 ppm  TWA 1 ppm (7 
mg/m³) 

  TLV:  
0.5 ppm as 
TWA;  
 
MAK:  
1.4 mg/m³, 0.2 
ppm; peak 
limitation 
category: I(1);  

— TWA  1 ppm  
(6,7 mg/m³) 

0,5 ppm 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

1,2,4-Trichlorobenzene 575 120-82-1 2 16 5 40 STEL  10 
ppm  

C 5 ppm (40 
mg/m³) 

  TLV:  
5 ppm as STEL. 
 
EU-OEL:  
15.1 mg/m³,  
2 ppm as TWA;  
37.8 mg/m³,  
5 ppm as STEL;  

TWA  1 ppm 
 
STEL  5 ppm  

TWA  5 ppm 
(Peak 
limitation) 
(37 mg/m³) 
(Peak 
limitation) 

C 5 ppm 

1,1,2-
Trichlorotrifluoroethane 

579 76-13-1 1000 7600 1250 9500 TWA  2000 
ppm 
 
STEL  2500 
ppm 

TWA 1000 
ppm (7600 
mg/m³) ST 
1250 ppm 
(9500 mg/m³) 

TWA 1000 ppm 
(7600 mg/m³) 

TLV:  
1000 ppm as 
TWA;  
1250 ppm as 
STEL;  
 
MAK:  
3900 mg/m³,  
500 ppm; peak 
limitation 
category: II(2);  

— TWA  1000 
ppm 
(7670 mg/m³)  
 
STEL  1250 
ppm 
(9590 mg/m³)  

1000 ppm, 
STEL 1250 
ppm 

Tri-o-cresyl phosphate 580 78-30-8 — 0.1 — 0.3 TWA  0,04 
mg/m³ 

TWA 0.1 
mg/m³  

TWA 0.1 mg/m³  TLV:  
0.02 mg/m³, as 
TWA;  
BEI issued  

TWA  0,1 
mg/m³ 
 
STEL  0,3 
mg/m³ 

TWA  0,1 
mg/m³ 

0.02 mg/m³ 
(IFV),  BEI (C) 

Tri-o-toyl phosphate 580 78-30-8 see 
Tri-o-
cresyl 
phosp
hate 

      TWA  0,04 
mg/m³ 

      TWA  0,1 
mg/m³ 
 
STEL  0,3 
mg/m³ 

TWA  0,1 
mg/m³ 

0.02 mg/m³ 
(IFV),  BEI (C) 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Triethylamine 581 121-44-8 2 8 3 12 TWA  1 ppm  
 
STEL  2 
ppm  

    TLV:  
0.5 ppm as 
TWA;  
1 ppm as STEL;  
 
MAK:  
4.2 mg/m³,  
1 ppm; peak 
limitation 
category: I(2);  
 
EU-OEL:  
8.4 mg/m³,  
2 ppm as TWA;  
12.6 mg/m³,  
3 ppm as STEL;  

TWA  2 ppm 
(8 mg/m³)  
 
STEL  4 ppm 
(17 mg/m³)  

TWA  2 ppm 
(8 mg/m³)  
 
STEL  4 ppm 
(17 mg/m³)  

0,5 ppm, 
STEL 1 ppm 

Trimethylamine 584 75-50-3 10 24 15 36 TWA  10 
ppm  
 
STEL  30 
ppm  

  TWA 25 ppm 
(100 mg/m³) 

  — TWA  10 ppm 
(24 mg/m³)  
 
STEL  15 ppm 
(36 mg/m³)  

5 ppm, STEL 
15 ppm 

Trimethylbenzene, all 
isomers or mixtures 

585 25551-13-
7 

25 123 — — TWA  50 
ppm 

      TWA  25 ppm 
(125 mg/m³)  

TWA  25 ppm 
(123 mg/m³)  

25 ppm 

Trimethyl phosphite 586 121-45-9 2 10 — — TWA  4 ppm TWA 2 ppm 
(10 mg/m³) 

  TLV:  
2 ppm as TWA. 

TWA  2 ppm 
(10 mg/m³)  

TWA  2 ppm 
(10 mg/m³)  

2 ppm 

Triphenyl phosphate 587 115-86-6 — 3 — 6 TWA  6 
mg/m³ 

TWA 3 mg/m³ TWA 3 mg/m³ TLV:  
3 mg/m³, as 
TWA;  

TWA  3 
mg/m³  
 
STEL  6 
mg/m³ 

TWA  3 mg/m³  3 mg/m³ 

Tungsten and 
compounds [as W] 
soluble 

588 7440-33-7 
(metal) 

— 1 — 3 TWA  2 
mg/m³  
 
STEL  6 
mg/m³ 

TWA 5 mg/m³ 
ST 10 mg/m³ 
[*Note: The 
REL also 
applies to 
other insoluble 
tungsten 
compounds 
(as W).] 

    TWA  1 
mg/m³  
 
STEL  3 
mg/m³ 

TWA  1 mg/m³  
 
STEL  3 
mg/m³ 

3 mg/m³ (R) 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Tungsten and 
compounds [as W] 
insoluble 

589 7440-33-7 
(metal) 

— 5 — 10 TWA  10 
mg/m³  
 
STEL  20 
mg/m³ 

TWA 5 mg/m³ 
ST 10 mg/m³ 
[*Note: The 
REL also 
applies to 
other insoluble 
tungsten 
compounds 
(as W).] 

  TLV: (respirable 
fraction): 3 
mg/m³, as TWA  

TWA  5 
mg/m³  
 
STEL  10 
mg/m³ 

TWA  5 mg/m³  
 
STEL  10 
mg/m³ 

3 mg/m³ (R) 

Turpentine 590 8006-64-2 100 560 150 840 TWA  40 
ppm 

TWA 100 ppm 
(560 mg/m³) 

TWA 100 ppm 
(560 mg/m³) 

TLV:  
20 ppm as TWA;  
 
MAK:  
28 mg/m³,  
5 ppm; peak 
limitation 
category: II(2);  

TWA  100 
ppm 
(566 mg/m³)  
 
STEL  150 
ppm 
(850 mg/m³) 

TWA  100 
ppm 
(557 mg/m³)  

20 ppm,  

Uranium (natural). 
Soluble and insoluble 
compounds [as U] 

591 7440-61-1 
(metal) 

— 0.2 — 0.6 TWA  0,4 
mg/m³  
 
STEL 1,2 
mg/m³ 

Ca TWA 0.2 
mg/m³ ST 0.6 
mg/m³ 

TWA 0.25 
mg/m³ 

TLV: (as U):  
0.2 mg/m³, as 
TWA;  
0.6 mg/m³ as 
STEL;  
BEI issued  

— TWA  0,2 
mg/m³  
 
STEL 0,6 
mg/m³ 

0,2 mg/m³, 
STEL 0,6 
mg/m³, BEI 

Vanadium pentoxide 
inhalable particulate 

592 1314-62-1 — 0.5 — — TWA  0,1 
ppm  

      TWA  0,05 
mg/m³  

TWA  0,05 
mg/m³ 
(respirable 
dust and 
fume) 

0,05 mg/m³ 

Vanadium pentoxide 
fume and respirable 
paniculate 

593 1314-62-2 — 0.05 — — — C 0.05 mg 
V/m³ [15-
minute] 
[*Note: The 
REL applies to 
all vanadium 
compounds 
except 
Vanadium 
metal and 
Vanadium 
carbide (see 
Ferrovanadiu
m dust).] 

C 0.5 mg 
V2O5/m³ (resp) 

  — TWA  0,05 
mg/m³  

— 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Vinyl acetate 594 108-05-4 10 30 20 60 TWA  20 
ppm 
 
STEL  30 
ppm 

C 4 ppm (15 
mg/m³) [15-
minute] 

  TLV:  
10 ppm as TWA;  
15 ppm as 
STEL;  
 
EU-OEL:  
17.6 mg/m³,  
5 ppm as TWA;  
35.2 mg/m³,  
10 ppm as STEL  

TWA  5 ppm 
(17,6 mg/m³)  
 
STEL  10 
ppm 
(35,2 mg/m³) 

TWA  10 ppm 
(35 mg/m³)  
 
STEL  20 ppm 
(70 mg/m³) 

10 ppm, 
STEL 15 ppm 

Warfarin 597 81-81-2 — 0.1 — 0.3 TWA  0,02 
mg/m³ 

TWA 0.1 
mg/m³ 

TWA 0.1 mg/m³ TLV: (inhalable 
fraction): 0.01 
mg/m³, as TWA;  
 
MAK:  
0.02 mg/m³,  
0.0016 ppm; 
peak limitation 
category: II(8);  

— TWA  0,1 
mg/m³  

0.01 mg/m³ (I) 

Welding fumes 598 — — 5 — — —       — TWA  5 mg/m³  — 

White spirit [Stoddard 
Solvent] 

599 8052-41-3 100 575 125 720 — TWA 350 
mg/m³ C 1800 
mg/m³ [15-
minute] 

TWA 500 ppm 
(2900 mg/m³) 

TLV:  
100 ppm as 
TWA  

— TWA 790 
mg/m³  

100 ppm 

Wood dust: Soft wood 601 — — 5 — 10 TWA 5 
mg/m³ (all 
species, 
excluding 
oak, beech, 
birch, 
mahogany, 
teak and 
walnut)  

Ca TWA 1 
mg/m³ 

TWA 15 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

  TWA  5 
mg/m³  

TWA  5 mg/m³  
 
STEL 10 
mg/m³  

Western red 
cedar - 0,5 
mg/m³ (I), , 
RSEN 
 
All other 
species - 1 
mg/m³ (I) 

Yttrium 604 7440-65-5 — 1 — 3 TWA  2 
mg/m³ 

TWA 1 mg/m³ 
[*Note: The 
REL also 
applies to 
other yttrium 
compounds 
(as Y).] 

TWA 1 mg/m³ 
[*Note: The PEL 
also applies to 
other yttrium 
compounds (as 
Y).] 

  TWA  1 
mg/m³ 
 
STEL  3 
mg/m³ 

TWA  1 mg/m³ 1 mg/m³ 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Zinc chloride, fume 605 7646-85-7 — 1 — 2 TWA  2 
mg/m³ 
 
STEL  4 
mg/m³ 

TWA 1 mg/m³ 
ST 2 mg/m³ 

TWA 1 mg/m³ TLV: (fume):  
1 mg/m³, as 
TWA; (fume):  
2 mg/m³ as 
STEL. 
 
MAK: (respirable 
fraction):  
0.1 mg/m³; peak 
limitation 
category: I(4);  
MAK: (inhalable 
fraction): 2 
mg/m³; peak 
limitation 
category: I(2); 

TWA  1 
mg/m³ 
 
STEL  2 
mg/m³ 

TWA  1 mg/m³ 
 
STEL  2 
mg/m³ 

1 mg/m³, 
STEL 2 
mg/m³ 

Zinc oxide, fume 606 1314-13-2 — 5 — 10 TWA  4 
mg/m³ 
 
STEL  20 
mg/m³ 

Dust: TWA 5 
mg/m³ C 15 
mg/m³ 
Fume: TWA 5 
mg/m³ ST 10 
mg/m³ 

TWA 5 mg/m³ 
(fume) TWA 15 
mg/m³ (total 
dust) TWA 5 
mg/m³ (resp 
dust) 

TLV:  
2 mg/m³, as 
TWA;  
10 mg/m³ as 
STEL. 
 
MAK: (as Zn, 
respirable 
fraction):  
0.1 mg/m³; peak 
limitation 
category: I(4); 
(as Zn, inhalable 
fraction):  
2 mg/m³; peak 
limitation 
category: I(2); 

— TWA  5 mg/m³ 
 
STEL  10 
mg/m³ 

2 mg/m³ [R], 
STEL 10 
mg/m³ [R] 

Zinc stearate inhalable 
particulate 

607 557-05-1 — 10 — 20 — TWA 10 
mg/m³ (total) 

TWA 15 mg/m³ 
(total) 

TLV: (inhalable 
fraction):  
10 mg/m³, as 
TWA. 
TLV: (respirable 
fraction):  
3 mg/m³, as 
TWA. 

TWA  10 
mg/m³ 
 
STEL  20 
mg/m³ 

— 10 mg/m³ (I) 
3 mg/m³ [R] 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Zinc stearate respirable 
particulate 

608 557-05-2 — 5 — — — TWA 5 mg/m³ 
(resp) 

TWA 5 mg/m³ 
(resp) 

TLV: (inhalable 
fraction):  
10 mg/m³, as 
TWA. 
TLV: (respirable 
fraction):  
3 mg/m³, as 
TWA. 

TWA  4 
mg/m³ 

— 10 mg/m³ (I) 
3 mg/m³ [R] 

Zirconium compounds 
[as Zr] 

609 7440-67-7 — 5 — 10 TWA  10 
mg/m³ 
 
STEL  20 
mg/m³ 

TWA 5 mg/m³ 
ST 10 mg/m³ 
[*Note: The 
REL applies to 
all zirconium 
compounds 
(as Zr) except 
Zirconium 
tetrachloride.] 

TWA 5 mg/m³ TLV:  
5 mg/m³, as 
TWA;  
10 mg/m³ as 
STEL;  

TWA  5 
mg/m³ 
 
STEL  10 
mg/m³ 

TWA  5 mg/m³ 
 
STEL  10 
mg/m³ 

5 mg/m³, 
STEL 10 
mg/m³ 

Oxygen — 7782-44-7 Not 
less 
than 
19% 

      —       — — — 

1,6- Hexanolactam 
Caprolactam (correct 
term) 

104-105 105-60-2 see 
Capro
lacta
m 

      TWA  10 
mg/m³ (dust 
only)  
 
TWA  10 
mg/m³ 
(vapour) 

Dust: TWA 1 
mg/m³ ST 3 
mg/m³ Vapor: 
TWA 0.22 
ppm (1 mg/m³) 
ST 0.66 ppm 
(3 mg/m³) 

  TLV:  
5 mg/m³, as 
TWA;  
 
MAK: (inhalable 
fraction): 5 
mg/m³; peak 
limitation 
category: I(2); 
 
EU-OEL:  
10 mg/m³ as 
TWA;  
40 mg/m³ as 
STEL  

TWA  1 
mg/m³ (dust) 
STEL 3 
mg/m³ (dust) 
 
TWA  10 
mg/m³ (dust 
and vapour) 
STEL 20 
mg/m³ (dust 
and vapour) 

TWA  10 
mg/m³  
STEL 20 
mg/m³ [dust 
and vapour] 
 
TWA  1 mg/m³  
STEL 3 mg/m³ 
[dust] 

5 mg/m³ 
(IFV), A5 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

PCBs 124-125   see 
Chlor
diphe
nyls 

      —       TWA  0,1 
mg/m³  

TWA 1 mg/m³  
STEL 2 mg/m³ 
[PCBs - 42% 
Chlorine] 
 
TWA 0,5 
mg/m³  
STEL 1 mg/m³ 
[PCBs - 54% 
Chlorine] 

— 

Polychlorinated 
biphenyls [PCBs] 

124-125 — see 
Chlor
odiph
enyls 

      —       TWA  0,1 
mg/m³  

TWA 1 mg/m³  
STEL 2 mg/m³ 
[PCBs - 42% 
Chlorine] 
 
TWA 0,5 
mg/m³  
STEL 1 mg/m³ 
[PCBs - 54% 
Chlorine] 

— 

Aluminium pyro powders 19A 7429-90-5 — 5 — — TWA  2 
mg/m³  

TWA 10 
mg/m³ (total) 
TWA 5 mg/m³ 
(resp) 

TWA 15 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

TLV:  
1 mg/m³, as 
TWA;  
 
MAK: (inhalable 
fraction):  
4 mg/m³; 
(respirable 
fraction):  
1.5 mg/m³;  

TWA  10 
mg/m³ 
(inhalable 
dust) 
 
TWA  4 
mg/m³ 
(respirable 
dust) 

TWA  5 mg/m³  1 mg/m³ [R] 

Aluminium welding 
fumes 

20A 7429-90-5 — 5- — — — TWA 10 
mg/m³ (total) 
TWA 5 mg/m³ 
(resp) 

TWA 15 mg/m³ 
(total) TWA 5 
mg/m³ (resp) 

TLV:  
1 mg/m³, as 
TWA;  
 
MAK: (inhalable 
fraction):  
4 mg/m³; 
(respirable 
fraction):  
1.5 mg/m³;  

TWA  10 
mg/m³ 
(inhalable 
dust) 
 
TWA  4 
mg/m³ 
(respirable 
dust) 

TWA  5 mg/m³  1 mg/m³ [R] 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

1,2 Drhydroxyethane 283- 284 107-21-1 see 
Ethyl
ene 
glycol 

      STEL  200 
mg/m³ 

      TWA  10 
mg/m³ 
(particulate) 
 
TWA  20 ppm 
(vapour) 
(52 mg/m³) 
(vapour) 
STEL  40 
ppm (vapour) 
(104 mg/m³)  
(vapour) 

TWA  10 
mg/m³ 
(particulate) 
 
TWA  20 ppm 
(vapour) 
(52 mg/m³) 
 
STEL  40 ppm 
(104 mg/m³)  

25 ppm (V), 
STEL 50 ppm 
(V), STEL 10 
mg/m³ (I, H) 

Ethane 1,2-diol 283- 284 107-21-1 see 
Ethyl
ene 
glycol 

      STEL  200 
mg/m³ 

      TWA  10 
mg/m³ 
(particulate) 
 
TWA  20 ppm 
(vapour) 
(52 mg/m³) 
(vapour) 
STEL  40 
ppm (vapour) 
(104 mg/m³)  
(vapour) 

TWA  10 
mg/m³ 
(particulate) 
 
TWA  20 ppm 
(vapour) 
(52 mg/m³) 
STEL  40 ppm 
(104 mg/m³)  

25 ppm (V), 
STEL 50 ppm 
(V), STEL 10 
mg/m³ (I, H) 

Ethylene glycol 283-284 107-21-1 20 — 40 — STEL  200 
mg/m³  

    TLV: (vapour 
and aerosol):  
25 ppm as TWA. 
TLV: (vapour):  
50 ppm as 
STEL. 
TLV: (inhalable 
aerosol):  
10 mg/m³ as 
STEL. 
 
EU-OEL:  
52 mg/m³ as 
TWA;  
104 mg/m³ as 
STEL;  

TWA  10 
mg/m³ 
(particulate) 
 
TWA  20 ppm 
(vapour) 
(52 mg/m³) 
(vapour) 
STEL  40 
ppm (vapour) 
(104 mg/m³)  
(vapour) 

TWA  10 
mg/m³ 
(particulate) 
 
TWA  20 ppm 
(vapour) 
(52 mg/m³) 
STEL  40 ppm 
(104 mg/m³)  

25 ppm (V), 
STEL 50 ppm 
(V), STEL 10 
mg/m³ (I, H) 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Flour dust 296A — — 3 — — —       TWA  10  
mg/m³ 
 
STEL  30 
mg/m³  

— 0.5 mg/m³ (I), 
RSEN 

Cyanides, except 
hydrogen cyanide, 
cyanogen and cyanogen 
chloride 

335-337 57-12-5 see 
Hydro
gen 
cyani
de 
and 
cyani
de 
salts 

      —       TWA  5 
mg/m³  

TWA  5 mg/m³  — 

*4,4’- Methylene- 
diphenyl diisocyanate 
[MDI] 

360A 101-68-8 see 
*Isocy
anate
s 

      TWA 0,01 
ppm 

      — TWA  0,02  
mg/m³ 
 
STEL  0,07 
mg/m³  

0.005 ppm 

*MDI 360A 101-68-8 see 
*Isocy
anate
s 

      TWA 0,01 
ppm 

      — TWA  0,02  
mg/m³ 
 
STEL  0,07 
mg/m³  

0.005 ppm 

*Methyl isocyanate 360B 624-83-9 see 
*lsocy
anate
s 

      TWA  0,04 
ppm  
 
STEL  0,12 
ppm  

      STEL  0,02 
mg/m³  

TWA  0,02  
mg/m³ 
 
STEL  0,07 
mg/m³  

0,02 ppm, 
STEL 0,06 
ppm,   

*2,4-Toluene 
diisocyanate [TDI] 

360C 584-84-9 see 
*Isocy
anate
s 

      TWA  0,002 
ppm  
 
STEL  0,01 
ppm  

      — TWA  0,02  
mg/m³ 
 
STEL  0,07 
mg/m³  

0,001 ppm 
(IFV), STEL 
0,005 ppm 
(IFV),  , RSEN 

*4-Methyl-m-phenylene 
diisocyanate 

360C 584-84-9 see 
*Isocy
anate
s 

      TWA  0,002 
ppm  
 
STEL  0,01 
ppm  

      — TWA  0,02  
mg/m³ 
 
STEL  0,07 
mg/m³  

0,001 ppm 
(IFV), STEL 
0,005 ppm 
(IFV),  , RSEN 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

*TDI 360C 584-84-9 see 
*Isocy
anate
s 

      TWA  0,002 
ppm  
 
STEL  0,01 
ppm  

      — TWA  0,02  
mg/m³ 
 
STEL  0,07 
mg/m³  

0,001 ppm 
(IFV), STEL 
0,005 ppm 
(IFV),  , RSEN 

Nickel, subsulfide 433A 12035-72-
2 

— 0.1 — — TWA  0,2 
mg/m³  

      — — 0,1 mg/m³ (I) 

Propane-1,2-diol 502- 503 57-55-6 see 
Propy
lene 
glycol 

      —       TWA  150 
ppm (total 
vapour and 
particulates) 
(474 mg/m³)  
 
TWA  10 
mg/m³ 
(particulates) 

TWA  150 
ppm  
(474 mg/m³) 
(vapour and 
particulates) 
 
TWA  10 
mg/m³ 
(particulates) 

— 

Talc inhalable particulate 55 1 14807-96-
6 

— 10 — — TWA  4 
mg/m³ 

      TWA  1 
mg/m³ 

TWA  2,5 
mg/m³ 

2 mg/m³ (E, 
R) 

Dibismuth tritelluride 56-57 1304-82-1 see 
Bism
uth 
telluri
de 

      TWA  20  
mg/m³ 
(undoped) 
 
STEL  10 
mg/m³ 
(selenium-
doped)  

      TWA  10  
mg/m³ 
 
STEL  20 
mg/m³  

TWA  10  
mg/m³  
 
TWA 5 mg/m³ 
(Se-doped) 

 Undoped - 10 
mg/m³ 
Doped - 5 
mg/m³ 

Divanadium pentoxide 592- 593 1314-62-1 see 
Vana
dium 
pento
xide 

      TWA  0,1 
ppm  

      TWA  0,05 
mg/m³ 

TWA  0,05 
mg/m³ 

0,05 mg/m³ (I) 

Vegetable oil mist 593A — — — — — — — — — — — — 

Zinc distearate 606-607 557-05-1 see 
Zinc 
stear
ate 

      —       TWA  10  
mg/m³ 
(inhalable 
dust)  
STEL  20 
mg/m³  
 
TWA  4  
mg/m³ 
(respirable 
dust)  

— 10 mg/m³ (I) 
3 mg/m³ (R) 
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Substance 
Pollutant 

Code 
CAS 

Numbers 

MHS OEL 
OEL-STEL/ OEL-

C 
DoEL 

(Proposed) 
NIOSH OSHA 

ILO ICSC 
exposure limits 

HSE - WEL AUS 
ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ 
mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

mg/m³ 
ppm 

Limestone 96-97 1317-65-3 see 
Calci
um 
carbo
nate 

      —       TWA  10  
mg/m³ 
(inhalable 
dust) 
 
TWA 4 
mg/m³ 
(respirable) 

TWA  10  
mg/m³  

— 

Marble 96-97 1317-65-3 see 
Calci
um 
carbo
nate 

      —       TWA  10  
mg/m³ 
(inhalable 
dust) 
 
TWA 4 
mg/m³ 
(respirable) 

TWA  10  
mg/m³  

— 

Chlorodiphenyl (PCBs)             —       TWA  0,1 
mg/m³  

— — 

Silica fume [respirable 
particulate] 

  69012-64-
2 

— 2 — — —       — TWA  2  
mg/m³  

— 
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Table 94: Schedule 22.9(A) hazardous chemical substances with a skin notation 

Substance Pollutant 
Code 

CAS 
Numbers 

MHS Act 
Schedule 22.9(A) 

OEL 

OEL-STEL/ 
OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA ILO ICSC 
exposure 

limits 

HSE AUS ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ OEL WEL WES 
*Acrylamide 8 79-06-1 — 0.3 — — TWA 0,6 mg/m³  Ca TWA 0.03 

mg/m³  
TWA 0.3 
mg/m³  

TLV:  
0.03 mg/m³, as 
TWA;; 
 
EU-OEL:  
0.1 mg/m³ as 
TWA;  

TWA 0.1 
mg/m³  

TWA 0,03 
mg/m³ 

0.03 mg/m³ 
(IFV),   

*Acrylonitrile 10 — 2 4 — — TWA 4 ppm  Ca TWA 1 ppm 
C 10 ppm [15-
minute]  

TWA 2 ppm C 
10 ppm [15-
minute]  

TLV:  
2 ppm as TWA;  

TWA 2 
ppm 
(4,4 
mg/m³) 

TWA 2 ppm 
(4,3 mg/m³)        

— 

Aldrin 11 309-00-2 — 0.25 — 0.75 TWA 0,1 mg/m³ Ca TWA 0.25 
mg/m³  

TWA 0.25 
mg/m³  

TLV:  
0.05 mg/m³, as 
TWA; 
 
MAK: (inhalable 
fraction):  
0.25 mg/m³; peak 
limitation 
category: II(8); 

— TWA 0,25 
mg/m³ 

0.05 mg/m³ 
(IFV) 

Allyl alcohol 12 107-18-6 2 5 4 10 TWA 1 mg/m³  TWA 2 ppm (5 
mg/m³) ST 4 
ppm (10 mg/m³)  

TWA 2 ppm 
(5 mg/m³)  

TLV:  
0.5 ppm as TWA;  
 
EU-OEL:  
4,8 mg/m³,  
2 ppm as TWA;  
12,1 mg/m³,  
5 ppm as STEL;  

TWA 2 
ppm 
(4,8 
mg/m³)        
 
STEL 4 
ppm  
(9,7 
mg/m³)  

TWA 2 ppm 
(4,8 mg/m³)        
 
STEL 4 
ppm  
(9,5 mg/m³)  

0,5 ppm 

Xylidine, all isomers 21 1300-73-8 05 25 10 50 TWA 1 ppm  TWA 2 ppm (10 
mg/m³)  

WA 5 ppm 
(25 mg/m³)  

TLV:  
0.5 ppm as TWA; 
BEI issued; 

— TWA 0,5 
ppm 
(2,5 mg/m³)      

0.5 ppm 
(IFV),  BEI 
(M) 
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Substance Pollutant 
Code 

CAS 
Numbers 

MHS Act 
Schedule 22.9(A) 

OEL 

OEL-STEL/ 
OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA ILO ICSC 
exposure 

limits 

HSE AUS ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ OEL WEL WES 
Aniline 29 62-53-3 2 10 5 20 TWA 4 ppm    TWA 5 ppm 

(19 mg/m³)  
TLV:  
2 ppm as TWA; 
BEI issued. 
 
MAK:  
7.7 mg/m³,  
2 ppm; peak 
limitation 
category: II(2); 
BAT issued 

TWA 1 
ppm 
(4 mg/m³) 

TWA 2 ppm 
{7,6 mg/m³)      

2 ppm,  BEI 

o-ansidine 30 90-04-0 0.1 0.5 — — TWA 1 mg/m³  Ca TWA 0.5 
mg/m³  

TWA 0.5 
mg/m³  

TLV:  
0.5 mg/m³, as 
TWA;  
BEI issued. 

— — 0.5 mg/m³,  
BEI (M) 

p-anisidine 30 104-94-9 0.1 0.5 — — TWA 1 mg/m³  TWA 0.5 
mg/m³  

TWA 0.5 
mg/m³  

TLV: 
0.5 mg/m³, as 
TWA;  
BEI issued. 

— — 0.5 mg/m³, 
BEI (M) 

Azinphos-methyl 37 86-50-0 — 0.2 — 0.6 TWA 0,4 mg/m³  TWA 0.2 mg/m³  TWA 0.2 
mg/m³  

TLV:  
2 mg/m³, as TWA; 
BEI issued. 
 
MAK: (inhalable 
fraction):  
1 mg/m³; peak 
limitation 
category: II(8);  

— TWA 0,2 
mg/m³  

0.2 mg/m³ 
(IFV); ; A4; 
BEl (C) 

Ethyleneimine 38 151-56-4 0.5 1 — — TWA 0,1 ppm 
 
STEL 0,2 ppm 

    TLV:  
0.05 ppm as 
TWA;  
0.1 ppm as STEL;  

— TWA 0,5 
ppm 
(0,88 
mg/m³)        

0,05 ppm, 
STEL 0,1 
ppm 

Lindane 39 58-89-9 — 0.1 — — — TWA 0.5 
mg/m³  

TWA 0.5 
mg/m³  

TLV: 
0.5 mg/m³, as 
TWA; 
 
MAK: (inhalable 
fraction):  
0.1 mg/m³; peak 
limitation 
category: II(8);  

— TWA 0,008 
ppm 
(0,1 mg/m³)        

0,5 mg/m³ 
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Substance Pollutant 
Code 

CAS 
Numbers 

MHS Act 
Schedule 22.9(A) 

OEL 

OEL-STEL/ 
OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA ILO ICSC 
exposure 

limits 

HSE AUS ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ OEL WEL WES 
Trimellitic anhydride 45 552-30-7 — 0.04 — — TWA 0,001 

mg/m³  
 
STEL 0,004 
mg/m³  

TWA 0.005 
ppm (0.04 
mg/m³) Should 
be handled in 
the workplace 
as an extremely 
toxic substance 

  TLV: 
 0.0005 mg/m³, as 
TWA;  
0.002 mg/m³ as 
STEL;  
 
MAK: (respirable 
fraction):  
0.04 mg/m³; peak 
limitation 
category: I(1);  

TWA 4,8 
mg/m³        
 
STEL 9,7 
mg/m³ 

TWA 0,005 
ppm 
(0,039 
mg/m³)        

0.0005 
mg/m³ 
(IFV), 
STEL 
0,002 
mg/m³ 
(IFV),  , 
RSEN 

Bromoform 71 75-25-2 05 5 — — TWA 1 ppm  TWA 0.5 ppm 
(5 mg/m³)  

TWA 0.5 ppm 
(5 mg/m³)  

TLV:  
0.5 ppm as TWA; 

— TWA 0,5 
ppm 
(5,2 mg/m³)        

0,5 ppm 

Methyl bromide 72 74-83-9 5 20 15 60 TWA 2 ppm    C 20 ppm (80 
mg/m³)  

TLV:  
1 ppm as TWA; 

TWA 5 
ppm 
(20 
mg/m³)        
 
STEL 15 
ppm 
(59 
mg/m³)  

TWA 5 ppm 
(19 mg/m³)        

1 ppm 

n-Butyl alcohol 76 71-36-3 — — 50 150 — C 50 ppm (150 
mg/m³)  

TWA 100 
ppm (300 
mg/m³)  

TLV:  
20 ppm as TWA. 
 
MAK:  
310 mg/m³,  
100 ppm; peak 
limitation 
category: I(1); 

STEL 50 
ppm 
(154 
mg/m³)  

TWA 50 
ppm (Peak 
limitations) 
(152 
mg/m³) 
(Peak 
limitations) 

20 ppm 
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Substance Pollutant 
Code 

CAS 
Numbers 

MHS Act 
Schedule 22.9(A) 

OEL 

OEL-STEL/ 
OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA ILO ICSC 
exposure 

limits 

HSE AUS ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ OEL WEL WES 
Methyl ethyl ketone 
[MEK] 

78 78-93-3 200 600 300 900 TWA 400 ppm  
 
STEL 600 ppm  

TWA 200 ppm 
(590 mg/m³) ST 
300 ppm (885 
mg/m³) 

TWA 200 
ppm (590 
mg/m³) 

TLV:  
200 ppm as TWA;  
300 ppm as 
STEL; BEI 
issued. 
 
MAK:  
600 mg/m³,  
200 ppm; peak 
limitation 
category: I(1);  
 
EU-OEL:  
600 mg/m³,  
200 ppm as TWA; 
900 mg/m³,  
300 ppm as STEL 

TWA 200 
ppm 
(600 
mg/m³)        
 
STEL 300 
ppm  
(899 
mg/m³) 

TWA 150 
ppm 
(445 
mg/m³)        
 
STEL 300 
ppm  
(890 
mg/m³)  

200 ppm, 
STEL 300 
ppm, BEI 

*2- Butoxyethanol 
[EGBE] 

80 111-76-2 25 120 — — TWA 40 mg/m³  TWA 5 ppm (24 
mg/m³)  

TWA 50 ppm 
(240 mg/m³)  

TLV: 
20 ppm as TWA; 
BEI issued. 
 
EU-OEL:  
98 mg/m³,  
20 ppm as TWA;  
246 mg/m³,  
50 ppm as STEL; 
 
MAK:  
49 mg/m³,  
10 ppm; peak 
limitation 
category: I(2); 

TWA 25 
ppm 
(123 
mg/m³)        
 
STEL 
50ppm  
(246 
mg/m³)  

TWA 20 
ppm 
(96,9 
mg/m³)        
 
STEL 50 
ppm  
(242 
mg/m³)  

20 ppm, 
BEI 

n-Butylamine 86 109-73-9 — — C5 C15 STEL 10 ppm  C 5 ppm (15 
mg/m³)  

C 5 ppm (15 
mg/m³)  

TLV:  
5 ppm as STEL;  
 
MAK:  
6.1 mg/m³,  
2 ppm; peak 
limitation 
category: I(2);  

— TWA 5 ppm 
(Peak 
limitations) 
(15 mg/m³) 
(Peak 
limitations) 

C 5 ppm 
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Substance Pollutant 
Code 

CAS 
Numbers 

MHS Act 
Schedule 22.9(A) 

OEL 

OEL-STEL/ 
OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA ILO ICSC 
exposure 

limits 

HSE AUS ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ OEL WEL WES 
2-sec- Butylphenol 91 89-72-5 5 30 — — TWA 10 ppm TWA 5 ppm (30 

mg/m³)  
  TLV:  

5 ppm as TWA;  
TWA 5 
ppm 
(31 
mg/m³)  

TWA 5 ppm 
(31 mg/m³)        

5 ppm 

Captafol 106 6/1/2425 — 0.1 — — TWA 0,2 mg/m³  Ca TWA 0.1 
mg/m³  

  TLV:  
0.1 mg/m³, as 
TWA;  

— TWA 0,1 
mg/m³     

0.1 mg/m³ 
(IFV),  , 
RSEN 

*Carbon disulphide 112 75-15-0 10 30 — — TWA 2 ppm  TWA 1 ppm (3 
mg/m³) ST 10 
ppm (30 mg/m³)  

TWA 20 ppm 
C 30 ppm 100 
ppm (30-
minute 
maximum 
peak) 

TLV:  
1 ppm as TWA;  
BEI issued. 
 
MAK:  
16 mg/m³,  
5 ppm; peak 
limitation 
category: II(2);  
 
EU-OEL:  
15 mg/m³,  
5 ppm as TWA;  

TWA 5 
ppm 
(15 
mg/m³)  

TWA 10 
ppm 
(31 mg/m³)        

1 ppm, BEI 

Carbon tetrachloride 115 56-23-5 2 12.6 — — TWA 10 ppm  
 
STEL 20 ppm  

Ca ST 2 ppm 
(12.6 mg/m³) 
[60-minute] 

TWA 10 ppm 
C 25 ppm 200 
ppm (5-
minute 
maximum 
peak in any 4 
hours 

TLV:  
5 ppm as TWA;  
10 ppm as STEL;  
 
MAK:  
3.2 mg/m³,  
0.5 ppm; peak 
limitation 
category: II(2);  
 
EU-OEL:  
6.4 mg/m³,  
1 ppm as TWA;  
32 mg/m³,  
5 ppm as STEL; 

TWA 1 
ppm 
(6,4 
mg/m³) 
 
STEL 5 
ppm  
(32 
mg/m³)  

TWA 0,1 
ppm 
(0,63 
mg/m³)        
 
  

5 ppm, 
STEL 10 
ppm 

Chlordane 122 57-74-9 — 0.5 — 2 TWA 1 mg/m³  Ca TWA 0.5 
mg/m³  

TWA 0.5 
mg/m³  

  — TWA 0,5 
mg/m³  

0,5 mg/m³ 
(IFV) 

Chlorodiphenyl (42% 
chlorine) 

124 53469-21-
9 

— 1 — 2 TWA 2 mg/m³ Ca TWA 0.001 
mg/m³ 

TWA 1 
mg/m³  

  — TWA 1 
mg/m³      
 
STEL 2 
mg/m³ 

1 mg/m³ 
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Substance Pollutant 
Code 

CAS 
Numbers 

MHS Act 
Schedule 22.9(A) 

OEL 

OEL-STEL/ 
OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA ILO ICSC 
exposure 

limits 

HSE AUS ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ OEL WEL WES 
Chlorodiphenyl (54% 
chlorine) 

125 11097-69-
1 

— 0.5 — 1 TWA 1 mg/m³  Ca TWA 0.001 
mg/m³ 

TWA 0.5 
mg/m³ 

TLV:  
0.5 mg/m³, as 
TWA;  

— TWA 0,5 
mg/m³      
 
STEL 1 
mg/m³ 

0,5 mg/m³ 

beta-Chloroprene 133 126-99-8 10 36 — — TWA 20 ppm Ca C 1 ppm (3.6 
mg/m³) [15-
minute] 

TWA 25 ppm 
(90 mg/m³)  

TLV:  
1 ppm as TWA;  

— TWA 10 
ppm 
(36 mg/m³)   

1 ppm 

*Epichlorohydrin 135 106-89-8 05 2 1.5 6 TWA 1 mg/m³   5 ppm (19 
mg/m³) TWA  

TLV:  
0.5 ppm as TWA;  

TWA 0,5 
ppm 
(1,9 
mg/m³) 
 
STEL 1,5 
ppm  
(5,8 
mg/m³)  

TWA 2 ppm 
(7,6 mg/m³)        

0,5 ppm 

Ethylene chlorohydrin 137 107-07-3 — — 1 3 STEL 2 ppm C 1 ppm (3 
mg/m³)  

TWA 5 ppm 
(16 mg/m³)  

TLV:  
1 ppm as STEL;  
 
MAK:  
6.7 mg/m³, 
2 ppm; peak 
limitation 
category: II(1);  

STEL 1 
ppm  
(3,4 
mg/m³)  

TWA 1 ppm 
(Peak 
limitation) 
(3,3 mg/m³) 
(Peak 
limitation)        

C 1 ppm 

Chloroform 139 67-66-3 2 9.8 — — TWA 20 ppm  Ca ST 2 ppm 
(9.78 mg/m³) 
[60-minute] 

C 50 ppm 
(240 mg/m³) 

TLV:  
10 ppm as TWA;  
 
MAK:  
2.5 mg/m³,  
0.5 ppm; peak 
limitation 
category: II(2); 
 
EU-OEL:  
10 mg/m³,  
2 ppm as TWA;  

TWA 2 
ppm  
(9,9 
mg/m³)  

TWA 2 ppm 
(10 mg/m³)   

10 ppm 

1-Chloro-4-
nitrobenzene 

141 100-00-5 — 0.1 — 2 TWA 0,2 ppm    TWA 1 mg/m³ TLV:  
0.1 ppm as TWA;  
BEI issued. 

TWA 1 
mg/m³ 
 
STEL 2 
mg/m³ 

TWA 0,1 
ppm 
(0,64 
mg/m³)   

0,1 ppm,  
BEI (M) 
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Substance Pollutant 
Code 

CAS 
Numbers 

MHS Act 
Schedule 22.9(A) 

OEL 

OEL-STEL/ 
OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA ILO ICSC 
exposure 

limits 

HSE AUS ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ OEL WEL WES 
Chlorpyrifos 147 2921-88- 2 — 0.2 — 0.6 TWA 0,2 mg/m³  TWA 0.2 

mg/m³ ST 0.6 
mg/m³  

  TLV:  
0.1 mg/m³, as 
TWA;  

TWA 0,2 
mg/m³ 
 
STEL 0,6 
mg/m³  

TWA 0,2 
mg/m³ 

0,1 mg/m³ 
(IFV), BEI 
(C) 

Cumene 159 98-82-8 25 120 75 370 TWA 100 ppm  TWA 50 ppm 
(245 mg/m³)  

TWA 50 ppm 
(245 mg/m³)  

TLV:  
50 ppm as TWA. 
 
MAK:  
50 mg/m³,  
10 ppm; peak 
limitation 
category: II(4); 
 
EU-OEL:  
100 mg/m³,  
20 ppm as TWA;  
250 mg/m³, 
250 ppm as 
STEL; 

TWA 25 
ppm 
(125 
mg/m³) 
 
STEL 50 
ppm 
(250 
mg/m³) 

TWA 25 
ppm 
(125mg/m³) 
 
STEL 75 
ppm  
(375 
mg/m³)  

50 ppm 

Cyclonite (RDX] 168 121-82-4 — 1.5 — 3 TWA 1 mg/m³  TWA 1.5 
mg/m³ ST 3 
mg/m³  

  TLV:  
 
0.5 mg/m³, as 
TWA;  

— TWA 1,5 
mg/m³ 

0,5 mg/m³ 

Dichlorvos 172 62-73-7 0.1 1 0.3 3 TWA 0,2 mg/m³  
 
 
  

TWA 1 mg/m³  TWA 1 
mg/m³  

TLV: 0.1 mg/m³, 
as TWA;  
BEI issued. 
 
MAK:  
1 mg/m³,  
0.11 ppm; peak 
limitation 
category: II(2);  

— TWA 0,1 
ppm 
(0,9 mg/m³) 

0,1 mg/m³ 
(IFV),  , BEI 
(C) 

Diethylene triamine 179 111-40-0 1 4 — — TWA 2 ppm  TWA 1 ppm (4 
mg/m³)  

  TLV:  
1 ppm as TWA;   

TWA 1 
ppm 
(4,3 
mg/m³)  

TWA 1 ppm 
(4,2 mg/m³) 

— 
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Substance Pollutant 
Code 

CAS 
Numbers 

MHS Act 
Schedule 22.9(A) 

OEL 

OEL-STEL/ 
OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA ILO ICSC 
exposure 

limits 

HSE AUS ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ OEL WEL WES 
Diazinon 184 333-41-5 — 0.1 — 0.3 TWA 0,02 

mg/m³  
 
 
  

TWA 0.1 
mg/m³  

  TLV:  
0.01 mg/m³, as 
TWA;  
BEI issued. 
 
MAK: (inhalable 
fraction):  
0.1 mg/m³; peak 
limitation 
category: II(2);  

— TWA 0,1 
mg/m³ 

0,01 mg/m³ 
(IFV), BEI 
(C) 

*Ethylene dibromide 189 106-93-4 0.5 4 — — TWA 0,5 ppm  Ca TWA 0.045 
ppm C 0.13 
ppm [15-
minute] 

TWA 20 ppm 
C 30 ppm 50 
ppm [5-
minute 
maximum 
peak] 

 
TWA 0,5 
ppm 
(3,9 
mg/m³) 

— Skin 

*Ethylene dichloride 198 107-06-2 5 20 — — TWA 20 ppm  Ca TWA 1 ppm 
(4 mg/m³) ST 2 
ppm (8 mg/m 

TWA 50 ppm 
C 100 ppm 
200 ppm [5-
minute 
maximum 
peak in any 3 
hours] 

TLV:  
10 ppm as TWA;  

TWA 5 
ppm 
(21 
mg/m³)  

TWA 10 
ppm 
(40 mg/m³) 

10 ppm 

*4,4’- Methylenebis(2- 
chloroaniline) 
[MBOCA] 

203 101-14-4 — 0.005 — — TWA 0,02 ppm  Ca TWA 0.003 
mg/m³  

  TLV:  
0.01 ppm as 
TWA; BEI issued. 

TWA 
0,005 
mg/m³  

TWA 0,02 
ppm 
(0,22 
mg/m³) 

0,01 ppm 
(IFV), BEI 

1,3- Dichloropropene 
cis & trans isomers 

204 542-75-6 1 5 10 50 TWA 2 ppm  Ca TWA 1 ppm 
(5 mg/m³)   

  TLV:  
1 ppm as TWA;  

— TWA 1 ppm 
(4,5 mg/m³) 

1 ppm 

Dieldrin 209 60-57-1 — 0.25 — 0..75 TWA 0,2 mg/m³  
  

Ca TWA 0.25 
mg/m³  

TWA 0.25 
mg/m³  

TLV:  
0.1 mg/m³, as 
TWA; 
 
MAK: (inhalable 
fraction):  
0.25 mg/m³; peak 
limitation 
category: II(8);  

— TWA 0,25 
mg/m³ 

0.1 mg/m³ 
(IFV) 
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Substance Pollutant 
Code 

CAS 
Numbers 

MHS Act 
Schedule 22.9(A) 

OEL 

OEL-STEL/ 
OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA ILO ICSC 
exposure 

limits 

HSE AUS ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ OEL WEL WES 
2-Diethylaminoethanol 212 100-37-8 10 50 — — TWA 4 ppm  TWA 10 ppm 

(50 mg/m³)  
TWA 10 ppm 
(50 mg/m³)  

TLV:  
2 ppm as TWA;  
 
MAK:  
24 mg/m³,  
5 ppm; peak 
limitation 
category: I(1); 

— TWA 10 
ppm 
(48 mg/m³) 

2 ppm 

N,N- 
Dimethylacetamide 

229 127-19-5 10 36 20 71 TWA 20 ppm  TWA 10 ppm 
(35 mg/m³)  

TWA 10 ppm 
(35 mg/m³)  

TLV:  
10 ppm as TWA; 
BEI issued. 
 
MAK:  
18 mg/m³,  
5 ppm; peak 
limitation 
category: II(2); 
 
EU-OEL:  
36 mg/m³,  
10 ppm as TWA;  
72 mg/m³,  
20 ppm as STEL;  

TWA 10 
ppm 
(36 
mg/m³)  
 
STEL 20 
ppm 
(72 
mg/m³)  

TWA 10 
ppm 
(36 mg/m³) 

10 ppm,  
BEI 

N,N- Dimethylaniline 231 121-69-7 5 25 10 50 TWA 10 ppm 
 
STEL 20 ppm  
  

TWA 5 ppm (25 
mg/m³) ST 10 
ppm (50 mg/m³)  

TWA 5 ppm 
(25 mg/m³)  

TLV:  
5 ppm as TWA;  
10 ppm as STEL;  
BEI issued. 
 
MAK:  
25 mg/m³,  
5 ppm; peak 
limitation 
category: II(2);  

TWA 5 
ppm 
(25 
mg/m³)  
 
STEL 10 
ppm 
(50 
mg/m³) 

TWA 5 ppm 
(25 mg/m³) 
 
STEL 10 
ppm  
(50 mg/m³)  

5 ppm, 
STEL 10 
ppm, BEI 
(M) 
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Substance Pollutant 
Code 

CAS 
Numbers 

MHS Act 
Schedule 22.9(A) 

OEL 

OEL-STEL/ 
OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA ILO ICSC 
exposure 

limits 

HSE AUS ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ OEL WEL WES 
Dimethylformamide 235 68-12-2 10 30 20 60 TWA 20 ppm  TWA 10 ppm 

(30 mg/m³)  
TWA 10 ppm 
(30 mg/m³)  

TLV:  
5 ppm as TWA;  
BEI issued. 
 
MAK:  
15 mg/m³,  
5 ppm; peak 
limitation 
category: II(2);  
 
EU-OEL:  
15 mg/m³,  
5 ppm as TWA;  
30 mg/m³,  
10 ppm as STEL;  

TWA 5 
ppm 
(25 
mg/m³)  
 
STEL 10 
ppm 
(50 
mg/m³) 

TWA 10 
ppm 
(30 mg/m³) 

5 ppm,  BEI 

Dimethyl sulphate 237 77-78-1 0.1 0.5 0.1 0.5 TWA 0,2 ppm  Ca TWA 0.1 
ppm (0.5 
mg/m³)  

TWA 1 ppm 
(5 mg/m³)  

TLV:  
0.1 ppm as TWA;  

TWA 0,05 
ppm 
(0,26 
mg/m³)  

TWA 0,1 
ppm 
(0,52 
mg/m³) 

0,1 ppm 

Dinitrobenzene, all 
isomers 

238 25154-54-
5 

0.15 1 0.5 3 TWA 0.3 ppm        TWA 0,15 
ppm 
(1 mg/m³)  
 
STEL 0,5 
ppm 
(3,5 
mg/m³)  

TWA 0,15 
ppm 
(1 mg/m³) 

0,15 ppm 
(IFV),  BEI 
(M) 

Dinitro-o-cresol 239 534-52-1 — 0.2 — 0.6 TWA 0,4 mg/m³   TWA 0.2 
mg/m³  

TWA 0.2 
mg/m³  

TLV:  
0.2 mg/m³, as 
TWA;  

— TWA 0,2 
mg/m³ 

0,2 mg/m³ 
(IFV) 

Dinitrotoluene 240 25321-14-
6 

— 0.2 — 5 TWA 0,4 mg/m³  Ca TWA 1.5 
mg/m³  

TWA 1.5 
mg/m³  

TLV:  
0.2 mg/m³, as 
TWA;  
BEI issued. 

— TWA 1,5 
mg/m³ 

0,2 mg/m³,  
BEI (M) 
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Substance Pollutant 
Code 

CAS 
Numbers 

MHS Act 
Schedule 22.9(A) 

OEL 

OEL-STEL/ 
OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA ILO ICSC 
exposure 

limits 

HSE AUS ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ OEL WEL WES 
1,4-Dioxane, tech 
grade 

242 123-91-1 25 90 50 180 TWA 40 ppm Ca C 1 ppm (3.6 
mg/m³) [30-
minute] 

TWA 100 
ppm (360 
mg/m³)  

TLV: 
20 ppm as TWA;  
 
MAK:  
37 mg/m³,  
10 ppm; peak 
limitation 
category: I(2); 
 
EU-OEL:  
73 mg/m³,  
20 ppm as TWA  

TWA 20 
ppm 
(73 
mg/m³)  

TWA 10 
ppm 
(36 mg/m³) 

20 ppm 

Dioxathion 243 78-34-2 — 0.2 — — TWA 0,2 mg/m³  TWA 0.2 
mg/m³  

  TLV:  
0.1 mg/m³, as 
TWA;  
BEI issued  

— TWA 0,2 
mg/m³ 

0,1 mg/m³ 
(IFV), BEI 
(C) 

Endosulfan 261 115-29-7 — 0.1 — 0.3 TWA 0,2 mg/m³  TWA 0.1 
mg/m³  

  TLV:  
0.1 mg/m³, as 
TWA;  

TWA 0,1 
mg/m³ 
 
STEL  0,3 
mg/m³  

TWA 0,1 
mg/m³ 

0,1 mg/m³ 
(IFV) 

Endrin 262 72-20-8 — 0.1 — 0.3 TWA 0,2 mg/m³  TWA 0.1 
mg/m³  

TWA 0.1 
mg/m³  

TLV:  
0.1 mg/m³, as 
TWA;  
 
MAK: (inhalable 
fraction):  
0.05 mg/m³; peak 
limitation 
category: II(8);  

— TWA 0,1 
mg/m³ 

0,1 mg/m³ 
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Substance Pollutant 
Code 

CAS 
Numbers 

MHS Act 
Schedule 22.9(A) 

OEL 

OEL-STEL/ 
OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA ILO ICSC 
exposure 

limits 

HSE AUS ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ OEL WEL WES 
*2- Ethoxyethanol 
[EGEE] 

270 110-80-5 5 1.8 — — TWA 10 ppm  TWA 0.5 ppm 
(1.8 mg/m³)  

TWA 200 
ppm (740 
mg/m³)  

TLV: 5 ppm as 
TWA;  
BEI issued. 
 
MAK:  
7.5 mg/m³,  
2 ppm; peak 
limitation 
category: II(8);  
 
EU-OEL:  
8 mg/m³,  
2 ppm as TWA;  

TWA  2 
ppm  
(8 mg/m³)  

TWA 5 ppm 
(18 mg/m³) 

5 ppm,  BEI 

*2-Ethoxyethyl acetate 
[EGEEA] 

271 111-15-9 5 2.7 — — TWA 10 ppm  TWA 0.5 ppm 
(2.7 mg/m³)  

TWA 100 
ppm (540 
mg/m³)  

TLV:  
5 ppm as TWA;  
BEI issued. 
 
MAK:  
11 mg/m³,  
2 ppm; peak 
limitation 
category: II(8);  
 
EU-OEL:  
11 mg/m³,  
2 ppm as TWA;  

TWA  2 
ppm  
(11 
mg/m³)  

TWA 5 ppm 
(27 mg/m³) 

5 ppm,  BEI 

Ethylene glycol 
dinitrate [EGDN] 

282 628-96-6 0.05 0.3 0.2 1.2 TWA 0,1 ppm ST 0.1 mg/m³  C 0.2 ppm (1 
mg/m³)  

TLV:  
0.05 ppm as 
TWA; 
 
MAK:  
0.063 mg/m³,  
0.01 ppm; peak 
limitation 
category: II(1); 

— TWA 0,05 
ppm 
(0,31 
mg/m³) 

0,05 ppm 
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Substance Pollutant 
Code 

CAS 
Numbers 

MHS Act 
Schedule 22.9(A) 

OEL 

OEL-STEL/ 
OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA ILO ICSC 
exposure 

limits 

HSE AUS ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ OEL WEL WES 
*2- Methoxyethanol 
[EGME] 

285 109-86-4 5 1.6 — — TWA 0,2 ppm  TWA 0.1 ppm 
(0.3 mg/m³)  

TWA 25 ppm 
(80 mg/m³)  

TLV:  
0.1 ppm as TWA;  
BEI issued. 
 
MAK:  
3.2 mg/m³,  
1 ppm; peak 
limitation 
category: II(8);  
 
EU-OEL:  
1 ppm as TWA;  

TWA  1 
ppm  
(3 mg/m³)  

TWA 5 ppm 
(16 mg/m³) 

0,1 ppm,  
BEI 

*2- Methoxyethyl 
acetate [EGMEA] 

286 110-49-6 5 24 — — TWA 0,2 ppm  TWA 0.1 ppm 
(0.5 mg/m³)  

TWA 25 ppm 
(120 mg/m³)  

TLV:  
0.1 ppm as TWA;  
BEI issued. 
 
MAK:  
4.9 mg/m³,  
1 ppm; peak 
limitation 
category: II(8);  
 
EU-OEL:  
1 ppm as TWA; 

TWA  1 
ppm  
(5 mg/m³) 

TWA 5 ppm 
(24 mg/m³) 

0,1 ppm,  
BEI 

4- Ethylmorpholine 291 100-74-3 5 23 20 95 TWA 10 ppm TWA 5 ppm (23 
mg/m³)  

TWA 20 ppm 
(94 mg/m³)  

TLV:  
5 ppm as TWA;  

TWA  5 
ppm  
(24 
mg/m³) 
 
STEL 20 
ppm 
(96 
mg/m³) 

TWA 5 ppm 
(24 mg/m³) 

5 ppm 

Furfural 303 98-01-1 2 8 10 40 TWA  4 ppm    TWA 5 ppm 
(20 mg/m³)  

TLV:  
0.2 ppm as TWA;  
BEI issued. 

TWA  2 
ppm  
(8 mg/m³) 
 
STEL 5 
ppm 
(20 
mg/m³) 

TWA 2 ppm 
(7,9 mg/m³) 

0,2 ppm,  
BEI 
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Substance Pollutant 
Code 

CAS 
Numbers 

MHS Act 
Schedule 22.9(A) 

OEL 

OEL-STEL/ 
OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA ILO ICSC 
exposure 

limits 

HSE AUS ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ OEL WEL WES 
Furfuryl alcohol 304 98-00-0 5 20 15 60 TWA  20 ppm  

STEL 30 ppm 
TWA 10 ppm 
(40 mg/m³) ST 
15 ppm (60 
mg/m³)  

TWA 50 ppm 
(200 mg/m³) 

TLV:  
0.2 ppm as TWA;  

— TWA 10 
ppm 
(40 mg/m³) 
 
STEL 15 
ppm  
(60 mg/m³)  

0,2 ppm 

Nitroglycerine [NG] 309 55-63-0 0.05 0.5 0.2 2 TWA  0,1 ppm ST 0.1 mg/m³  C 0.2 ppm (2 
mg/m³)  

TLV:  
0.05 ppm as 
TWA;  
 
MAK:  
0.094 mg/m³,  
0.01 ppm; peak 
limitation 
category: II(1); 
 
EU-OEL:  
0.095 mg/m³,  
0.01 ppm as 
TWA;  
0.19 mg/m³,  
0.02 ppm as 
STEL; 

TWA  
0,01 ppm  
(0,095 
mg/m³) 
 
STEL 
0,02 ppm 
(0,19 
mg/m³) 

TWA 0,05 
ppm 
(0,46 
mg/m³) 

0,05 ppm 

*Grain dust (oat, wheat, 
barley) 

312 — — 4 — — TWA 8 mg/m³  TWA 4 mg/m³ TWA 10 
mg/m³ 

  TWA  10 
mg/m³  

TWA 4 
mg/m³ 

4 mg/m³ 
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Substance Pollutant 
Code 

CAS 
Numbers 

MHS Act 
Schedule 22.9(A) 

OEL 

OEL-STEL/ 
OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA ILO ICSC 
exposure 

limits 

HSE AUS ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ OEL WEL WES 
Heptachlor 318 76-44-8 — 0.5 — 2 TWA 0,1 mg/m³ Ca TWA 0.5 

mg/m³  
TWA 0.5 
mg/m³  

TLV:  
0.05 mg/m³, as 
TWA;  
 
MAK: (inhalable 
fraction):  
0.05 mg/m³; peak 
limitation 
category: II(8);  

— TWA 0,5 
mg/m³ 

0,05 mg/m³ 

Methyl n-amyl ketone 320 110-43-0 50 240 100 480 TWA  100 ppm  TWA 100 ppm 
(465 mg/m³) 

TWA 100 
ppm (465 
mg/m³) 

TLV:  
50 ppm as TWA. 
 
EU-OEL:  
238 mg/m³,  
50 ppm as TWA;  
475 mg/m³,  
100 ppm as 
STEL;  

TWA  50 
ppm  
(237 
mg/m³) 
 
STEL 100 
ppm 
(475 
mg/m³)  

TWA 50 
ppm 
(233 
mg/m³) 

— 

Methyl-n-butyl ketone 326 591-78-6 5 20 — — TWA  10 ppm  
 
STEL 20 ppm 

TWA 1 ppm (4 
mg/m³) 

TWA 100 
ppm (410 
mg/m³) 

TLV:  
5 ppm as TWA;  
10 ppm as STEL; 
BEI issued. 
 
MAK:  
21 mg/m³,  
5 ppm; peak 
limitation 
category: II(8);  

TWA 5 
ppm 
(21 
mg/m³) 

TWA 5 ppm 
(20 mg/m³) 

5 ppm, 
STEL 10 
ppm,  BEI 
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Substance Pollutant 
Code 

CAS 
Numbers 

MHS Act 
Schedule 22.9(A) 

OEL 

OEL-STEL/ 
OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA ILO ICSC 
exposure 

limits 

HSE AUS ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ OEL WEL WES 
Methyl isobutyl ketone 
[MIBK] 

327 108-10-1 20 82 50 205 TWA  40 ppm  
 
STEL 150 ppm  

TWA 50 ppm 
(205 mg/m³) ST 
75 ppm (300 
mg/m³) 

TWA 100 
ppm (410 
mg/m³) 

TLV:  
20 ppm as TWA;  
75 ppm as STEL; 
BEI issued. 
 
MAK:  
83 mg/m³,  
20 ppm; peak 
limitation 
category: I(2); 
 
EU-OEL:  
83 mg/m³,  
20 ppm as TWA;  
208 mg/m³,  
50 ppm as STEL  

TWA  50 
ppm  
(208 
mg/m³) 
 
STEL 100 
ppm 
(416 
mg/m³)  

TWA 50 
ppm 
(205 
mg/m³) 
 
STEL 75 
ppm  
(307 
mg/m³)  

20 ppm, 
STEL 75 
ppm, BEI 

Hydrazine 329 302-01-2 0.02 0.02 — — TWA  0,02 ppm  Ca C 0.03 ppm 
(0.04 mg/m³) [2-
hour] 

TWA 1 ppm 
(1.3 mg/m³)  

TLV:  
0.01 ppm as 
TWA;  
 
EU-OEL:  
0.013 mg/m³,  
0.01 ppm as 
TWA;  

TWA  
0,01 ppm  
(0,013 
mg/m³) 
 
STEL 0,1 
ppm 
(0,13 
mg/m³) 

TWA 0,01 
ppm 
(0,013 
mg/m³) 

0,01 ppm 

Hydrogen—cyanide 
and cyanide salts [as 
CN] *Hydrogen cyanide 

334 74-90-8 — — C 10 C 10 STEL 9,4 ppm  ST 4.7 ppm (5 
mg/m³)  

TWA 10 ppm 
(11 mg/m³)  

TLV: (ceiling 
value):  
4.7 ppm as STEL;  
 
EU-OEL:  
1 mg/m³,  
0.9 ppm as TWA; 
5 mg/m³,  
4.5 ppm as STEL;  

TWA  0,9 
ppm  
(1 mg/m³) 
 
STEL 4,5 
ppm 
(5 mg/m³)  

TWA 10 
ppm (Peak 
limitation) 
(11 mg/m³) 
(Peak 
limitation) 

C 4,7 ppm  
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Substance Pollutant 
Code 

CAS 
Numbers 

MHS Act 
Schedule 22.9(A) 

OEL 

OEL-STEL/ 
OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA ILO ICSC 
exposure 

limits 

HSE AUS ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ OEL WEL WES 
Hydrogen—cyanide 
and cyanide salts [as 
CN] Calcium cyanide  

335 592-01-8 
(156-62-7) 

— — — C5 STEL  10 ppm  TWA 0.5 mg/m³   TLV:  
0.5 mg/m³, as 
TWA;  
 
MAK: (inhalable 
fraction):  
1 mg/m³; peak 
limitation 
category: II(2);  

TWA  0,5 
mg/m³ 
 
STEL 1 
mg/m³  

TWA 0,5 
mg/m³ 

C 5 mg/m³ 

Hydrogen—cyanide 
and cyanide salts [as 
CN] Potassium cyanide 

336 151-50-8 — — — C5 STEL  10 ppm  C 5 mg/m³ (4.7 
ppm) [10-
minute] [*Note: 
The REL also 
applies to other 
cyanides (as 
CN) except 
Hydrogen 
cyanide.] 

TWA 5 
mg/m³ [*Note: 
The PEL also 
applies to 
other 
cyanides (as 
CN) except 
Hydrogen 
cyanide.] 

TLV: (ceiling 
value):  
5 mg/m³ as STEL;  
 
EU-OEL:  
1 mg/m³ as TWA; 
5 mg/m³ as STEL;  

TWA  1 
mg/m³ 
 
STEL 5 
mg/m³  

TWA 5 
mg/m³ 

C 5 mg/m³ 

Hydrogen—cyanide 
and cyanide salts [as 
CN] Sodium cyanide 

337 143-33-9 — — — C5 STEL  10 ppm  C 5 mg/m³ (4.7 
ppm) [10-
minute] [*Note: 
The REL also 
applies to other 
cyanides (as 
CN) except 
Hydrogen 
cyanide.] 

TWA 5 
mg/m³ [*Note: 
The PEL also 
applies to 
other 
cyanides (as 
CN) except 
Hydrogen 
cyanide.] 

TLV: (ceiling 
value):  
5 mg/m³ as STEL;  
 
EU-OEL:  
1 mg/m³ as TWA;  
5 mg/m³ as STEL;  

TWA  1 
mg/m³ 
 
STEL 5 
mg/m³ 

TWA 5 
mg/m³ 

C 5 mg/m³ 

2- Hydroxypropyl 
acrylate 

342 999-61-1 0.5 3 — — TWA  1 ppm  TWA 0.5 ppm 
(3 mg/m³)  

  TLV:  
0.5 ppm as TWA; 

TWA  0,5 
ppm  
(2,7 
mg/m³)  

TWA 0,5 
ppm 
(2,8 mg/m³) 

0,5 ppm,   

Methyl iodide 347 74-88-4 2 11 5 28 TWA  4 ppm  Ca TWA 2 ppm 
(10 mg/m³)  

TWA 5 ppm 
(28 mg/m³)  

TLV:  
2 ppm as TWA;  

TWA  2 
ppm  
(12 
mg/m³)  

TWA 2 ppm 
(12 mg/m³) 

2 ppm 
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Substance Pollutant 
Code 

CAS 
Numbers 

MHS Act 
Schedule 22.9(A) 

OEL 

OEL-STEL/ 
OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA ILO ICSC 
exposure 

limits 

HSE AUS ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ OEL WEL WES 
Methyl isoamyl ketone 353 110-12-3 50 240 75 360 TWA  40 ppm 

 
STEL 100 ppm 
  

TWA 50 ppm 
(240 mg/m³) 

TWA 100 
ppm (475 
mg/m³) 

TLV:  
20 ppm as TWA;  
50 ppm as STEL. 
 
MAK:  
47 mg/m³,  
10 ppm; peak 
limitation 
category: I(2);  
 
EU-OEL:  
95 mg/m³,  
20 ppm as TWA  

TWA  20 
ppm  
(95 
mg/m³) 
 
STEL 100 
ppm  
(475 
mg/m³)  

TWA 50 
ppm 
(234 
mg/m³) 

20 ppm, 
STEL 50 
ppm 

*Isocyanates, all [as—
NCO] 

356 — 0.005 — 0.02 — —       STEL 
0,02 ppm  

TWA 0,02 
mg/m³ 
 
STEL 0,07 
mg/m³ 

— 

*Lead tetra- ethyl [as 
Pb] 

367 78-00-2 — 0.10 — — 0,10 mg  lead 
per cubic metre 
of air 

TWA 0.075 
mg/m³  

TWA 0.075 
mg/m³  

TLV:  
0.1 mg/m³, as 
TWA;  
 
MAK:  
0.05 mg/m³; peak 
limitation 
category: II(2);  

— TWA 0,1 
mg/m³ 

0,1 mg/m³ 

Lead tetra- methyl [as 
Pb] 

368 75-74-1 — 0.15 — — 0,15 mg lead 
per cubic metre 
of air 

TWA 0.075 
mg/m³  

TWA 0.075 
mg/m³  

TLV:  
0.15 mg/m³, as 
TWA;  
 
MAK: (as Pb):  
0.05 mg/m³, ppm; 
peak limitation 
category: II(2);  

— TWA 0,15 
mg/m³ 

0,15 mg/m³ 
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Substance Pollutant 
Code 

CAS 
Numbers 

MHS Act 
Schedule 22.9(A) 

OEL 

OEL-STEL/ 
OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA ILO ICSC 
exposure 

limits 

HSE AUS ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ OEL WEL WES 
Malathion 376 121-75-5 — 10 — — TWA 2 mg/m³  

  

TWA 10 mg/m³  TWA 15 
mg/m³  

TLV:  
1 mg/m³, as TWA; 
BEI issued. 
 
MAK: (inhalable 
fraction):  
15 mg/m³; peak 
limitation 
category: II(4);  

TWA  10 
mg/m³ 

TWA 10 
mg/m³ 

1 mg/m³ 
(IFV), BEI 
(C) 

Mercury alkyls [as Hg] 385 — — 0.01 — 003 — TWA 0.01 
mg/m³ ST 0.03 
mg/m³  

TWA 0.01 
mg/m³ C 0.04 
mg/m³ 

TLV: (as Hg): 
0.01 mg/m³, as 
TWA;  
0.03 mg/m³ as 
STEL;  

— TWA 0,01 
mg/m³ 
 
STEL 0,03 
mg/m³ 

0,01 
mg/m³, 
STEL 0,03 
mg/m³ 

Methacrylonitrile 389 126-98-7 1 3 — — TWA  2 ppm   TWA 1 ppm (3 
mg/m³)  

  TLV:  
1 ppm as TWA;  

TWA  1 
ppm 
(2,8 
mg/m³) 

TWA 1 ppm 
(2,7 mg/m³) 

1 ppm 

Methanol 392 67-56-1 200 260 250 310 TWA  400 ppm 
 
STEL 500 ppm  
  

TWA 200 ppm 
(260 mg/m³) ST 
250 ppm (325 
mg/m³)  

TWA 200 
ppm (260 
mg/m³) 

TLV:  
200 ppm as TWA; 
250 ppm as 
STEL; BEI 
issued. 
 
EU-OEL:  
260 mg/m³,  
200 ppm as TWA;  
 
MAK:  
130 mg/m³,  
100 ppm; peak 
limitation 
category: II(2);  

TWA  200 
ppm 
(266 
mg/m³)  
 
STEL  
250 ppm 
(333 
mg/m³)  

TWA 200 
ppm 
(262 
mg/m³) 
 
STEL 250 
ppm  
(328 
mg/m³)  

200 ppm, 
STEL 250 
ppm,  BEI 
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Substance Pollutant 
Code 

CAS 
Numbers 

MHS Act 
Schedule 22.9(A) 

OEL 

OEL-STEL/ 
OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA ILO ICSC 
exposure 

limits 

HSE AUS ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ OEL WEL WES 
Propylene glycol 
monomethyl ether 

394 107-98-2 100 370 150 550 TWA  100 ppm 
 
STEL 200 ppm  

TWA 100 ppm 
(360 mg/m³) ST 
150 ppm (540 
mg/m³) 

  TLV:  
50 ppm as TWA;  
100 ppm as 
STEL;  
 
MAK: 
370 mg/m³,  
100 ppm; peak 
limitation 
category: I(2);  
 
EU-OEL:  
375 mg/m³,  
100 ppm as TWA; 
568 mg/m³,  
150 ppm as 
STEL;  

TWA  100 
ppm 
(375 
mg/m³)  
 
STEL  
150 ppm 
(560 
mg/m³)  

TWA 100 
ppm 
(369 
mg/m³) 
 
STEL 150 
ppm  
(553 
mg/m³)  

50 ppm, 
STEL 100 
ppm 

N-Methylaniline 398 100-61-8 0.5 2 — — TWA  1 ppm  TWA 0.5 ppm 
(2 mg/m³)  

TWA 2 ppm 
(9 mg/m³)  

TLV:  
0.5 ppm as TWA;  
BEI issued. 
 
MAK:  
2.2 mg/m³,  
0.5 ppm; peak 
limitation 
category: II(2);  

TWA  0,5 
ppm 
(2,2 
mg/m³) 

TWA 0,5 
ppm 
(2,2 mg/m³) 

0,5 ppm,  
BEI (M) 

2- 
Methylcyclohexanone 

405 583-60-8 50 230 75 345 TWA  100 ppm 
 
STEL 150 ppm  

TWA 50 ppm 
(230 mg/m³) ST 
75 ppm (345 
mg/m³)  

TWA 100 
ppm (460 
mg/m³)  

  TWA  50 
ppm 
(233 
mg/m³)  
 
STEL  75 
ppm 
(350 
mg/m³)  

TWA 50 
ppm 
(229 
mg/m³) 
 
STEL 75 
ppm  
(344 
mg/m³)  

50 ppm, 
STEL 75 
ppm 

Methylcyclopentadienyl 
manga- nese 
tricarbonyl [as Mn] 

406 12108-13-
3 

— 02 — 06 TWA 0,4 mg/m³ TWA 0.2 
mg/m³  

C 5 mg/m³ TLV: (as Mn):  
0.2 mg/m³, as 
TWA;  

— TWA 0,2 
mg/m³ 

0,2 mg/m³ 



CoE 180607: Milestone 5 Report (Version 3) 15/06/2021 

639 

 

Substance Pollutant 
Code 

CAS 
Numbers 

MHS Act 
Schedule 22.9(A) 

OEL 

OEL-STEL/ 
OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA ILO ICSC 
exposure 

limits 

HSE AUS ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ OEL WEL WES 
Methyl isobutyl carbinol 410 108-11-2 25 100 40 160 TWA  50 ppm 

 
STEL 80 ppm  
  

TWA 25 ppm 
(100 mg/m³) ST 
40 ppm (165 
mg/m³)  

TWA 25 ppm 
(100 mg/m³)  

TLV:  
25 ppm as TWA;  
40 ppm as STEL;  
 
MAK:  
85 mg/m³,  
20 ppm; peak 
limitation 
category: I(1);  

TWA  25 
ppm 
(106 
mg/m³)  
 
STEL  40 
ppm 
(170 
mg/m³) 

TWA 25 
ppm 
(104 
mg/m³) 
 
STEL 40 
ppm  
(167 
mg/m³)  

25 ppm, 
STEL 40 
ppm 

Methyl parathion 412 298-00-0 — 0.2 — 0.6 TWA 0,04 
mg/m³  
  

TWA 0.2 
mg/m³  

  TLV:  
0.02 mg/m³, as 
TWA;  
BEI issued  

— TWA 0,2 
mg/m³ 

0,02 mg/m³ 
(IFV), BEI 
(C) 

Mevinphos 419 7786-34-7 0.01 0.1 0.03 0.3 TWA 0,02 
mg/m³  
  

TWA 0.01 ppm 
(0.1 mg/m³) ST 
0.03 ppm (0.3 
mg/m³)  

TWA 0.1 
mg/m³  

TLV: 
0.01 mg/m³, as 
TWA;  
BEI issued. 
 
MAK:  
0.093 mg/m³,  
0.01 ppm; peak 
limitation 
category: II(2);  

— TWA 0,01 
ppm 
(0,092 
mg/m³) 
 
STEL 0,03 
ppm  
(0,27 
mg/m³)  

0,01 mg/m³ 
(IFV), BEI 
(C) 

Monochloroacetic acid 425 79-11-8 0..3 1 — — TWA  1 ppm  
  

      TWA  0,3 
ppm 
(1,2 
mg/m³)   

TWA 0,3 
ppm 
(1,2 mg/m³) 

0,5 ppm 
(IFV) 

Morpholine 426 110-91-8 20 70 30 105 TWA 40 ppm  
  

TWA 20 ppm 
(70 mg/m³) ST 
30 ppm (105 
mg/m³)  

TWA 20 ppm 
(70 mg/m³)  

TLV:  
20 ppm as TWA;  
 
MAK:  
36 mg/m³,  
10 ppm; peak 
limitation 
category: I(2);  
 
EU-OEL:  
36 mg/m³,  
10 ppm as TWA;  
72 mg/m³,  
20 ppm as STEL  

TWA  10 
ppm 
(36 
mg/m³)  
 
STEL  20 
ppm 
(72 
mg/m³)  

TWA 20 
ppm 
(71 mg/m³) 

20 ppm 
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Substance Pollutant 
Code 

CAS 
Numbers 

MHS Act 
Schedule 22.9(A) 

OEL 

OEL-STEL/ 
OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA ILO ICSC 
exposure 

limits 

HSE AUS ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ OEL WEL WES 
Nicotine 434 54-11-5 — 05 — 1.5 TWA 1 mg/m³ 

  

TWA 0.5 
mg/m³  

TWA 0.5 
mg/m³  

TLV:  
0.5 mg/m³, as 
TWA;  
 
EU-OEL:  
0.5 mg/m³ as 
TWA;  

TWA 0,5 
mg/m³ 
 
STEL 1,5 
mg/m³  

TWA 0,5 
mg/m³ 

0,5 mg/m³ 

4-Nitroaniline 438 100-01-6 — 6 — — TWA 6 mg/m³   TWA 3 mg/m³  TWA 6 
mg/m³ (1 
ppm)  

TLV:  
3 mg/m³, as TWA; 
BEI issued. 

— TWA 3 
mg/m³ 

3 mg/m³, 
BEI [M] 

Nitrobenzene 439 98-95-3 1 5 2 10 TWA  2 ppm  
  

TWA 1 ppm (5 
mg/m³)  

TWA 1 ppm 
(5 mg/m³)  

TLV:  
1 ppm as TWA;  
 
MAK:  
0.51 mg/m³,  
0.1 ppm; peak 
limitation 
category: II(4);  
 
EU-OEL:  
1 mg/m³,  
0.2 ppm as TWA;  

TWA 0,2 
ppm 
(1 mg/m³)   

TWA 1 ppm 
(5 mg/m³) 

1 ppm,  BEI 
(M) 

Nitrotoluene, all 
isomers 

446 88-72-2 2 12 10 60 TWA  4 ppm  
  

TWA 2 ppm (11 
mg/m³)  

TWA 5 ppm 
(30 mg/m³)  

TLV:  
2 ppm as TWA;  
BEI issued. 

— TWA 2 ppm 
(11 mg/m³) 

2 ppm,  BEI 
(M) 

Octachloronaphtalene 448 2234-13-1 — 0.1 — 0.3 TWA 0,2 mg/m³  
 
STEL  0,6 
mg/m³  

TWA 0.1 
mg/m³ ST 0.3 
mg/m³  

TWA 0.1 
mg/m³  

TLV:  
0.1 mg/m³, as 
TWA;  
0.3 mg/m³ as 
STEL; 

— TWA 0,1 
mg/m³ 
 
STEL 0,3 
mg/m³ 

0,1 mg/m³, 
STEL 0,3 
mg/m³ 

Parathion 457 56-38-2 — 0.1 — 0.3 TWA  0,1 ppm  TWA 0.05 
mg/m³  

TWA 0.1 
mg/m³  

TLV: 
0.05 mg/m³, as 
TWA;  
BEI issued. 
 
MAK: (inhalable 
fraction):  
0.1 mg/m³; peak 
limitation 
category: II(8);  

— TWA 0,1 
mg/m³ 

0,05 mg/m³ 
(IFV), BEI 
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Substance Pollutant 
Code 

CAS 
Numbers 

MHS Act 
Schedule 22.9(A) 

OEL 

OEL-STEL/ 
OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA ILO ICSC 
exposure 

limits 

HSE AUS ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ OEL WEL WES 
Pentachlorophenol 460 87-86-5 — 0.5 — 1.5 TWA 1 mg/m³  

 
STEL  2 mg/m³ 

TWA 0.5 
mg/m³  

TWA 0.5 
mg/m³  

TLV:  
0.5 mg/m³, as 
TWA;  
1 mg/m³ as STEL; 
BEI issued. 

— TWA 0,5 
mg/m³ 

0.5 mg/m³ 
(IFV), 
STEL 1 
mg/m³ 
(IFV),  BEI 

Phenol 466 108-95-2 5 19 10 38 TWA  10 ppm  TWA 5 ppm (19 
mg/m³) C 15.6 
ppm (60 mg/m³) 
[15-minute]  

TWA 5 ppm 
(19 mg/m³)  

TLV:  
5 ppm as TWA;  
BEI issued. 
 
EU-OEL:  
8 mg/m³,  
2 ppm as TWA;  
16 mg/m³,  
4 ppm as STEL;  

TWA  2 
ppm 
(7,8 
mg/m³)  
 
STEL  4 
ppm 
(16 
mg/m³) 

TWA 1 ppm 
(4 mg/m³) 

5 ppm, BEI 

Phenylhydrazine 470 100-63-0 0.1 0.4 — — TWA 0,2 ppm Ca C 0.14 ppm 
(0.6 mg/m³) [2-
hr]   

TWA 5 ppm 
(22 mg/m³)  

TLV:  
0.1 ppm as TWA;  

— TWA 0,1 
ppm 
(0,44 
mg/m³) 

0,1 ppm 

Phorate 471 298-02-2 — 005 — 02 TWA 0,1 mg/m³  
  

TWA 0.05 
mg/m³ ST 0.2 
mg/m³  

  TLV:  
0.05 mg/m³, as 
TWA;  
BEI issued 

TWA  
0,05 
mg/m³ 
 
STEL  0,2 
mg/m³  

TWA 0,05 
mg/m³ 
 
STEL 0,2 
mg/m³ 

0,05 mg/m³ 
(IFV), Bel 
(C) 

Phthalic anhydride 479 85-44-9 1 6 4 24 TWA 2 ppm TWA 6 
mg/m³ (1 ppm) 

TWA 12 
mg/m³ (2 
ppm) 

TLV:  
0.002 mg/m³, as 
TWA;  
0.005 mg/m³ as 
STEL;  

TWA  4 
mg/m³ 
 
STEL  12 
mg/m³  

TWA 1 ppm 
(6,1 mg/m³) 

0,002 
mg/m³ 
(IFV), 
0,005 
mg/m³ 
(IFV),  , 
RSEN 

Piperidine 483 110-89-4 1 35 — — —       TWA  1 
ppm 
(3,5 
mg/m³)  

TWA 1 ppm 
(3,5 mg/m³) 

— 

Platinum salts, soluble 
[as Pt] 

488 — — 0.002 — — — TWA 0.002 
mg/m³ 

TWA 0.002 
mg/m³ 

  — TWA 0,002 
mg/m³ 

0,002 
mg/m³ 
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Substance Pollutant 
Code 

CAS 
Numbers 

MHS Act 
Schedule 22.9(A) 

OEL 

OEL-STEL/ 
OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA ILO ICSC 
exposure 

limits 

HSE AUS ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ OEL WEL WES 
n-Propanol 494 71-23-8 200 500 250 625 TWA 200 ppm  TWA 200 ppm 

(500 mg/m³) ST 
250 ppm (625 
mg/m³)  

TWA 200 
ppm (500 
mg/m³) 

TLV:  
100 ppm as TWA;  

TWA  200 
ppm 
(500 
mg/m³)  
 
STEL  
250 ppm 
(625 
mg/m³)  

TWA 200 
ppm 
(492 
mg/m³) 
 
STEL 250 
ppm  
(614 
mg/m³)  

100 ppm 

Propargyl alcohol 496 107-19-7 1 2 3 6 TWA 2 ppm  TWA 1 ppm (2 
mg/m³)  

  TLV:  
1 ppm as TWA;  
 
MAK:  
4.7 mg/m³,  
2 ppm; peak 
limitation 
category: I(2);  

TWA  1 
ppm 
(2,3 
mg/m³)  
 
STEL  3 
ppm 
(7 mg/m³)  

TWA 1 ppm 
(2,3 mg/m³) 

1 ppm 

Propylene glycol 
dinitrate [PGDN] 

501 6423-43-4 0.05 0.3 0.2 1.2 TWA 0..1 ppm TWA 0.05 ppm 
(0.3 mg/m³)  

  TLV:  
0.05 ppm as 
TWA; BEI issued. 
 
MAK:  
0.069 mg/m³,  
0.01 ppm; peak 
limitation 
category: II(1);  

— TWA 0,05 
ppm 
(0,34 
mg/m³) 

  

Rosin core solder 
pyrolysis products [as 
formaldehyde) 

512 — — 0.1 — 0.3 Exposure by all 
routes should 
be carefully 
controlled to 
ALARP 

TWA 0.1 
mg/m³ [*Note: 
"Ca" in the 
presence of 
formaldehyde, 
acetaldehyde, 
or 
malonaldehyde. 
See 
Appendices A & 
C (Aldehydes).] 

    — TWA 0,1 
mg/m³ 

, RSEN 
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Substance Pollutant 
Code 

CAS 
Numbers 

MHS Act 
Schedule 22.9(A) 

OEL 

OEL-STEL/ 
OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA ILO ICSC 
exposure 

limits 

HSE AUS ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ OEL WEL WES 
Sodium fluoroacetate 533 62-74-8 — 0.05 — 0.15 TWA 0.1 mg/m³ 

 
  

TWA 0.05 
mg/m³ ST 0.15 
mg/m³  

TWA 0.05 
mg/m³  

TLV:  
0.05 mg/m³, as 
TWA;  
 
MAK: (inhalable 
fraction):  
 
0.05 mg/m³; peak 
limitation 
category: II(4);  

— TWA 0,05 
mg/m³ 
 
STEL 0,15 
mg/m³ 

0,05 mg/m³ 

Sulfotep 542 3689-24-5 — 0..2 — — TWA 0,2 mg/m³   
 
  

TWA 0.2 
mg/m³  

TWA 0.2 
mg/m³  

TLV:  
0.1 mg/m³, as 
TWA;  
BEI issued. 
 
MAK:  
0.13 mg/m³,  
0.01 ppm; peak 
limitation 
category: II(2);  
 
EU-OEL:  
0.1 mg/m³ as 
TWA;  

TWA 0,1 
mg/m³  

TWA 0,007 
ppm 
(0,1 mg/m³) 

0,1 mg/m³ 
(IFV), BEI 
(C) 

TEPP 549 107-49-3 0.004 005 0.01 0.2 TWA 0,02 
mg/m³   
 
  

TWA 0.05 
mg/m³  

TWA 0.05 
mg/m³  

TLV: (inhalable 
fraction):  
0.01 mg/m³, as 
TWA;  
BEI issued. 
 
MAK:  
0.060 mg/m³,  
0.005 ppm; peak 
limitation 
category: II(2);  

— TWA 0,004 
ppm 
(0,047 
mg/m³) 

0,01 mg/m³ 
(IFV),  BEI 
(C) 

2,4,6-Trinitrotoluene 550 118-96-7 — 0.5 — — TWA 0,2 mg/m³   TWA 0.5 
mg/m³  

TWA 1.5 
mg/m³  

TLV: 
0.1 mg/m³, as 
TWA; 
BEI issued. 

TWA 0,5 
mg/m³ 

TWA 0,5 
mg/m³ 

0,1 mg/m³ 
(IFV),  BEI 
(M) 



CoE 180607: Milestone 5 Report (Version 3) 15/06/2021 

644 

 

Substance Pollutant 
Code 

CAS 
Numbers 

MHS Act 
Schedule 22.9(A) 

OEL 

OEL-STEL/ 
OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA ILO ICSC 
exposure 

limits 

HSE AUS ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ OEL WEL WES 
1,1,2,2-
Tetrabromoethane 

556 79-27-6 0.5 7 — — TWA 0,2 ppm     TWA 1 ppm 
(14 mg/m³) 

TLV:  
0.1 ppm as TWA  

TWA 0,5 
ppm 
(7,2 
mg/m³)  

TWA 1 ppm 
(14 mg/m³) 

0,1 ppm 

Tetrahydrofuran 561 109-99-9 50 148 100 295 TWA 100 ppm   
 
  

TWA 200 ppm 
(590 mg/m³) ST 
250 ppm (735 
mg/m³) 

TWA 200 
ppm (590 
mg/m³) 

TLV:  
50 ppm as TWA;  
100 ppm as 
STEL;  
 
MAK:  
150 mg/m³,  
50 ppm; peak 
limitation 
category: I(2); 
 
EU-OEL:  
150 mg/m³,  
50 ppm as TWA;  
300 mg/m³,  
100 ppm as 
STEL;  

TWA  50 
ppm 
(150 
mg/m³)  
 
STEL  
100 ppm 
(300 
mg/m³)  

TWA 100 
ppm 
(295 
mg/m³) 

50 ppm, 
STEL 100 
ppm 

Tetramethyl 
succinonitrile 

562 3333-52-6 0.5 3 2 9 TWA 1 ppm 
  

TWA 3 
mg/m³ (0.5 
ppm)  

TWA 3 
mg/m³ (0.5 
ppm)  

TLV:  
0.5 ppm as TWA;  

— TWA 0,5 
ppm 
(2,8 mg/m³) 

0,5 mg/m³ 
(IFV) 

Thallium, soluble 
compounds [as TI] 

564 — — 0.1 — — TWA 0,04 
mg/m³    

TWA 0.1 
mg/m³  

TWA 0.1 
mg/m³  

  TWA 0,1 
mg/m³ 

TWA 0,1 
mg/m³ 

0,02mg/m 
3 (I) 

Tin compounds, 
organic except 
cyhexatin [as Sn] 

568 — — 0.1 — 0.2 TWA 0,2 mg/m³  
 
  

TWA 0.1 
mg/m³  [*Note: 
The REL 
applies to all 
organic tin 
compounds 
except 
Cyhexatin.] 

TWA 0.1 
mg/m³ [*Note: 
The PEL 
applies to all 
organic tin 
compounds.] 

  TWA 0,1 
mg/m³ 
 
STEL  0,2 
mg/m³  

TWA 0,1 
mg/m³ 
STEL 0,2 
mg/m³ 

0,1 mg/m³, 
STEL 0,2 
mg/m³ 
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Substance Pollutant 
Code 

CAS 
Numbers 

MHS Act 
Schedule 22.9(A) 

OEL 

OEL-STEL/ 
OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA ILO ICSC 
exposure 

limits 

HSE AUS ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ OEL WEL WES 
Toluene 571 108-88-3 50 188 150 560 TWA 40 ppm  

 
  

TWA 100 ppm 
(375 mg/m³) ST 
150 ppm (560 
mg/m³) 

TWA 200 
ppm C 300 
ppm 500 ppm 
(10-minute 
maximum 
peak) 

TLV:  
20 ppm as TWA;  
BEI issued. 
 
MAK:  
190 mg/m³,  
50 ppm; peak 
limitation 
category: II(4);  
 
EU-OEL:  
192 mg/m³,  
50 ppm as TWA;  
384 mg/m³,  
100 ppm as 
STEL;  

TWA  50 
ppm 
(191 
mg/m³)  
 
STEL  
100 ppm 
(384 
mg/m³) 

TWA 50 
ppm 
(191 
mg/m³) 
 
STEL 150 
ppm  
(574 
mg/m³)  

20 ppm, 
BEI 

1,1,2-Trichloroethane 576 79-00-5 10 45 20 90 TWA 20 ppm   
 
  

Ca TWA 10 
ppm (45 mg/m³)  

TWA 10 ppm 
(45 mg/m³)  

TLV:  
10 ppm as TWA;  
 
MAK:  
55 mg/m³,  
10 ppm; peak 
limitation 
category: II(2);  

— TWA 10 
ppm 
(55 mg/m³) 

10 ppm 

*Trichloroethytene 577 79-01-6 50 268 100 535 TWA 20 ppm   
 
STEL 50 ppm   

  TWA 100 
ppm C 200 
ppm 300 ppm 
(5-minute 
maximum 
peak in any 2 
hours) 

TLV:  
10 ppm as TWA;  
25 ppm as STEL;  
BEI issued.  

TWA  100 
ppm 
(550 
mg/m³)  
 
STEL  
150 ppm 
(820 
mg/m³)  

TWA 10 
ppm 
(54 mg/m³) 
 
STEL 40 
ppm  
(218 
mg/m³)  

10 ppm, 
STEL 25 
ppm, BEI 

1,2,3-Trichloropropane 578 96-18-4 10 60 — — TWA 20 ppm  
  

Ca TWA 10 
ppm (60 mg/m³)  

TWA 50 ppm 
(300 mg/m³)  

TLV: 
0.005 ppm as 
TWA;  

— TWA 10 
ppm 
(60 mg/m³) 

0,005 ppm 
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Substance Pollutant 
Code 

CAS 
Numbers 

MHS Act 
Schedule 22.9(A) 

OEL 

OEL-STEL/ 
OEL-C 

Dept of 
Employment 
and Labour 
(Proposed) 

NIOSH OSHA ILO ICSC 
exposure 

limits 

HSE AUS ACGIH 
(2019) 

ppm mg/m³ ppm mg/m³ OEL WEL WES 
Wood dust: Hard wood 600 — — 1 — — TWA  2 mg/m³  Ca TWA 1 

mg/m³  
TWA 15 
mg/m³ (total) 
TWA 5 
mg/m³ (resp) 

  TWA 3 
mg/m³ 

TWA 1 
mg/m³ 

1 mg/m³(I) 
 
Oak and 
beech - A1 
Birch, 
mahogany, 
teak, 
walnut - A2 
All other 
wood dusts 
- A4 

Xylene, o-, m-, p- or 
mixed iso- mers 

602 1330-20-7 50 218 100 435 TWA 200 ppm 
 
STEL 300 ppm  
 
  

TWA 100 ppm 
(435 mg/m³) ST 
150 ppm (655 
mg/m³) 

TWA 100 
ppm (435 
mg/m³) 

TLV:  
100 ppm as TWA; 
150 ppm as 
STEL; BEI 
issued. 
 
MAK:  
440 mg/m³,  
100 ppm; peak 
limitation 
category: II(2);  
 
EU-OEL:  
221 mg/m³,  
50 ppm as TWA;  
442 mg/m³,  
100 ppm as 
STEL;  

TWA  50 
ppm 
(220 
mg/m³)  
 
STEL  
100 ppm 
(441 
mg/m³)  

— 100 ppm, 
STEL 150 
ppm, BEI 

Cresols, all isomers 151A 1319-77-3 5 22 — — TWA 40 mg/m³        — TWA 5 ppm 
(22 mg/m³) 

20 mg/m³ 
(IFV) 
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Table 95: Schedule 22.9(A) hazardous chemical substances without skin notations notes comparison. 

CAS Numbers with an # indicates a Schedule 22.9 chemical that does not have a skin notation when compared to international leading practice 

Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 

22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

Acetaldehyde 1 75-07-0 [06] [carc] --- --- 

A3  
MAK: peak limitation category: I(1); 

carcinogen category: 5; pregnancy risk 
group: C; germ cell mutagen group: 5 

[carc] [carc, 2] A2 

Acetic acid 2 64-19-7 --- --- --- --- 
MAK: peak limitation category: I(2); 

pregnancy risk group: C. 
--- --- --- 

Acetic 
anhydride 

3 108-24-7 --- --- --- ---  --- --- A4 

Acetone 4 67-64-1 [06] --- --- --- 

BEI issued; A4 (not classifiable as a 
human carcinogen). 

MAK: peak limitation category: I(2); 
pregnancy risk group: B. 

--- --- A4, BEI 

Acetonitrile 5 75-05-8 --- [skin] --- --- 

(skin); A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: II(2); skin 
absorption (H); pregnancy risk group: C.  

EU: (skin) 

--- [skin] Skin, A4 

Acetylsalicylic 
acid [Asprin] 

6 50-78-2 --- --- --- --- --- --- --- --- 

Acrolein 7 107-02-8 --- [skin] --- --- 
 (skin); A4 (not classifiable as a human 

carcinogen). 
MAK: carcinogen category: 3B. 

--- --- Skin, A4 

Acrylaldehyde 7 107-02-8 --- [skin] --- --- 
(skin); A4 (not classifiable as a human 

carcinogen). 
MAK: carcinogen category: 3B. 

--- --- Skin, A4 

Acrylic acid 9 79-10-7 # [06] [skin] [skin] --- 

(skin); A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: I(1); 
pregnancy risk group: C. 

--- [skin] Skin, A4 

3-
Chloropropylen

e 
13 107-05-1 --- [skin] --- --- 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans). 
MAK: skin absorption (H); carcinogen 

category: 3B 

--- [carc, 2] Skin, A3 

Allyl chloride 13 107-05-1 --- [skin] --- --- 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans). 
MAK: skin absorption (H); carcinogen 

category: 3B 

--- [carc, 2] Skin, A3 

Allyl glycidyl 
ether (AGE) 

14 106-92-3 # --- --- [skin] --- 
A4 (not classifiable as a human 

carcinogen). 
--- 

[skin] [sen] 
[carc,2] 

A4 
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Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 

22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

MAK: carcinogen category: 2; skin 
absorption (H); sensitization of skin (SH) 

Allyl-2,3- 
epoxypropyl 

ether 
14 106-92-3 # --- --- [skin] --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: carcinogen category: 2; skin 
absorption (H); sensitization of skin (SH) 

--- 
[skin] [sen] 

[carc,2] 
A4 

Aluminium 
alkyl 

compounds 
15 — --- --- --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: pregnancy risk group: D 
--- --- — 

Aluminium 
metal inhalable 

particulate 
16 7429-90-5 --- --- --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: pregnancy risk group: D 
--- ---  (R), A4 

Aluminium 
metal 

respirable 
particulate 

17 7429-91 --- --- --- --- 
A4 (not classifiable as a human 

carcinogen). 
MAK: pregnancy risk group: D 

--- ---  (R), A4 

Aluminium 
oxides 

inhalable 
particulate 
respirable 
particulate 

18 1344-28-1 [c] --- --- --- 
A4 (not classifiable as a human 

carcinogen). 
MAK: carcinogen category: 2 

--- 

This value 
is for 

inhalable 
dust 

containing 
no 

asbestos 
and < 1% 
crystalline 

silica. 

--- 

Aluminium 
oxides 

inhalable 
particulate 
respirable 
particulate 

19 1344-28-2 --- --- --- --- 
A4 (not classifiable as a human 

carcinogen). 
MAK: carcinogen category: 3 

--- --- --- 

Aluminium 
salts, soluble 

20 — --- --- --- --- 
A4 (not classifiable as a human 

carcinogen). 
MAK: pregnancy risk group: D 

--- --- --- 

Aminodimeth
ylbenzene 

21 1300-73-8 # --- [skin][carc] [skin] [skin] 

BEI issued; A3 (confirmed animal 
carcinogen with unknown relevance to 

humans). 
MAK: skin absorption (H); carcinogen 

category: 3A 

--- [skin] 
(IFV), Skin, A3, 

BEI(M) 

2-
Aminoethanol 

22 141-43-5 --- --- --- --- 
MAK: peak limitation category: I(1); 

sensitization of skin (SH); pregnancy risk 
group: C. 

[skin] --- --- 
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Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 

22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

EU: (skin) 

Ethanolamine 22 141-43-5 --- --- --- --- 

MAK: peak limitation category: I(1); 
sensitization of skin (SH); pregnancy risk 

group: C. 
EU: (skin) 

[skin] --- --- 

2-
Aminopyridine 

23 504-29-0 --- --- --- --- --- --- --- --- 

Ammonia 24 7664-41-7 --- --- --- --- 
MAK: peak limitation category: I(2); 

pregnancy risk group: C 
--- --- --- 

Ammonium 
chloride, fume 

25 12125-02-9 --- --- --- --- --- --- --- --- 

Ammonium 
sulphamate 

26 7773-06-0 --- --- --- --- --- --- --- --- 

n-Amyl acetate 27 628-63-7 --- --- --- --- 
MAK: peak limitation category: I(1); 

pregnancy risk group: C. 
--- --- --- 

Pentyl acetate 27 628-63-7 --- --- --- --- 
MAK: peak limitation category: I(1); 

pregnancy risk group: C. 
--- --- --- 

1-Methylbutyl 
acetate 

28 626-38-0 --- --- --- --- 
MAK: peak limitation category: I(1); 

pregnancy risk group: D. 
--- --- --- 

sec-Amyl 
acetate 

28 626-38-0 [06*] --- --- --- 
 

MAK: peak limitation category: I(1); 
pregnancy risk group: D. 

--- --- --- 

Antimony and 
compounds [as 

Sb] except 
antimony 

trisulphide and 
antimony 
trioxide 

31 7440-36-0 --- [carc] 

[*Note: The 
REL also 
applies to 

other 
antimony 

compounds 
(as Sb).] 

[*Note: The 
PEL also 
applies to 

other 
antimony 

compounds 
(as Sb).] 

MAK: (including its inorganic 
compounds, except stibine): carcinogen 
category: 2; germ cell mutagen group: 

3B 

--- --- --- 

*Arsenic and 
compounds, 
except arsine 

[as As] 

32 7440-38-2 [06] [carc] Ca   
[1910.1018

] 

MAK: skin absorption (H); carcinogen 
category: 1; germ cell mutagen group: 

3A 
[carc] 

Check 
individual 

classificatio
n details on 
the safety 
data sheet 

for 
information 

on 
classificatio

n. 

A1, BEI 

Arsine 33 7784-42-1 --- --- Ca  --- --- --- --- --- 

*Asbestos, all 
forms 

34 1332-21-4 [06] [carc] --- --- 
A1 (confirmed human carcinogen). 

MAK: carcinogen category: 1 
--- 

Fibres 
longer than 

(F), A1 
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Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 

22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

5 μm, width 
less than 3 

μm and 
with an 

aspect ratio 
of not less 
than 3:1, 

as 
measured 

by the 
membrane 

filter 
method, at 
400-650X 
magnificati
on phase 
contrast 

illumination
. 

Asphalt, 
petroleum 

fumes 
35 8052-42-4 --- [carc] Ca   --- 

A4 (not classifiable as a human 
carcinogen); BEI issued. 

MAK: peak limitation category: II(2); skin 
absorption (H); carcinogen category: 3B; 

pregnancy risk group: D 

--- --- (I), A4, BEIp 

Atrazine 36 1912-24-9 [06] --- --- --- 

A3 (confirmed animal carcinogen with 
unknown relevance to humans). 

MAK: peak limitation category: II(2); 
pregnancy risk group: C 

--- [sen] (I), A3 

Guthion 37 86-50-0 # --- [skin][dsen] [skin] [skin] 

(skin); (SEN); BEI issued. 
MAK: peak limitation category: II(8); skin 
absorption (H); sensitization of skin (SH); 

pregnancy risk group: B 

--- [skin][sen] 
(IFV), Skin, OSEN, 

A4, BElc 

Aziridine 38 151-56-4 # --- [skin][carc] --- --- 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans). 
MAK: skin absorption (H); carcinogen 

category: 2; germ cell mutagen group: 2 

--- 
[skin][carc, 

1B] 
Skin; A3 

gamma- 
Hexachlorocycl

ohexane 
39 58-89-9 # --- --- [skin] [skin] 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans). 

MAK: peak limitation category: II(8); skin 
absorption (H); carcinogen category: 4; 

pregnancy risk group: C 

--- [skin] Skin, A3 

gamma-BHC 39 58-89-9 # --- --- [skin] [skin] 
(skin); A3 (confirmed animal carcinogen 

with unknown relevance to humans). 
--- [skin] Skin, A3 
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Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 

22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

MAK: peak limitation category: II(8); skin 
absorption (H); carcinogen category: 4; 

pregnancy risk group: C 

gamma-HCH 39 58-89-9 # --- --- [skin] [skin] 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans). 

MAK: peak limitation category: II(8); skin 
absorption (H); carcinogen category: 4; 

pregnancy risk group: C 

--- [skin] Skin, A3 

Barium 
compounds, 

soluble [as Ba] 
40 7440-39-3 --- --- --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: (as Ba, inhalable fraction):  
peak limitation category: II(8); pregnancy 

risk group: D. 

--- --- A4 

Benzyl butyl 
phthalate 

40 85-68-7 --- --- --- --- 
MAK: peak limitation category: II(2); 

pregnancy risk group: C 
--- ---  

Barium 
sulphate, 
respirable 
particulate 

41 7727-43-7 --- --- --- --- 
MAK: (as Ba, respirable fraction):  

peak limitation category: II(8); pregnancy 
risk group: C 

--- 

This value 
is for 

inhalable 
dust 

containing 
no 

asbestos 
and < 1% 
crystalline 

silica. 

(I,E) 

Benomyl 42 17804-35-2 --- [dsen] --- --- 
(SEN). 

MAK: sensitization of skin (SH); germ 
cell mutagen group: 3A 

--- 

[sen] 
 

The 
exposure 
standards 

are 
established 

as 
gravimetric 

(mg/m³) 
values and 
converted 

into 
volumetric 

values. 

(I), DSEN, A3 

*Benzene 43 71-43-2 [06] [skin][carc] Ca --- 
(skin); A1 (confirmed human 

carcinogen); BEI issued. 
EU-OEL: (skin). 

[skin] [carc] [carc, 1A] Skin, A1, BEI 
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Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 

22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

MAK: carcinogen category: 1; germ cell 
mutagen group: 3A; skin absorption (H) 

Benzenethiol0,
1 p 

44 108-98-5 --- [skin] --- --- (skin)   Skin 

Benzene-
1,2,4,- 

tricarboxylic 
acid 1,2 

anhydride 

45 552-30-7 --- [skin] [dsen] [rsen] 

Should be 
handled in 

the 
workplace 

as an 
extremely 

toxic 
substance. 

--- 
(skin); (SEN). 

MAK: peak limitation category: I(1); 
sensitization of respiratory tract (SA) 

[sen] [sen] 
(IFV), Skin, SEN, 

RSEN 

p-
Benzoquinone 

46 106-51-4 --- --- --- --- 
MAK: sensitization of skin (SH); 

carcinogen category: 3B; germ cell 
mutagen group: 3B 

--- --- --- 

Quinone 46 106-51-4 --- --- --- --- 
MAK: sensitization of skin (SH); 

carcinogen category: 3B; germ cell 
mutagen group: 3B 

--- --- --- 

Benzoyl 
peroxide 

47 94-36-0 --- --- --- --- 
A4 (not classifiable as a human 

carcinogen). 
MAK: peak limitation category: I(1) 

--- [sen] A4 

Dibenzoyl 
peroxide 

47 94-36-0 --- --- --- --- 
A4 (not classifiable as a human 

carcinogen). 
MAK: peak limitation category: I(1) 

--- [sen] A4 

Butyl benzyl 
phthalate 

48 85-68-7 # --- --- --- ---  --- --- — 

alpha-
Chlorololuene 

49 
100-44-7 
(95-49-8 
ACGIH) 

--- [carc] --- --- 
MAK: skin absorption (H); carcinogen 

category: 2 
[carc] ---  

Benzyl chloride 49 100-44-7 --- [carc] --- --- 
MAK: skin absorption (H); carcinogen 

category: 2 
[carc] --- A3 

*Beryllium and 
beryllium com- 
pounds [as Be] 

50 
7440-41-7 

(metal) 
--- [skin] [dsen] [rsen] Ca --- 

(as Be): A1 (confirmed human 
carcinogen); (skin); (SEN). 

MAK: sensitization of respiratory tract 
and skin (SAH); carcinogen category: 1 

[carc] 

Check 
individual 

classificatio
n details on 
the safety 
data sheet 

for 
information 

on 
classificatio

n. 

(I), A1, Skin, 
DSEN, RSEN 
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Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 

22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

Biphenyl 51 92-52-4 --- --- --- --- 
MAK: skin absorption (H); carcinogen 

category: 3B 
--- --- --- 

Diphenyl 51 92-52-4 --- --- --- --- 
MAK: skin absorption (H); carcinogen 

category: 3B 
--- --- --- 

*Bis(chioromet
hyl) ether 
[BCME] 

52 542-88-1 --- [carc] Ca --- 
A1 (confirmed human carcinogen). 

MAK: carcinogen category: 1 
[carc] [carc, 1A] A1 

Bis(2,3- 
epoxypropyl) 

ether 
53 2238-07-5 --- --- Ca --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: skin absorption (H); carcinogen 
category: 3B 

--- --- A4 

Diglycidyl ether 
[DGE] 

53 2238-07-5 --- --- Ca --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: skin absorption (H); carcinogen 
category: 3B 

--- --- A4 

Bis(2- 
ethythexyl) 
phthalate 

54 117-81-7 --- [carc] Ca --- 

A3 (confirmed animal carcinogen with 
unknown relevance to humans). 

MAK: peak limitation category: II(2); skin 
absorption (H); carcinogen category: 4; 

pregnancy risk group: C 

--- --- A3 

Di-(2- 
ethythexyl) 
phthalate 
[DEHP] 

54 117-81-7 --- [carc] Ca --- 

A3 (confirmed animal carcinogen with 
unknown relevance to humans). 

MAK: peak limitation category: II(2); skin 
absorption (H); carcinogen category: 4; 

pregnancy risk group: C 

--- --- A3 

Di-sec-octyl 
phthalate 

54 117-81-7 --- [carc] Ca --- 

A3 (confirmed animal carcinogen with 
unknown relevance to humans). 

MAK: peak limitation category: II(2); skin 
absorption (H); carcinogen category: 4; 

pregnancy risk group: C 

--- --- A3 

2,2-Bis(p- 
Methoxyphenyl

)- 1,1,1- 
trichloroethane 

(DMDT) 

55 72-43-5 --- --- Ca --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: II(8); skin 
absorption (H); pregnancy risk group: B 

--- --- A4 

DMDT 55 72-43-5 --- --- Ca --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: II(8); skin 
absorption (H); pregnancy risk group: B 

--- --- A4 

Methoxychlor 55 72-43-5 --- --- Ca --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: II(8); skin 
absorption (H); pregnancy risk group: B 

--- --- A4 
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Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 

22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

Bismuth 
telluride [as 

Bi2Te3] 
Undoped 

56 1304-82-1 --- --- --- --- --- --- --- A4 

Bismuth 
telluride [as 

Bi2Te3] 
Selenium-

doped 

57 1304-82-2 --- --- --- --- --- --- --- A4 

Borates, — 
tetra, sodium 

salts 
Anhydrous 

58 1330-43-4 --- --- --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: I(1); 
pregnancy risk group: C 

--- --- (I), A4 

Disodium 
tetraborate 

58 1330-43-4 --- --- --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: I(1); 
pregnancy risk group: C 

--- --- (I), A4 

Borates, — 
tetra, sodium 

salts 
Decahydrate 

59 1303-96-4 --- --- --- --- 
A4 (not classifiable as a human 

carcinogen) 
--- --- (I), A4 

Borates, — 
tetra, sodium 

salts 
Pentahydrate 

60 12179-04-3 --- --- --- --- --- --- ---  (I), A4 

Bornan-2-one 61 76-22-2 --- --- --- --- 
A4 (not classifiable as a human 

carcinogen) 
--- --- A4 

Camphor, 
synthetic 

61 76-22-2 --- --- --- --- 
A4 (not classifiable as a human 

carcinogen) 
--- --- A4 

Boron oxide 62 1303-86-2 --- --- --- --- --- --- --- --- 

Diboron 
trioxide 

62 1303-86-2 --- --- --- --- --- --- --- --- 

Boron 
tribromide 

63 10294-33-4 [06] --- --- --- --- --- --- --- 

Boron 
trifluoride 

64 7637-07-2 [06] --- --- --- --- --- --- --- 

Bromacil 65 314-40-9 --- --- --- --- 
A3 (confirmed animal carcinogen with 

unknown relevance to humans) 
--- --- A3 

Bromine 66 7726-95-6 --- --- --- --- --- --- --- --- 

Bromine 
pentafluoride 

67 7789-30-2 --- --- --- ---  --- --- --- 

Bromochlorom
ethane 

68 74-97-5 --- --- --- --- 
MAK: skin absorption (H); carcinogen 

category: 3B 
--- --- --- 
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Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 

22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

Chlorobromom
ethane 

68 74-97-5 --- --- --- --- 
MAK: skin absorption (H); carcinogen 

category: 3B 
--- --- --- 

Bromoethane 69 74-96-4 --- [skin] --- --- 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans). 
MAK: skin absorption (H); carcinogen 

category: 2 

--- 
[skin] [carc, 

2] 
Skin, A3 

Ethyl bromide 69 74-96-4 [06] [skin] --- --- 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans). 
MAK: skin absorption (H); carcinogen 

category: 2 

--- 
[skin] [carc, 

2] 
Skin, A3 

Bromoethylene 70 593-60-2 --- [carc] Ca --- A2 (suspected human carcinogen). [carc] [carc, 1B] A2 

Vinyl bromide 70 593-60-2 --- [carc] Ca --- A2 (suspected human carcinogen). [carc] [carc, 1B] A2 

Tribromometha
ne 

71 75-25-2 # --- --- [skin]  [skin] 
A3 (confirmed animal carcinogen with 

unknown relevance to humans). 
MAK: carcinogen category: 3B 

--- [skin] A3 

Bromomethane 72 74-83-9 # --- [skin] Ca [skin] 

(skin); A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: I(2); 
carcinogen category: 3B; pregnancy risk 

group: C 

[skin] [skin] --- 

Bromotrifluoro
methane 

73 75-63-8 --- --- --- --- 
MAK: peak limitation category: II(8); 

pregnancy risk group: C 
--- --- --- 

Trifluorobromo
methane 

73 75-63-8 --- --- --- --- 
MAK: peak limitation category: II(8); 

pregnancy risk group: C 
--- --- --- 

*Buta-1,3- 
diene 

74 106-99-0 [06] [carc] Ca --- 
A2 (suspected human carcinogen). 

MAK: carcinogen category: 1; germ cell 
mutagen group: 2 

[carc] [carc, 1A] A2 

n-Butane 75 106-97-8 --- --- --- --- 
MAK: peak limitation category: II(4); 

pregnancy risk group: D 

[carc - only 
applies if 
Butane 

contains 
more than 
0.1% of 

buta-1,3-
diene] 

--- (EX) 

Butan-1-ol 76 71-36-3 # --- --- [skin] --- 
MAK: peak limitation category: I(1); 

pregnancy risk group: C 
[skin] [skin] Skin, A4 

Butan-2-ol 77 78-92-2 --- --- --- --- --- --- --- --- 

sec-Butyl 
alcohol 

77 78-92-2 --- --- --- --- --- --- --- --- 

Butan-2-one 
(Methyl ethyl 

78 78-93-3 --- [skin] --- --- 
BEI issued. 

MAK: peak limitation category: I(1); skin 
absorption (H); pregnancy risk group: C. 

[skin][BMG
V] 

--- BEI 
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Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 

22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

ketone, 
ACGIH) 

Crotonaldehyd
e 

79 4170-30-3 --- [skin] --- --- 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans). 
MAK: skin absorption (H); carcinogen 

category: 3B; germ cell mutagen group: 
3A 

--- --- Skin, A3 

trans-But-2- 
enal 

79 4170-30-3 --- [skin] --- --- 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans). 
MAK: skin absorption (H); carcinogen 

category: 3B; germ cell mutagen group: 
3A 

--- --- Skin, A3 

*Ethylene 
glycol ether 

[EGBE] 
80 111-76-2 # --- --- [skin] [skin] 

A3 (confirmed animal carcinogen with 
unknown relevance to humans); BEI 

issued. 
EU-OEL: (skin). 

MAK: peak limitation category: I(2); skin 
absorption (H); carcinogen category: 4; 

pregnancy risk group: C 

[skin][BMG
V] 

[skin] A3, BEI 

n-Butyl acetate 81 123-86-4 --- --- --- --- 
MAK: peak limitation category: I(2); 

pregnancy risk group: C 
--- --- --- 

sec-Butyl 
acetate 

82 105-46-4 --- --- --- --- --- --- --- --- 

tert-Butyl 
acetate 

83 540-88-5 --- --- --- --- 
 

MAK: peak limitation category: II(2); 
pregnancy risk group: C 

--- --- --- 

Butyl acrylate 84 141-32-2 [06] [dsen] --- --- 

A4 (not classifiable as a human 
carcinogen); (SEN). 

MAK: peak limitation category: I(2); skin 
absorption (H); sensitization of skin (SH); 

pregnancy risk group: C. 

--- [sen] DSEN, A4 

2-
Methylpropan-

2-ol 
85 75-65-0 --- --- --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: II(4); 
pregnancy risk group: C 

--- --- A4 

tert-Butyl 
alcohol 

85 75-65-0 --- --- --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: II(4); 
pregnancy risk group: C 

--- --- A4 

n-Butyl 
chloroformate 

88 592-34-7 # --- --- --- ---  --- --- — 

n-Butyl glycidyl 
ether [BGE] 

89 2426-08-6 --- [skin][dsen] --- --- 
(skin); (SEN). 

MAK: skin absorption (H); sensitization of 
--- 

[sen][carc, 
2] 

Skin, DSEN 



CoE 180607: Milestone 5 Report (Version 3) 15/06/2021 

657 

 

Substance 
Pollutant 

Code 
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22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

skin (SH); carcinogen category: 3B; germ 
cell mutagen group: 2 

n-Butyl lactate 90 138-22-7 --- --- --- ---  --- --- --- 

*Cadmium and 
cadmium com- 
pounds, except 
cadmium oxide 
fume, cadmium 

sulphide and 
cadmium 
sulphide 

pigments [as 
Cd] 

92 
7440-43-9 

(metal) 
[06] 

[carc] - cadmium 
metal, cadmium 

chloride, fluoride and 
sulphate 

--- 

[*Note: The 
PEL 

applies to 
all 

Cadmium 
compounds 

(as Cd).] 

A2 (suspected human carcinogen); BEI 
issued. 

MAK: (including its inorganic 
compounds, inhalable fraction): skin 

absorption (H); carcinogen category: 1; 
germ cell mutagen group: 3A 

[carc] - 
cadmium 

metal, 
cadmium 
chloride, 
fluoride 

and 
sulphate. 

Check 
individual 

classificatio
n details on 
the safety 
data sheet 

for 
information 

on 
classificatio

n. 

(R), A2, BEI 

*Cadmium 
oxide fume [as 

Cd] 
93 1306-19-0 [06] --- --- 

 [*Note: 
The PEL 
applies to 

all 
Cadmium 

compounds 
(as Cd).] 

A2 (suspected human carcinogen); BEI 
issued. 

MAK: (including its inorganic 
compounds, inhalable fraction): skin 

absorption (H); carcinogen category: 1; 
germ cell mutagen group: 3A 

[carc] --- --- 

*Cadmium 
sulphide and 
cad- mium 
sulphide 

pigments respi- 
rable 

particulate [as 
Cd] 

94 1306-23-6 # --- --- --- --- --- 
[carc] - 

cadmium 
sulpide 

--- --- 

Caesium 
hydroxide 

95 21351-79-1 --- --- --- --- --- --- --- --- 

Calcium 
carbonate 
inhalable 

particulate 
respirable 
particulate 

96 1317-65-3 --- --- --- --- --- --- 

This value 
is for 

inhalable 
dust 

containing 
no 

asbestos 
and < 1% 
crystalline 

silica. 

--- 

Calcium 
carbonate 

97 1317-65-4 # --- --- --- --- --- --- --- --- 
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22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

inhalable 
particulate 
respirable 
particulate 

Calcium 
cyanamide 

98 156-62-7 --- --- --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: II(2); skin 
absorption (H); pregnancy risk group: C 

--- --- A4 

Calcium 
hydroxide 

99 1305-62-0 --- --- --- --- 
MAK: peak limitation category: I(2); 

pregnancy risk group: C. 
--- --- --- 

Calcium oxide 100 1305-78-8 --- --- --- --- 
MAK: peak limitation category: I(2); 

pregnancy risk group: C. 
--- --- --- 

Calcium 
silicate 

inhalable 
particulate 
respirable 
particulate 

101 
1344-95-2 
13983-17-0 

ACGIH 
--- --- --- ---  --- ---  (I, E), A4 

Calcium 
silicate 

inhalable 
particulate 
respirable 
particulate 

102 
1344-95-2 
13983-17-0 

ACGIH 
--- --- --- ---  --- 

This value 
is for 

inhalable 
dust 

containing 
no 

asbestos 
and < 1% 
crystalline 

silica. 

 (I, E), A4 

Caprolactam 
particulate 
inhalable 
vapour 

104 105-60-2 --- --- --- --- 

A5 (not suspected as a human 
carcinogen). 

MAK: peak limitation category: I(2); 
pregnancy risk group: C. 

--- --- (IFV), A5 

Caprolactam 
particulate 
inhalable 
vapour 

105 105-60-3 # --- --- --- ---  --- --- --- 

Captan 107 133-06-2 --- [skin][dsen] Ca --- 
(SEN); A3 (confirmed animal carcinogen 

with unknown relevance to humans) 
--- 

[skin] [sen] 
[carc,2] 

(I), DSEN, A3 

Carbaryl 108 63-25-2 --- [skin] --- --- 

(skin); A4 (not classifiable as a human 
carcinogen); BEI issued. 

MAK: peak limitation category: II(4); skin 
absorption (H) 

--- [carc, 2] 
(IFV), Skin, A4, 

BEI 
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Department of 
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Carbofuran 109 1563-66-2 --- --- --- --- 
A4 (not classifiable as a human 

carcinogen); BEI issued 
--- --- (IFV), A4, BEI  

Carbon black 110 1333-86-4 --- [carc] 

Ca 
[Carbon 
black in 

presence 
of 

polycyclic 
aromatic 

hydrocarbo
ns (PAHs)] 

--- 

A3 (confirmed animal carcinogen with 
unknown relevance to humans). 

MAK: (inhalable fraction): carcinogen 
category: 3B 

--- --- A3 

Carbon dioxide 111 124-38-9 --- --- --- --- MAK: peak limitation category: II(2). --- --- --- 

Carbon 
monoxide 

113 630-08-0 [06] --- --- --- 
BEI issued. 

MAK: peak limitation category: II(2); 
pregnancy risk group: B. 

BMGV 
Limits 

applicable 
to 

undergroun
d mining 

and 
tunnelling 
industries 
only until 
21/8/23 

--- BEI 

Carbon 
tetrabromide 

114 558-13-4 --- --- --- --- --- --- --- --- 

Tetrabromomet
hane 

114 558-13-4 --- --- --- --- --- --- --- --- 

Tetrachloromet
hane 

115 56-23-5 --- [skin] [carc] Ca   --- 

(skin); A2 (suspected human 
carcinogen). 

MAK: peak limitation category: II(2); skin 
absorption (H); carcinogen category: 4; 

pregnancy risk group: C. 
EU: (skin) 

[skin] 
[skin] [carc, 

2] 
Skin, A2 

Carbonyl 
chloride 

116 75-44-5 --- --- --- --- 
MAK: peak limitation category: I(2); 

pregnancy risk group: C. 
--- --- --- 

Phosgene 116 75-44-5 --- --- --- --- 
MAK: peak limitation category: I(2); 

pregnancy risk group: C. 
--- --- --- 

Catechol 117 120-80-9 # --- [skin] [carc] [skin] --- 
(skin); A3 (confirmed animal carcinogen 

with unknown relevance to humans) 
--- --- Skin, A3 

o- 
Dihydraxybenz

ene 
117 120-80-9 # --- [skin] [carc] [skin] --- 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans) 

--- --- Skin, A3 
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Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

Pyrocatechol 117 120-80-9 # --- [skin] [carc] [skin] --- 
(skin); A3 (confirmed animal carcinogen 

with unknown relevance to humans) 
--- --- Skin, A3 

Cellulose 
inhalable 

particulate 
respirable 
particulate 

118 9004-34-6 # --- --- --- --- --- --- 

This value 
is for 

inhalable 
dust 

containing 
no 

asbestos 
and < 1% 
crystalline 

silica. 

--- 

Cellulose 
inhalable 

particulate 
respirable 
particulate 

119 9004-34-7 # --- --- --- --- --- --- --- --- 

Cement 
inhalable 

particulate 
respirable 
particulate 

120 

— 
 

(65997-15-1, 
ACGIH) 

--- --- --- --- --- --- 

This value 
is for 

inhalable 
dust 

containing 
no 

asbestos 
and < 1% 
crystalline 

silica. 

(E, R), A4 

Cement 
inhalable 

particulate 
respirable 
particulate 

121 — --- --- --- --- --- --- --- — 

Chlorine 123 7782-50-5 --- --- --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: I(1); 
pregnancy risk group: C. 

--- --- A4 

Chlorine 
dioxide 

126 10049-04-4 --- --- --- --- 
MAK: peak limitation category: I(1); 

pregnancy risk group: D 
--- --- --- 

Chlorine 
trifluoride 

127 7790-91-2 [06] --- --- ---  --- --- --- 

Chloroacetalde
hyde 

128 107-20-0 [06] --- --- --- 
MAK: skin absorption (H); carcinogen 

category: 3B 
--- [carc, 2] --- 
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2- 
Chloroacetoph

enone 
129 532-27-4 --- --- --- --- 

A4 (not classifiable as a human 
carcinogen) 

---  A4 

Phenacyl 
chloride 

 
(Chloroacetoph
enone, ACGIH) 

129 532-27-4 --- --- --- --- 
A4 (not classifiable as a human 

carcinogen) 
--- --- A4 

Chloroacetyl 
chloride 

130 79-04-9 --- [skin] --- --- 
(skin). 

MAK skin absorption (H) 
--- [skin] Skin 

Chlorobenzene 131 108-90-7 [06] [skin] --- --- 

A3 (confirmed animal carcinogen with 
unknown relevance to humans); BEI 

issued. 
MAK: peak limitation category: II(2); 

pregnancy risk group: C. 

[skin] --- A3, BEI 

2-Chlorobuta- 
1,3-diene 

 
(β-

Chloroprene, 
ACGIH) 

133 126-99-8 # --- [skin][carc] Ca   [skin] 

Repeated or prolonged contact with skin 
may cause dermatitis and hair loss. The 
substance may have effects on multiple 

organs. This may result in impaired 
functions. This substance is possibly 

carcinogenic to humans. 

--- 
[skin][carc, 

1B] 
Skin, A2 

Chlorodifluoro
methane 

134 75-45-6 --- --- --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: II(8); 
pregnancy risk group: C. 

--- --- A4 

Diflurochlorom
ethane 

134 75-45-6 --- --- --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: II(8); 
pregnancy risk group: C. 

--- --- A4 

*1- Chloro-2,3- 
epoxy propane 

 
(Epichlorohydri

n, ACGIH) 

135 106-89-8 # --- [skin] [carc] Ca [skin] 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans). 

MAK: skin absorption (H); sensitization of 
skin (SH); carcinogen category: 2; germ 

cell mutagen group: 3B 

[carc] 
[skin] [sen] 
[carc, 1B] 

Skin, A3 

Chloroethane 136 75-00-3 --- [skin] 

Handle 
with 

caution in 
the 

workplace. 

--- 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans). 
MAK: skin absorption (H); carcinogen 

category: 3B. 

--- [carc,2] Skin, A3 

Ethyl chloride 136 75-00-3 [06] [skin] 
Handle 

with 
caution in 

--- 

 (skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans). 
MAK: skin absorption (H); carcinogen 

category: 3B. 

--- [carc,2] Skin, A3 
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the 
workplace. 

2-
Chloroethanol 

 
(Ethylene 

chlorohydrin, 
ACGIH) 

137 107-07-3 # --- [skin] [skin] [skin] 

(skin); A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: II(1); skin 
absorption (H); pregnancy risk group: C 

[skin] [skin] Skin, A4 

*Chloroethylen
e VCM) 

138 75-01-4 --- [carc] Ca 
[1910.1017

]   
A1 (confirmed human carcinogen). 

MAK: carcinogen category: 1 
[carc] [carc, 1A] A1 

*Vinyl chloride 138 75-01-4 --- [carc] Ca 
[1910.1017

]   
A1 (confirmed human carcinogen). 

MAK: carcinogen category: 1 
[carc] [carc, 1A] A1 

Trichlorometha
ne 
 

(Chloroform, 
ACGIH) 

139 67-66-3 --- [skin][carc] Ca   --- 

A3 (confirmed animal carcinogen with 
unknown relevance to humans). 

MAK: peak limitation category: II(2); skin 
absorption (H); carcinogen category: 4; 

pregnancy risk group: C. 
EU: (skin) 

[skin] 
[skin][carc, 

2] 
A3 

Chloromethane 140 74-87-3 --- [skin] Ca --- 

(skin); A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: II(2); skin 
absorption (H); carcinogen category: 3B; 

pregnancy risk group: B 

--- [carc, 2] Skin, A4 

Methyl chloride 140 74-87-3 --- [skin] Ca --- 

(skin); A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: II(2); skin 
absorption (H); carcinogen category: 3B; 

pregnancy risk group: B 

--- [carc, 2] Skin, A4 

Chloropentaflu
oroethane 

142 76-15-3 --- --- --- --- --- --- --- --- 

Chloropicrin 143 76-06-2 --- --- --- --- 
A4 (not classifiable as a human 

carcinogen). 
MAK: peak limitation category: I(1) 

--- --- A4 

Trichloronitrom
ethane 

143 76-06-2 --- --- --- --- 
A4 (not classifiable as a human 

carcinogen). 
MAK: peak limitation category: I(1) 

--- --- A4 

Chlorosulphoni
c acid 

144 7790-94-5 # --- --- --- --- --- --- --- — 

2-
Chlorotoluene 

145 95-49-8 --- --- --- --- --- --- --- --- 

2-Chloro-6- 
(trichloromethyl

) pyridine 
146 1929-82-4 --- --- --- --- 

A4 (not classifiable as a human 
carcinogen) 

--- --- (IFV), A4 
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Department of 
Employment and 

Labour 
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NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

Nitrapyrin 146 1929-82-4 --- --- --- --- 
A4 (not classifiable as a human 

carcinogen) 
--- --- (IFV), A4 

Chromium, 
metal and 
inorganic 

compounds [as 
Cr] Cr [II] 

compounds 

148 
7440-47-3 

(metal)  
--- --- --- --- --- --- --- 

Cr(0) (I) 
Cr(III) (I), A4, 
DSEN, RSEN 

Cr(VI) (I), A1, Skin, 
DSEN, RSEN 
Cr(VI) Chromyl 

chloride (IFV), A1, 
Skin, DSEN, 

RSEN 

Chromium, 
metal and 
inorganic 

compounds [as 
Cr] Metal and 

Cr [III] 
compounds 

149 # --- --- --- --- --- --- --- 

Cr(0) (I) 
Cr(III) (I), A4, 
DSEN, RSEN 
Cr(VI) water 

soluble (I), A1, 
Skin, DSEN, 

RSEN 
Cr(VI) Chromyl 

chloride (IFV), A1, 
Skin, DSEN, 

RSEN 

Chromium, 
metal and 
inorganic 

compounds [as 
Cr] Cr [VI] 

compounds 

150 # --- [carc] [rsen] [sk] --- --- --- 
[sen][calc][

BMGV] 
[sen] [carc, 

1A] 

Cr(0) (I) 
Cr(III) (I), A4, 
DSEN, RSEN 
Cr(VI) water 

soluble (I), A1, 
Skin, DSEN, 

RSEN 
Cr(VI) Chromyl 

chloride (IFV), A1, 
Skin, DSEN, 

RSEN 

Coal dust 
[respirable 

particu- late] 
151 # 

[g] 
[06] 

--- --- 

[Note: The 
Mine 

Safety and 
Health 

Administrat
ion (MSHA) 

PEL for 
respirable 
coal mine 
dust with < 

--- --- --- 
Anthracite (R) 
Butininous or 
Lignite (R), A4 
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Department of 
Employment and 

Labour 
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NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

5% silica is 
2.0 mg/m³, 

or (10 
mg/m³) / 

(% 
respirable 
quartz + 2) 

for coal 
dust with > 
5% silica.] 

Coal tar pitch 
volatiles [as 
cyclohexane 

soluble] 

152 65996-93-2 --- [carc] Ca 
[1910.1002

] 
A1 (confirmed human carcinogen) --- [carc, 1B] A1, BEI (P) 

*Cobalt and 
cobalt 

compounds [as 
Co] 

153 7440-48-4 # [06] [rsen][carc] --- --- 

A3 (confirmed animal carcinogen with 
unknown relevance to humans); BEI 

issued. 
MAK: (inhalable fraction): skin absorption 
(H); sensitization of respiratory tract and 

skin (SAH); carcinogen category: 2; germ 
cell mutagen group: 3A 

[sen] [carc] 
- cobalt 

dichloride 
and 

sulphate. 

[sen] (I), DSEN, RSEN, 
A3, BEI 

Copper 
Fume(as Cu] 

154 
1317-38-0 
7440-50-8 
(ACGIH) 

--- --- --- --- 
MAK: peak limitation category: II(2); 

pregnancy risk group: C 
--- ---  

Copper Dusts 
and mists (as 

Cu] 
155 7440-50-8 --- --- 

[*Note: The 
REL also 
applies to 

other 
copper 

compounds 
(as Cu) 
except 
Copper 
fume.] 

[*Note: The 
PEL also 
applies to 

other 
copper 

compounds 
(as Cu) 
except 
copper 
fume.] 

MAK: peak limitation category: II(2); 
pregnancy risk group: C 

--- ---  

Cotton dust 156 # 
[d] 

[06] 
--- --- ---  --- --- (T), A4 

Cryofluorane 
[INN] 

156 76-14-2 # --- --- --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: II(8); 
pregnancy risk group: D 

--- --- A4 

1,2- 
Dichlorotetraflu

oroethane 
158 76-14-2 # --- --- --- --- 

A4 (not classifiable as a human 
carcinogen). 

--- --- A4 
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Department of 
Employment and 

Labour 
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NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

MAK: peak limitation category: II(8); 
pregnancy risk group: D 

Tetrafluorodichl
oroethane 

158 76-14-2 --- --- --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: II(8); 
pregnancy risk group: D 

--- --- A4 

Isopropyl 
benzene 

159 98-82-8 # --- [skin] [carc] [skin] [skin] 

MAK: peak limitation category: II(4); skin 
absorption (H); carcinogen category: 3B; 

pregnancy risk group: C. 
EU: (skin) 

[skin] [skin] A3 

Cyanamide 160 420-04-2 # --- [skin] --- --- 

MAK: peak limitation category: II(1); skin 
absorption (H); sensitization of skin (SH); 

pregnancy risk group: C. 
EU: (skin) 

[skin] [sen] --- 

Cyanogen 161 460-19-5 --- --- --- --- 
MAK: peak limitation category: II(2); skin 
absorption (H); pregnancy risk group: D 

--- --- --- 

Oxalonitrile 161 460-19-5 --- --- --- --- 
MAK: peak limitation category: II(2); skin 
absorption (H); pregnancy risk group: D 

--- --- --- 

Cyanogen 
chloride 

162 506-77-4 [06] --- --- ---  --- --- --- 

Cychlohexane 163 110-82-7 --- --- --- --- 
MAK: peak limitation category: II(4); 

pregnancy risk group: D. 
--- --- --- 

Cyclohexanol 164 108-93-0 #  [skin] [skin] --- (skin). MAK: skin absorption (H) --- [skin] Skin 

Cyclohexanone 165 108-94-1 # [06] [skin] [skin] --- 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans). 
MAK: skin absorption (H); carcinogen 

category: 3B. 
EU: (skin) 

[skin][BMG
V] 

[skin] Skin, A3 

Cyclohexene 166 110-83-8 --- --- --- --- --- --- --- --- 

Cyclohexylami
ne 

167 108-91-8 --- --- --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: I(2); 
pregnancy risk group: C 

--- --- A4 

Hexahydro-
1,3,5-trinitro- 
1,3,5- triazine 

168 121-82-4 # --- [skin] [skin] --- 
(skin); A4 (not classifiable as a human 

carcinogen) 
--- [skin] Skin. A4 

ROX 168 121-82-4 # --- [skin] [skin] --- 
(skin); A4 (not classifiable as a human 

carcinogen) 
--- [skin] Skin. A4 

Cyhexatin 169 
13121-70-5 

# 
--- [skin]  --- --- ---  A4 

Tricyclohexyltin 
hydroxide 

169 13121-70-5  [skin]      A4 
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Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

2,4- 
Dichloropheno
xyacetic acid 

170 94-75-7 --- --- --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: II(2); skin 
absorption (H); pregnancy risk group: C 

--- [sen] (I), A4 

2,4-D 170 94-75-7 --- --- --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: II(2); skin 
absorption (H); pregnancy risk group: C 

--- [sen] (I), A4 

1,1,1-
Trichlorobis 
2,2-bis(p- 

chlorophenyl)et
hane 

171 50-29-3 # --- --- Ca  [skin] 

A3 (confirmed animal carcinogen with 
unknown relevance to humans). 

MAK: peak limitation category: II(8); skin 
absorption (H) 

--- [carc, 2] A3 

DDT 171 50-29-3 # --- --- Ca [skin] 

A3 (confirmed animal carcinogen with 
unknown relevance to humans). 

MAK: peak limitation category: II(8); skin 
absorption (H) 

--- [carc, 2] A3 

Dichiorodiphen
ytrichloroethan

e 
171 50-29-3 # --- --- Ca  [skin] 

A3 (confirmed animal carcinogen with 
unknown relevance to humans). 

MAK: peak limitation category: II(8); skin 
absorption (H) 

--- [carc, 2] A3 

DDVP 172 62-73-7 # --- [skin][dsen][carc] [skin]  [skin] 

(skin); (SEN); A4 (not classifiable as a 
human carcinogen); BEI issued. 

MAK: peak limitation category: II(2); skin 
absorption (H); pregnancy risk group: C 

--- [skin][sen] 
(IFV), Skin, DSEN, 

A4, BEI [C] 

2,4-DES 173 136-78-7 --- [carc] --- --- 
A4 (not classifiable as a human 

carcinogen) 
--- --- A4 

Sodium 2,4-
dichlorophenox

y ethyl 
sulphate 

173 136-78-7 --- [carc] --- --- 
A4 (not classifiable as a human 

carcinogen) 
--- --- A4 

Derris, 
commercial 

175 83-79-4 --- --- --- --- 
A4 (not classifiable as a human 

carcinogen). 
MAK: skin absorption (H) 

--- --- A4 

Rotenone 175 83-79-4 --- --- --- --- 
A4 (not classifiable as a human 

carcinogen). 
MAK: skin absorption (H) 

--- --- A4 

4-Hydroxy-4- 
methyl-pentan- 

2-one 
176 123-42-2 --- --- --- --- 

MAK: peak limitation category: I(2); skin 
absorption (H); pregnancy risk group: D 

--- ---  

Diacetone 
alcohol 

176 123-42-2 --- --- --- --- 
MAK: peak limitation category: I(2); skin 
absorption (H); pregnancy risk group: D 

--- --- --- 
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Pollutant 

Code 
CAS 

Numbers 
Schedule 

22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

Dialkyl 79 
phthalate 

177 # --- --- --- --- --- --- --- --- 

Di-linear 79 
phthalate 

177 # --- --- --- --- --- --- --- --- 

Diallyl 
phthalate 

178 131-17-9 # --- --- --- --- --- --- --- --- 

2,2’- 
Diaminodiethyl

amine 
179 111-40-0 # --- [skin] [skin] --- 

(skin). 
MAK: sensitization of skin (SH) 

[skin] [skin] [sen] --- 

2,2’- 
Iminodi(ethyla

mine) 
179 111-40-0 # --- [skin] [skin] --- 

(skin). 
MAK: sensitization of skin (SH) 

[skin] [skin] [sen] --- 

*4,4’- 
Diaminodiphen

ylmethane 
[DADPM, 

DDM] 

180 101-77-9 --- --- Ca 
[1910.1050

] 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans). 

MAK: skin absorption (H); sensitization of 
skin (SH); carcinogen category: 2 

[skin][carc][
BMGV] 

[skin] [sen] 
[carc, 1B] 

Skin, A3 

*4,4’- 
Methylene 

dianiline [MDA] 
180 101-77-9 --- --- Ca 

[1910.1050
]  

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans). 

MAK: skin absorption (H); sensitization of 
skin (SH); carcinogen category: 2 

[skin][carc][
BMGV] 

[skin] [sen] 
[carc, 1B] 

Skin, A3 

*MDA 180 101-77-9 --- --- Ca 
[1910.1050

] 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans). 

MAK: skin absorption (H); sensitization of 
skin (SH); carcinogen category: 2 

[skin][carc][
BMGV] 

[skin] [sen] 
[carc, 1B] 

Skin, A3 

1,2- 
Diaminoethane 

181 107-15-3 --- --- --- --- 

(skin); A4 (not classifiable as a human 
carcinogen). 

MAK sensitization of respiratory tract and 
skin (SAH) 

--- [sen] Skin, A4 

Ethylene 
diamine 

181 107-15-3 --- --- --- --- 

(skin); A4 (not classifiable as a human 
carcinogen). 

MAK sensitization of respiratory tract and 
skin (SAH) 

--- [sen] Skin, A4 

Diammonium 
peroxodisulpha

te [as S2O8] 
182 7727-54-0 # --- --- --- --- --- --- [sen] --- 

Diatomaceous 
earth, natural 

[respirable 
particulate] 

183 
68855-54- 9 

# 
--- --- --- --- --- --- 

This value 
is for 

inhalable 
dust 

containing 
no 

asbestos 

— 
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Pollutant 

Code 
CAS 

Numbers 
Schedule 

22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

and < 1% 
crystalline 

silica. 

Diazomethane 185 334-88-3 --- --- --- --- 
A2 (suspected human carcinogen). 

MAK: carcinogen category: 2 
--- [carc, 1B] A2 

Diborane 186 19287-45- 7 --- --- --- ---  --- --- --- 

1,2-Dibromo-
2,2- 

dichloroethyl 
dimethyl 

phosphate 

187 300-76-5 # --- [skin][dsen] [skin] --- 

(skin); (SEN); A4 (not classifiable as a 
human carcinogen); BEI issued. 

MAK: peak limitation category: II(2); skin 
absorption (H); sensitization of skin (SH); 

pregnancy risk group: C 

--- [skin] 
 (IFV), Skin, 

DSEN, A4, BEI [C] 

Dibrom 187 300-76-5 # --- [skin][dsen] [skin] --- 

(skin); (SEN); A4 (not classifiable as a 
human carcinogen); BEI issued. 

MAK: peak limitation category: II(2); skin 
absorption (H); sensitization of skin (SH); 

pregnancy risk group: C 

--- [skin] 
(IFV), Skin, DSEN, 

A4, BEI [C] 

Naled 187 300-76-5 # --- [skin][dsen] [skin] --- 

 (skin); (SEN); A4 (not classifiable as a 
human carcinogen); BEI issued. 

MAK: peak limitation category: II(2); skin 
absorption (H); sensitization of skin (SH); 

pregnancy risk group: C 

--- [skin] 
(IFV), Skin, DSEN, 

A4, BEI [C] 

Dibromodifluor
omethane 

188 75-61-6 --- --- --- --- --- --- --- --- 

*1,2- 
Dibromoethane 

189 106-93-4 --- [skin][carc] Ca   --- 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans). 
MAK: skin absorption (H); carcinogen 

category: 2 

[skin][carc] --- Skin, A3 

Dibutyl 
hydrogen 
phosphate 

190 107-66-4 --- [skin] --- --- 
(skin). 

MAK: carcinogen category: 3A 
--- --- (IFV), Skin 

Dibutyl 
phosphate 

190 107-66-4 --- [skin] --- --- 
(skin). 

MAK: carcinogen category: 3A 
--- --- (IFV), Skin 

Dibutyl 
phthalate 

191 84-74-2 --- --- --- --- 
MAK: peak limitation category: I(2); 

carcinogen category: 3B; pregnancy risk 
group: C 

--- [repr, 1B] --- 

Dichloroacetyle
ne 

192 7572-29-4 [06] --- Ca --- 
A3 (confirmed animal carcinogen with 

unknown relevance to humans). 
MAK: carcinogen category: 2 

--- [carc, 2] A3 

1,2- 
Dichlorobenze

ne 
193 95-50-1 [06] [skin] --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: II(2); skin 
absorption (H); pregnancy risk group: C. 

EU: (skin) 

[skin] --- A4 
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Pollutant 
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22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

1,4- 
Dichlorobenze

ne 
194 106-46-7 --- [carc] Ca --- 

A3 (confirmed animal carcinogen with 
unknown relevance to humans). 

MAK: peak limitation category: II(2); skin 
absorption (H); carcinogen category: 4; 

pregnancy risk group: C. 
EU: (skin) 

[skin] [carc, 2] A3 

Dichlorodifluor
omethane 

195 75-71-8 --- --- --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: II(2); 
pregnancy risk group: C 

--- --- A4 

1,3-Dichloro-
5,5-dimethyl 2 

hydantoin 
196 118-52-5 --- --- --- ---  --- --- --- 

1,1-
Dichloroethane 

197 75-34-3 [06] [skin] --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: II(2); 
pregnancy risk group: C. 

EU: (skin) 

[skin] [skin] A4 

Ethylidene 
dichloride 

197 75-34-3 --- [skin] --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: II(2); 
pregnancy risk group: C. 

EU: (skin) 

[skin] [skin] A4 

*1,2-
Dichloroethane 

198 107-06-2 --- [skin][carc] --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: skin absorption (H); carcinogen 
category: 2 

[skin][carc] [carc, 1B] A4 

*1,1-
Dichloroethylen

e 
199 75-35-4 --- --- Ca --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: II(2); 
carcinogen category: 3B; pregnancy risk 

group: C. 

--- [carc, 2] A4 

*Vinylidene 
chloride 

199 75-35-4 [06] --- Ca --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: II(2); 
carcinogen category: 3B; pregnancy risk 

group: C. 

--- [carc, 2] A4 

1,2 
Dichloroethylen
e cis and trans 

isomers 

200 540-59-0 --- --- --- --- MAK: peak limitation category: II(2) --- --- --- 

Dichlorofluoro
methane 

201 75-43-4 --- --- --- --- MAK: peak limitation category: II(2) --- --- --- 
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Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 

22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

Fluorodichloro
methane 

201 75-43-4 --- --- --- --- MAK: peak limitation category: II(2) --- --- --- 

*Dichlorometha
ne 

202 75-09-2 --- [skin][carc] Ca 
[1910.1052

] 

A3 (confirmed animal carcinogen with 
unknown relevance to humans); (skin). 

MAK: peak limitation category: II(2); skin 
absorption (H); carcinogen category: 5; 

pregnancy risk group: B. 
EU: (skin) 

[skin][BMG
V] 

[skin][carc, 
2] 

A3, BEI 

*Methylene 
chloride 

202 75-09-2 [06] [skin][carc] Ca 
[1910.1052

] 

A3 (confirmed animal carcinogen with 
unknown relevance to humans); (skin). 

MAK: peak limitation category: II(2); skin 
absorption (H); carcinogen category: 5; 

pregnancy risk group: B. 
EU: (skin) 

[skin][BMG
V] 

[skin][carc, 
2] 

A3, BEI 

*2,2’-Dichloro- 
4,4’-methylene 

dianiline 
203 101-14-4 # --- [skin][carc] [skin] --- 

(skin); A2 (suspected human 
carcinogen); BEI issued. 

MAK: skin absorption (H); carcinogen 
category: 2 

[skin][carc][
BMGV] 

[skin][carc, 
1B] 

(IFV), Skin, A2, 
BEI 

*MBOCA 203 101-14-4 # --- [skin][carc] Ca [skin] --- 

(skin); A2 (suspected human 
carcinogen); BEI issued. 

MAK: skin absorption (H); carcinogen 
category: 2 

[skin][carc][
BMGV] 

[skin][carc, 
1B] 

(IFV), Skin, A2, 
BEI 

Dtcyclohexyl 
phthalate 

206 84-61-7 # --- --- --- ---  --- --- — 

Dicyclopentadi
ene 

207 77-73-6 --- --- --- --- 
MAK: peak limitation category: I(1); 

pregnancy risk group: D 
--- --- --- 

Dicyclopentadi
enyl iron 

208 102-54-5 --- --- --- --- --- --- --- --- 

Ferrocene 208 102-54-5 --- --- --- --- --- --- --- --- 

2,2’- 
Iminodiethanol 

210 111-42-2 --- --- --- --- 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans). 

MAK: peak limitation category: I(1); skin 
absorption (H); sensitization of skin (SH); 
carcinogen category: 3B; pregnancy risk 

group: C 

--- --- (IFV), Skin, A3 

Diethanolamin
e 

210 111-42-2 --- [skin][carc] --- --- 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans). 

MAK: peak limitation category: I(1); skin 
absorption (H); sensitization of skin (SH); 
carcinogen category: 3B; pregnancy risk 

group: C 

--- ---  (IFV), Skin, A3 

Diethylamine 211 109-89-7 --- [skin] --- --- 
(skin); A4 (not classifiable as a human 

carcinogen). 
--- --- Skin, A4 
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Substance 
Pollutant 
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Numbers 
Schedule 

22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

MAK: peak limitation category: I(2); skin 
absorption (H); pregnancy risk group: D. 

2,2’-
Oxydiethanol 

213 111-46-6 # --- --- --- --- --- --- --- — 

Diethylene 
glycol 

213 111-46-6 # --- --- --- --- --- --- --- — 

Diethyl ether 214 60-29-7 --- --- --- --- 
MAK: peak limitation category: I(1); 

pregnancy risk group: D. 
--- --- --- 

Ether 214 60-29-7 --- --- --- --- 
MAK: peak limitation category: I(1); 

pregnancy risk group: D. 
--- --- --- 

Ethyl ether 214 60-29-7 --- --- --- --- 
MAK: peak limitation category: I(1); 

pregnancy risk group: D. 
--- --- --- 

Diethyl ketone 216 96-22-0 --- --- --- --- --- --- --- --- 

Pentan-3-one 216 96-22-0 --- --- --- --- --- --- --- --- 

Diethyl 
phthalate 

217 84-66-2 --- --- --- --- --- --- --- A4 

m- 
Dihydroxybenz

ene 
219 108-46-3 --- [skin] --- --- --- [skin] --- A4 

Resorcinol 219 108-46-3 --- [skin] --- --- --- [skin]  A4 

Hydroquinone 220 123-31-9 --- [dsen] --- --- 

(SEN); A3 (confirmed animal carcinogen 
with unknown relevance to humans). 

MAK: skin absorption (H); sensitization of 
skin (SH); carcinogen category: 2; germ 

cell mutagen group: 3A 

--- [carc, 2] DSEN,A3 

p- 
Dihydroxybenz

ene 
220 123-31-9 --- [dsen] --- --- 

(SEN); A3 (confirmed animal carcinogen 
with unknown relevance to humans). 

MAK: skin absorption (H); sensitization of 
skin (SH); carcinogen category: 2; germ 

cell mutagen group: 3A 

--- [carc, 2] DSEN,A3 

2,6- 
Dimethylhepta

n-4-one 
221 108-83-8 ---  --- ---  ---   

Dusobutyl 
ketone 

221 108-83-8 --- --- --- --- --- --- --- --- 

Diisobutyl 
phthalate 

222 84-69-5 # --- --- --- --- --- --- --- --- 

Diisodecyl 
phthalate 

223 
26761-40-0 

# 
--- --- --- --- --- --- --- --- 

Diisononyl 
phthalate 

224 
28553-12-0 

# 
--- --- --- --- --- --- --- --- 
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Pollutant 
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22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

Diisooctyl 
phthalate 

225 
27554-26-3 

# 
--- --- --- --- --- --- --- --- 

Diisopropylami
ne 

226 108-18-9 # --- [skin] [skin] [skin] (skin) --- [skin] Skin 

Diisopropyl 
ether 

227 108-20-3 --- --- --- --- 
MAK: peak limitation category: I(2); 

pregnancy risk group: C 
--- --- --- 

Isopropyl ether 227 108-20-3 --- --- --- --- 
MAK: peak limitation category: I(2); 

pregnancy risk group: C 
--- --- --- 

Dimethoxymet
hane 

228 109-87-5 --- --- --- --- 
MAK: peak limitation category: II(2); 

pregnancy risk group: C; (DFG 2018) 
--- --- --- 

Methylal 228 109-87-5 --- --- --- --- 
MAK: peak limitation category: II(2); 

pregnancy risk group: C; (DFG 2018) 
--- --- --- 

Dimethylamine 230 124-40-3 --- [dsen] --- --- 

(SEN); A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: I(2); 
pregnancy risk group: D. 

--- --- DSEN, A4 

1,3- 
Dimethylbutyl 

acetate 
232 108-84-9 --- --- --- --- --- --- --- --- 

sec-Hexyl 
acetate 

232 108-84-9 --- --- --- --- --- --- --- --- 

Dimethyl ether 233 115-10-6 # --- --- --- --- --- --- --- --- 

N,N- 
Dimethylethyia
mine [DMEA] 

234 598-56-1 # --- --- --- --- --- --- --- --- 

Dimethyl 
phthalate 

236 131-11-3 --- --- --- --- --- --- --- --- 

2-Methyl-4,6- 
dinitrophenol 

239 534-52-1 # --- [skin] [skin] [skin] (skin). MAK: skin absorption (H) --- [skin] [sen] (IFV), Skin 

Dinonyl 
phthalate 

241 84-76-4 # --- --- --- --- --- --- --- — 

Diphenylamine 244 122-39-4 --- --- --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: II(2); skin 
absorption (H); carcinogen category: 3B; 

pregnancy risk group: C 

--- --- A4 

Diphenyl ether 
[vapour] 

245 101-84-8 --- --- --- --- 
 

MAK: peak limitation category: I(1); 
pregnancy risk group: C. 

--- --- (V) 

Phenyl ether, 
vapour 

245 101-84-8 --- --- --- --- 
MAK: peak limitation category: I(1); 

pregnancy risk group: C. 
--- --- (V) 
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22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

Diphosphorus 
pentasulphide 

246 1314-80-3 --- --- --- --- --- --- --- --- 

Phosphorus 
pentasulphide 

246 1314-80-3 --- --- --- --- --- --- --- --- 

Diphosphorus 
pentoxide 

247 1314-56-3 # [06] --- --- --- --- --- --- --- 

Dipotassium 
peroxodisulpha

te [as S2O8] 
248 7727-21-1 # --- --- --- --- --- --- [sen] --- 

Diquat 
dibromide 

249 85-00-7 --- --- --- --- 
(skin); A4 (not classifiable as a human 

carcinogen) 
--- [sen] Skin, A4 

Disodium 
disulphile 

250 7681-57-4 --- --- --- --- 
A4 (not classifiable as a human 

carcinogen) 
---  A4 

Sodium 
metabisulphate 

250 7681-57-4 --- --- --- --- 
A4 (not classifiable as a human 

carcinogen) 
---  A4 

Disodium 
peroxodisulpha

te [as 
Na2S2O8] 

251 7775-27-1 # --- --- --- --- --- --- [sen] --- 

Disulfoton 252 298-04-4 # --- [skin] [skin] --- 
(skin); A4 (not classifiable as a human 

carcinogen); BEI issued 
--- --- 

(IFV), Skin, A4, 
BEI [C] 

Disulphur 
decafluoride 

253 5714-22-7 --- --- --- --- --- --- --- --- 

Sulphur 
pentafluoride 

253 5714-22-7 --- --- --- --- --- --- --- --- 

Disulphur 
dichloride 

254 10025-67- 9 --- --- --- --- --- --- --- --- 

Sulphur 
monochloride 

254 10025-67-9 --- --- --- --- --- --- --- --- 

2,6-Di-tert- 
butyl-p-cresol 

255 128-37-0 --- --- --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: II(4); 
carcinogen category: 4; pregnancy risk 

group: C 

--- --- (IFV), A4 

4,4’-Thiobis(6- 
terf-butyl-m- 

cresol) 
256 96-69-5 --- --- --- --- --- --- --- (I), A4 

6,6-Di-tert- 
butyl-4,4—

thiodi-m- cresol 
256 96-69-5 --- --- --- --- --- --- ---  (I), A4 

Diuron 257 330-54-1 --- --- --- --- --- --- [carc, 2] A4 
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22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

Divinyl 
benzene [DVB] 

258 1321-74-0 --- --- --- --- --- --- --- --- 

Emery 
inhalable 

particulate 
259 1302-74-5 --- --- --- --- --- --- 

This value 
is for 

inhalable 
dust 

containing 
no 

asbestos 
and < 1% 
crystalline 

silica. 

--- 

Emery 
respirable 
particulate 

260 1302-74-6 --- --- --- --- --- --- --- --- 

Enflurane 263 13838-16- 9 --- --- 

  [*Note: 
REL for 

exposure 
to waste 

anesthetic 
gas.] 

--- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: II(8); 
pregnancy risk group: C 

--- --- A4 

1,2 Epoxy-4-
epoxyethyl-

cyclo- hexane 
265 106-87-6 # --- [skin][carc] Ca [skin] --- 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans). 
MAK: skin absorption (H); carcinogen 

category: 2 

--- 
[skin][carc, 

2] 
Skin, A3 

4-Vinyl 
cyclohexene 

dioxide 
265 106-87-6 # --- [skin][carc] Ca [skin] --- 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans). 
MAK: skin absorption (H); carcinogen 

category: 3 

--- 
[skin][carc, 

2] 
Skin, A3 

2,3-
Epoxypropyl 

isopropyl ether 
Isopropyl 

glycidyl ether 
(correct name) 

266 4016-14-2 --- --- --- --- MAK: carcinogen category: 3B --- --- --- 

Isopropyl 
glycidyl ether 

[IGE] 
266 4016-14-2 --- --- --- --- MAK: carcinogen category: 3B --- --- --- 

Ethanethiol 267 75-08-1 --- --- --- --- 
 

MAK: peak limitation category: I(1); skin 
absorption (H); pregnancy risk group: D 

--- --- --- 

Ethyl 
mercaptan 

267 75-08-1 --- --- --- --- 
MAK: peak limitation category: I(1); skin 
absorption (H); pregnancy risk group: D 

--- --- --- 
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Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

Ethanol 268 64-17-5 --- --- --- --- 

A3 (confirmed animal carcinogen with 
unknown relevance to humans). 

MAK: peak limitation category: II(4); 
carcinogen category: 5; pregnancy risk 
group: C; germ cell mutagen group: 5 

--- --- A3 

Ethyl alcohol 268 64-17-5 --- --- --- --- 

A3 (confirmed animal carcinogen with 
unknown relevance to humans). 

MAK: peak limitation category: II(4); 
carcinogen category: 5; pregnancy risk 
group: C; germ cell mutagen group: 6 

--- --- A3 

*Ethylene 
glycol 

monoethyl 
ether [EGEE] 

270 110-80-5 # --- [skin] [skin]  [skin] 

(skin); BEI issued. 
MAK: peak limitation category: II(8); skin 
absorption (H); pregnancy risk group: B. 

EU: (skin) 

[skin] [skin] Skin, BEI 

Glycol 
monoethyl 

270 110-80-5 # --- [skin] [skin]  [skin] 

(skin); BEI issued. 
MAK: peak limitation category: II(8); skin 
absorption (H); pregnancy risk group: B. 

EU: (skin) 

[skin] [skin] Skin, BEI 

*Ethylene 
glycol 

monoethyl 
ether acetate 

[EGEEA] 

271 111-15-9 # --- [skin] [skin] [skin] 

(skin); BEI issued. 
MAK: peak limitation category: II(8); skin 
absorption (H); pregnancy risk group: B. 

EU: (skin) 

[skin] [skin] Skin, BEI 

Ethyl acetate 272 141-78-6 [06] --- --- --- 
MAK: peak limitation category: I(2); 

pregnancy risk group: C. 
--- --- --- 

Ethyl acrylate 
C2H5 

273 140-88-5 # --- [carc] Ca [skin] 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: I(2); skin 
absorption (H); sensitization of skin (SH); 

pregnancy risk group: C. 

--- [sen] A4 

Ethylamine 274 75-04-7 [06] [skin] --- --- 
(skin). 

MAK: peak limitation category: I(2); 
pregnancy risk group: D. 

--- --- Skin 

5-
Methylheptan-

3-one 
275 541-85-5 --- --- --- --- 

MAK: peak limitation category: I(2); 
pregnancy risk group: D. 

--- --- --- 

Ethyl amyl 
ketone 

275 541-85-5 --- --- --- --- 
MAK: peak limitation category: I(2); 

pregnancy risk group: D. 
--- --- --- 

Ethyl benzene 276 100-41-4 # --- [skin][carc] --- --- 

A3 (confirmed animal carcinogen with 
unknown relevance to humans); BEI 

issued. 
MAK: peak limitation category: II(2); skin 
absorption (H); carcinogen category: 4; 

[skin] --- --- 
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Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

pregnancy risk group: C. 
EU: (skin) 

Ethyl butyl 
ketone 

278 106-35-4 --- [skin] --- --- 
MAK: peak limitation category: I(2); 

pregnancy risk group: D. 
[skin] --- --- 

Heptan-3-one 278 106-35-4 --- [skin] --- --- 
MAK: peak limitation category: I(2); 

pregnancy risk group: D. 
[skin] --- --- 

Ethyl 
chloroformate 

280 541-41-3 ---  --- ---  --- --- --- 

Ethylene 
dinitrate 

282 628-96-6 # --- [skin] [skin] [skin] 
(skin). 

MAK: peak limitation category: II(1); skin 
absorption (H); pregnancy risk group: C 

--- [skin] Skin 

*Ethylene 
glycol 

monomethyl 
ether [EGME] 

285 109-86-4 # --- --- [skin] [skin] 

(skin); BEI issued. 
MAK: peak limitation category: II(8); skin 
absorption (H); pregnancy risk group: B. 

EU: (skin) 

[skin] [skin] Skin, BEI 

*Ethylene 
glycol 

monomethyl 
ether acetate 

[EGMEA] 

286 110-49-6 # --- [skin] [skin] [skin] 

(skin); BEI issued. 
MAK: peak limitation category: II(8); skin 
absorption (H); pregnancy risk group: B. 

EU: (skin) 

[skin] [skin] Skin, BEI 

*Ethylene 
oxide 

288 75-21-8 # [06] [carc] 
Ca [10-
min/day] 

[1910.1047
] 

A2 (suspected human carcinogen). 
EU: (skin). 

MAK: skin absorption (H); carcinogen 
category: 2; germ cell mutagen group: 2 

[skin][carc] [carc, 1B] A2, BEI 

Ethyl formate 289 109-94-4 --- --- --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: I(1); skin 
absorption (H); pregnancy risk group: C 

--- --- A4 

2-Ethylhexyl 
chloroformate 

290 24468-13-1 --- --- --- ---  --- --- — 

Ethyl silicate 292 78-10-4 --- --- --- --- 
MAK: peak limitation category: I(1); 

pregnancy risk group: D. 
--- --- --- 

Tetraethyl 
orthosilicate 

292 78-10-4 --- --- --- --- 
MAK: peak limitation category: I(1); 

pregnancy risk group: D. 
--- --- --- 

Fenchlorphos 293 299-84-3 --- --- --- --- 
A4 (not classifiable as a human 

carcinogen); BEI issued 
--- --- (IFV), A4, BEI [C] 

Ronnel 293 299-84-3 --- --- --- --- 
A4 (not classifiable as a human 

carcinogen); BEI issued 
--- --- (IFV), A4, BEI [C] 

Ferbam 294 14484-64-1 --- --- --- --- 
A4 (not classifiable as a human 

carcinogen) 
--- --- (I), A4 

Ferrovanadium 
dust 

295 12604-58-9 --- --- 
*Note: The 
REL also 
applies to 

--- --- --- --- --- 
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Vanadium 
metal and 
Vanadium 
carbide.] 

Flammable gas 
(methane/ hy- 

drogen) 
296 — [e] --- --- --- --- --- --- --- 

Fluorides [as F] 297 16984-48-8  --- --- --- --- --- --- A4, BEI 

Fluorine 298 7782-41-4 [06] --- --- --- --- --- ---  

Fluorotrichloro
methane 

299 75-69-4 --- --- --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: II(2); 
pregnancy risk group: C 

--- --- A4 

Trichlorofluoro
methane 

299 75-69-4 --- --- --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: II(2); 
pregnancy risk group: C 

--- --- A4 

*Formaldehyde 300 50-00-0 [06] [carc][dsen][rsen] Ca   
[1910.1048

] 

(SEN); A1 (confirmed human 
carcinogen). 

MAK: peak limitation category: I(2); 
sensitization of skin (SH); carcinogen 
category: 4; pregnancy risk group: C; 

germ cell mutagen group: 5 

[carc] 
[sen] [carc, 

2] 
DSEN, RSEN, A1 

Formamide 301 75-12-7 # [06] [skin] [skin] --- (skin). MAK skin absorption (H) --- [skin] Skin 

Formic acid 302 64-18-6 --- --- --- --- 
MAK: peak limitation category: I(2); 

pregnancy risk group: C 
--- --- --- 

2-Furaldehyde 303 98-01-1 # --- [skin] --- [skin] 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans); BEI 

issued. 
MAK: skin absorption (H); carcinogen 

category: 3B 

[skin] [skin] Skin, A3, BEI 

Gasoline 305 
8006-61-9 

(86290-81-5, 
ACGIH) 

--- --- Ca --- --- --- --- A3 

Germane 306 7782-65-2 --- --- --- --- --- --- --- --- 

Germanium 
tetrahydride 

306 7782-65-2 --- --- --- --- --- --- --- --- 

Glutaraldehyde 307 111-30-8 [06] [dsen][rsen] --- --- 

(SEN); A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: I(2); 
sensitization of respiratory tract and skin 

(SAH); carcinogen category: 4; 
pregnancy risk group: C 

[sen] [sen] DSEN, RSEN, A4 
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Code 
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22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

Glycerol, mist 308 56-81-5 --- --- --- --- 
MAK: (inhalable fraction): peak limitation 
category: I(2); pregnancy risk group: C 

 

This value 
is for 

inhalable 
dust 

containing 
no 

asbestos 
and < 1% 
crystalline 

silica. 

 

Glycerol 309 55-63-0 # --- [skin] [skin] [skin] 

(skin). 
MAK: peak limitation category: II(1); skin 
absorption (H); carcinogen category: 3B; 

pregnancy risk group: C. 
EU: (skin) 

[skin] [skin] Skin 

Graphite, 
natural and 
synthetic 
inhalable 

particulate 

310 
7440-44-0 
(Synthetic) 

--- --- --- --- --- --- --- — 

Graphite, 
natural and 
synthetic 
respirable 
particulate 

311 7782-42-5 --- --- --- --- MAK: pregnancy risk group: C --- 

Containing 
no 

asbestos 
and < 1% 
crystalline 

silica. 

--- 

Gypsum 
inhalable 

particulate 
313 13397-24-5 --- --- --- --- MAK: pregnancy risk group: C --- --- --- 

Gypsum 
respirabie 
particulate 

314 13397-24-6 --- --- --- ---  --- --- --- 

Hafnium 316 7440-58-6 --- --- 

[*Note: The 
REL also 
applies to 

other 
hafnium 

compounds 
(as Hf).] 

 [*Note: 
The PEL 

also 
applies to 

other 
hafnium 

compounds 
(as Hf).] 

--- --- --- --- 

Halothane 317 151-67-7 --- --- 
  [*Note: 
REL for 

exposure 
--- 

A4 (not classifiable as a human 
carcinogen). 

--- --- A4 



CoE 180607: Milestone 5 Report (Version 3) 15/06/2021 

679 

 

Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 

22.9(A) 

Department of 
Employment and 

Labour 
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to waste 
anaesthetic 

gas.] 

MAK: peak limitation category: II(8); 
pregnancy risk group: B 

n-Heptane 319 142-82-5 --- --- --- --- 
MAK: peak limitation category: I(1); 

pregnancy risk group: D. 
--- --- --- 

Heptan-2-one 320 110-43-0 # --- --- --- --- EU: (skin) [skin] --- --- 

Hexachloroeth
ane vapour 

321 67-72-1 # [06] [skin][carc] Ca [skin] [skin] 
(skin); A3 (confirmed animal carcinogen 

with unknown relevance to humans). 
MAK: peak limitation category: II(2) 

--- --- Skin, A3 

Hexachloroeth
ane inhalable 

particulate 
322 

67-72-2 
67-72-1 (2 

AND 3 NOT 
FOUND) # 

--- [skin][carc] Ca [skin]  [skin] 
(skin); A3 (confirmed animal carcinogen 

with unknown relevance to humans). 
MAK: peak limitation category: II(2) 

--- --- --- 

Hexachloroeth
ane respirable 

particulate 
323 67-72-3 --- [skin][carc] --- --- --- --- --- --- 

Hexane, all 
isomers except 

n-Hexane 
324 — --- --- --- --- --- --- --- --- 

n-Hexane 325 110-54-3 --- [skin] --- --- 
(skin); BEI issued. 

MAK: peak limitation category: II(8); 
pregnancy risk group: C. 

--- --- Skin, BEI 

Hexan-2-one 326 591-78-6 --- [skin] --- --- 
(skin); BEI issued. 

MAK: peak limitation category: II(8); skin 
absorption (H) 

[skin] [skin] Skin, BEI 

4-
Methylpentan-

2-one 
327 108-10-1 --- [skin][carc] --- --- 

(skin); BEI issued. 
MAK: peak limitation category: II(8); skin 

absorption (H) 

[skin][BMG
V] 

--- A3, BEI 

Hexone 327 108-10-1 --- [skin][carc] --- --- 
(skin); BEI issued. 

MAK: peak limitation category: II(8); skin 
absorption (H) 

[skin][BMG
V] 

--- A3, BEI 

Isobutyl methyl 
ketone 

327 108-10-1 --- [skin][carc] --- --- 
(skin); BEI issued. 

MAK peak limitation category: II(8); skin 
absorption (H) 

[skin][BMG
V] 

--- A3, BEI 

2- 
Methylpentane-

2,4-diol 
328 107-41-5 --- --- --- --- 

MAK: peak limitation category: I(2); 
pregnancy risk group: D 

--- --- (V), (I,H) 

Hexylene 
glycol 

328 107-41-5 [06] --- --- --- 
MAK: peak limitation category: I(2); 

pregnancy risk group: D 
--- --- (V), (I,H) 

Hydrazoic acid 
[as vapour] 

330 7782-79-8 --- --- --- --- --- --- --- --- 

Hydrogen 331 1333-74-0 [f] --- --- --- --- --- --- --- 
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Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

Hydrogen 
bromide 

332 10035-10-6 [06] --- --- --- 
MAK: peak limitation category: I(1); 

pregnancy risk group: D. 
--- --- --- 

Hydrogen 
chloride 

333 7647-01-0 [06] --- --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: I(2); 
pregnancy risk group: C. 

--- --- A4 

Calcium 
cyanide 

335 592-01-8 --- [skin] --- --- --- --- --- Skin 

Potassium 
cyanide 

336 151-50-8 # --- [skin] 

 [*Note: 
The REL 

also 
applies to 

other 
cyanides 
(as CN) 
except 

Hydrogen 
cyanide.] 

[*Note: The 
PEL also 
applies to 

other 
cyanides 
(as CN) 
except 

Hydrogen 
cyanide.] 

(skin). 
EU: (skin) 

[skin] [skin] Skin 

Sodium 
cyanide 

337 143-33-9 --- [skin] 

 [*Note: 
The REL 

also 
applies to 

other 
cyanides 
(as CN) 
except 

Hydrogen 
cyanide.] 

[*Note: The 
PEL also 
applies to 

other 
cyanides 
(as CN) 
except 

Hydrogen 
cyanide.] 

(skin). 
EU: (skin) 

[skin] --- Skin 

Hydrogen 
fluoride [as F] 

338 7664-39-3 # --- [skin][carc] --- --- 
(skin); BEI issued. 

MAK: (as F): peak limitation category: 
I(2); pregnancy risk group: C. 

--- --- Skin, BEI 

Hydrogen 
peroxide 

339 7722-84-1 --- --- --- ---  --- --- A3 

Hydrogen 
selenide [as 

Se] 
340 7783-07-5 --- --- --- --- 

MAK: peak limitation category: II(8); 
carcinogen category: 3B; pregnancy risk 

group: C. 
--- --- --- 

Hydrogen 
sulphide 

341 7783-06-4 --- --- --- --- 
MAK: peak limitation category: I(2); 

pregnancy risk group: C. 
--- --- --- 

Indene 343 95-13-6 --- --- --- --- --- --- --- --- 

Indium and 
compounds [as 

In] 
344 7440-74-6 --- --- 

[*Note: The 
REL also 
applies to 

other 

--- --- --- --- --- 
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indium 
compounds 

(as In).] 

Iodine 345 7553-56-2 --- --- --- --- 
A4 (not classifiable as a human 

carcinogen). 
MAK skin absorption (H) 

--- --- --- 

Iodoform 346 75-47-8 --- --- --- --- --- --- --- (IFV) 

Iodomethane 347 74-88-4 # --- [skin] Ca [skin] [skin] 
(skin). 

MAK: skin absorption (H); carcinogen 
category: 2 

[skin] 
[skin] [carc, 

2] 
Skin 

Iron oxide, dust 
and fume [as 

Fe] 
348 1309-37-1 --- --- --- --- 

(as Fe): A4 (not classifiable as a human 
carcinogen). 

MAK: carcinogen category: 3B 
--- --- A4 

Iron 
pentacarbonyl 

349 13463-40-6 [06] --- --- --- 
MAK: peak limitation category: I(2); skin 
absorption (H); pregnancy risk group: D 

--- --- --- 

Pentacarbonyli
ron [as Fe] 

349 13463-40-6 --- --- --- --- 
MAK: peak limitation category: I(2); skin 
absorption (H); pregnancy risk group: D 

--- --- --- 

Iron salts [as 
Fe] 

(Soluble , as 
Fe) 

350 — --- --- --- --- --- --- --- --- 

Isoamyl 
acetate 

351 123-92-2 [06] --- --- --- 
MAK: peak limitation category: I(1); 

pregnancy risk group: D. 
--- --- --- 

Isopentyl 
acetate 

351 123-92-2 --- --- --- --- 
MAK: peak limitation category: I(1); 

pregnancy risk group: D. 
--- --- --- 

3-Methylbutan-
1-ol 

352 123-51-3 --- --- --- --- 
MAK: peak limitation category: I(2); 

pregnancy risk group: C 
--- --- --- 

Isoamyl alcohol 352 123-51-3 --- --- --- --- 
MAK: peak limitation category: I(2); 

pregnancy risk group: C 
--- --- --- 

5-Methylhexan- 
2-one 

(MIAK added) 
353 110-12-3 --- [skin] --- --- 

MAK: peak limitation category: I(2); 
pregnancy risk group: D. 

[skin] --- --- 

Isoamyl methyl 
ketone 

353 110-12-3 --- [skin] --- --- 
MAK: peak limitation category: I(2); 

pregnancy risk group: D. 
[skin] --- --- 

Isobutyl 
acetate 

354 110-19-0 --- --- --- --- 
MAK: peak limitation category: I(2); 

pregnancy risk group: C 
--- --- --- 

2-
Methylpropan-

1-ol 
355 78-83-1 --- --- --- --- 

MAK: peak limitation category: I(1); 
pregnancy risk group: C 

--- --- --- 

Isobutyl alcohol 355 78-83-1 --- --- --- --- 
MAK: peak limitation category: I(1); 

pregnancy risk group: C 
--- --- --- 

Isoflurane 357 26675-46-7 --- --- --- --- --- --- --- A4 
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Isooctyl alcohol 
[mixed 

isomers] 
358 

26952-21-6 
# 

--- [skin] [skin] --- (skin) --- [skin] Skin 

3,5,5-
Trimethylcyclo
hex- 2-enone 

359 78-59-1 --- --- --- --- 

A3 (confirmed animal carcinogen with 
unknown relevance to humans). 

MAK: peak limitation category: I(2); 
carcinogen category: 3B; pregnancy risk 

group: C 

--- [carc, 2] A3 

Isophorone 359 78-59-1 [06] --- --- --- 

A3 (confirmed animal carcinogen with 
unknown relevance to humans). 

MAK: peak limitation category: I(2); 
carcinogen category: 3B; pregnancy risk 

group: C 

--- [carc, 2] A3 

Isophorone 
[IPDI] 

360 4098-71-9 # --- --- [skin] --- 
MAK: peak limitation category: I(1); 

sensitization of respiratory tract and skin 
(SAH); pregnancy risk group: D 

--- [sen] --- 

Isopropyl 
acetate 

361 108-21-4 --- --- --- --- 
MAK: peak limitation category: I(2); 

pregnancy risk group: C 
--- --- --- 

Isopropyl 
alcohol 

362 67-63-0 --- --- --- --- 

A4 (not classifiable as a human 
carcinogen); BEI issued. 

MAK: peak limitation category: II(2); 
pregnancy risk group: C 

--- --- A4, BEI 

Propan-2-ol 362 67-63-0 --- --- --- --- 

A4 (not classifiable as a human 
carcinogen); BEI issued. 

MAK: peak limitation category: II(2); 
pregnancy risk group: C 

--- --- A4, BEI 

Isopropyf 
chloroformate 

363 108-23-6 --- --- --- --- --- --- --- — 

Kaolin, 
respirable 
particulate 

364 1332-58-7 --- --- --- --- 
A4 (not classifiable as a human 

carcinogen). 
MAK: carcinogen category: 3B 

--- 

This value 
is for 

inhalable 
dust 

containing 
no 

asbestos 
and < 1% 
crystalline 

silica. 

(E,R) A4 

Ketene 365 463-51-4 --- --- --- --- --- --- --- --- 

*Lead, 
elemental, and 

inorganic 
366 

7439-92-1 
(metal) 

[06] [carc] 

[*Note: The 
REL also 
applies to 
other lead 

[1910.1025
] See 

Appendix C 
[*Note: The 

A3 (confirmed animal carcinogen with 
unknown relevance to humans); BEI 

issued. 
--- --- A3, BEI 
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Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

compounds [as 
Pb] 

compounds 
(as Pb) -- 

see 
Appendix 

C.] 

PEL also 
applies to 
other lead 

compounds 
(as Pb) -- 

see 
Appendix 

C.] 

MAK: carcinogen category: 2; germ cell 
mutagen group: 3A. 

Liquified 
petroleum gas 

[LPG] 
369 68476-85-7 --- --- --- --- --- 

[carc] - only 
applies if 

LPG 
contains 

more than 
0.1% of 

buta-1,3-
diene. 

[carc, 1B] --- 

Lithium hydride 370 7580-67-8 --- --- --- --- --- --- --- (I) 

Lithium 
hydroxide 

371 1310-65-2 --- --- --- --- --- --- ---  

Magnesite 
inhalable 

particulate 
372 546-93-0 --- --- --- --- --- --- 

This value 
is for 

inhalable 
dust 

containing 
no 

asbestos 
and < 1% 
crystalline 

silica. 

--- 

Magnesite 
respirable 
particulate 

373 546-93-1 --- --- --- --- --- --- --- --- 

Magnesium 
oxide [as Mg] 

inhalable 
particulate 
Magnesium 
oxide fume 

(correct term) 

374 1309-48-4 --- --- --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: (inhalable fraction): pregnancy risk 
group: C. 

MAK: (respirable fraction): peak limitation 
category: II(8); pregnancy risk group: C 

--- 

This value 
is for 

inhalable 
dust 

containing 
no 

asbestos 
and < 1% 
crystalline 

silica. 

(I), A4 
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Magnesium 
oxide [as Mg] 

fume and 
respirable 
particulate 

375 1309-48-5 --- --- --- --- --- --- --- — 

Maleic 
anhydride 

377 108-31-6 --- [dsen][rsen] --- --- 
MAK: peak limitation category: I(1); 

sensitization of respiratory tract and skin 
(SAH); pregnancy risk group: C 

[sen] [sen] 
(IFV), DSEN, 

RSEN, A4 

Manganese, 
elemental, and 

inorganic 
compounds [as 

Mn] 

378 
7439-96-5 

(metal) 
[06] --- 

[*Note: 
Also see 
specific 

listings for 
Manganes

e 
cyclopenta

dienyl 
tricarbonyl, 

Methyl 
cyclopenta

dienyl 
manganes

e 
tricarbonyl, 

and 
Manganes

e 
tetroxide.] 

[*Note: 
Also see 
specific 

listings for 
Manganes

e 
cyclopenta

dienyl 
tricarbonyl 
and Methyl 
cyclopenta

dienyl 
manganes

e 
tricarbonyl.] 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: II(8); 
pregnancy risk group: C 

--- --- [R], [I], A4 

Manganese, 
fume [as Mn] 

379 7439-96-5 --- --- 

[*Note: 
Also see 
specific 

listings for 
Manganes

e 
cyclopenta

dienyl 
tricarbonyl, 

Methyl 
cyclopenta

dienyl 
manganes

e 
tricarbonyl, 

and 

[*Note: 
Also see 
specific 

listings for 
Manganes

e 
cyclopenta

dienyl 
tricarbonyl 
and Methyl 
cyclopenta

dienyl 
manganes

e 
tricarbonyl.] 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: II(8); 
pregnancy risk group: C 

--- --- [R], [I], A4 



CoE 180607: Milestone 5 Report (Version 3) 15/06/2021 

685 

 

Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 

22.9(A) 

Department of 
Employment and 
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NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

Manganes
e 

tetroxide.] 

Manganese 
cyclopentadien
yl tricarbonyl 

[as Mn] 

380 
12079-65-1 

# 
--- [skin] [skin] --- (skin) --- [skin] Skin 

Tricarbonyl(eta
-cyclopenta 

dienyl) 
manganese 

380 
12079-65-1 

# 
--- [skin] [skin] --- (skin) --- [skin] Skin 

Manganese 
tetroxide 

381 1317-35-7 --- --- --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: II(8); 
pregnancy risk group: C 

--- --- --- 

Manganese 
tetroxide 

381 1317-35-7 --- --- --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: II(8); 
pregnancy risk group: C 

--- --- --- 

Man made 
mineral fibres 
[Glass, slag 

and rock wool 
fi- bres] 

382 --- --- --- --- ---  --- 

[carc, 2] 
 

Any MMVF 
that meet 

the 
requiremen

ts of:  
Note Q in 

EC 
Regulation 

No. 
1272/2008 

page 
353/335 

are 
exempted 

from 
mandatory 
classificatio

n in the 
European 
Union as a 
carcinogen 
under the 

(F) A3 
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Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 

22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

Globally 
Harmonize
d System 

for 
Classificati

on and 
Labelling of 
Chemicals 

(GHS). 
Note IARC 

has 
classified 
mineral 
wools 
(glass 

wool, rock 
wool (stone 
wool), slag 
wool and 

continuous 
glass 

filament) as 
IARC 

Category 3: 
not 

classifiable 
as to 

carcinogeni
city in 

humans. 
Note R in 

Regulation 
EC No. 

1272/2008 
page 

353/335 
are 

exempted 
from 

mandatory 
classificatio

n as a 
carcinogen 
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Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 

22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

under the 
GHS in the 
European 

Union. 
Have been 

tested 
according 
to the test 
protocol 
Methods 
for the 

Determinati
on of the 

Hazardous 
Properties 
for Human 
Health of 

Man Made 
Mineral 

Fibres April 
1999 and 
Note Q in 

EC 
Regulation 

No. 
1272/2008 

page 
353/335 

and found 
to comply 
with these 

tests. 
MMVF with 

random 
orientation, 

alkaline 
oxide and 
alkali earth 

oxide 
content 
greater 

than 18% 
by weight. 
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Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 

22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

Mequinol [INN] 383 150-76-5 --- --- --- --- --- --- [sen] --- 

Mercaptoacetic 
acid 

384 68-11-1 # --- [skin] [skin] --- 
(skin); (DSEN). 

MAK: skin absorption (H); sensitization of 
skin (SH) 

--- [skin] Skin, DSEN 

Thioglycolic 
acid 

384 68-11-1 # --- [skin] [skin] --- 
(skin); (DSEN). 

MAK: skin absorption (H); sensitization of 
skin (SH) 

--- [skin] Skin, DSEN 

Mercury and 
compounds, 

ex- cept 
Mercury alkyls 

[as Hg] 

386 7439-97-6 # --- 

Alkyl compounds - 
[skin][carc] 

 
Aryl compounds - 

[skin] 
 

Elemental and 
inorganic forms - 

[skin]  

Hg Vapor: 
[skin] 

 
Other: 
[skin] 

--- 

(skin); A4 (not classifiable as a human 
carcinogen); BEI issued. 

MAK: peak limitation category: II(8); skin 
absorption (H); sensitization of skin (SH); 
carcinogen category: 3B; pregnancy risk 

group: D 

--- --- Skin 

4-Methyl-3- 
penten-2-one 

387 141-79-7 --- --- --- --- 
MAK: peak limitation category: I(2); skin 
absorption (H); pregnancy risk group: D 

--- --- --- 

Mesityl oxide 387 141-79-7 --- --- --- --- 
MAK: peak limitation category: I(2); skin 
absorption (H); pregnancy risk group: D 

--- --- --- 

Methacrylic 
acid 

388 79-41-4 # --- --- [skin] --- 
MAK: peak limitation category: I(2); 

pregnancy risk group: C 
--- --- --- 

Methane 390 74-82-8 [f] ---  --- --- --- --- --- 

Methanethiol 391 74-93-1 --- --- --- --- 
MAK: peak limitation category: II(2); 

pregnancy risk group: D 
--- --- --- 

Methyl 
mercaptan 

391 74-93-1 --- --- --- --- 
MAK: peak limitation category: II(2); 

pregnancy risk group: D 
--- --- --- 

Methyl alcohol 392 67-56-1 # --- [skin] [skin] --- 

(skin); BEI issued. 
EU: (skin). 

MAK: peak limitation category: II(2); skin 
absorption (H); pregnancy risk group: C 

[skin] [skin] Skin, BEI 

Methomyl 393 16752-77-5 --- [skin] --- --- 
(skin); A4 (not classifiable as a human 

carcinogen); BEI issued 
--- --- 

(IFV) Skin, A4, BEI 
[C] 

1—
Methoxypropan

- 2-ol 
394 107-98-2 # --- [skin] --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: I(2); 
pregnancy risk group: C. 

EU: (skin) 

[skin] --- A4 

Methyl acetate 395 79-20-9 --- --- --- --- 
MAK: peak limitation category: I(4); 

pregnancy risk group: C 
--- --- --- 

Methyl acrylate 396 96-33-3 # --- [skin][dsen] [skin] [skin] 
 (skin); (SEN); A4 (not classifiable as a 

human carcinogen). 
MAK: peak limitation category: I(2); skin 

--- [skin] [sen] Skin, DSEN, A4 
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Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 

22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

absorption (H); sensitization of skin (SH); 
pregnancy risk group: C. 

Methylamine 397 74-89-5     
MAK: peak limitation category: I(1); 

pregnancy risk group: D 
   

*1,1,1-
Trichloroethan

e 
401 71-55-6 --- --- --- --- 

A4 (not classifiable as a human 
carcinogen); BEI issued. 

MAK: peak limitation category: II(2); skin 
absorption (H); pregnancy risk group: C. 

--- --- --- 

Methyl 
chloroform 

401 71-55-6 [06] --- --- --- 

A4 (not classifiable as a human 
carcinogen); BEI issued. 

MAK: peak limitation category: II(2); skin 
absorption (H); pregnancy risk group: C. 

--- --- A4, BEI 

Methyl 2-
cyanoacrylate 

402 137-05-3 --- --- --- --- 
(DSEN); (RSEN). 

MAK: peak limitation category: I(1); 
pregnancy risk group: D 

--- --- DSEN, RSEN 

Methylcyclohex
ane 

403 108-87-2 --- --- --- --- 
MAK: peak limitation category: II(2); 

pregnancy risk group: D 
--- --- --- 

Methylcyclohex
anol 

404 25639-42-3  --- --- ---  --- --- --- 

Methyl ethyl 
ketone or 
peroxides 
[MEKP] 

406 1338-23-4 [06] --- --- ---  --- --- --- 

Tricarbonyl 
(methylcyclope
ntatricarbonyl 

dienyl) 

406 
12108-13-3 

# 
--- [skin] [skin] --- (skin) --- [skin] Skin 

Methyl formate 409 107-31-3 # --- [skin] --- --- 

(skin). 
MAK: peak limitation category: II(4); skin 
absorption (H); pregnancy risk group: C. 

EU: (skin) 

[skin]  Skin 

4-
Methylpentan-

2-ol 
410 108-11-2 # --- [skin] [skin]  [skin] 

(skin). 
MAK: peak limitation category: I(1); 

pregnancy risk group: D 
[skin] [skin] Skin 

Methyl 
methacrylate 

411 80-62-6 --- [dsen] --- --- 

(SEN); A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: I(2); 
sensitization of skin (SH); pregnancy risk 

group: C 

--- [sen] DSEN, A4 

Parathion-
methyl 

412 298-00-0 # --- [skin] [skin] --- 
(skin); A4 (not classifiable as a human 

carcinogen); BEI issued 
--- [skin] 

(IFV) Skin, A4, BEI 
[C] 

Methyl propyl 
ketone 

413 107-87-9 --- --- --- --- --- --- --- --- 
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Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 

22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

Pentan-2-one 413 107-87-9 --- --- --- --- --- --- --- --- 

1-Methyl-2-
pyrrolidone 

414 872-50-4 [06] --- --- --- --- [skin] [skin] --- 

Methyl silicate 415 681-84-5 --- --- --- --- --- --- --- --- 

Tetramethyl 
orthosilicate 

415 681-84-5 --- --- --- --- --- --- --- --- 

2-
Phenylpropene 

416 98-83-9 --- [carc] --- --- 

A3 (confirmed animal carcinogen with 
unknown relevance to humans). 

MAK: peak limitation category: I(2); 
pregnancy risk group: D. 

--- --- A3 

alpha-Methyl 
styrene 

416 98-83-9 --- [carc] --- --- 

A3 (confirmed animal carcinogen with 
unknown relevance to humans). 

MAK: peak limitation category: I(2); 
pregnancy risk group: D. 

--- --- A3 

Methylstyrenes 417 25013-15-4 --- --- --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: I(2); 
pregnancy risk group: D 

--- --- A4 

Vinyl toluenes, 
all isomers 

417 25013-15- 4 --- --- --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: I(2); 
pregnancy risk group: D 

--- --- A4 

N-Methyl-N- 
2,4,6-

tetranitroaniline 
418 479-45-8 # --- --- [skin] [skin] 

MAK: skin absorption (H); sensitization of 
skin (SH); carcinogen category: 3B 

--- [sen] --- 

Tetryl 418 479-45-8 # --- --- [skin] [skin] 
MAK: skin absorption (H); sensitization of 

skin (SH); carcinogen category: 3B 
--- [sen] --- 

Phosdrin 419 7786-34-7 # --- --- [skin] [skin] 

(skin); A4 (not classifiable as a human 
carcinogen); BEI issued. 

MAK: peak limitation category: II(2); skin 
absorption (H) 

--- [skin] 
(IFV) Skin, A4, BEI 

[C] 

Mica inhalable 
particulate 

420 12001-26-2 --- --- --- --- --- --- --- [R] 

Mica respirable 
particulate 

421 
12001-26-3 

# 
--- --- --- --- --- --- --- --- 

Molybdenum 
compounds [as 

Mo] soluble 
compounds 

422 
7439-98-7 

(metal) 
--- --- --- 

[*Note: The 
PEL also 
applies to 

other 
insoluble 

molybdenu
m 

--- --- --- [R] A3 
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Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 

22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

compounds 
(as Mo).] 

Molybdenum 
compounds [as 
Mo] insoluble 
compounds 

423 
7439-98-7 

(metal) 
--- --- --- 

 [*Note: 
The PEL 

also 
applies to 

other 
insoluble 

molybdenu
m 

compounds 
(as Mo).] 

--- --- --- 
(I) 
[R] 

Naphthalene 427 91-20-3 --- [skin][carc] --- --- 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans). 
MAK: skin absorption (H); carcinogen 
category: 2; germ cell mutagen group: 

3B 

--- [carc, 2] Skin, A3, BEI 

1,5- 
Naphthalene 
diisocyanate 

428 3173-72-6 --- --- --- --- 
MAK: carcinogen category: 3B; 

sensitization of respiratory tract (SA) 
--- --- --- 

*Nickel 429 
7440-02-0 

(metal) 
--- [skin][carc] Ca 

[*Note: The 
PEL does 

not apply to 
Nickel 

carbonyl.] 

A5 (not suspected as a human 
carcinogen). 

MAK: sensitization of respiratory tract 
and skin (SAH); carcinogen category: 1 

--- 

[carc, 2]  
 

Nickel 
metal - 
[sen] 

A5 

Nickel carbonyl 
[as Ni] 

430 13463-39-3 --- [carc] Ca --- 
A3 (confirmed animal carcinogen with 

unknown relevance to humans) 
--- [carc, 2] A3 

Tetracarbonyl 
nickel 

430 13463-39-3 --- [carc] Ca --- 
A3 (confirmed animal carcinogen with 

unknown relevance to humans) 
--- [carc, 2] A3 

Nickel, organic 
compounds [as 

Ni] 
431 # --- --- --- --- --- --- --- --- 

*Nickel, 
inorganic 

compounds [as 
Ni] soluble 
compounds 

432 # --- [carc] --- --- --- 

[skin][carc] 
- nickel 

oxides and 
sulphides 

[sen] - 
nickel 

sulphate. 

Check 
individual 

classificatio
n details on 
the safety 
data sheet 

for 
information 

on 
classificatio

n. 

(I), A4 
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Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 

22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

*Nickel, 
inorganic 

compounds [as 
Ni] insoluble 
compounds 

433 # --- [carc] --- --- --- --- --- (I), A1 

Nitric acid 436 7697-37-2 --- [carc] --- --- 
--- 

--- --- --- 

Nitric oxide 437 10102-43-9 --- --- --- --- 
BEI issued. 

MAK: peak limitation category: I(2); 
pregnancy risk group: D. 

Limit 
applicable 

to 
undergroun

d mining 
and 

tunnelling 
industries 
ONLY until 

21/8/23 

--- BEI (M) 

Nitrogen 437 10102-43-9 --- --- --- --- 
BEI issued. 

MAK: peak limitation category: I(2); 
pregnancy risk group: D. 

Limit 
applicable 

to 
undergroun

d mining 
and 

tunnelling 
industries 
ONLY until 

21/8/23 

--- BEI (M) 

Nitroethane 440 79-24-3 --- --- --- --- 
MAK: peak limitation category: II(4); skin 
absorption (H); pregnancy risk group: D. 

EU: (skin) 
[skin] --- --- 

Nitrogen 
dioxide 

441 10102-44-0 --- --- --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: I(1); 
carcinogen category: 3B; pregnancy risk 

group: D. 

Does not 
apply to 
undergroun
d 
mining and 
tunnelling 
industries 
until 
21/8/23 

--- A4 

Nitrogen 
trifluoride 

442 7783-54-2 --- --- --- --- BEI issued --- --- BEI (M) 

Nitromethane 443 75-52-5 [06] --- --- --- 
A3 (confirmed animal carcinogen with 

unknown relevance to humans). 
--- --- A3 
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Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 

22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

MAK: skin absorption (H); carcinogen 
category: 3B 

1-Nitropropane 444 108-03-2 --- --- --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: I(8); skin 
absorption (H); pregnancy risk group: D 

--- --- A4 

*2- 
Nitroprapane 

445 79-46-9 --- [carc] Ca --- 

A3 (confirmed animal carcinogen with 
unknown relevance to humans). 

MAK: skin absorption (H); carcinogen 
category: 2 

[carc] [carc, 1B] A3 

Nitrous oxide 447 10024-97-2 [06] --- 

[*Note: 
REL for 

exposure 
to waste 

anaesthetic 
gas.] 

--- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: II(2); 
pregnancy risk group: C 

--- --- A4 

n-Octane 449 111-65-9 --- --- --- --- 
 

MAK: peak limitation category: II(2); 
pregnancy risk group: D 

--- --- --- 

Oil mist, 
mineral 

450 # [06] --- --- ---  --- --- --- 

Orthophosphori
c acid 

451 7664-38-2 --- --- --- --- 
MAK: peak limitation category: I(2); 

pregnancy risk group: C. 
--- --- --- 

Phosphoric 
acid 

451 7664-38-2 --- --- --- --- 
MAK: peak limitation category: I(2); 

pregnancy risk group: C. 
--- --- --- 

Osmium 
tetroxide [as 

Os] 
452 20816-12-0 --- --- --- ---  --- --- --- 

Oxalic acid 453 144-62-7 --- --- --- ---  --- --- --- 

Ozone 454 10028-15-6 --- --- --- --- 
A4 (not classifiable as a human 

carcinogen). 
MAK: carcinogen category: 3B 

--- --- A4 

Paraffin wax, 
fume 

455 8002-74-2 --- --- --- --- --- --- --- --- 

Paraquate 
dichloride 
respirable 
particulate 

456 1910-42-5 # --- --- --- --- --- --- --- --- 

Particles not 
otherwise 
classified 
[PNOC] 

458 --- 
[g] 

[06] 
--- --- --- --- --- --- --- 
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Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 

22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

inhalable 
particulate 

Particles not 
otherwise 
classified 
[PNOC] 

respirable 
particulate 

459 --- --- --- --- --- --- --- --- --- 

Pentaerythritol 
inhalable 

particulate 
461 115-77-5 --- --- --- --- --- --- 

This value 
is for 

inhalable 
dust 

containing 
no 

asbestos 
and < 1% 
crystalline 

silica. 

--- 

Pentaerythritol 
respirable 
particulate 

462 115-77-6 --- --- --- --- --- --- --- --- 

Pentane, all 
isomers 

463 --- --- --- --- --- --- --- --- --- 

Perchloroethyl
ene 

464 127-18-4 # [06] --- --- --- 

A3 (confirmed animal carcinogen with 
unknown relevance to humans); BEI 

issued. 
MAK: peak limitation category: II(2); skin 
absorption (H); carcinogen category: 3B; 

pregnancy risk group: C. 
EU: (skin) 

[skin] --- A3, BEI 

Tetrachloroeth
ylene 

464 127-18-4 # --- --- --- --- 

A3 (confirmed animal carcinogen with 
unknown relevance to humans); BEI 

issued. 
MAK: peak limitation category: II(2); skin 
absorption (H); carcinogen category: 3B; 

pregnancy risk group: C. 
EU: (skin) 

[skin] --- A3, BEI 

Perchloryl 
fluoride 

465 7616-94-6 --- --- --- --- --- --- --- --- 

p- 
Phenylenediam

ine 
p-Phenylene 

467 106-50-3 # --- [skin] [skin]  [skin] 

A4 (not classifiable as a human 
carcinogen). 

MAK: (inhalable fraction): carcinogen 
category: 3B; peak limitation category: 

[skin] [sen] A4 
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Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 

22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

diamine 
(correct 
spelling) 

II(2); pregnancy risk group: C; skin 
absorption (H); sensitization of skin (SH) 

Phenyl-2,3-
epoxypropyl 

ether 
Phenyl glycidyl 
ether (Correct 

name) 

468 122-60-1 # --- [skin][carc][dsen] --- --- 

(skin); (SEN); A3 (confirmed animal 
carcinogen with unknown relevance to 

humans). 
MAK: skin absorption (H); sensitization of 

skin (SH); carcinogen category: 2 

--- 
[sen][carc, 

1B] 
Skin, DSEN, A3 

*Phenylethylen
e 

469 100-42-5 --- [carc] --- --- 

A4 (not classifiable as a human 
carcinogen); BEI issued. 

MAK: peak limitation category: II(2); 
carcinogen category: 5; pregnancy risk 

group: C 

--- --- OTO, A3 

*Styrene, 
monomer 

469 100-42-5 [06] [carc] c --- --- --- --- OTO, A3 

*Vinyl benzene 469 100-42-5 --- [carc] --- --- --- --- --- OTO, A3 

Phosphine 473 7803-51-2 --- --- --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: II(2); 
pregnancy risk group: C. 

--- --- A4 

Phosphorus, 
yellow 

475 
7723-14-0 

(12185-10-3, 
ACGIH) 

--- --- --- --- 
MAK: (inhalable fraction): peak limitation 
category: II(2); pregnancy risk group: C 

--- --- --- 

Phosphorus 
pentachloride 

476 10026-13-8 --- --- --- --- 
MAK: (inhalable fraction): peak limitation 
category: I(1); pregnancy risk group: C. 

--- --- --- 

Phosphorus 
trichloride 

477 7719-12-2 --- --- --- --- 
MAK: peak limitation category: I(1); 

pregnancy risk group: C 
--- --- --- 

Phosphoryl 
trichloride 

Phosphorus 
oxychloride 

(correct term) 

478 10025-87-3 --- --- --- --- 
MAK: peak limitation category: I(1); 

pregnancy risk group: C 
--- --- --- 

Picloram 480 1918-02-1 --- --- --- --- 
A4 (not classifiable as a human 

carcinogen) 
--- --- A4 

2,4,6-
Trinitrophenol 

481 88-89-1 # --- --- [skin]  [skin] 
MAK: skin absorption (H); sensitization of 

skin (SH); carcinogen category: 3B 
--- --- --- 

Picric acid 481 88-89-1 --- --- --- --- ---   --- 

Piperazine 
dihydrochloride 

482 142-64-3 --- --- --- --- --- [sen] [sen] --- 

Plaster of Paris 
inhalable 

particulate 
484 26499-65-0 --- --- --- --- --- --- 

This value 
is for 

inhalable 
--- 
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Pollutant 
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Numbers 
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22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

dust 
containing 

no 
asbestos 
and < 1% 
crystalline 

silica. 

Plaster of Paris 
respirable 
particulate 

485 26499-65-1 --- --- --- --- --- --- --- --- 

Platinum metal 486 7440-06-4 --- --- --- --- --- --- --- --- 

Platinum mine 
dust respirable 

particulate 
487 — [06] --- --- --- --- --- --- --- 

Polyvinyl 
chloride [PVC] 

inhalable 
particulate 

489 9002-86-2 --- --- --- --- --- --- --- [R], A4 

Polyvinyl 
chloride [PVC] 

respirable 
particulate 

490 9002-86-3 --- --- --- --- --- --- --- --- 

Portland 
cement 

inhalable 
particulate 

491 65997-15-1 --- --- --- --- 
A4 (not classifiable as a human 

carcinogen). 
MAK: carcinogen category: 3B 

--- 

This value 
is for 

inhalable 
dust 

containing 
no 

asbestos 
and < 1% 
crystalline 

silica. 

[E, R] A4 

Portland 
cement 

respirable 
particulate 

492 65997-15-2 --- --- --- ---  --- --- --- 

Potassium 
hydroxide 

493 1310-58-3 --- --- --- ---  --- --- --- 

Propan-1-ol 
n-Propyl 

alcohol (correct 
name) 

494 71-23-8 # --- [skin] [skin] ---  [skin] [skin] A4 
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Pollutant 
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Numbers 
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22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

Propane 495 74-98-6 --- --- --- --- 
MAK: peak limitation category: II(4); 

pregnancy risk group: D 
  --- 

2-Propyn-1-ol 496 107-19-7 # --- [skin] [skin] --- 
(skin). 

MAK: peak limitation category: I(2); skin 
absorption (H); pregnancy risk group: D 

[skin] [skin] --- 

Propionic acid 497 79-09-4 --- --- --- --- 
MAK: peak limitation category: I(2); 

pregnancy risk group: C. 
--- --- --- 

Propoxur 498 114-26-1 --- --- --- --- 

A3 (confirmed animal carcinogen with 
unknown relevance to humans); BEI 

issued. 
MAK: (inhalable fraction): peak limitation 

category: II(8) 

--- --- (IFV) A3, BEI [C] 

Propranolol 499 525-66-6 --- --- --- ---  --- --- --- 

n-Propyl 
acetate 

500 109-60-4 --- --- --- --- 
MAK: peak limitation category: I(2); 

pregnancy risk group: D 
--- --- --- 

Propylene 
dinitrate 

Propylene 
glycol dinitrate 
(correct name) 

501 6423-43-4 # --- [skin] [skin] --- 
 (skin); BEI issued. 

MAK: peak limitation category: II(1); skin 
absorption (H); pregnancy risk group: C 

--- [skin] Skin, BEI (M) 

Propylene 
glycol total 

(particulate and 
vapour) 

502 57-55-6 --- --- --- --- --- --- --- --- 

Propylene 
glycol 

particulate 
503 57-55-7 --- --- --- --- --- --- --- --- 

Pulverised fuel 
ash inhalable 

particulate 
504 — --- --- --- --- --- --- --- --- 

Pulverised fuel 
ash respirable 

particulate 
505 — --- --- --- --- --- --- --- --- 

Pyrethrins 
Pyrethrum 

(correct name) 
506 8003-34-7 --- --- --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: sensitization of skin (SH). 
--- [sen] A4 

Pyridine 507 110-86-1 --- --- --- --- 

A3 (confirmed animal carcinogen with 
unknown relevance to humans). 

MAK: skin absorption (H); carcinogen 
category: 3B 

--- --- A3 

2-Pyridylamine 508 
502-29-0 
(504-29-0 

HSE) 
--- --- --- --- --- --- --- --- 
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Pollutant 

Code 
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Numbers 
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22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

Rhodium (as 
Rh] metal fume 

and dust 
510 

7440-16-6 
(metal) 

--- --- --- --- 
A4 (not classifiable as a human 

carcinogen). 
MAK: carcinogen category: 3B 

--- --- A4 

Rhodium (as 
Rh] soluble 

salts 
511  --- [dsen] --- --- --- --- --- A4 

Rouge 
inhalable 

particulate 
513 1309-37-1 --- --- --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: carcinogen category: 3B 
--- --- [R} A4 

Rouge 
respirable 
particulate 

514 1309-37-2 --- --- --- --- --- --- ---  

*Rubber fume 515 — --- 
[carc] - limit relates to 
cyclohexane soluble 

material. 
--- --- --- 

[carc] - limit 
relates to 

cyclohexan
e soluble 
material. 

--- --- 

*Rubber 
process dust 

516  --- --- --- --- --- [carc] --- --- 

Selenium and 
compounds, 

except 
hydrogen 

selenide [as 
Se] 

517 7782-49-2 --- --- 

[*Note: The 
REL also 
applies to 

other 
selenium 

compounds 
(as Se) 
except 

Selenium 
hexafluorid

e.] 

 [*Note: 
The PEL 

also 
applies to 

other 
selenium 

compounds 
(as Se) 
except 

Selenium 
hexafluorid

e.] 

MAK: (inhalable fraction): peak limitation 
category: II(8); skin absorption (H); 

carcinogen category: 3B; pregnancy risk 
group: C 

--- --- --- 

Silane 518 7803-62-5 --- --- --- --- --- --- --- --- 

Silicon 
tetrahydride 

518 7803-62-5 --- --- --- --- --- --- --- --- 

Silica, 
amorphous 
inhalable 

particulate 

519 7631-86-9 --- --- --- --- --- --- --- --- 

Silica, 
amorphous 
respirable 
particulate 

520 7631-86-10 --- --- --- --- --- --- --- --- 
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CAS 
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22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

* Silica, 
crystalline 
[respirable 
particulate] 
Cristobalite 

521 14464-46-1 --- [carc] --- --- --- 

[carc] - 
where 

generated 
as a 

result of a 
work 

process. 

[carc, 1A] [R} A2 

Cristobalite 521 14464-46-1 --- [carc] --- --- --- 

[carc] - 
where 

generated 
as a 

result of a 
work 

process. 

[carc, 1A] [R} A2 

* Silica, 
crystalline 
[respirable 
particulate] 

Quartz 

522 14808-60-7 --- [carc] Ca --- 
A2 (suspected human carcinogen). 

MAK: carcinogen category: 1 

[carc] - 
where 

generated 
as a 

result of a 
work 

process. 

[carc, 1A] [R} A2 

Quartz, 
crystalline 

522 14808-60-7 --- [carc] --- --- --- 

[carc] - 
where 

generated 
as a 

result of a 
work 

process. 

[carc, 1A] [R} A2 

* Silica, 
crystalline 
[respirable 
particulate] 
Tridymite 

523 15468-32-3 --- --- --- --- --- 

[carc] - 
where 

generated 
as a 

result of a 
work 

process. 

[carc, 1A] --- 

Tridymite 523 14808-60- 7 --- --- Ca --- 
A2 (suspected human carcinogen). 

MAK: carcinogen category: 1 

[carc] - 
where 

generated 
as a 

result of a 
work 

process. 

[carc, 1A] [R} A2 
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22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

* Silica, 
crystalline 
[respirable 
particulate] 

Tripoli 

524 1317-95-9 --- ---  --- --- 

[carc] - 
where 

generated 
as a 

result of a 
work 

process. 

[carc, 1A] [R} A2 

Tripoli 524 14808-60-7 --- --- Ca --- 
A2 (suspected human carcinogen). 

MAK: carcinogen category: 1 

[carc] - 
where 

generated 
as a 

result of a 
work 

process. 

[carc, 1A] [R} A2 

Silica, fused 
[respirable 
particulate] 

525 60676-86-0 --- --- --- --- --- --- [carc, 1A] --- 

Silicon 
inhalable 

particulate 
526 7440-21-3 --- --- --- --- --- --- 

This value 
is for 

inhalable 
dust 

containing 
no 

asbestos 
and < 1% 
crystalline 

silica. 

--- 

Silicon 
respirable 
particulate 

527 7440-21-4 --- --- --- --- --- --- --- --- 

Silicon carbide 
inhalable 

particulate 
528 409-21-2 --- [carc] --- --- --- --- 

This value 
is for 

inhalable 
dust 

containing 
no 

asbestos 
and < 1% 
crystalline 

silica. 

Nonfibrous (I,E), 
(R,E) 

 
Fibrous (including 
whiskers) (F) A2 

Silicon carbide 
respirable 
particulate 

529 409-21-3 --- [carc] --- --- --- --- --- --- 
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22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

Silver 530 
7440-22-4 

(metal) 
--- --- --- --- 

MAK: (inhalable fraction): peak limitation 
category: II(8); pregnancy risk group: D. 

--- --- --- 

Silver 
compounds [as 

Ag] 
531 — --- --- --- --- --- --- --- --- 

Sodium azide 532 
26628-22-8 

# 
--- [skin] [skin] --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: I(2); 
pregnancy risk group: D. 

EU: (skin) 

[skin] 

The 
exposure 
standards 

are 
established 

as 
gravimetric 

(mg/m³) 
values and 
converted 

into 
volumetric 

values. 

A4 

Sodium 
hydrogen 
sulphite 

534 7631-90-5 --- --- --- --- 
A4 (not classifiable as a human 

carcinogen) 
--- --- A4 

Sodium 
hydroxide 

535 1310-73-2 [06] --- --- --- --- --- ---  

Starch 
inhalable 

particulate 
536 9005-25-8 --- --- --- --- 

 
A4 (not classifiable as a human 

carcinogen) 
--- 

This value 
is for 

inhalable 
dust 

containing 
no 

asbestos 
and < 1% 
crystalline 

silica. 

A4 

Starch 
respirable 
particulate 

537 9005-25-9 --- --- --- --- --- --- --- --- 

Stibine 538 7803-52-3 --- --- --- --- --- --- --- --- 

Strychnine 539 57-24-9 --- --- --- --- --- --- --- --- 

Subtilisins 
[Proteolytic 
enzymes as 
100% pure 

540 
1395-21-7 
9014-01-1 

[06] [rsen] --- --- --- [sen] [sen] --- 
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Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

crystalline 
enzyme] 

Sucrose 541 57-50-1 --- --- --- --- 
A4 (not classifiable as a human 

carcinogen) 
--- 

This value 
is for 

inhalable 
dust 

containing 
no 

asbestos 
and < 1% 
crystalline 

silica. 

A4 

TEDP 542 3689-24-5 # --- [skin] [skin] [skin] 

(skin); A4 (not classifiable as a human 
carcinogen); BEI issued. 

MAK: peak limitation category: II(2); skin 
absorption (H); pregnancy risk group: C. 

EU: (skin) 

[skin] [skin] 
(IFV) Skin, A4, BEI 

[C] 

Tetraethyl 
dithiopyrophos

phate 
542 3689-24-5 # --- [skin] [skin] [skin] 

(skin); A4 (not classifiable as a human 
carcinogen); BEI issued. 

MAK: peak limitation category: II(2); skin 
absorption (H); pregnancy risk group: C. 

EU: (skin) 

[skin] [skin] 
(IFV) Skin, A4, BEI 

[C] 

Sulphur dioxide 543 7446-09-5 --- --- --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: I(1); 
pregnancy risk group: C. 

--- --- A4 

Sulphur 
hexafluoride 

544 2551-62-4 --- --- --- --- 
MAK: peak limitation category: II(8); 

pregnancy risk group: D 
--- --- --- 

Sulphuric acid 545 7664-93-9 --- [carc] --- --- 

A2 (suspected human carcinogen). 
MAK: (inhalable fraction): peak limitation 
category: I(1); carcinogen category: 4; 

pregnancy risk group: C. 

The mist is 
defined as 
the thoracic 

fraction. 

--- (T) A2 (M) 

Sulphur 
tetrafluoride 

546 7783-60-0 --- --- --- --- --- --- --- --- 

Sulphuryl 
difluoride 

547 2699-79-8 --- --- --- --- --- --- --- --- 

2,4,5-T 548 93-76-5 --- [carc] --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: (inhalable fraction): peak limitation 
category: II(2); skin absorption (H); 

pregnancy risk group: C 

--- --- A4 
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Schedule 

22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

2,4,5-
Trichloropheno
xyaoetic acid 

548 93-76-5 --- [carc] --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: (inhalable fraction): peak limitation 
category: II(2); skin absorption (H); 

pregnancy risk group: C 

--- --- A4 

Tetraethyl 
pyrophosphate 

549 107-49-3 # --- [skin] [skin] [skin] 
(skin); BEI issued. 

MAK: peak limitation category: II(2); skin 
absorption (H) 

--- [skin] (IFV) Skin, BEI [C] 

TNT 550 118-96-7 # --- [skin] [skin]  [skin] 

(skin); BEI issued. 
MAK: skin absorption (H); sensitization of 
skin (SH); carcinogen category: 2; germ 

cell mutagen group: 3B 

[skin] [skin] (IFV) Skin, BEI [M] 

Talc respirable 
particulate 

552 
14807-96-7 
14807-96-6? 

--- --- --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: (without asbestos fibres (respirable 
fraction)): carcinogen category: 3B 

  (E, R) A4 

Tantalum metal 
and oxide 

dusts [as Ta] 
553 

7440-25-7 
1314-61-0 

--- --- --- --- 
MAK: carcinogen category: 3A; 

pregnancy risk group: C 
--- --- --- 

Tellurium and 
compounds, 

except 
hydrogen 

telluride [as Te] 

554 13494-80-9 --- --- 

[*Note: The 
REL also 
applies to 

other 
tellurium 

compounds 
(as Te) 
except 

Tellurium 
hexafluorid

e and 
Bismuth 
telluride.] 

 [*Note: 
The PEL 

also 
applies to 

other 
tellurium 

compounds 
(as Te) 
except 

Tellurium 
hexafluorid

e and 
Bismuth 
telluride.] 

--- --- --- --- 

Terphenyls, all 
isomers 

555 26140-60-3 --- --- --- --- --- --- --- --- 

1,1,1,2-
Tetrachloro- 

1,2- 
difluoroethane 

1,1,2,2-
Tetrachloro-

1,2-

557 76-12-0 --- --- --- --- 
MAK: peak limitation category: II(2); 

pregnancy risk group: D 
--- --- --- 
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22.9(A) 

Department of 
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Labour 
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NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

difluoroethane 
(correct name) 

1,1,1,2-
Tetrachloro- 

2,2- 
difluoroethane 

558 76-11-9 --- --- --- --- 
MAK: peak limitation category: II(2); 

pregnancy risk group: D 
--- --- --- 

Tetrachloronap
hthalenes, all 

isomers 
559 1335-88-2 # --- --- [skin]  [skin] --- --- --- --- 

1,1,1,2-
Tetrafluoroetha
ne [HFC 134a] 

560 811-97-2 # --- --- [skin]  [skin] --- --- --- --- 

Tetrasodium 
pyrophosphate 

563 7722-88-5 --- --- --- --- --- --- --- --- 

Thionyl 
chloride 

565 7719-09-7 [06] --- --- --- --- --- --- --- 

Thiram 566 137-26-8 # [06] [dsen] --- --- 
(SEN); A4 (not classifiable as a human 

carcinogen). 
MAK: sensitization of skin (SH) 

--- [sen] (IFV) DSEN, A4 

Tin 
compounds, 
inorganic ex- 
cept SnH4 [as 

Sn] 

567 
7440-31-5 
(Added) 

--- [skin] 

[*Note: The 
REL also 
applies to 

other 
inorganic 

tin 
compounds 

(as Sn) 
except tin 
oxides.] 

[*Note: The 
PEL also 
applies to 

other 
inorganic 

tin 
compounds 

(as Sn) 
except tin 
oxides.] 

--- --- --- (I) 

Titanium 
dioxide 

inhalable 
particulate 

569 13463-67-7 --- [carc] Ca --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: II(8); 
carcinogen category: 4; pregnancy risk 

group: C 

--- 

This value 
is for 

inhalable 
dust 

containing 
no 

asbestos 
and < 1% 
crystalline 

silica. 

A4 

Titanium 
dioxide 

respirable 
particulate 

570 13463-67-8 --- --- --- --- --- --- --- --- 
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p- 
Toluenesulpho

nyl chloride 
572 98-59-9 --- --- --- --- --- --- --- --- 

Tributyl 
phosphate, all 

isomers 
573 126-73-8 [06] --- --- --- 

A3 (confirmed animal carcinogen with 
unknown relevance to humans); BEI 

issued. 
MAK: peak limitation category: II(2); skin 
absorption (H); carcinogen category: 4; 

pregnancy risk group: C 

--- [carc, 2] (IFV) A3, BEI [C] 

Trichloroacetic 
acid 

574 76-03-9 --- [carc] --- --- 

A3 (confirmed animal carcinogen with 
unknown relevance to humans). 

MAK: peak limitation category: I(1); 
pregnancy risk group: C 

  A3 

1,2,4-
Trichlorobenze

ne 
575 120-82-1 [06] [carc] --- --- 

MAK: skin absorption (H); carcinogen 
category: 3B. 

EU: (skin) 
[skin]   

1,1,2-
Trichlorotrifluor

oethane 
579 76-13-1 --- --- --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: II(2); 
pregnancy risk group: D 

  A4 

Tri-o-cresyl 
phosphate 

580 78-30-8 # --- --- [skin]   (skin); BEI issued  [skin] (IFV), Skin, BEI [C] 

Tri-o-toyl 
phosphate 

580 78-30-8 --- ---     [skin] (IFV), Skin, BEI [C] 

Triethylamine 581 121-44-8 [06] [skin] --- --- 

(skin); A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: I(2); 
pregnancy risk group: D. 

EU: (skin) 

[skin]  Skin, A4 

Trimethylamine 584 75-50-3 --- --- --- --- --- --- --- --- 

Trimethylbenze
ne, all isomers 

or mixtures 
585 25551-13-7 --- --- --- --- --- --- --- --- 

Trimethyl 
phosphite 

586 121-45-9 --- --- --- --- MAK: skin absorption (H)    

Triphenyl 
phosphate 

587 115-86-6 --- [skin] --- --- 
A4 (not classifiable as a human 

carcinogen) 
  A4 

Tungsten and 
compounds [as 

W] soluble 
588 

7440-33-7 
(metal) 

--- --- 

[*Note: The 
REL also 
applies to 

other 
insoluble 
tungsten 

--- --- --- --- (R) 
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Department of 
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NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

compounds 
(as W).] 

Tungsten and 
compounds [as 

W] insoluble 
589 

7440-33-7 
(metal) 

--- --- 

[*Note: The 
REL also 
applies to 

other 
insoluble 
tungsten 

compounds 
(as W).] 

--- --- --- --- (R) 

Turpentine 590 8006-64-2 --- ---  --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: II(2); skin 
absorption (H); sensitization of skin (SH); 

pregnancy risk group: D 

--- [sen] DSEN, A4 

Uranium 
(natural). 

Soluble and 
insoluble 

compounds [as 
U] 

591 
7440-61-1 

(metal) 
[06] --- Ca --- 

A1 (confirmed human carcinogen); BEI 
issued 

--- --- A1, BEI 

Vanadium 
pentoxide 
inhalable 

particulate 

592 1314-62-1 --- [carc] --- ---  --- --- A3 

Vanadium 
pentoxide fume 
and respirable 

paniculate 

593 1314-62-2 --- --- 

[*Note: The 
REL 

applies to 
all 

vanadium 
compounds 

except 
Vanadium 
metal and 
Vanadium 

carbide 
(see 

Ferrovanad
ium dust).] 

--- --- --- --- --- 

Vinyl acetate 594 108-05-4 --- [carc] --- --- 
A3 (confirmed animal carcinogen with 

unknown relevance to humans). 
MAK: carcinogen category: 3A. 

--- --- A3 
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Department of 
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NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

Warfarin 597 81-81-2 --- [skin] --- --- 
MAK: peak limitation category: II(8); skin 
absorption (H); pregnancy risk group: B 

--- --- (I), Skin 

Welding fumes 598 — Note [h] --- --- --- --- --- --- --- 

White spirit 
[Stoddard 
Solvent] 

599 8052-41-3 --- --- --- --- --- --- [carc, 1B] --- 

Wood dust: 
Soft wood 

601 — --- [rsen][carc] Ca --- --- 

[sen] - If 
softwood 
dusts are 

mixed with 
hardwood 

dusts, 
the WEL 

for 
hardwood 

dusts 
shall apply 
to all the 

wood 
dusts 

present in 
that 

mixture. 

[sen] 

Western red cedar 
(I), DSEN, RSEN, 

A4 
 

All other species 
(I) 

Yttrium 604 7440-65-5 --- --- 

[*Note: The 
REL also 
applies to 

other 
yttrium 

compounds 
(as Y).] 

[*Note: The 
PEL also 
applies to 

other 
yttrium 

compounds 
(as Y).] 

--- --- --- --- 

Zinc chloride, 
fume 

605 7646-85-7 --- --- --- --- 

MAK: (respirable fraction): peak limitation 
category: I(4); pregnancy risk group: C. 

MAK: (inhalable fraction): peak limitation 
category: I(2); pregnancy risk group: C 

--- --- --- 

Zinc oxide, 
fume 

606 1314-13-2 --- --- --- --- 

MAK: (as Zn, respirable fraction): peak 
limitation category: I(4); (as Zn, inhalable 
fraction): peak limitation category: I(2); 

pregnancy risk group: C 

--- --- [R] 

Zinc stearate 
inhalable 

particulate 
607 557-05-1 --- --- --- --- 

A4 (not classifiable as a human 
carcinogen) 

--- --- 
(I) 
[R] 
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Department of 
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NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

Zinc stearate 
respirable 
particulate 

608 557-05-2 --- --- --- --- 
A4 (not classifiable as a human 

carcinogen) 
--- --- 

 (I) 
[R] 

Zirconium 
compounds [as 

Zr] 
609 7440-67-7 --- --- 

[*Note: The 
REL 

applies to 
all 

zirconium 
compounds 

(as Zr) 
except 

Zirconium 
tetrachlorid

e.] 

--- 

A4 (not classifiable as a human 
carcinogen). 

MAK not established but data are 
available 

--- --- A4 

Oxygen — 7782-44-7 --- --- --- ---  --- --- — 

1,6- 
Hexanolactam 
Caprolactam 
(correct term) 

104-105 105-60-2 --- --- --- --- 

A5 (not suspected as a human 
carcinogen). 

MAK: (inhalable fraction): peak limitation 
category: I(2); pregnancy risk group: C. 

--- ---  (IFV), A5 

PCBs 124-125 --- --- [skin][carc] --- ---  [skin] [skin] --- 

Polychlorinated 
biphenyls 

[PCBs] 
124-125 --- --- [skin][carc] --- ---  [skin] [skin] --- 

Aluminium pyro 
powders 

19A 7429-90-5 [06*] --- --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: (inhalable fraction): (respirable 
fraction): pregnancy risk group: D 

--- --- [R], A4 

Aluminium 
welding fumes 

20A 7429-90-5 [06*] --- --- --- 
A4 (not classifiable as a human 

carcinogen). 
MAK: pregnancy risk group: D 

--- --- [R], A4 

1,2 
Drhydroxyetha

ne 
283- 284 107-21-1 --- [skin] --- ---  [skin] [skin] A4 

Ethane 1,2-diol 283- 284 107-21-1 --- [skin] --- ---  [skin] [skin] A4 

Ethylene glycol 283-284 107-21-1 # [06] [skin] --- --- 
A4 (not classifiable as a human 

carcinogen). 
EU: (skin) 

[skin] [skin] 
 (V) 

 (I, H), A4 

Flour dust 296A — [06*] --- --- --- --- [sen]  (I), RSEN 

Cyanides, 
except 

hydrogen 
cyanide, 

cyanogen and 

335-337 57-12-5 --- --- --- --- --- [skin] [skin] --- 
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Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 

22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

cyanogen 
chloride 

*4,4’- 
Methylene- 

diphenyl 
diisocyanate 

[MDI] 

360A 101-68-8 --- --- --- --- --- --- 
[sen] [carc, 

2] 
--- 

*MDI 360A 101-68-8 --- --- --- --- --- --- 
[sen] [carc, 

2] 
--- 

*Methyl 
isocyanate 

360B 624-83-9 --- [skin][dsen][rsen] --- --- --- [sen] [sen] Skin, DSEN 

*2,4-Toluene 
diisocyanate 

[TDI] 
360C 584-84-9 --- --- --- --- --- --- 

[sen] [carc, 
2] 

(IFV), Skin, DSEN, 
RSEN, A3 

*4-Methyl-m-
phenylene 

diisocyanate 
360C 584-84-9 --- --- --- --- --- --- 

[sen] [carc, 
2] 

(IFV), Skin, DSEN, 
RSEN, A3 

*TDI 360C 584-84-9 --- --- --- --- --- --- 
[sen] [carc, 

2] 
(IFV), Skin, DSEN, 

RSEN, A3 

Nickel, 
subsulfide 

433A 12035-72-2 [06*] [carc] --- --- --- ---   (I), A1 

Propane-1,2-
diol 

502- 503 57-55-6 --- --- --- --- --- ---   

Talc inhalable 
particulate 

55 1 14807-96-6 --- --- --- --- --- ---   (E, R), A4 

Dibismuth 
tritelluride 

56-57 1304-82-1 --- --- --- --- --- --- --- 
Undoped - A4 
Doped - A4 

Divanadium 
pentoxide 

592- 593 1314-62-1 --- [carc] --- --- --- --- ---  (I), A3 

Vegetable oil 
mist 

593A — --- --- --- --- --- ---   

Zinc distearate 606-607 557-05-1 --- --- --- --- --- ---   (I), (R) 

Limestone 96-97 1317-65-3 --- --- --- --- --- --- 

This value 
is for 

inhalable 
dust 

containing 
no 

asbestos 
and < 1% 
crystalline 

silica. 

--- 
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Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 

22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

Marble 96-97 1317-65-3 --- --- --- --- --- --- 

This value 
is for 

inhalable 
dust 

containing 
no 

asbestos 
and < 1% 
crystalline 

silica. 

--- 

Chlorodiphenyl 
(PCBs) 

--- --- --- [skin] [carc] --- --- --- [skin] --- --- 

Silica fume 
[respirable 
particulate] 

--- 69012-64-2 --- --- --- --- --- --- --- --- 
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Table 96: Schedule 22.9(A) hazardous chemical substances notes with skin notations comparison. 

Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 

22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

*Acrylamide 8 79-06-1 Sk [skin][carc] Ca [skin] [skin] 

A3 (confirmed animal carcinogen with 
unknown relevance to humans). 

EU: (skin). 
MAK: carcinogen category: 2; germ cell 
mutagen group: 2; sensitization of skin 

(SH); skin absorption (H) 

[skin] [carc] 
[skin] [sen] 
[carc,1B] 

(IFV), Skin, 
DSEN, A2 

*Acrylonitrile 10 --- Sk [skin] Ca [skin] [skin] 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans). 

MAK: carcinogen category: 2; 
sensitization of skin (SH); skin 

absorption (H) 

[skin] [carc] 
[skin] [sen] 
[carc, 1B] 

--- 

Aldrin 11 309-00-2 Sk [skin] Ca [skin] [skin] 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans). 

MAK: (inhalable fraction): peak limitation 
category: II(8); skin absorption (H) 

---  
[skin] [carc, 

2] 
(IFV), Skin, A3 

Allyl alcohol 12 107-18-6 Sk [skin] [skin] [skin] 

(skin); A4 (not classifiable as a human 
carcinogen). 
EU: (skin). 

MAK: skin absorption (H); carcinogen 
category: 3B 

[skin]  [skin] Skin, A4 

Xylidine, all 
isomers 

21 1300-73-8 Sk [06] [skin][carc] [skin] [skin] 

(skin); BEI issued; A3 (confirmed animal 
carcinogen with unknown relevance to 

humans). 
MAK: skin absorption (H); carcinogen 

category: 3A  

 ---  [skin] 
(IFV), Skin, A3, 

BEI (M) 

Aniline 29 62-53-3 Sk [skin] ---  [skin] 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans); BEI 

issued. 
MAK: peak limitation category: II(2); skin 
absorption (H); sensitization of skin (SH); 
carcinogen category: 4; pregnancy risk 

group: C; BAT issued 

 [skin] 
[skin] [sen] 

[carc, 2] 
Skin, A3, BEI 

o-ansidine 30 90-04-0 Sk [skin][carc] Ca [skin] [skin] 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans); BEI 

issued. 
MAK: skin absorption (H); carcinogen 

category: 2  

 ---  --- 
Skin, A3, BEI 

(M) 

p-anisidine 30 104-94-9 Sk [skin][carc] [skin] [skin] 

(skin); A4 (not classifiable as a human 
carcinogen); BEI issued. 

MAK: skin absorption (H); carcinogen 
category: 3B 

--- --- 
Skin, A4, BEI 

(M) 



CoE 180607: Milestone 5 Report (Version 3) 15/06/2021 

712 

 

Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 

22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

Azinphos-
methyl 

37 86-50-0 Sk [skin][dsen] [skin] [skin] 

(skin); (SEN); BEI issued. 
MAK: (inhalable fraction): peak limitation 

category: II(8); skin absorption (H); 
sensitization of skin (SH); pregnancy risk 

group: B 

---  [skin] [sen] 
(IFV), Skin; 

DSEN; A4; BEl 
(C) 

Ethyleneimine 38 151-56-4 Sk  [skin][carc] --- --- 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans). 
MAK: skin absorption (H); carcinogen 

category: 2; germ cell mutagen group: 2 

--- 
[skin] [carc, 

1B] 
Skin, A3 

Lindane 39 58-89-9 Sk  --- [skin]  [skin] 

 (skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans). 

MAK: (inhalable fraction): peak limitation 
category: II(8); skin absorption (H); 

carcinogen category: 4; pregnancy risk 
group: C 

---  [skin] Skin, A3 

Trimellitic 
anhydride 

45 552-30-7 Sen [skin][dsen][rsen] 

Should be 
handled in 

the 
workplace 

as an 
extremely 

toxic 
substance 

 --- 

(skin); (SEN). 
MAK: (respirable fraction): peak 

limitation category: I(1); sensitization of 
respiratory tract (SA)  

 [sen]  [sen]  
(IFV), Skin, 

DSEN, RSEN 

Bromoform 71 75-25-2 Sk  --- [skin] [skin] 
A3 (confirmed animal carcinogen with 

unknown relevance to humans). 
MAK: carcinogen category: 3B  

 ---  [skin] A3 

Methyl 
bromide 

72 74-83-9 Sk [skin] ---  [skin] 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: I(2); 
carcinogen category: 3B; pregnancy risk 

group: C  

[skin]  [skin] Skin, A4 

n-Butyl alcohol 76 71-36-3 Sk  --- [skin] --- 
MAK: peak limitation category: I(1); 

pregnancy risk group: C  
[skin]  [skin] --- 

Methyl ethyl 
ketone [MEK] 

78 78-93-3 Sk [skin] --- --- 
BEI issued. 

MAK: peak limitation category: I(1); skin 
absorption (H); pregnancy risk group: C. 

 
[skin][BMGV

] 
 --- BEI 

*2- 
Butoxyethanol 

[EGBE] 
80 111-76-2 Sk  --- [skin] [skin] 

A3 (confirmed animal carcinogen with 
unknown relevance to humans); BEI 

issued. 
EU: (skin). 

MAK: peak limitation category: I(2); skin 
absorption (H); carcinogen category: 4; 

pregnancy risk group: C  

 
[skin][BMGV

] 
[skin] A3, BEI 
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Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 

22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

n-Butylamine 86 109-73-9 Sk [06] [skin] [skin] [skin] 
(skin). 

MAK: peak limitation category: I(2); 
pregnancy risk group: C  

 --- [skin] Skin 

2-sec- 
Butylphenol 

91 89-72-5 Sk [skin] [skin] --- (skin)  [skin] [skin] Skin 

Captafol 106 6/1/2425 Sk [skin][carc] Ca [skin] --- 
(skin); (SEN); A3 (confirmed animal 

carcinogen with unknown relevance to 
humans)  

---  
[skin] [sen] 
[carc, 1B] 

(IFV), Skin, 
DSEN, RSEN, 

A3 

*Carbon 
disulphide 

112 75-15-0 Sk [skin] [skin] --- 

(skin); A4 (not classifiable as a human 
carcinogen); BEI issued. 

MAK: peak limitation category: II(2); skin 
absorption (H); pregnancy risk group: B. 

EU: (skin)  

[skin] [skin] Skin, A4, BEI 

Carbon 
tetrachloride 

115 56-23-5 Sk [skin][carc] Ca --- 

(skin); A2 (suspected human 
carcinogen). 

MAK: peak limitation category: II(2); skin 
absorption (H); carcinogen category: 4; 

pregnancy risk group: C. 
EU: (skin) 

[skin] 
[skin] [carc, 

2] 
Skin, A2 

Chlordane 122 57-74-9 Sk [skin][carc] Ca [skin] [skin] --- --- 
[skin] [carc, 

2] 
(IFV), Skin, A3 

Chlorodipheny
l (42% 

chlorine) 
124 53469-21-9 Sk [skin][carc] Ca  [skin] --- --- [skin] Skin 

Chlorodipheny
l (54% 

chlorine) 
125 11097-69-1 Sk [skin][carc] Ca  --- 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans)  

--- [skin] Skin, A3 

beta-
Chloroprene 

133 126-99-8 Sk [skin][carc] Ca  [skin] 

(skin); A2 (suspected human 
carcinogen). 

MAK: skin absorption (H); carcinogen 
category: 2  

--- 
[skin] [carc, 

1B] 
Skin, A2 

*Epichlorohydr
in 

135 106-89-8 Sk [skin][carc]  --- [skin] 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans). 

MAK: skin absorption (H); sensitization 
of skin (SH); carcinogen category: 2; 

germ cell mutagen group: 3B 

[carc] 
[skin] [sen] 
[carc, 1B] 

Skin, A3 

Ethylene 
chlorohydrin 

137 107-07-3 Sk  [skin] [skin] [skin] 

(skin); A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: II(1); skin 
absorption (H); pregnancy risk group: C 

[skin] [skin] Skin, A4 

Chloroform 139 67-66-3 Sk [skin][carc] Ca  --- 
A3 (confirmed animal carcinogen with 

unknown relevance to humans). 
MAK: peak limitation category: II(2); skin 

[skin] 
[skin] [carc, 

2] 
A3 
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Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 

22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

absorption (H); carcinogen category: 4; 
pregnancy risk group: C. 

EU: (skin)  

1-Chloro-4-
nitrobenzene 

141 100-00-5 Sk [06] --- --- --- 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans); BEI 

issued. 
MAK: skin absorption (H); carcinogen 

category: 3B  

[skin] 
[skin] [carc, 

2] 
Skin, A3, BEI 

(M) 

Chlorpyrifos 147 2921-88- 2 Sk [skin] [skin] --- 
(skin); A4 (not classifiable as a human 

carcinogen); BEI issued  
[skin] [skin] 

(IFV), Skin, A4, 
BEI [C] 

Cumene 159 98-82-8 Sk [skin][carc] [skin] --- 

 
MAK: peak limitation category: II(4); skin 
absorption (H); carcinogen category: 3B; 

pregnancy risk group: C. 
EU: ( skin)  

 [skin] [skin]  --- 

Cyclonite 
(RDX] 

168 121-82-4 Sk [skin] [skin]  --- 
(skin); A4 (not classifiable as a human 

carcinogen)  
---  [skin] Skin, A4 

Dichlorvos 172 62-73-7 Sk [skin][dsen][carc] [skin] [skin] 

 (skin); (SEN); A4 (not classifiable as a 
human carcinogen); BEI issued. 

MAK: peak limitation category: II(2); skin 
absorption (H); pregnancy risk group: C  

---  [skin] [sen] 
 (IFV), Skin, 

DSEN, A4, BEI 
[C] 

Diethylene 
triamine 

179 111-40-0 Sk [skin] [skin] --- 
(skin). 

MAK sensitization of skin (SH)  
 [skin] [skin] [sen]  

Diazinon 184 333-41-5 Sk [skin][carc] [skin] --- 

(skin); A4 (not classifiable as a human 
carcinogen); BEI issued. 

MAK: (inhalable fraction): peak limitation 
category: II(2); skin absorption (H); 

pregnancy risk group: C  

---  [skin] 
(IFV), Skin, A4, 

BEI [C] 

*Ethylene 
dibromide 

189 106-93-4 Sk [skin][carc] Ca --- 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans). 
MAK: skin absorption (H); carcinogen 

category: 2  

 [skin][carc] --- Skin, A3 

*Ethylene 
dichloride 

198 107-06-2 Sk [skin][carc] Ca  --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: skin absorption (H); carcinogen 
category: 2  

 [skin][carc] [carc, 1B]  A4 

*4,4’- 
Methylenebis(

2- 
chloroaniline) 

[MBOCA] 

203 101-14-4 Sk [skin][carc] Ca [skin] --- 

(skin); A2 (suspected human 
carcinogen); BEI issued. 

MAK: skin absorption (H); carcinogen 
category: 2  

[skin][carc][B
MGV] 

[skin] [carc, 
1B]  

(IFV), Skin, A2, 
BEI 

1,3- 
Dichloroprope

204 542-75-6 Sk [skin][carc] Ca [skin]  --- 
(skin); A3 (confirmed animal carcinogen 

with unknown relevance to humans). 
 --- [skin] [sen] Skin, A3 



CoE 180607: Milestone 5 Report (Version 3) 15/06/2021 

715 

 

Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 

22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

ne cis & trans 
isomers 

MAK: skin absorption (H); sensitization 
of skin (SH); carcinogen category: 2  

Dieldrin 209 60-57-1 Sk [skin] Ca [skin] [skin] 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans). 

MAK: (inhalable fraction): peak limitation 
category: II(8); skin absorption (H)  

--- 
[skin] [carc, 

2]  
(IFV), Skin, A3 

2-
Diethylaminoe

thanol 
212 100-37-8 Sk [skin] [skin] [skin] 

(skin). 
MAK: peak limitation category: I(1); skin 
absorption (H); pregnancy risk group: C  

--- [skin]  Skin 

N,N- 
Dimethylaceta

mide 
229 127-19-5 Sk [skin] [skin] [skin] 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans); BEI 

issued. 
MAK: peak limitation category: II(2); skin 
absorption (H); pregnancy risk group: C. 

EU: (skin)  

[skin][BMGV
] 

[skin]  Skin, A3, BEI 

N,N- 
Dimethylanilin

e 
231 121-69-7 Sk [skin] [skin] [skin] 

(skin); A4 (not classifiable as a human 
carcinogen); BEI issued. 

MAK: peak limitation category: II(2); skin 
absorption (H); carcinogen category: 3B; 

pregnancy risk group: D  

 [skin] 
[skin] [carc, 

2]  
Skin, A4, BEI 

(M) 

Dimethylforma
mide 

235 68-12-2 Sk [skin][carc] [skin] [skin] 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans); BEI 

issued. 
MAK: peak limitation category: II(2); skin 
absorption (H); carcinogen category: 4; 

pregnancy risk group: B. 
EU: (skin)  

 [skin] [skin]  Skin, A3, BEI 

Dimethyl 
sulphate 

237 77-78-1 Sk [skin][carc] Ca [skin] [skin] 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans). 
MAK: skin absorption (H); carcinogen 

category: 2  

[skin][carc] 
[skin] [sen] 
[carc, 1B] 

Skin, A3 

Dinitrobenzen
e, all isomers 

238 
25154-54-5 

# 
Sk [skin] --- --- --- [skin] [skin] 

(IFV), Skin, BEI 
(M) 

Dinitro-o-
cresol 

239 534-52-1 Sk [skin] [skin]  [skin] 
(skin). 

MAK: skin absorption (H)  
--- [skin] [sen]  (IFV), Skin 

Dinitrotoluene 240 25321-14-6 Sk [06] [skin][carc] Ca [skin]  [skin] 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans); BEI 

issued. 
MAK: skin absorption (H); carcinogen 

category: 2  

--- 
[skin]  [carc, 

1B] 
Skin, A3, BEI 

(M) 

1,4-Dioxane, 
tech grade 

242 123-91-1 Sk [06] [skin][carc] Ca [skin] 
(skin); A3 (confirmed animal carcinogen 

with unknown relevance to humans). 
MAK: peak limitation category: I(2); skin 

[skin] 
[skin]  [carc, 

2] 
Skin, A3 
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Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 

22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

absorption (H); carcinogen category: 4; 
pregnancy risk group: C. 

Dioxathion 243 78-34-2 Sk [skin] [skin] --- 
(skin); A4 (not classifiable as a human 

carcinogen); BEI issued  
 --- [skin]   

(IFV), Skin, A4, 
BEI [C] 

Endosulfan 261 115-29-7 Sk [skin] [skin] --- 
(skin); A4 (not classifiable as a human 

carcinogen)  
[skin] [skin]   (IFV), Skin, A4 

Endrin 262 72-20-8 Sk [skin] [skin] [skin] 

(skin); A4 (not classifiable as a human 
carcinogen). 

MAK: (inhalable fraction): peak limitation 
category: II(8); skin absorption (H); 

pregnancy risk group: C  

 --- [skin]   Skin, A4 

*2- 
Ethoxyethanol 

[EGEE] 
270 110-80-5 Sk [06] [skin] [skin] [skin] 

(skin); BEI issued. 
MAK: peak limitation category: II(8); skin 
absorption (H); pregnancy risk group: B. 

EU: (skin)  

[skin] [skin]  Skin, BEI 

*2-Ethoxyethyl 
acetate 

[EGEEA] 
271 111-15-9 Sk [06] [skin] [skin] [skin] 

(skin); BEI issued. 
MAK: peak limitation category: II(8); skin 
absorption (H); pregnancy risk group: B. 

EU: (skin)  

[skin] [skin]  Skin, BEI 

Ethylene 
glycol dinitrate 

[EGDN] 
282 628-96-6 Sk [06] [skin] [skin] [skin] 

(skin). 
MAK: peak limitation category: II(1); skin 
absorption (H); pregnancy risk group: C  

 --- [skin]  Skin 

*2- 
Methoxyethan

ol [EGME] 
285 109-86-4 Sk  --- [skin] [skin] 

(skin); BEI issued. 
MAK: peak limitation category: II(8); skin 
absorption (H); pregnancy risk group: B. 

EU: (skin)  

[skin] [skin]  Skin, BEI 

*2- 
Methoxyethyl 

acetate 
[EGMEA] 

286 110-49-6 Sk [skin] [skin] [skin] 

(skin); BEI issued. 
MAK: peak limitation category: II(8); skin 
absorption (H); pregnancy risk group: B. 

EU: (skin)  

 [skin] [skin]  Skin, BEI 

4- 
Ethylmorpholi

ne 
291 100-74-3 Sk [skin] [skin] [skin] (skin)   [skin] [skin]  Skin 

Furfural 303 98-01-1 Sk [skin]  --- [skin] 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans); BEI 

issued. 
MAK: skin absorption (H); carcinogen 

category: 3B  

 [skin] [skin]  Skin, A3, BEI 

Furfuryl 
alcohol 

304 98-00-0 Sk [skin] [skin] --- 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans). 
MAK: skin absorption (H); carcinogen 

category: 3B  

 --- 
[skin] [carc, 

2] 
Skin, A3 
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Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 

22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

Nitroglycerine 
[NG] 

309 55-63-0 Sk [06] [skin] [skin] [skin] 

(skin). 
MAK: peak limitation category: II(1); skin 
absorption (H); carcinogen category: 3B; 

pregnancy risk group: C. 
EU: (skin)  

 [skin] [skin]  Skin 

*Grain dust 
(oat, wheat, 

barley) 
312 — Sen [06] [rsen] --- ---  --- [sen] ------   

Heptachlor 318 76-44-8 Sk  [skin][carc] Ca [skin]  [skin] 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans). 

MAK: (inhalable fraction): peak limitation 
category: II(8); carcinogen category: 4; 

pregnancy risk group: D  

 --- 
[skin] [carc, 

2] 
Skin, A3 

Methyl n-amyl 
ketone 

320 110-43-0 Sk --- --- --- 
 

EU: (skin)  
[skin] --- --- 

Methyl-n-butyl 
ketone 

326 591-78-6 Sk  [skin] --- --- 
(skin); BEI issued. 

MAK: peak limitation category: II(8); skin 
absorption (H)  

[skin] [skin]  Skin, BEI 

Methyl 
isobutyl 

ketone [MIBK] 
327 108-10-1 Sk [06] [skin][carc] --- --- 

A3 (confirmed animal carcinogen with 
unknown relevance to humans); BEI 

issued. 
MAK: peak limitation category: I(2); skin 
absorption (H); pregnancy risk group: C. 

[skin][BMGV
] 

---  A3, BEI 

Hydrazine 329 302-01-2 Sk [06] [skin][carc] Ca [skin] 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans). 

EU: (skin). 
MAK: skin absorption (H); sensitization 

of skin (SH); carcinogen category: 2  

 [skin][carc] [skin] [sen] Skin, A3 

Hydrogen—
cyanide and 
cyanide salts 

[as CN] 
*Hydrogen 

cyanide 

334 74-90-8 Sk [skin] [skin] [skin] 
(skin). 

EU: (skin)  
[skin] [skin] Skin  

Hydrogen—
cyanide and 
cyanide salts 

[as CN] 
Calcium 
cyanide  

335 
592-01-8 

(156-62-7) 
Sk [skin] --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: (inhalable fraction): peak limitation 
category: II(2); skin absorption (H); 

pregnancy risk group: C  

--- --- Skin 

Hydrogen—
cyanide and 
cyanide salts 

336 151-50-8 Sk [skin] 
 [*Note: The 

REL also 
applies to 

[*Note: 
The PEL 

also 

(skin). 
EU: (skin)  

[skin] [skin] Skin 
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Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 

22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

[as CN] 
Potassium 

cyanide 

other 
cyanides (as 
CN) except 
Hydrogen 
cyanide.] 

applies to 
other 

cyanides 
(as CN) 
except 

Hydrogen 
cyanide.] 

Hydrogen—
cyanide and 
cyanide salts 

[as CN] 
Sodium 
cyanide 

337 143-33-9 Sk [skin] 

[*Note: The 
REL also 
applies to 

other 
cyanides (as 
CN) except 
Hydrogen 
cyanide.] 

 [*Note: 
The PEL 

also 
applies to 

other 
cyanides 
(as CN) 
except 

Hydrogen 
cyanide.] 

(skin). 
EU: (skin)  

[skin] [skin] Skin 

2- 
Hydroxypropyl 

acrylate 
342 999-61-1 Sk [skin][dsen] [skin] ---  (skin); (SEN)  [skin] [skin] [sen] Skin, DSEN 

Methyl iodide 347 74-88-4 Sk [06] [skin] Ca [skin] [skin] 
(skin). 

MAK: skin absorption (H); carcinogen 
category: 2  

[skin] 
[skin] [carc, 

2] 
Skin 

Methyl 
isoamyl 
ketone 

353 110-12-3 Sk  [skin] --- --- 
MAK: peak limitation category: I(2); 

pregnancy risk group: D. 
[skin] --- --- 

*Isocyanates, 
all [as—NCO] 

356 # Sen [06]  --- --- --- ---  [sen] [sen] --- 

*Lead tetra- 
ethyl [as Pb] 

367 78-00-2 Sk [skin] [skin] [skin] 

(skin); A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: II(2); skin 
absorption (H); pregnancy risk group: B  

--- [skin] Skin, A4 

Lead tetra- 
methyl [as Pb] 

368 75-74-1 Sk [06] [skin] [skin] [skin] 

(skin). 
MAK: (as Pb): peak limitation category: 
II(2); skin absorption (H); pregnancy risk 

group: B  

--- [skin] Skin 

Malathion 376 121-75-5 Sk [skin][carc] [skin]  [skin] 

(skin); A4 (not classifiable as a human 
carcinogen); BEI issued. 

MAK: (inhalable fraction): peak limitation 
category: II(4); pregnancy risk group: D  

[skin] [skin] [sen] 
(IFV), Skin, A4, 

BEI [C] 

Mercury alkyls 
[as Hg] 

385 — Sk ---  [skin] --- 
(skin). 

MAK: skin absorption (H); sensitization 
of skin (SH); carcinogen category: 3B  

---  [skin] Skin 
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Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 

22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

Methacrylonitri
le 

389 126-98-7 Sk [skin] [skin] --- 
(skin); A4 (not classifiable as a human 

carcinogen)  
[skin]  --- Skin, A4 

Methanol 392 67-56-1 Sk [skin] [skin] --- 

(skin); BEI issued. 
EU: (skin). 

MAK: peak limitation category: II(2); skin 
absorption (H); pregnancy risk group: C  

[skin] [skin] Skin, BEI 

Propylene 
glycol 

monomethyl 
ether 

394 107-98-2 Sk [06] [skin] --- --- 

A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: I(2); 
pregnancy risk group: C. 

EU: (skin)  

[skin]  --- A4 

N-
Methylaniline 

398 100-61-8 Sk [skin] [skin] [skin] 

(skin); BEI issued. 
MAK: peak limitation category: II(2); skin 
absorption (H); carcinogen category: 3B; 

pregnancy risk group: D  

[skin] [skin] Skin, BEI (M) 

2- 
Methylcyclohe

xanone 
405 583-60-8 Sk [skin] [skin] [skin] --- --- [skin] Skin 

Methylcyclope
ntadienyl 

manga- nese 
tricarbonyl [as 

Mn] 

406 12108-13-3 Sk  [skin] [skin] --- (skin)   --- [skin] Skin 

Methyl 
isobutyl 
carbinol 

410 108-11-2 Sk [skin] [skin] [skin] 
(skin). 

MAK: peak limitation category: I(1); 
pregnancy risk group: D  

 [skin] [skin] Skin 

Methyl 
parathion 

412 298-00-0 Sk [skin] [skin]  --- 
(skin); A4 (not classifiable as a human 

carcinogen); BEI issued  
--- [skin] 

(IFV), Skin, A4, 
BEI [C] 

Mevinphos 419 7786-34-7 Sk [skin] [skin] [skin] 

(skin); A4 (not classifiable as a human 
carcinogen); BEI issued. 

MAK: peak limitation category: II(2); skin 
absorption (H)  

--- [skin] 
(IFV), Skin, A4, 

BEI [C] 

Monochloroac
etic acid 

425 79-11-8 # Sk [skin] --- --- --- [skin] [skin] (IFV), Skin, A4 

Morpholine 426 110-91-8 Sk [skin] [skin] [skin] 

(skin); A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: I(2); 
pregnancy risk group: D. 

[skin] [skin] Skin, A4 

Nicotine 434 54-11-5 Sk [skin] [skin] [skin] 
 (skin). 

MAK: skin absorption (H). 
EU: (skin)  

[skin] [skin] Skin 

4-Nitroaniline 438 100-01-6 Sk [skin] [skin] [skin] 
(skin); A4 (not classifiable as a human 

carcinogen); BEI issued. 
---  [skin] 

Skin, A4, BEI 
[M] 
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Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 

22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

MAK: skin absorption (H); carcinogen 
category: 3A  

Nitrobenzene 439 98-95-3 Sk [skin][carc] [skin] [skin] 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans). 

MAK: peak limitation category: II(4); skin 
absorption (H); carcinogen category: 4; 

pregnancy risk group: C. 
EU: (skin)  

[skin] 
[skin] [carc, 

2] 
Skin, A3, BEI 

(M) 

Nitrotoluene, 
all isomers 

446 88-72-2 Sk [06] [skin] [skin] [skin] 

 (skin); BEI issued. 
MAK: skin absorption (H); carcinogen 
category: 2; germ cell mutagen group: 

3B  

--- 
[skin] [carc, 

1B] 
Skin, BEI (M) 

Octachloronap
htalene 

448 2234-13-1 Sk [skin] [skin]  [skin] (skin)  --- [skin] Skin 

Parathion 457 56-38-2 Sk [skin][carc] [skin] [skin] 

(skin); A4 (not classifiable as a human 
carcinogen); BEI issued. 

MAK: (inhalable fraction): peak limitation 
category: II(8); skin absorption (H); 

pregnancy risk group: D  

--- [skin] 
(IFV), Skin, A4, 

BEI 

Pentachloroph
enol 

460 87-86-5 Sk [skin][carc] [skin] [skin] 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans); BEI 

issued. 
MAK: skin absorption (H); carcinogen 

category: 2  

 --- 
[skin] [carc, 

2] 
(IFV), Skin, A3, 

BEI 

Phenol 466 108-95-2 Sk [skin]  [skin] [skin] 

(skin); A4 (not classifiable as a human 
carcinogen); BEI issued. 

MAK: skin absorption (H); carcinogen 
category: 3B; germ cell mutagen group: 

3B. 
EU: (skin)  

 [skin] [skin] Skin, A4, BEI 

Phenylhydrazi
ne 

470 100-63-0 Sk [06] [skin] Ca [skin]  [skin] 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans). 

MAK: skin absorption (H); sensitization 
of skin (SH); carcinogen category: 3B  

 --- 
[skin] [sen] 
[carc, 1B] 

Skin, A3 

Phorate 471 298-02-2 Sk [skin] [skin] --- 
(skin); A4 (not classifiable as a human 

carcinogen); BEI issued 
[skin] [skin] 

(IFV), Skin, A4, 
Bel [C] 

Phthalic 
anhydride 

479 85-44-9 Sen  [dsen][rsen] --- --- 

(skin); (SEN); A4 (not classifiable as a 
human carcinogen). 

MAK: sensitization of respiratory tract 
(SA)  

[sen] [sen] 
(IFV), Skin, 

DSEN, RSEN, 
A4 

Piperidine 483 110-89-4 # Sk   --- --- --- [skin] [skin] --- 

Platinum salts, 
soluble [as Pt] 

488 — Sen   --- --- ---  --- [sen] --- 
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Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 

22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

n-Propanol 494 71-23-8 Sk [skin] [skin] --- 
A4 (not classifiable as a human 

carcinogen)  
[skin] [skin] 

 
A4 

Propargyl 
alcohol 

496 107-19-7 Sk [skin] [skin] --- 
(skin). 

MAK: peak limitation category: I(2); skin 
absorption (H); pregnancy risk group: D  

[skin] [skin] Skin 

Propylene 
glycol dinitrate 

[PGDN] 
501 6423-43-4 Sk [skin] [skin] --- 

(skin); BEI issued. 
MAK: peak limitation category: II(1); skin 
absorption (H); pregnancy risk group: C  

 --- [skin] ---  

Rosin core 
solder 

pyrolysis 
products [as 

formaldehyde) 

512 — Sen 

Exposure by all 
routes should be 

carefully controlled 
to ALARP 

[*Note: "Ca" 
in the 

presence of 
formaldehyd

e, 
acetaldehyd

e, or 
malonaldehy

de. See 
Appendices 

A & C 
(Aldehydes).

] 

--- --- --- --- DSEN, RSEN 

Sodium 
fluoroacetate 

533 62-74-8 Sk [skin] [skin] [skin] 

(skin). 
MAK: (inhalable fraction): peak limitation 

category: II(4); skin absorption (H); 
pregnancy risk group: B  

  [skin] Skin 

Sulfotep 542 3689-24-5 Sk [skin] [skin] [skin] 

(skin); A4 (not classifiable as a human 
carcinogen); BEI issued. 

MAK: peak limitation category: II(2); skin 
absorption (H); pregnancy risk group: C. 

EU: (skin)  

[skin] [skin] 
(IFV), Skin, A4, 

BEI [C] 

TEPP 549 107-49-3 Sk [skin] [skin] [skin] 
(skin); BEI issued. 

MAK: peak limitation category: II(2); skin 
absorption (H)  

---  [skin] 
 (IFV), Skin, BEI 

[C] 

2,4,6-
Trinitrotoluene 

550 118-96-7 Sk [skin] [skin]  [skin] 

(skin); BEI issued. 
MAK: skin absorption (H); sensitization 
of skin (SH); carcinogen category: 2; 

germ cell mutagen group: 3B  

 [skin] [skin] 
(IFV), Skin, BEI 

(M) 

1,1,2,2-
Tetrabromoeth

ane 
556 79-27-6 Sk [skin] --- --- ---  [skin] --- --- 

Tetrahydrofura
n 

561 109-99-9 Sk [06] [skin] --- --- 
(skin); A3 (confirmed animal carcinogen 

with unknown relevance to humans). 
MAK: peak limitation category: I(2); skin 

 [skin] [skin] Skin, A3 
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Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 

22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

absorption (H); carcinogen category: 4; 
pregnancy risk group: C. 

EU: (skin)  

Tetramethyl 
succinonitrile 

562 3333-52-6 Sk [skin] [skin] [skin] 
(skin). 

MAK skin absorption (H)  
 --- [skin] (IFV), Skin 

Thallium, 
soluble 

compounds 
[as TI] 

564 — Sk [skin] [skin] [skin] ---  [skin] [skin] 
0,02mg/m 3 (I), 

Skin 

Tin 
compounds, 

organic except 
cyhexatin [as 

Sn] 

568 — Sk [skin] 

[skin] [*Note: 
The REL 

applies to all 
organic tin 
compounds 

except 
Cyhexatin.] 

[*Note: 
The PEL 
applies to 
all organic 

tin 
compound

s.] 

---  [skin] 

[skin] 
Check 

individual 
classification 

details on 
the safety 
data sheet 

for 
information 

on 
classification

. 

Skin, A4 

Toluene 571 108-88-3 Sk [skin] --- --- 

A4 (not classifiable as a human 
carcinogen); BEI issued. 

MAK: peak limitation category: II(4); skin 
absorption (H); pregnancy risk group: C. 

EU: (skin)  

 [skin] [skin] A4, BEI 

1,1,2-
Trichloroethan

e 
576 79-00-5 Sk [skin] Ca [skin] [skin] 

(skin); A3 (confirmed animal carcinogen 
with unknown relevance to humans). 

MAK: peak limitation category: II(2); skin 
absorption (H); carcinogen category: 3B  

---  
[skin] [carc, 

2] 
Skin, A3 

*Trichloroethyt
ene 

577 79-01-6 Sk [06] [skin][carc] --- --- 

A2 (suspected human carcinogen); BEI 
issued. 

MAK: skin absorption (H); carcinogen 
category: 1; germ cell mutagen group: 

3B  

[skin][carc] 
[skin] [carc, 

1B] 
A2, BEI 

1,2,3-
Trichloropropa

ne 
578 96-18-4 Sk [06] [carc] Ca [skin] --- 

A2 (suspected human carcinogen). 
MAK: skin absorption (H); carcinogen 

category: 2  
---  

[skin] [carc, 
1B] 

A2 

Wood dust: 
Hard wood 

600 — Sen [06] 
(oak, beech, birch, 

mahogany, teak and 
walnut) [rsen][carc] 

Ca  ---  --- 

[carc][sen] 
 

If hardwood 
dusts are 

mixed with 

[sen] 

(I) 
Oak and beech - 

A1 
Birch, 

mahogany, teak, 
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Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 

22.9(A) 

Department of 
Employment and 

Labour 
(Proposed) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

other wood 
dusts, the 
WEL shall 
apply to all 
the wood 

dusts 
present in 

that mixture. 

walnut - A2 
All other wood 

dusts - A4 

Xylene, o-, m-, 
p- or mixed 
iso- mers 

602 1330-20-7 Sk [06] [skin] --- --- 

A4 (not classifiable as a human 
carcinogen); BEI issued. 

MAK: peak limitation category: II(2); skin 
absorption (H); pregnancy risk group: D. 

EU: (skin)  

[skin][BMGV
] 

 --- A4, BEI 

Cresols, all 
isomers 

151A 1319-77-3 # Sk [skin] --- --- --- --- [skin] (IFV), Skin, A4 
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21 APPENDIX E 

This appendix presents additional information and documentation relating to the Target Group 

Engagement that was held on 23 July 2020. 

21.1 INVITATION TO PARTICIPATE 
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21.2 DETAILS ON THE WORKSHOP 

A letter that was sent to the Expert Target Group participants prior to the workshop to explain 

the process that will be followed during the workshop. 
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21.3 CONTRIBUTIONS RECEIVED BY EACH PARTICIPANT OF THE EXPERT TARGET GROUP 

The responses from the Expert Target Group from the preparatory survey is given in Table 

97. 

Table 97: Airborne pollutants of which the OELs should be reviewed, as identified and 
recommended by industry experts (‘Master List’) 

Airborne 
Pollutant 

Reason or Motivation as submitted by individual experts 

Ammonia 

Ammonia very soluble in water and used underground and metallurgical operations, 
exposures can cause immediate damage to membranes of the respiratory tract. 

Acute toxicity must be taken into consideration 

Arsenic and 
compounds 

(except Arsine) 

A recent in-house study of five gold-mine dust tailing sites identified As-levels to be above 
recommended environmental soil levels 

At least 140 million people in 50 countries have been drinking water containing arsenic at 
levels above the WHO provisional guideline value of 10 μg/L  

Calcium 
Carbonate 

Lime dust respirable OEL 5 mg/m3 compared to silica 0.1 mg/m3 
CaCO3 used in cement manufacturing observed many respirable overexposures done for 
silica 

Carbon 
Monoxide 

Linked to several fatalities within the mining industry not only underground but also linked 
to surface smelters. Morbidity associated with the pollutants over a latent period also under-
evaluated with most exposure only linked to the safety-related evacuation 

International focus 

Continuous carbon monoxide exposures affect underground workers with moderate and 
high levels with limited quantitative evaluation 

There is currently no STEL for this pollutant, only a celling value, this causes unnecessary 
work stoppages and confusion, the ceiling is not health-based and we are the only country 
in the world with this ceiling value not based on a BEI. 

Chromium, 
metal and 
inorganic 

compounds 

A recent in-house study of five gold-mine dust tailing sites identified Cr-levels to be above 
recommended environmental soil levels 

Cr (VI) can easily pass into the cells of an organism, where it exerts toxicity through its 
reduction to Cr (V), (IV) and (III). The main use for chromite ore mined today is the 
production of an iron-chromium alloy called ferrochrome (FeCr), which is used to make 
stainless steel. 

Cr (III) is often under-looked with the focus only on Cr (VI), there might be some toxicity that 
is poorly understood. 

A lot of chrome mines have persons that develop sensitivity towards it, even some level of 
chronic airway obstruction disease. The question is does it have some sort of level of 
toxicity? 

This is a carcinogenic compound. 

Carcinogenic compounds do not have a threshold, therefore keeping the OEL lower will be 
a reasonable practice. 

Coal dust 
(respirable 
particulate) 

CWP prevalence amongst South African underground coal miners is high compared to 
underground coal miners in other countries. 

Outdated OEL and not aligned with other country OELs for respirable coal dust. 

Diesel 
Particulate 

Matter (DPM)** 

It will greatly assist in reduction strategy with less of a burden on ventilation costs and fossil 
fuel dependency. 

DPM pose a significant risk to the South African mining workforce, especially when 
considering mechanization plans. 

South Africa is the only major mining country that does not have such an OEL.  Current 
levels far exceed international associated OELs. 

It is a substance to which an increasing number of miners are exposed daily. 
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Airborne 
Pollutant 

Reason or Motivation as submitted by individual experts 

DPM is classified as being carcinogenic, therefore, these must be assigned OELs for proper 
reporting and to also ensure companies complies accordingly. 

In the mining sector, heavy-duty machinery using diesel are operated which may lead to 
elevated exposures if not well regulated. 

DPM exposure is not adequately controlled in the mining industry as the majority of 
equipment used in the mining operations are diesel operated. 

Our operations are trackless mining and this would be our biggest risk. 

Iron oxide, 
dust and fumes 

Iron oxide OEL 5mg/m3 which is a common component in welding fumes with OEL of 
5mg/m3 

The current OEL in the MHSA is not protective when compared internationally and also to 
the OHS act. 

Lead 
(elemental and 

inorganic 
compounds) 

A recent in-house study of five gold-mine dust tailing sites identified Pb-levels to be above 
recommended environmental soil levels. 

The highest air concentrations of lead are usually found near lead smelters or from 
petrol/gasoline fuel emissions from equipment. 

Metallurgical 
(smelter) dust** 

No current approach and OEL to deal with metal dust mixtures within a smelter environment.  
Considering the number of smelting operations in South Africa, this is a need. 

Underestimation of the risk associated with Smelter operations as PNOC is mostly used as 
a measure of risk which is incorrect. 

Nickel 
inorganic 

compounds 
(soluble and 

insoluble) 

Class 1 carcinogen classification. 

Low to moderate exposures increase the risk of damage to the brain, nervous system and 
vital organs. 

A recent in-house study of five gold-mine dust tailing sites identified Ni-levels to be above 
recommended environmental soil levels. 

The mining of nickel-ores, combined with their crushing and transportation by conveyor belt, 
truck or train, can generate dust in the air mixed with other metals, e.g. copper, cobalt and 
chromium. 

Nitrogen 
Dioxide 

No longer protective in terms of the current value and latest EPI studies. 

Carcinogen classification. 

Silica, 
crystalline 
(respirable 
particulate) 

NIOSH studies indicating for zero harm 0.025mg/m3 

Mine Health and Safety Council milestone and MOSH initiatives. 

Current OEL is outdated, proven to be not protective and not aligned with international 
OELs. 

The pollutant that still results in a significant number of occupational diseases. 

Industry focus - applicable to a wide range of industries. 

Many different theories on silica quartz OEL, with reducing milestone to 0.05mg/m3. 

The OEL is relatively higher compared to internationally what is considered the minimum. 

South Africa is amongst the top countries where a large population of workers are 
concentrated in the mining sector, therefore, reviewing this OEL will be worth to reduce the 
health burden associated. 

Due to its health effect as it is known to cause lung cancer, chronic obstructive pulmonary 
disease (COPD). 

It is the main contributor to the burden of silicosis in the SAMI and the South African OEL is 
less stringent in comparison to other developed countries. 

Soluble 
Platinum 

Severe sensitizer, skin and respiratory link and causes industrial asthma.  

Show potential adverse outcomes with permanent health effects. 

International focus to reduce the OEL.  
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Airborne 
Pollutant 

Reason or Motivation as submitted by individual experts 

Health effect as a sensitiser. 

Several studies have shown that the current OEL is not adequate in reducing the associated 
risks. 

Due to the dermal route of exposure. 

Exposure routes are multiple for this type of chemical. 

Dermal OEL is needed in addition to the airborne based OEL. 

The OEL need to be reviewed to increase worker protection. 

Sulphur 
Dioxide 

There are various sources of exposure to SO2 with acute effects especially for asthmatics, 
the health effects are under-evaluated over a latent and acute effect and OELs are not 
protective and outdated. 

Current OELs are not protective and not risk-adjusted from the latest epi studies and SCOEL 
recommendations. 

Ultrafine or 
Nanoparticles** 

These particles migrate beyond pulmonary organs to the central nervous system and 
cardiovascular system, where insufficient routine monitoring is conducted. 

Insufficient data are available for sources, fate, detection limit or epidemiological studies. 

Welding fumes 

Current OEL is not protective and uncertainty about how to apply OELs for fixed fumes.  

Large working population potentially at risk of exposure to welding fumes. 

No industry consensus on how to apply - reporting on individual welding fume composition 
elements versus total metal fumes versus total dust.  

Limited evaluation of quantitative exposures. 

**Airborne pollutants that are currently not included in Schedule 22.9(A). 

 

Table 98: Raw data/responses as received from the Expert Target Group participants to create 
the prioritised shortlist 

Airborne 
Pollutant 

Reason/Motivation as submitted by individual experts 

Ammonia 

Exposures not that prevalent over a prolonged shift due to its pungent nature employees will 
react out of harm’s way 

What is there to be known about exposure to NH3?  Huge irritation before it becomes lethal. 

This is very important for agriculture and climate change but is not specific to mining activities 

Current OELs deemed adequate 

Current OEL links with effects 

Arsenic and 
compounds 

(except Arsine) 

Is there anything that needs to be changed about exposure limits?  Being above-
recommended levels is a "sin" but it does mean that the OEL is not adequate. 

Internal studies show environmental/ health issues in South Africa 

Calcium 
Carbonate 

Not reported as main like risk within the mining industry, might be isolated to certain activities 

Not seen as one of the highest risks in the current operating environment. 

I do not have experience in this 

Carbon 
Monoxide 

OEL adequate 

I think this is well manged 

Although it is a problem, you can't always specify that it is due to mining activities only 

No STEL only ceiling limit 

It does not have clear OEL short term effects 

Let's get rid of the STEL Issue once and for all - for what it is worth. 

OEL outdated and not informing the employer about health effects acute & latent 
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Airborne 
Pollutant 

Reason/Motivation as submitted by individual experts 

Blasting and TMM emissions for trackless mining 

Underestimate influence in underground mines 

OEL outdated revise in line with international standard 

High linkage to fatalities and underestimation of latent health effect, our OELs are not aligned 
to be health-protective when compared globally 

Need to be clear about STEL and how this lead (justifiably or otherwise) to work interruptions. 

STEL limits used does not clearly define the risk 

Resolve the STEL issue. 

Increased CO fatalities, we need to review STEL for relevance 

This is not a new problem, nor specific to mining, but data should be updated 

OEL alignment with international OELs required 

Chromium, 
metal & 

inorganic 
compounds 

Need to be more granular or component-specific C (VI)+ vs Cr (III)+ 

Analysis indicated low exposures 

due to its sensitizing effects and carcinogenicity 

Chromium IV is a carcinogenic compound and it shall be noted that carcinogenic compounds 
have no threshold. There may be a need to review the OEL 

This is above the set limits in some of the sites we studied 

limits not protective, based on internal studies 

Sensitizer and carcinogenic 

Cr (VI) is carcinogenic and measures to protect workers stricter will go far beyond 

Part of welding fumes 

Miners in chrome underground mines getting obstructive airway diseases no link to Cr (III) 

I bow down to superior knowledge of and need to be expressed by the majority of the experts. 

Internal studies show environmental/ health issues in South Africa 

Majority support 

Carcinogen 

Part of welding 

Most underground miners develop obstruction airway disease but Cr (III) does not seem to 
be linked to the mentioned health effects 

Coal dust 
(respirable 
particulate) 

medical outcomes do not indicate a higher risk? 

Current OEL well understood and have few limitations 

High prevalence of CWP, outdated COP 

High exposure potential - need to understand "new" ramifications 

Current OEL is shown to be not protective.  Current OEL only considers respirable fraction.  
May need OEL of an inhalable fraction. 

Coal pneumoconiosis is among the devastating diseases in the mining sector. This may 
suggest the inadequacy in worker protection using the OEL 

Outdated OEL 

Need to get this right as this is as "burning" an issue as much as the silica 

Industry focus 

Diesel 
Particulate 

Matter 

Although it is a problem, you can’t always specify that it is due to mining activities only 

Carcinogenic, No OEL currently and old fleet with high sulphur diesel content results in high 
exposures 

Need clarity on limits for South Africa underground mines 

No current OEL and large population potentially at risk 

No OEL currently 

Due to its carcinogenic effect 
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Airborne 
Pollutant 

Reason/Motivation as submitted by individual experts 

It is a carcinogenic compound and currently not regulated in South Africa 

No current OEL 

No OEL available 

No OEL difficult to measure 

High concentrations currently due to old fleet and Sulphur diesel content, no OEL, no 
benchmark, no priority means no problem 

No OEL.  Considerable potential to affect workers 

No current OEL 

No OEL 

Several mining companies still using an old fleet. Moreover, this is a carcinogenic compound. 
We need an OEL for this chemical 

No OEL and our current limits are still very high compared to, No OEL and current measures 
way higher than international standards 

No Current OEL 

It has always been a problem, but it is not specific to mining activities 

Iron oxide, 
dust and 

fumes 

The respective constituent should be analysed as compared to its OEL which has been 
established 

Can be addressed as part of welding fume OEL clarification 

Not too sure why but I had to select five! 

Number of people exposed in the industry 

A major component in abrasive methods and welding 

Part of welding fumes 

Causes ROS and inflammation in lungs 

Part of welding fumes 

Lead 
(elemental & 

inorganic 
compounds) 

There are lead regulations in place and most sources have been removed 

Overexposure should not be tolerated but is the OEL adequate?  If it is it does not require 
reviewing. 

Well documented with respective OELs from an airborne transmission perspective 

Is currently well regulated 

Some of our studies show that Pb in mine dust has reached levels higher than set limits 

Metallurgical 
(smelter) dust 

No current OEL 

Too general - a type of pollutant will depend on the type of smelter 

The nature of "smelter" dust is as varied as the chemical components used in the 
metallurgical processes upstream.  It is in my humble opinion not sufficient to define a "catch-
all" OEL (e.g. compare Pt smelters to Iron smelters).  Let's rather stick to individual pollutants. 

Try to focus on the underground environment 

Not too sure if this should sit with mining. 

the constituents making up the dust consists of toxic inorganic metal and can’t be evaluated 
against other conventional dust limits like PNOC 

This portion of dust can be uniquely classified with its own OEL based on the higher toxicity, 
best to recognize and apply stricter OEL which would prevent occupational health diseases 
in the long run 

Metallurgical complexes (Smelters) on mining lease areas fall under the MHSA.  Applying 
the PNOC OEL to these operations underestimate the risk as is does not consider the make-
up of the dust. 

No OEL. Risk underestimated. 

Nickel 
inorganic 

Not present in our environment 

Internal studies show that this is a problem in South Africa 
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Airborne 
Pollutant 

Reason/Motivation as submitted by individual experts 

compounds 
(soluble and 

insoluble) 
CNS health effects at low exposure levels 

Nitrogen 
Dioxide 

Although it is a problem, you can't always specify that it is due to mining activities only 

Current OEL deemed adequate 

All operations are blasting and also part of TMM emissions 

As a diesel exhaust and blast fume component, there is a high exposure potential and 
therefore need to clarify any new issues around exposure limits 

Lots of it produced underground and need clarity on new revised OELs - high potential 
exposure 

A potential issue due to its presence underground. 

Blasting and TMM exhaust emission 

Silica, 
crystalline 
(respirable 
particulate) 

History results indicate that OEL not effective 

The current OEL in SA is relatively lower compared to what is internationally considered 
minimum. We are 75% higher than other international standards. 

Outdated, non-protective OEL 

International and industry focus 

High burden of disease in the mines due to exposure to crystalline silica. The latency period 
of developing silicosis gives the impression that it may be adequately controlled. 

The old chestnut that we need to crack being responsible by far for the majority of respiratory-
related issues 

It has been part of the Milestone reporting 

This has always been a problem 

Outdated OEL 

Old OEL 

Silica remains one of the most fatal exposures inducing health outcome. I am not confident 
with the current OEL. We need to review and agree on what will be considered acceptable 

Must be addressed in light of new International OELs and persistent morbidity. 

Disease burden - industry focus 

South Africa OEL less stringent compared to other countries. The burden of silicosis and 
confounding effect for TB in the mining industry 

Soluble 
Platinum 

Current OEL is aligned with international OEL. Small at-risk population. 

Low risk when in an insoluble state 

Outdated OEL, severe respiratory and dermal sensitizer, results in occupational asthma 

international focus on reducing OEL 

Sensitizing effect and dermal exposure which is often overlooked. 

Soluble platinum dust has been proven to have a higher intake route via dermal route. 
Currently, only airborne OEL based is available. There may be a need to check the dermal 
based OEL 

Employees are contracting occupational asthma, current OEL, not health-protective and 
outdated 

Dermal exposure 

Employees are contracting occupational asthma, current OEL, not health-protective and 
outdated 

Dermal exposure 

Sensitizer - international focus to reduce OEL 

Not enough data on health effects insoluble state 

Sulphur 
Dioxide 

Under 

Current OEL aligned with international OELs 
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Airborne 
Pollutant 

Reason/Motivation as submitted by individual experts 

No incidents or medical outcomes recorded on my operations 

Although it is a problem, you can't always specify that it is due to mining activities only 

SO2 exposures are under-reported and not health-based from the latest health studies 

Reviewing the OEL will result in a cleaner environment due to curbing fugitive emissions, 
and will decrease health concerns due to stricter management and better protection 
measures 

Reviewing the OEL will result in a cleaner environment due to curbing fugitive emissions, 
and will decrease health concerns due to stricter management and better protection 
measures 

Current OEL might be non-protective. 

Part of TMM emission 

Ultrafine / 
Nanoparticles 

I do not think this is a chemical but a particle size range 

Mani particles level of toxicity not classified with most pollutants 

Currently, we are still trying to combat the large particles and now we are focusing on 
nanoparticles 

Still need more research as other more prevalent pollutants should take centre stage with 
known cause and effect relationships 

Measurement methodologies absent 

The current data is inconclusive 

Research needed to establish an impact on health 

Not enough data 

This is a newly emerging problem as mining technology improves 

Not enough data 

This is a newly emerging problem as mining technology improves 

Health effects and OEL to be established for proper monitoring and preventative controls 

A new emerging problem with no consensus data currently available 

Welding fumes 

Number of individuals performing the job 

Uncertainty on how to apply the OEL in industry 

Welding fumes are often at sub-micron size/ diameter, while the OEL is based on a respirable 
fraction. That may not be so preventive 

This has always been a problem 

Number of individuals performing the task 

No specific OEL.  OEL don't consider fume content and particulate size distribution 

No consensus on how to apply the OEL 

Exposure to a mixture of chemicals with potentially severe health effects. 

Review of the OEL is needed given the complicity of this chemical 

This has always been a problem 

Number of individuals performing the task 

No specific OEL.  OEL don't consider fume content and particulate size distribution 

No consensus on how to apply the OEL 

Exposure to a mixture of chemicals with potentially severe health effects. 

Review of the OEL is needed given the complicity of this chemical 

No specific OEL than considers the various compounds and particulate fractions. 

Number of people performing the task 

This has always been a problem, especially since it is a mixture of elements 

OEL application not clear - no industry consensus 

OEL and more of exposure not fully understood 

Majority support vote 
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22 APPENDIX F 

This appendix contains additional information and documentation relating to the Industry 

Stakeholder Engagement that was held on 14 August 2020. 

22.1 INVITATION TO PARTICIPATE 

 

22.2 LINK TO SURVEY AND PRESENTATION 

After the workshop, a survey was sent out to all the registered participants that included the 

workshop presentation and the questions as they were asked during the workshop. Survey to 

review the current OELs as listed in Schedule 22.9(A) of the MHSA: 

https://forms.gle/TKKnewGmt9k7sZrU7 

22.3 COMPLETE LIST OF QUESTIONS 

Table 99: List of Questions posed to the Industry Stakeholder Engagement Participants 

No. 
Category (or Airborne 
Pollutant) 

Question 

1a. 

Carbon Monoxide 
(CO) 

Do you agree that the OEL for Carbon Monoxide (CO) in Schedule 22.9(A) of 
the MHSA must be reviewed? 

1b. 
Please provide a reason for your previous answer (agreement or disagreement) 
related to the review of the OEL for Carbon Monoxide (CO). 

2a. Do you agree that the OEL for Chromium metal and inorganic compounds in 
Schedule 22.9(A) of the MHSA must be reviewed?  A review of the Chromium 

https://forms.gle/TKKnewGmt9k7sZrU7
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No. 
Category (or Airborne 
Pollutant) 

Question 

Chromium, metal and 
inorganic 
compounds 

OELs will include Cr (II) compounds, metal and Cr (III) compounds and Cr (VI) 
compounds as listed on Schedule 

2b. 
Please provide a reason for your previous answer (agreement or disagreement) 
related to the review of the OEL for Chromium metal and inorganic compounds. 

3a. 

Coal Dust (respirable 
particulate) 

Do you agree that the OEL for Coal Dust respirable particulate in Schedule 
22.9(A) of the MHSA must be reviewed? 

3b. 
Please provide a reason for your previous answer (agreement or disagreement) 
related to the review of the OEL for Coal Dust respirable particulate. 

4a. 

Diesel Particulate 
Matter (DPM) 

Do you agree with the inclusion of an OEL for Diesel particulate Matter (DPM) 
in Schedule 22.9(A) of the MHSA? 

4b. 
Please provide a reason for your previous answer (agreement or disagreement) 
related to the inclusion of an OEL for Diesel particulate Matter (DPM). 

5a. 

Nitrogen Dioxide 
(NO2) 

Do you agree that the OEL for Nitrogen Dioxide (NO2) in Schedule 22.9(A) of 
the MHSA must be reviewed? 

5b. 
Please provide a reason for your previous answer (agreement or disagreement) 
related to the review of the OEL for Nitrogen Dioxide (NO2). 

6a. 

Silica, crystalline 
(respirable 
particulate) 

Do you agree that the OEL for Silica (i.e. respirable crystalline silica particulate) 
in Schedule 22.9(A) of the MHSA must be reviewed?  A review of the Silica OEL 
will include cristobalite, quartz, tridymite and tripoli as listed in Schedule 22.9(A). 

6b. 
Please provide a reason for your previous answer (agreement or disagreement) 
related to the review of the OEL for Silica (i.e. respirable crystalline silica 
particulate). 

7a. 

Welding Fumes 

Do you agree that the OEL for Welding fumes in Schedule 22.9(A) of the MHSA 
must be reviewed? 

7b. 
Please provide a reason for your previous answer (agreement or disagreement) 
related to the review of the OEL for Welding fumes. 

8a. Additional Airborne 
Pollutants to be 
prioritised 

Name an airborne pollutant not identified by experts as a priority but listed on 
Schedule 22.9(A), that you think must be prioritised for a review of the OEL. 

8b. Please provide a reason for your previous answer. 

9a. Additional Airborne 
Pollutants to be 
included in Schedule 
22.9(A) 

Name any airborne pollutant not currently listed on Schedule 22.9(A) that you 
think must be included in Schedule 22.9(A) of the MHSA and that was not 
identified by experts. 

9b. Please provide a reason for your previous answer 

10a. 

One National 
Airborne Pollutant 
List 

Would you agree with a recommendation that there is one national list of 
airborne pollutant OELs for the mining and non-mining industries? 

10b 
Please provide a reason for your previous answer (agreement or disagreement) 
related to one national list of airborne pollutant OELs for the mining and non-
mining industries. 

11a. Choose an airborne pollutant that was discussed today. 
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No. 
Category (or Airborne 
Pollutant) 

Question 

11b. 

Cost-Benefit 
Framework 

Based on current information and assuming ± 30% accuracy, what do you think 
will be the estimated financial cost to comply with an amended OEL at a typical 
mining operation? 

11c. 
Please elaborate on your answer.  The aim is to obtain a high-level perspective 
from the group on the perceived financial impact when an OEL is revised, 
assuming that an OEL will be reduced. 

11d. 
Continuing with the pollutant that was chosen, what do you think will be the future 
financial benefit to the health system because of the reduced OEL? 

11e. 
Please elaborate on your answer.  The aim is to obtain a high-level perspective 
from the group on the potential financial benefit when an OEL is revised, 
assuming that an OEL will be reduced. 

12a. 

Feedback on 
Workshop Process 

Would you agree with the process that was followed to prioritise pollutants for 
OEL review or inclusion? 

12b. 
Please provide a reason for your previous answer (agreement or disagreement) 
related to the process that was followed to prioritise pollutants for OEL review or 
inclusion? 

13 
What did you find most useful about today's workshop? Do you have any 
suggestions for improvement? 

14 How did you hear about today's workshop? 

 

22.4 CONTRIBUTIONS RECEIVED BY EACH RESPONDENT 

The raw results of participants that provided comments during the Industry Stakeholder Engagement 

are given in the Excel worksheet embedded below. The list of attendees is provided for reference.  

Please note that not all the attendees that were present, participated in the questionnaire and provided 

responses to the questions that were asked during the workshop. 

 

Worksheet in CoE 

180607 MS 3.3_Report.xlsx
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23 APPENDIX G 

Table 100: Comparison of OELs for additional airborne pollutants identified by Industry stakeholders 

Pollutant 

Name 

Pollutant 

Code 
CAS 

MHSA NIOSH OSHA HSE DoEL 2018 Australia ACGIH 

OEL Notes OEL Notes OEL Notes OEL Notes OEL Notes OEL Notes OEL Notes 

Ammonia 24 7664-

41-7 

25 ppm 

/ 17 

mg/m3 

- 25 ppm (18 

mg/m³) 

STEL 35 

ppm (27 

mg/m³) 

- 50 ppm (35 

mg/m³) 

- 25 ppm (18 

mg/m³)     

STEL 35 

ppm (25 

mg/m³) 

- 50 ppm 

 

STEL 70 

ppm 

- 25 ppm 

(17 

mg/m³) 

STEL 35 

ppm (24 

mg/m³) 

- 25 ppm  

STEL 35 

ppm 

- 

*Arsenic 

and 

compounds, 

except 

Arsine (as 

As) 

32 7440-

38-2 

0.01 

mg/m3 

- Ca C 0.002 

mg/m³ [15-

minute] 

 

Ca 0.010 mg/m³ 

 

- 0.1 mg/m³ [carc] 0.02 

mg/m³  

[carc] 0.05 

mg/m³ 

Check 

individual 

classification 

details on the 

safety data 

sheet for 

information 

on 

classification. 

0.01 mg/m³ carc A1 

*Benzene 43 71-43-

2 

1 ppm / 

3 mg/m3 

- 0.1 ppm 

STEL 1 

ppm 

Ca TWA 1 ppm, 

STEL 5 ppm 

 

- 1 ppm 

(3.25 

mg/m³)    

 

[skin] 

[carc] 

 

TWA 1 

ppm 

STEL 5 

ppm  

 

[skin][carc] 

 

1 ppm 

(3.2 

mg/m³) 

[carc, 1A] 

 

0.5 ppm 

STEL 2.5 

ppm 

Skin, 

carc A1 

Iron oxide, 

dust and 

fume [as 

Fe] 

348 1309-

37-1 

 

5 mg/m3 - - - 15 mg/m³ (total) 

5 mg/m³ 

(respiratory) 

- 5 mg/m³ 

 

STEL 10 

mg/m³ 

- 10 mg/m³ - 5 mg/m³ 

  

- Iron oxide 5 

mg/m³ 

(respiratory) 

 

carc A4 

Hydrogen 

sulphide 

341 7783-

06-4 

10 ppm 

/ 14 

mg/m3 

Hydrogen 

sulphide 

341 7783-06-4 10 ppm / 14 

mg/m3 

Hydrogen 

sulphide 

341 7783-06-

4 

10 ppm / 

14 mg/m3 

Hydrogen 

sulphide 

341 7783-06-4 10 ppm / 14 

mg/m3 

Hydrogen 

sulphide 
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Pollutant 

Name 

Pollutant 

Code 
CAS 

MHSA NIOSH OSHA HSE DoEL 2018 Australia ACGIH 

OEL Notes OEL Notes OEL Notes OEL Notes OEL Notes OEL Notes OEL Notes 

*Lead, 

elemental, 

and inorganic 

compounds 

[as Pb] 

366 7439-

92-1 

(metal) 

0.1 

mg/m3 

- 0.05 

mg/m³ 

[*Note: The REL 

also applies to 

other lead 

compounds (as 

Pb) -- see 

Appendix C.] 

0.050 mg/m³  See 

Appendix C 

[*Note: The 

PEL also 

applies to 

other lead 

compounds 

(as Pb). 

Lead other 

than lead 

alkyls, a 

concentration 

of lead in the 

atmosphere to 

which any 

employee is 

exposed of 

0.15 mg/m³; 

and 

(b) lead alkyls, 

a 

concentration 

of lead 

contained in 

lead alkyls in 

the 

atmosphere to 

which any 

employee is 

exposed of 

0.10 mg/m³, 

(listed in 

Control of 

Lead at Work 

Regulation 

(2002) 

- 0.15 mg/m3 [carc]  0.05 

mg/m³ 

 

- 0.05 

mg/m³ 

carc A3 

Particles not 

otherwise 

classified 

[PNOC] 

inhalable 

particulate 

458 - 10 

mg/m3 

- 10 

mg/m3 

 15 mg/m3 total 

particulate 

 10 mg/m3  10 mg/m³ 

(total 

particulate) 

 10 

mg/m3 

 10 

mg/m3 

 

Particles not 

otherwise 

classified 

[PNOC] 

respirable 

particulate 

459 - 3 

mg/m3 

- 5 mg/m3 - 5 mg/m3 - 4 mg/m3 - TWA 5 

mg/m³ 

(respirable 

particulate) 

- - - 3 

mg/m3 

- 
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Pollutant 

Name 

Pollutant 

Code 
CAS 

MHSA NIOSH OSHA HSE DoEL 2018 Australia ACGIH 

OEL Notes OEL Notes OEL Notes OEL Notes OEL Notes OEL Notes OEL Notes 

Titanium 

dioxide 

inhalable 

particulate 

569 13463-

67-7 

10 

mg/m3 

- - Ca 15 mg/m³ 

 

- 10 mg/m³ 

 

- STEL 20 

ppm  

[carc] 10 

mg/m³ 

This value 

is for 

inhalable 

dust 

containing 

no asbestos 

and < 1% 

crystalline 

silica. 

10 

mg/m³ 

 

carc A4 

Titanium 

dioxide 

respirable 

particulate 

570 13463-

67 

5 

mg/m3 

- - - - - 4 mg/m³ 

 

- - - - - - - 

Vanadium 

pentoxide 

inhalable 

particulate 

592 1314-

62-1 

0.5 

mg/m3 

- 

 

 

- - - - 0.05 mg/m³ - 0.1 ppm  [carc]  - 0.05 

mg/m³ 

(I) 

 

carc A3 

Vanadium 

pentoxide 

fume and 

respirable 

paniculate 

593 1314-

62-2 

0.05 

mg/m3 

- C 0.05 

mg/m3 

[15-

minute]  

[*Note: The REL 

applies to all 

vanadium 

compounds except 

Vanadium metal 

and Vanadium 

carbide (see 

Ferrovanadium 

dust).] 

C 0.5 mg 

V2O5/m3 

(respirable) 

- - - - - 0.05 

mg/m³ 

(respira

ble dust 

and 

fume) 

- - - 

*Wood dust 

Hard wood 

600 - 1 

mg/m3 

Sen 1 

mg/m³  

 

Ca 15 mg/m³ (total)  

5 

mg/m³ (respirato

ry) 

 

- 3 mg/m³ [carc] 

[sen] 

 

If 

hardwo

od 

dusts 

are 

mixed 

with 

other 

wood 

dusts, 

2 mg/m³  (oak, beech, 

birch, 

mahogany, 

teak and 

walnut) [rsen] 

[carc] 

1 

mg/m³ 

[sen] Wester

n red 

cedar – 

0.5 

mg/m³ 

(I) 

 

All 

other 

species 

- 1 

mg/m³ 

(I) 

Western red 

cedar -  

DSEN, 

RSEN, carc 

A4 

Oak and 

beech - carc 

A1 

Birch, 

mahogany, 

teak, walnut - 

carc A2 

All other 
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Pollutant 

Name 

Pollutant 

Code 
CAS 

MHSA NIOSH OSHA HSE DoEL 2018 Australia ACGIH 

OEL Notes OEL Notes OEL Notes OEL Notes OEL Notes OEL Notes OEL Notes 

the 

WEL 

shall 

apply to 

all the 

wood 

dusts 

present 

in that 

mixture 

wood dusts - 

carc A4 

Wood dust 

Soft wood 

601 - 5 

mg/m3 

- 1 mg/m³ 

 

Ca 15 mg/m³ (total) 

5 mg/m³ 

(respiratory) 

- 5 mg/m³  [sen] - 

If 

softwoo

d dusts 

are 

mixed 

with 

hardwo

od 

dusts, 

the 

WEL 

for 

hardwo

od 

dusts 

shall 

apply to 

all the 

wood 

dusts 

present 

in that 

mixture 

5 mg/m³ (all 

species, 

excluding 

oak, beech, 

birch, 

mahogany, 

teak and 

walnut)  

[rsen][carc] 5 

mg/m³  

 

STEL 

10 

mg/m³  

[sen] Wester

n red 

cedar – 

0.5 

mg/m³ 

(I) 

 

All 

other 

species 

- 1 

mg/m³ 

(I) 

Western red 

cedar -

DSEN, 

RSEN, carc 

A4 

Oak and 

beech - carc 

A1 

Birch, 

mahogany, 

teak, walnut - 

carc A2 

All other 

wood dusts - 

carc A4 

NIOSH – REL (Recommended Exposure Limit); OSHA – PEL (Permissible Exposure Limit); UK – WEL (Workplace Exposure Limit); Australia – WES (Workplace Exposure Standards); ACGIH – TLV (Threshold Limit Value); 

MHSA – Mine Health and Safety Administration (USA); OEL-CL – OEL Control Limit; OEL-ML – OEL Maximum Limit; I – Inhalable fraction; ppm – Parts Per Million; TWA – Time Weighted Average; STEL – Short Term Exposure 

Limit; C – Ceiling; Ca – Carcinogen; carc A4 – Not classifiable as a human carcinogen; A3 - Confirmed animal carcinogen with unknown relevance to humans; A2 - Probably carcinogenic to humans; A1 – Confirmed human 

carcinogen. SEN – Sensitizer; DSEN – Dermal Sensitizer; RSEN – Respiratory Sensitizer. 
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24 APPENDIX H 

CAS Numbers with an # indicates a Schedule 22.9(A) pollutant that does not have a skin notation when compared to international leading practice. 

Table 101: Comparison of Schedule 22.9(A) airborne pollutants without skin notations 

Substance 
Pollutant 

Code 

CAS 

Numbers 
Schedule 22.9 A 

DoEL (Proposed, 

2018) 
NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

Proposed 

Schedule 22.9 
(A) Notes 

Acetaldehyde 1 75-07-0 [06] [carc] --- --- A3  
MAK: peak limitation category: 
I(1); carcinogen category: 5; 

pregnancy risk group: C; germ 
cell mutagen group: 5 

[carc] [carc, 2] A2 carc A2 

Acetic acid 2 64-19-7 --- --- --- --- MAK: peak limitation category: 
I(2); pregnancy risk group: C. 

--- --- --- --- 

Acetic anhydride 3 108-24-7 --- --- --- --- 

 

--- --- A4 carc A4 

Acetone 4 67-64-1 [06] --- --- --- BEI issued; A4 (not 

classifiable as a human 
carcinogen). 

MAK: peak limitation category: 
I(2); pregnancy risk group: B. 

--- --- A4, BEI carc A4 

Acetonitrile 5 75-05-8 --- [skin] --- --- (skin); A4 (not classifiable as 

a human carcinogen). 
MAK: peak limitation category: 

II(2); skin absorption (H); 
pregnancy risk group: C.  

EU: (skin) 

--- [skin] Skin, A4 Skin, carc A4 

Acetylsalicylic acid 

[Asprin] 

6 50-78-2 --- --- --- --- --- --- --- --- --- 

Acrolein 7 107-02-8 --- [skin] --- ---  (skin); A4 (not classifiable as 

a human carcinogen). 
MAK: carcinogen category: 

3B. 

--- --- Skin, A4 Skin, carc A4 

Acrylaldehyde 7 107-02-8 --- [skin] --- --- (skin); A4 (not classifiable as 
a human carcinogen). 

MAK: carcinogen category: 
3B. 

--- --- Skin, A4 Skin, carc A4 

Acrylic acid 9 79-10-7 # [06] [skin] [skin] --- (skin); A4 (not classifiable as 
a human carcinogen). 

MAK: peak limitation category: 
I(1); pregnancy risk group: C. 

--- [skin] Skin, A4 Skin, carc A4 

3-Chloropropylene 13 107-05-1 --- [skin] --- --- (skin); A3 (confirmed animal 
carcinogen with unknown 

relevance to humans). 
MAK: skin absorption (H); 
carcinogen category: 3B 

--- [carc, 2] Skin, A3 Skin, carc A3 

Allyl chloride 13 107-05-1 --- [skin] --- --- (skin); A3 (confirmed animal 

carcinogen with unknown 
relevance to humans). 

MAK: skin absorption (H); 
carcinogen category: 3B 

--- [carc, 2] Skin, A3 Skin, carc A3 

Allyl glycidyl ether 

(AGE) 

14 106-92-3 # --- --- [skin] --- A4 (not classifiable as a 

human carcinogen). 

--- [skin] [sen] [carc,2] A4 carc A4 
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MAK: carcinogen category: 2; 
skin absorption (H); 

sensitization of skin (SH) 

Allyl-2,3- epoxypropyl 

ether 

14 106-92-3 # --- --- [skin] --- A4 (not classifiable as a 

human carcinogen). 
MAK: carcinogen category: 2; 

skin absorption (H); 
sensitization of skin (SH) 

--- [skin] [sen] [carc,2] A4 carc A4 

Aluminium alkyl 
compounds 

15 — --- --- --- --- A4 (not classifiable as a 
human carcinogen). 

MAK: pregnancy risk group: D 

--- --- — — 

Aluminium metal 
inhalable particulate 

16 7429-90-5 --- --- --- --- A4 (not classifiable as a 
human carcinogen). 

MAK: pregnancy risk group: D 

--- ---  (R), A4  carc A4 

Aluminium metal 

respirable particulate 

17 7429-91 --- --- --- --- A4 (not classifiable as a 

human carcinogen). 
MAK: pregnancy risk group: D 

--- ---  (R), A4  carc A4 

Aluminium oxides 
inhalable particulate 
respirable particulate 

18 1344-28-1 [c] --- --- --- A4 (not classifiable as a 
human carcinogen). 

MAK: carcinogen category: 2 

--- This value is for 
inhalable dust 
containing no 

asbestos and < 1% 
crystalline silica. 

--- --- 

Aluminium oxides 
inhalable particulate 
respirable particulate 

19 1344-28-2 --- --- --- --- A4 (not classifiable as a 
human carcinogen). 

MAK: carcinogen category: 3 

--- --- --- --- 

Aluminium salts, 

soluble 

20 — --- --- --- --- A4 (not classifiable as a 

human carcinogen). 
MAK: pregnancy risk group: D 

--- --- --- --- 

Aminodimethylbenze
ne 

21 1300-73-8 
# 

--- [skin][carc] [skin] [skin] BEI issued; A3 (confirmed 
animal carcinogen with 
unknown relevance to 

humans). 
MAK: skin absorption (H); 
carcinogen category: 3A 

--- [skin] (IFV), Skin, A3, 
BEI(M) 

Skin, carc A3 

2-Aminoethanol 22 141-43-5 --- --- --- --- MAK: peak limitation category: 
I(1); sensitization of skin (SH); 

pregnancy risk group: C. 

EU: (skin) 

[skin] --- --- --- 

Ethanolamine 22 141-43-5 --- --- --- --- MAK: peak limitation category: 

I(1); sensitization of skin (SH); 
pregnancy risk group: C. 

EU: (skin) 

[skin] --- --- --- 

2-Aminopyridine 23 504-29-0 --- --- --- --- --- --- --- --- --- 

Ammonia 24 7664-41-7 --- --- --- --- MAK: peak limitation category: 
I(2); pregnancy risk group: C 

--- --- --- --- 

Ammonium chloride, 

fume 

25 12125-02-9 --- --- --- --- --- --- --- --- --- 

Ammonium 

sulphamate 

26 7773-06-0 --- --- --- --- --- --- --- --- --- 

n-Amyl acetate 27 628-63-7 --- --- --- --- MAK: peak limitation category: 

I(1); pregnancy risk group: C. 

--- --- --- --- 
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Pentyl acetate 27 628-63-7 --- --- --- --- MAK: peak limitation category: 
I(1); pregnancy risk group: C. 

--- --- --- --- 

1-Methylbutyl acetate 28 626-38-0 --- --- --- --- MAK: peak limitation category: 
I(1); pregnancy risk group: D. 

--- --- --- --- 

sec-Amyl acetate 28 626-38-0 [06*] --- --- ---  
MAK: peak limitation category: 
I(1); pregnancy risk group: D. 

--- --- --- --- 

Antimony and 
compounds [as Sb] 

except antimony 
trisulphide and 

antimony trioxide 

31 7440-36-0 --- [carc] [*Note: The REL also 
applies to other 

antimony compounds 
(as Sb).] 

[*Note: The PEL also 
applies to other antimony 

compounds (as Sb).] 

MAK: (including its inorganic 
compounds, except stibine): 
carcinogen category: 2; germ 

cell mutagen group: 3B 

--- --- --- --- 

*Arsenic and 

compounds, except 
arsine [as As] 

32 7440-38-2 [06] [carc] Ca   [1910.1018] MAK: skin absorption (H); 

carcinogen category: 1; germ 
cell mutagen group: 3A 

[carc] Check individual 

classification details 
on the safety data 

sheet for information 
on classification. 

A1, BEI carc A1 

Arsine 33 7784-42-1 --- --- Ca  --- --- --- --- --- --- 

*Asbestos, all forms 34 1332-21-4 [06] [carc] --- --- A1 (confirmed human 
carcinogen). 

MAK: carcinogen category: 1 

--- Fibres longer than 5 
μm, width less than 3 

μm and with an 
aspect ratio of not less 
than 3:1, as measured 
by the membrane filter 
method, at 400-650X 
magnification phase 
contrast illumination. 

(F), A1 carc A1 

Asphalt, petroleum 

fumes 

35 8052-42-4 --- [carc] Ca   --- A4 (not classifiable as a 

human carcinogen); BEI 
issued. 

MAK: peak limitation category: 
II(2); skin absorption (H); 
carcinogen category: 3B; 
pregnancy risk group: D 

--- --- (I), A4, BEIp carc A4 

Atrazine 36 1912-24-9 [06] --- --- --- A3 (confirmed animal 
carcinogen with unknown 

relevance to humans). 
MAK: peak limitation category: 
II(2); pregnancy risk group: C 

--- [sen] (I), A3 carc A3 

Guthion 37 86-50-0 # --- [skin][dsen] [skin] [skin] (skin); (SEN); BEI issued. 

MAK: peak limitation category: 
II(8); skin absorption (H); 
sensitization of skin (SH); 
pregnancy risk group: B 

--- [skin][sen] (IFV), Skin, 

DSEN, A4, BElc 

Skin, DSEN, 

carc A4 

Aziridine 38 151-56-4 # --- [skin][carc] --- --- (skin); A3 (confirmed animal 

carcinogen with unknown 
relevance to humans). 

MAK: skin absorption (H); 
carcinogen category: 2; germ 

cell mutagen group: 2 

--- [skin][carc, 1B] Skin, A3 Skin, carc A3 

gamma- 

Hexachlorocyclohexa
ne 

39 58-89-9 # --- --- [skin] [skin] (skin); A3 (confirmed animal 

carcinogen with unknown 
relevance to humans). 

MAK: peak limitation category: 
II(8); skin absorption (H); 

--- [skin] Skin, A3 Skin, carc A3 
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carcinogen category: 4; 
pregnancy risk group: C 

gamma-BHC 39 58-89-9 # --- --- [skin] [skin] (skin); A3 (confirmed animal 
carcinogen with unknown 

relevance to humans). 
MAK: peak limitation category: 

II(8); skin absorption (H); 
carcinogen category: 4; 
pregnancy risk group: C 

--- [skin] Skin, A3 Skin, carc A3 

gamma-HCH 39 58-89-9 # --- --- [skin] [skin] (skin); A3 (confirmed animal 

carcinogen with unknown 
relevance to humans). 

MAK: peak limitation category: 
II(8); skin absorption (H); 
carcinogen category: 4; 
pregnancy risk group: C 

--- [skin] Skin, A3 Skin, carc A3 

Barium compounds, 

soluble [as Ba] 

40 7440-39-3 --- --- --- --- A4 (not classifiable as a 

human carcinogen). 
MAK: (as Ba, inhalable 

fraction):  

peak limitation category: II(8); 

pregnancy risk group: D. 

--- --- A4 carc A4 

Benzyl butyl 

phthalate 

40 85-68-7 --- --- --- --- MAK: peak limitation category: 

II(2); pregnancy risk group: C 

--- --- --- --- 

Barium sulphate, 

respirable particulate 

41 7727-43-7 --- --- --- --- MAK: (as Ba, respirable 

fraction):  

peak limitation category: II(8); 

pregnancy risk group: C 

--- This value is for 

inhalable dust 
containing no 

asbestos and < 1% 
crystalline silica. 

(I,E) --- 

Benomyl 42 17804-35-2 --- [dsen] --- --- (SEN). 

MAK: sensitization of skin 
(SH); germ cell mutagen 

group: 3A 

--- [sen] 

 
The exposure 
standards are 
established as 

gravimetric (mg/m³) 
values and converted 
into volumetric values. 

(I), DSEN, A3 DSEN, carc A3 

*Benzene 43 71-43-2 [06] [skin][carc] Ca --- (skin); A1 (confirmed human 

carcinogen); BEI issued. 
EU-OEL: (skin). 

MAK: carcinogen category: 1; 
germ cell mutagen group: 3A; 

skin absorption (H) 

[skin] [carc] [carc, 1A] Skin, A1, BEI Skin, carc A1 

Benzenethiol0,1 p 44 108-98-5 --- [skin] --- --- (skin) 

  
Skin Skin 

Benzene-1,2,4,- 
tricarboxylic acid 1,2 

anhydride 

45 552-30-7 --- [skin] [dsen] [rsen] Should be handled in 
the workplace as an 

extremely toxic 
substance. 

--- (skin); (SEN). 
MAK: peak limitation category: 

I(1); sensitization of 
respiratory tract (SA) 

[sen] [sen] (IFV), Skin, SEN, 
RSEN 

Skin, SEN, 
RSEN 

p-Benzoquinone 46 106-51-4 --- --- --- --- MAK: sensitization of skin 

(SH); carcinogen category: 
3B; germ cell mutagen group: 

3B 

--- --- --- --- 

Quinone 46 106-51-4 --- --- --- --- MAK: sensitization of skin 

(SH); carcinogen category: 

--- --- --- --- 
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3B; germ cell mutagen group: 
3B 

Benzoyl peroxide 47 94-36-0 --- --- --- --- A4 (not classifiable as a 
human carcinogen). 

MAK: peak limitation category: 
I(1) 

--- [sen] A4 carc A4 

Dibenzoyl peroxide 47 94-36-0 --- --- --- --- A4 (not classifiable as a 
human carcinogen). 

MAK: peak limitation category: 
I(1) 

--- [sen] A4 carc A4 

Butyl benzyl 

phthalate 

48 85-68-7 # --- --- --- --- 

 

--- --- — — 

alpha-Chlorololuene 49 100-44-7 

(95-49-8 
ACGIH) 

--- [carc] --- --- MAK: skin absorption (H); 

carcinogen category: 2 

[carc] --- — — 

Benzyl chloride 49 100-44-7 --- [carc] --- --- MAK: skin absorption (H); 
carcinogen category: 2 

[carc] --- A3 carc A3 

*Beryllium and 

beryllium com- 
pounds [as Be] 

50 7440-41-7 

(metal) 

--- [skin] [dsen] [rsen] Ca --- (as Be): A1 (confirmed human 

carcinogen); (skin); (SEN). 
MAK: sensitization of 

respiratory tract and skin 
(SAH); carcinogen category: 1 

[carc] Check individual 

classification details 
on the safety data 

sheet for information 
on classification. 

(I), A1, Skin, 

DSEN, RSEN 

carc A1, Skin, 

DSEN, RSEN 

Biphenyl 51 92-52-4 --- --- --- --- MAK: skin absorption (H); 
carcinogen category: 3B 

--- --- --- --- 

Diphenyl 51 92-52-4 --- --- --- --- MAK: skin absorption (H); 
carcinogen category: 3B 

--- --- --- --- 

*Bis(chioromethyl) 

ether [BCME] 

52 542-88-1 --- [carc] Ca --- A1 (confirmed human 

carcinogen). 
MAK: carcinogen category: 1 

[carc] [carc, 1A] A1 carc A1 

Bis(2,3- epoxypropyl) 
ether 

53 2238-07-5 --- --- Ca --- A4 (not classifiable as a 
human carcinogen). 

MAK: skin absorption (H); 
carcinogen category: 3B 

--- --- A4 carc A4 

Diglycidyl ether 
[DGE] 

53 2238-07-5 --- --- Ca --- A4 (not classifiable as a 
human carcinogen). 

MAK: skin absorption (H); 
carcinogen category: 3B 

--- --- A4 carc A4 

Bis(2- ethythexyl) 
phthalate 

54 117-81-7 --- [carc] Ca --- A3 (confirmed animal 
carcinogen with unknown 

relevance to humans). 
MAK: peak limitation category: 

II(2); skin absorption (H); 
carcinogen category: 4; 
pregnancy risk group: C 

--- --- A3 carc A3 

Di-(2- ethythexyl) 
phthalate [DEHP] 

54 117-81-7 --- [carc] Ca --- A3 (confirmed animal 
carcinogen with unknown 

relevance to humans). 
MAK: peak limitation category: 

II(2); skin absorption (H); 
carcinogen category: 4; 
pregnancy risk group: C 

--- --- A3 carc A3 

Di-sec-octyl phthalate 54 117-81-7 --- [carc] Ca --- A3 (confirmed animal 

carcinogen with unknown 
relevance to humans). 

--- --- A3 carc A3 
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MAK: peak limitation category: 
II(2); skin absorption (H); 
carcinogen category: 4; 
pregnancy risk group: C 

2,2-Bis(p- 
Methoxyphenyl)- 

1,1,1- trichloroethane 
(DMDT) 

55 72-43-5 --- --- Ca --- A4 (not classifiable as a 
human carcinogen). 

MAK: peak limitation category: 
II(8); skin absorption (H); 
pregnancy risk group: B 

--- --- A4 carc A4 

DMDT 55 72-43-5 --- --- Ca --- A4 (not classifiable as a 

human carcinogen). 
MAK: peak limitation category: 

II(8); skin absorption (H); 
pregnancy risk group: B 

--- --- A4 carc A4 

Methoxychlor 55 72-43-5 --- --- Ca --- A4 (not classifiable as a 

human carcinogen). 
MAK: peak limitation category: 

II(8); skin absorption (H); 
pregnancy risk group: B 

--- --- A4 carc A4 

Bismuth telluride [as 
Bi2Te3] Undoped 

56 1304-82-1 --- --- --- --- --- --- --- A4 carc A4 

Bismuth telluride [as 
Bi2Te3] Selenium-

doped 

57 1304-82-2 --- --- --- --- --- --- --- A4 carc A4 

Borates, — tetra, 
sodium salts 
Anhydrous 

58 1330-43-4 --- --- --- --- A4 (not classifiable as a 
human carcinogen). 

MAK: peak limitation category: 
I(1); pregnancy risk group: C 

--- --- (I), A4 carc A4 

Disodium tetraborate 58 1330-43-4 --- --- --- --- A4 (not classifiable as a 
human carcinogen). 

MAK: peak limitation category: 
I(1); pregnancy risk group: C 

--- --- (I), A4 carc A4 

Borates, — tetra, 
sodium salts 
Decahydrate 

59 1303-96-4 --- --- --- --- A4 (not classifiable as a 
human carcinogen) 

--- --- (I), A4 carc A4 

Borates, — tetra, 

sodium salts 
Pentahydrate 

60 12179-04-3 --- --- --- --- --- --- ---  (I), A4 carc A4 

Bornan-2-one 61 76-22-2 --- --- --- --- A4 (not classifiable as a 

human carcinogen) 

--- --- A4 carc A4 

Camphor, synthetic 61 76-22-2 --- --- --- --- A4 (not classifiable as a 

human carcinogen) 

--- --- A4 carc A4 

Boron oxide 62 1303-86-2 --- --- --- --- --- --- --- --- --- 

Diboron trioxide 62 1303-86-2 --- --- --- --- --- --- --- --- --- 

Boron tribromide 63 10294-33-4 [06] --- --- --- --- --- --- --- --- 

Boron trifluoride 64 7637-07-2 [06] --- --- --- --- --- --- --- --- 

Bromacil 65 314-40-9 --- --- --- --- A3 (confirmed animal 

carcinogen with unknown 
relevance to humans) 

--- --- A3 carc A3 

Bromine 66 7726-95-6 --- --- --- --- --- --- --- --- --- 

Bromine 

pentafluoride 

67 7789-30-2 --- --- --- ---  --- --- --- --- 
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Bromochloromethane 68 74-97-5 --- --- --- --- MAK: skin absorption (H); 
carcinogen category: 3B 

--- --- --- --- 

Chlorobromomethane 68 74-97-5 --- --- --- --- MAK: skin absorption (H); 
carcinogen category: 3B 

--- --- --- --- 

Bromoethane 69 74-96-4 --- [skin] --- --- (skin); A3 (confirmed animal 
carcinogen with unknown 

relevance to humans). 
MAK: skin absorption (H); 

carcinogen category: 2 

--- [skin] [carc, 2] Skin, A3 Skin, carc A3 

Ethyl bromide 69 74-96-4 [06] [skin] --- --- (skin); A3 (confirmed animal 
carcinogen with unknown 

relevance to humans). 
MAK: skin absorption (H); 

carcinogen category: 2 

--- [skin] [carc, 2] Skin, A3 Skin, carc A3 

Bromoethylene 70 593-60-2 --- [carc] Ca --- A2 (suspected human 

carcinogen). 

[carc] [carc, 1B] A2 carc A2 

Vinyl bromide 70 593-60-2 --- [carc] Ca --- A2 (suspected human 

carcinogen). 

[carc] [carc, 1B] A2 carc A2 

Tribromomethane 71 75-25-2 # --- --- [skin]  [skin] A3 (confirmed animal 
carcinogen with unknown 

relevance to humans). 
MAK: carcinogen category: 3B 

--- [skin] A3 carc A3 

Bromomethane 72 74-83-9 # --- [skin] Ca [skin] (skin); A4 (not classifiable as 
a human carcinogen). 

MAK: peak limitation category: 
I(2); carcinogen category: 3B; 

pregnancy risk group: C 

[skin] [skin] --- --- 

Bromotrifluoromethan

e 

73 75-63-8 --- --- --- --- MAK: peak limitation category: 

II(8); pregnancy risk group: C 

--- --- --- --- 

Trifluorobromometha
ne 

73 75-63-8 --- --- --- --- MAK: peak limitation category: 
II(8); pregnancy risk group: C 

--- --- --- --- 

*Buta-1,3- diene 74 106-99-0 [06] [carc] Ca --- A2 (suspected human 
carcinogen). 

MAK: carcinogen category: 1; 
germ cell mutagen group: 2 

[carc] [carc, 1A] A2 carc A2 

n-Butane 75 106-97-8 --- --- --- --- MAK: peak limitation category: 
II(4); pregnancy risk group: D 

[carc - only applies if 
Butane 

contains more than 
0.1% of 

buta-1,3-diene] 

--- (EX) --- 

Butan-1-ol 76 71-36-3 # --- --- [skin] --- MAK: peak limitation category: 

I(1); pregnancy risk group: C 

[skin] [skin] Skin, A4 Skin, carc A4 

Butan-2-ol 77 78-92-2 --- --- --- --- --- --- --- --- --- 

sec-Butyl alcohol 77 78-92-2 --- --- --- --- --- --- --- --- --- 

Butan-2-one 
(Methyl ethyl ketone, 

ACGIH) 

78 78-93-3 --- [skin] --- --- BEI issued. 
MAK: peak limitation category: 

I(1); skin absorption (H); 
pregnancy risk group: C. 

[skin][BMGV] --- BEI --- 

Crotonaldehyde 79 4170-30-3 --- [skin] --- --- (skin); A3 (confirmed animal 

carcinogen with unknown 
relevance to humans). 

MAK: skin absorption (H); 

--- --- Skin, A3 Skin, carc A3 
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carcinogen category: 3B; 
germ cell mutagen group: 3A 

trans-But-2- enal 79 4170-30-3 --- [skin] --- --- (skin); A3 (confirmed animal 
carcinogen with unknown 

relevance to humans). 
MAK: skin absorption (H); 
carcinogen category: 3B; 

germ cell mutagen group: 3A 

--- --- Skin, A3 Skin, carc A3 

*Ethylene glycol ether 
[EGBE] 

80 111-76-2 # --- --- [skin] [skin] A3 (confirmed animal 
carcinogen with unknown 

relevance to humans); BEI 
issued. 

EU-OEL: (skin). 
MAK: peak limitation category: 

I(2); skin absorption (H); 
carcinogen category: 4; 
pregnancy risk group: C 

[skin][BMGV] [skin] A3, BEI carc A3 

n-Butyl acetate 81 123-86-4 --- --- --- --- MAK: peak limitation category: 
I(2); pregnancy risk group: C 

--- --- --- --- 

sec-Butyl acetate 82 105-46-4 --- --- --- --- --- --- --- --- --- 

tert-Butyl acetate 83 540-88-5 --- --- --- ---  

MAK: peak limitation category: 
II(2); pregnancy risk group: C 

--- --- --- --- 

Butyl acrylate 84 141-32-2 [06] [dsen] --- --- A4 (not classifiable as a 

human carcinogen); (SEN). 
MAK: peak limitation category: 

I(2); skin absorption (H); 
sensitization of skin (SH); 
pregnancy risk group: C. 

--- [sen] DSEN, A4 DSEN, carc A4 

2-Methylpropan-2-ol 85 75-65-0 --- --- --- --- A4 (not classifiable as a 

human carcinogen). 
MAK: peak limitation category: 
II(4); pregnancy risk group: C 

--- --- A4 carc A4 

tert-Butyl alcohol 85 75-65-0 --- --- --- --- A4 (not classifiable as a 

human carcinogen). 
MAK: peak limitation category: 
II(4); pregnancy risk group: C 

--- --- A4 carc A4 

n-Butyl chloroformate 88 592-34-7 # --- --- --- --- 

 

--- --- — — 

n-Butyl glycidyl ether 

[BGE] 

89 2426-08-6 --- [skin][dsen] --- --- (skin); (SEN). 

MAK: skin absorption (H); 
sensitization of skin (SH); 
carcinogen category: 3B; 

germ cell mutagen group: 2 

--- [sen][carc, 2] Skin, DSEN Skin, DSEN 

n-Butyl lactate 90 138-22-7 --- --- --- --- 

 

--- --- --- --- 

*Cadmium and 

cadmium com- 
pounds, except 

cadmium oxide fume, 
cadmium sulphide 

and cadmium 
sulphide pigments [as 

Cd] 

92 7440-43-9 

(metal) 

[06] [carc] - cadmium 

metal, cadmium 
chloride, fluoride 

and sulphate 

--- [*Note: The PEL applies 

to all Cadmium 
compounds (as Cd).] 

A2 (suspected human 

carcinogen); BEI issued. 
MAK: (including its inorganic 

compounds, inhalable 
fraction): skin absorption (H); 
carcinogen category: 1; germ 

cell mutagen group: 3A 

[carc] - cadmium 

metal, cadmium 
chloride, fluoride and 

sulphate. 

Check individual 

classification details 
on the safety data 

sheet for information 
on classification. 

(R), A2, BEI carc A2 
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*Cadmium oxide 
fume [as Cd] 

93 1306-19-0 [06] --- ---  [*Note: The PEL applies 
to all Cadmium 

compounds (as Cd).] 

A2 (suspected human 
carcinogen); BEI issued. 

MAK: (including its inorganic 
compounds, inhalable 

fraction): skin absorption (H); 
carcinogen category: 1; germ 

cell mutagen group: 3A 

[carc] --- --- --- 

*Cadmium sulphide 

and cad- mium 
sulphide pigments 

respi- rable 
particulate [as Cd] 

94 1306-23-6 

# 

--- --- --- --- --- [carc] - cadmium 

sulpide 

--- --- --- 

Caesium hydroxide 95 21351-79-1 --- --- --- --- --- --- --- --- --- 

Calcium carbonate 
inhalable particulate 
respirable particulate 

96 1317-65-3 --- --- --- --- --- --- This value is for 
inhalable dust 
containing no 

asbestos and < 1% 
crystalline silica. 

--- --- 

Calcium carbonate 

inhalable particulate 
respirable particulate 

97 1317-65-4 

# 

--- --- --- --- --- --- --- --- --- 

Calcium cyanamide 98 156-62-7 --- --- --- --- A4 (not classifiable as a 
human carcinogen). 

MAK: peak limitation category: 
II(2); skin absorption (H); 
pregnancy risk group: C 

--- --- A4 carc A4 

Calcium hydroxide 99 1305-62-0 --- --- --- --- MAK: peak limitation category: 
I(2); pregnancy risk group: C. 

--- --- --- --- 

Calcium oxide 100 1305-78-8 --- --- --- --- MAK: peak limitation category: 
I(2); pregnancy risk group: C. 

--- --- --- --- 

Calcium silicate 
inhalable particulate 
respirable particulate 

101 1344-95-2 
13983-17-0 

ACGIH 

--- --- --- --- 

 

--- ---  (I, E), A4 carc A4 

Calcium silicate 

inhalable particulate 
respirable particulate 

102 1344-95-2 

13983-17-0 
ACGIH 

--- --- --- --- 

 

--- This value is for 

inhalable dust 
containing no 

asbestos and < 1% 
crystalline silica. 

 (I, E), A4 carc A4 

Caprolactam 

particulate inhalable 
vapour 

104 105-60-2 --- --- --- --- A5 (not suspected as a 

human carcinogen). 
MAK: peak limitation category: 
I(2); pregnancy risk group: C. 

--- --- (IFV), A5 carc A5 

Caprolactam 

particulate inhalable 
vapour 

105 105-60-3 # --- --- --- --- 

 

--- --- --- --- 

Captan 107 133-06-2 --- [skin][dsen] Ca --- (SEN); A3 (confirmed animal 
carcinogen with unknown 

relevance to humans) 

--- [skin] [sen] [carc,2] (I), DSEN, A3 DSEN, carc A3 

Carbaryl 108 63-25-2 --- [skin] --- --- (skin); A4 (not classifiable as 
a human carcinogen); BEI 

issued. 
MAK: peak limitation category: 

II(4); skin absorption (H) 

--- [carc, 2] (IFV), Skin, A4, 
BEI 

Skin, carc A4 
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Carbofuran 109 1563-66-2 --- --- --- --- A4 (not classifiable as a 
human carcinogen); BEI 

issued 

--- --- (IFV), A4, BEI  carc A4 

Carbon black 110 1333-86-4 --- [carc] Ca 

[Carbon black in 
presence of polycyclic 

aromatic 
hydrocarbons (PAHs)] 

--- A3 (confirmed animal 

carcinogen with unknown 
relevance to humans). 

MAK: (inhalable fraction): 
carcinogen category: 3B 

--- --- A3 carc A3 

Carbon dioxide 111 124-38-9 --- --- --- --- MAK: peak limitation category: 
II(2). 

--- --- --- --- 

Carbon monoxide 113 630-08-0 [06] --- --- --- BEI issued. 

MAK: peak limitation category: 
II(2); pregnancy risk group: B. 

BMGV 

Limits applicable to 
underground mining 

and tunnelling 
industries only until 

21/8/23 

--- BEI --- 

Carbon tetrabromide 114 558-13-4 --- --- --- --- --- --- --- --- --- 

Tetrabromomethane 114 558-13-4 --- --- --- --- --- --- --- --- --- 

Tetrachloromethane 115 56-23-5 --- [skin] [carc] Ca   --- (skin); A2 (suspected human 
carcinogen). 

MAK: peak limitation category: 
II(2); skin absorption (H); 
carcinogen category: 4; 
pregnancy risk group: C. 

EU: (skin) 

[skin] [skin] [carc, 2] Skin, A2 Skin, carc A2 

Carbonyl chloride 116 75-44-5 --- --- --- --- MAK: peak limitation category: 

I(2); pregnancy risk group: C. 

--- --- --- --- 

Phosgene 116 75-44-5 --- --- --- --- MAK: peak limitation category: 

I(2); pregnancy risk group: C. 

--- --- --- --- 

Catechol 117 120-80-9 # --- [skin] [carc] [skin] --- (skin); A3 (confirmed animal 
carcinogen with unknown 

relevance to humans) 

--- --- Skin, A3 Skin, carc A3 

o- Dihydraxybenzene 117 120-80-9 # --- [skin] [carc] [skin] --- (skin); A3 (confirmed animal 

carcinogen with unknown 
relevance to humans) 

--- --- Skin, A3 Skin, carc A3 

Pyrocatechol 117 120-80-9 # --- [skin] [carc] [skin] --- (skin); A3 (confirmed animal 
carcinogen with unknown 

relevance to humans) 

--- --- Skin, A3 Skin, carc A3 

Cellulose inhalable 

particulate respirable 
particulate 

118 9004-34-6 

# 

--- --- --- --- --- --- This value is for 

inhalable dust 
containing no 

asbestos and < 1% 
crystalline silica. 

--- --- 

Cellulose inhalable 

particulate respirable 
particulate 

119 9004-34-7 

# 

--- --- --- --- --- --- --- --- --- 

Cement inhalable 
particulate respirable 

particulate 

120 — 
 

(65997-15-
1, ACGIH) 

--- --- --- --- --- --- This value is for 
inhalable dust 
containing no 

asbestos and < 1% 
crystalline silica. 

(E, R), A4 carc A4 
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Schedule 22.9 A 

DoEL (Proposed, 
2018) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 
Proposed 

Schedule 22.9 
(A) Notes 

Cement inhalable 
particulate respirable 

particulate 

121 — --- --- --- --- --- --- --- — — 

Chlorine 123 7782-50-5 --- --- --- --- A4 (not classifiable as a 

human carcinogen). 
MAK: peak limitation category: 
I(1); pregnancy risk group: C. 

--- --- A4 carc A4 

Chlorine dioxide 126 10049-04-4 --- --- --- --- MAK: peak limitation category: 

I(1); pregnancy risk group: D 

--- --- --- --- 

Chlorine trifluoride 127 7790-91-2 [06] --- --- ---  --- --- --- --- 

Chloroacetaldehyde 128 107-20-0 [06] --- --- --- MAK: skin absorption (H); 

carcinogen category: 3B 

--- [carc, 2] --- --- 

2- 

Chloroacetophenone 

129 532-27-4 --- --- --- --- A4 (not classifiable as a 

human carcinogen) 

--- 

 

A4 carc A4 

Phenacyl chloride 
 

(Chloroacetophenone
, ACGIH) 

129 532-27-4 --- --- --- --- A4 (not classifiable as a 
human carcinogen) 

--- --- A4 carc A4 

Chloroacetyl chloride 130 79-04-9 --- [skin] --- --- (skin). 
MAK skin absorption (H) 

--- [skin] Skin Skin 

Chlorobenzene 131 108-90-7 [06] [skin] --- --- A3 (confirmed animal 
carcinogen with unknown 

relevance to humans); BEI 
issued. 

MAK: peak limitation category: 
II(2); pregnancy risk group: C. 

[skin] --- A3, BEI carc A3 

2-Chlorobuta- 1,3-

diene 
 

(β-Chloroprene, 
ACGIH) 

133 126-99-8 # --- [skin][carc] Ca   [skin] Repeated or prolonged 

contact with skin may cause 
dermatitis and hair loss. The 
substance may have effects 
on multiple organs. This may 
result in impaired functions. 
This substance is possibly 
carcinogenic to humans. 

--- [skin][carc, 1B] Skin, A2 Skin, carc A2 

Chlorodifluoromethan

e 

134 75-45-6 --- --- --- --- A4 (not classifiable as a 

human carcinogen). 
MAK: peak limitation category: 
II(8); pregnancy risk group: C. 

--- --- A4 carc A4 

Diflurochloromethane 134 75-45-6 --- --- --- --- A4 (not classifiable as a 

human carcinogen). 
MAK: peak limitation category: 
II(8); pregnancy risk group: C. 

--- --- A4 carc A4 

*1- Chloro-2,3- epoxy 

propane 
 

(Epichlorohydrin, 
ACGIH) 

135 106-89-8 # --- [skin] [carc] Ca [skin] (skin); A3 (confirmed animal 

carcinogen with unknown 
relevance to humans). 

MAK: skin absorption (H); 
sensitization of skin (SH); 

carcinogen category: 2; germ 
cell mutagen group: 3B 

[carc] [skin] [sen] [carc, 1B] Skin, A3 Skin, carc A3 

Chloroethane 136 75-00-3 --- [skin] Handle with caution in 

the workplace. 

--- (skin); A3 (confirmed animal 

carcinogen with unknown 
relevance to humans). 

MAK: skin absorption (H); 
carcinogen category: 3B. 

--- [carc,2] Skin, A3 Skin, carc A3 
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NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 
Proposed 

Schedule 22.9 
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Ethyl chloride 136 75-00-3 [06] [skin] Handle with caution in 
the workplace. 

---  (skin); A3 (confirmed animal 
carcinogen with unknown 

relevance to humans). 
MAK: skin absorption (H); 
carcinogen category: 3B. 

--- [carc,2] Skin, A3 Skin, carc A3 

2-Chloroethanol 

 
(Ethylene 

chlorohydrin, ACGIH) 

137 107-07-3 # --- [skin] [skin] [skin] (skin); A4 (not classifiable as 

a human carcinogen). 
MAK: peak limitation category: 

II(1); skin absorption (H); 
pregnancy risk group: C 

[skin] [skin] Skin, A4 Skin, carc A4 

*Chloroethylene 
VCM) 

138 75-01-4 --- [carc] Ca [1910.1017]   A1 (confirmed human 
carcinogen). 

MAK: carcinogen category: 1 

[carc] [carc, 1A] A1 carc A1 

*Vinyl chloride 138 75-01-4 --- [carc] Ca [1910.1017]   A1 (confirmed human 
carcinogen). 

MAK: carcinogen category: 1 

[carc] [carc, 1A] A1 carc A1 

Trichloromethane 

 
(Chloroform, ACGIH) 

139 67-66-3 --- [skin][carc] Ca   --- A3 (confirmed animal 

carcinogen with unknown 
relevance to humans). 

MAK: peak limitation category: 
II(2); skin absorption (H); 
carcinogen category: 4; 
pregnancy risk group: C. 

EU: (skin) 

[skin] [skin][carc, 2] A3 carc A3 

Chloromethane 140 74-87-3 --- [skin] Ca --- (skin); A4 (not classifiable as 

a human carcinogen). 
MAK: peak limitation category: 

II(2); skin absorption (H); 
carcinogen category: 3B; 
pregnancy risk group: B 

--- [carc, 2] Skin, A4 Skin, carc A4 

Methyl chloride 140 74-87-3 --- [skin] Ca --- (skin); A4 (not classifiable as 
a human carcinogen). 

MAK: peak limitation category: 
II(2); skin absorption (H); 
carcinogen category: 3B; 
pregnancy risk group: B 

--- [carc, 2] Skin, A4 Skin, carc A4 

Chloropentafluoroeth
ane 

142 76-15-3 --- --- --- --- --- --- --- --- --- 

Chloropicrin 143 76-06-2 --- --- --- --- A4 (not classifiable as a 
human carcinogen). 

MAK: peak limitation category: 
I(1) 

--- --- A4 carc A4 

Trichloronitromethane 143 76-06-2 --- --- --- --- A4 (not classifiable as a 
human carcinogen). 

MAK: peak limitation category: 
I(1) 

--- --- A4 carc A4 

Chlorosulphonic acid 144 7790-94-5 

# 

--- --- --- --- --- --- --- — — 

2-Chlorotoluene 145 95-49-8 --- --- --- --- --- --- --- --- --- 

2-Chloro-6- 
(trichloromethyl) 

pyridine 

146 1929-82-4 --- --- --- --- A4 (not classifiable as a 
human carcinogen) 

--- --- (IFV), A4 carc A4 

Nitrapyrin 146 1929-82-4 --- --- --- --- A4 (not classifiable as a 
human carcinogen) 

--- --- (IFV), A4 carc A4 
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Numbers 
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Proposed 

Schedule 22.9 
(A) Notes 

Chromium, metal and 
inorganic compounds 

[as Cr] Cr [II] 
compounds 

148 7440-47-3 
(metal)  

--- --- --- --- --- --- --- Cr(0) (I) 
Cr(III) (I), A4, 
DSEN, RSEN 
Cr(VI) (I), A1, 
Skin, DSEN, 

RSEN 
Cr(VI) Chromyl 
chloride (IFV), 

A1, Skin, DSEN, 
RSEN 

Cr(III) carc A4, 
DSEN, RSEN 
Cr(VI) carc A1, 
Skin, DSEN, 
RSEN 
Cr(VI) Chromyl 
chloride, carc A1, 
Skin, DSEN, 
RSEN 

Chromium, metal and 
inorganic compounds 
[as Cr] Metal and Cr 

[III] compounds 

149 # --- --- --- --- --- --- --- Cr(0) (I) 
Cr(III) (I), A4, 
DSEN, RSEN 
Cr(VI) water 

soluble (I), A1, 
Skin, DSEN, 

RSEN 
Cr(VI) Chromyl 
chloride (IFV), 

A1, Skin, DSEN, 
RSEN 

Cr(III) carc A4, 
DSEN, RSEN 
Cr(VI) carc A1, 
Skin, DSEN, 
RSEN 
Cr(VI) Chromyl 
chloride, carc A1, 
Skin, DSEN, 
RSEN 

Chromium, metal and 

inorganic compounds 
[as Cr] Cr [VI] 
compounds 

150 # --- [carc] [rsen] [sk] --- --- --- [sen][calc][BMGV] [sen] [carc, 1A] Cr(0) (I) 

Cr(III) (I), A4, 
DSEN, RSEN 
Cr(VI) water 

soluble (I), A1, 
Skin, DSEN, 

RSEN 
Cr(VI) Chromyl 
chloride (IFV), 

A1, Skin, DSEN, 
RSEN 

Cr(III) carc A4, 

DSEN, RSEN 
Cr(VI) carc A1, 
Skin, DSEN, 

RSEN 
Cr(VI) Chromyl 
chloride, carc 

A1, Skin, DSEN, 
RSEN 

Cr(VI) Chromyl 
chloride, carc 

A1, Skin, DSEN, 
RSEN 

Coal dust [respirable 
particu- late] 

151 # [g] 
[06] 

--- --- [Note: The Mine Safety 
and Health 

Administration (MSHA) 
PEL for respirable coal 

mine dust with < 5% 
silica is 2.0 mg/m³, or (10 

mg/m³) / (% respirable 
quartz + 2) for coal dust 

with > 5% silica.] 

--- --- --- Anthracite (R) 
Butininous or 
Lignite (R), A4 

carc A4 

Coal tar pitch 
volatiles [as 

cyclohexane soluble] 

152 65996-93-2 --- [carc] Ca [1910.1002] A1 (confirmed human 
carcinogen) 

--- [carc, 1B] A1, BEI (P) carc A1 

*Cobalt and cobalt 

compounds [as Co] 

153 7440-48-4 

# 

[06] [rsen][carc] --- --- A3 (confirmed animal 

carcinogen with unknown 
relevance to humans); BEI 

issued. 
MAK: (inhalable fraction): skin 
absorption (H); sensitization of 

respiratory tract and skin 
(SAH); carcinogen category: 
2; germ cell mutagen group: 

3A 

[sen] [carc] - cobalt 

dichloride and 
sulphate. 

[sen] (I), DSEN, 

RSEN, A3, BEI 

DSEN, RSEN, 

carc A3 
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Copper Fume(as Cu] 154 1317-38-0 
7440-50-8 
(ACGIH) 

--- --- --- --- MAK: peak limitation category: 
II(2); pregnancy risk group: C 

--- --- --- --- 

Copper Dusts and 

mists (as Cu] 

155 7440-50-8 --- --- [*Note: The REL also 

applies to other 
copper compounds 

(as Cu) except 
Copper fume.] 

[*Note: The PEL also 

applies to other copper 
compounds (as Cu) 

except copper fume.] 

MAK: peak limitation category: 

II(2); pregnancy risk group: C 

--- --- --- --- 

Cotton dust 156 # [d] 
[06] 

--- --- --- 

 

--- --- (T), A4 carc A4 

Cryofluorane [INN] 156 76-14-2 # --- --- --- --- A4 (not classifiable as a 

human carcinogen). 
MAK: peak limitation category: 
II(8); pregnancy risk group: D 

--- --- A4 carc A4 

1,2- 

Dichlorotetrafluoroeth
ane 

158 76-14-2 # --- --- --- --- A4 (not classifiable as a 

human carcinogen). 
MAK: peak limitation category: 
II(8); pregnancy risk group: D 

--- --- A4 carc A4 

Tetrafluorodichloroeth

ane 

158 76-14-2 --- --- --- --- A4 (not classifiable as a 

human carcinogen). 
MAK: peak limitation category: 
II(8); pregnancy risk group: D 

--- --- A4 carc A4 

Isopropyl benzene 159 98-82-8 # --- [skin] [carc] [skin] [skin] MAK: peak limitation category: 
II(4); skin absorption (H); 
carcinogen category: 3B; 
pregnancy risk group: C. 

EU: (skin) 

[skin] [skin] A3 carc A3 

Cyanamide 160 420-04-2 # --- [skin] --- --- MAK: peak limitation category: 

II(1); skin absorption (H); 
sensitization of skin (SH); 
pregnancy risk group: C. 

EU: (skin) 

[skin] [sen] --- --- 

Cyanogen 161 460-19-5 --- --- --- --- MAK: peak limitation category: 
II(2); skin absorption (H); 
pregnancy risk group: D 

--- --- --- --- 

Oxalonitrile 161 460-19-5 --- --- --- --- MAK: peak limitation category: 

II(2); skin absorption (H); 
pregnancy risk group: D 

--- --- --- --- 

Cyanogen chloride 162 506-77-4 [06] --- --- ---  --- --- --- --- 

Cychlohexane 163 110-82-7 --- --- --- --- MAK: peak limitation category: 
II(4); pregnancy risk group: D. 

--- --- --- --- 

Cyclohexanol 164 108-93-0 # 

 

[skin] [skin] --- (skin). MAK: skin absorption 
(H) 

--- [skin] Skin Skin 

Cyclohexanone 165 108-94-1 # [06] [skin] [skin] --- (skin); A3 (confirmed animal 

carcinogen with unknown 
relevance to humans). 

MAK: skin absorption (H); 
carcinogen category: 3B. 

EU: (skin) 

[skin][BMGV] [skin] Skin, A3 Skin, carc A3 

Cyclohexene 166 110-83-8 --- --- --- --- --- --- --- --- --- 

Cyclohexylamine 167 108-91-8 --- --- --- --- A4 (not classifiable as a 
human carcinogen). 

--- --- A4 carc A4 
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MAK: peak limitation category: 
I(2); pregnancy risk group: C 

Hexahydro-1,3,5-
trinitro- 1,3,5- triazine 

168 121-82-4 # --- [skin] [skin] --- (skin); A4 (not classifiable as 
a human carcinogen) 

--- [skin] Skin. A4 Skin. carc A4 

ROX 168 121-82-4 # --- [skin] [skin] --- (skin); A4 (not classifiable as 
a human carcinogen) 

--- [skin] Skin. A4 Skin. carc A4 

Cyhexatin 169 13121-70-5 

# 

--- [skin]  --- --- --- 

 

A4 carc A4 

Tricyclohexyltin 

hydroxide 

169 13121-70-5 

 

[skin]   

   
A4 carc A4 

2,4- 

Dichlorophenoxyaceti
c acid 

170 94-75-7 --- --- --- --- A4 (not classifiable as a 

human carcinogen). 
MAK: peak limitation category: 

II(2); skin absorption (H); 
pregnancy risk group: C 

--- [sen] (I), A4 carc A4 

2,4-D 170 94-75-7 --- --- --- --- A4 (not classifiable as a 

human carcinogen). 
MAK: peak limitation category: 

II(2); skin absorption (H); 
pregnancy risk group: C 

--- [sen] (I), A4 carc A4 

1,1,1-Trichlorobis 2,2-
bis(p- 

chlorophenyl)ethane 

171 50-29-3 # --- --- Ca  [skin] A3 (confirmed animal 
carcinogen with unknown 

relevance to humans). 
MAK: peak limitation category: 

II(8); skin absorption (H) 

--- [carc, 2] A3 carc A3 

DDT 171 50-29-3 # --- --- Ca [skin] A3 (confirmed animal 

carcinogen with unknown 
relevance to humans). 

MAK: peak limitation category: 
II(8); skin absorption (H) 

--- [carc, 2] A3 carc A3 

Dichiorodiphenytrichl

oroethane 

171 50-29-3 # --- --- Ca  [skin] A3 (confirmed animal 

carcinogen with unknown 
relevance to humans). 

MAK: peak limitation category: 
II(8); skin absorption (H) 

--- [carc, 2] A3 carc A3 

DDVP 172 62-73-7 # --- [skin][dsen][carc] [skin]  [skin] (skin); (SEN); A4 (not 
classifiable as a human 
carcinogen); BEI issued. 

MAK: peak limitation category: 
II(2); skin absorption (H); 
pregnancy risk group: C 

--- [skin][sen] (IFV), Skin, 
DSEN, A4, BEI 

[C] 

Skin, DSEN, 
carc A4 

2,4-DES 173 136-78-7 --- [carc] --- --- A4 (not classifiable as a 
human carcinogen) 

--- --- A4 carc A4 

Sodium 2,4-
dichlorophenoxy ethyl 

sulphate 

173 136-78-7 --- [carc] --- --- A4 (not classifiable as a 
human carcinogen) 

--- --- A4 carc A4 

Derris, commercial 175 83-79-4 --- --- --- --- A4 (not classifiable as a 
human carcinogen). 

MAK: skin absorption (H) 

--- --- A4 carc A4 

Rotenone 175 83-79-4 --- --- --- --- A4 (not classifiable as a 

human carcinogen). 
MAK: skin absorption (H) 

--- --- A4 carc A4 
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4-Hydroxy-4- methyl-
pentan- 2-one 

176 123-42-2 --- --- --- --- MAK: peak limitation category: 
I(2); skin absorption (H); 
pregnancy risk group: D 

--- --- 

 

 

Diacetone alcohol 176 123-42-2 --- --- --- --- MAK: peak limitation category: 

I(2); skin absorption (H); 
pregnancy risk group: D 

--- --- --- --- 

Dialkyl 79 phthalate 177 # --- --- --- --- --- --- --- --- --- 

Di-linear 79 phthalate 177 # --- --- --- --- --- --- --- --- --- 

Diallyl phthalate 178 131-17-9 # --- --- --- --- --- --- --- --- --- 

2,2’- 
Diaminodiethylamine 

179 111-40-0 # --- [skin] [skin] --- (skin). 
MAK: sensitization of skin 

(SH) 

[skin] [skin] [sen] --- --- 

2,2’- 
Iminodi(ethylamine) 

179 111-40-0 # --- [skin] [skin] --- (skin). 
MAK: sensitization of skin 

(SH) 

[skin] [skin] [sen] --- --- 

*4,4’- 

Diaminodiphenylmeth
ane [DADPM, DDM] 

180 101-77-9 --- --- Ca [1910.1050] (skin); A3 (confirmed animal 

carcinogen with unknown 
relevance to humans). 

MAK: skin absorption (H); 
sensitization of skin (SH); 

carcinogen category: 2 

[skin][carc][BMGV] [skin] [sen] [carc, 1B] Skin, A3 Skin, carc A3 

*4,4’- Methylene 

dianiline [MDA] 

180 101-77-9 --- --- Ca [1910.1050]  (skin); A3 (confirmed animal 

carcinogen with unknown 
relevance to humans). 

MAK: skin absorption (H); 
sensitization of skin (SH); 

carcinogen category: 2 

[skin][carc][BMGV] [skin] [sen] [carc, 1B] Skin, A3 Skin, carc A3 

*MDA 180 101-77-9 --- --- Ca [1910.1050] (skin); A3 (confirmed animal 
carcinogen with unknown 

relevance to humans). 
MAK: skin absorption (H); 
sensitization of skin (SH); 

carcinogen category: 2 

[skin][carc][BMGV] [skin] [sen] [carc, 1B] Skin, A3 Skin, carc A3 

1,2- Diaminoethane 181 107-15-3 --- --- --- --- (skin); A4 (not classifiable as 
a human carcinogen). 
MAK sensitization of 

respiratory tract and skin 
(SAH) 

--- [sen] Skin, A4 Skin, carc A4 

Ethylene diamine 181 107-15-3 --- --- --- --- (skin); A4 (not classifiable as 

a human carcinogen). 
MAK sensitization of 

respiratory tract and skin 
(SAH) 

--- [sen] Skin, A4 Skin, carc A4 

Diammonium 
peroxodisulphate [as 

S2O8] 

182 7727-54-0 
# 

--- --- --- --- --- --- [sen] --- --- 

Diatomaceous earth, 
natural [respirable 

particulate] 

183 68855-54- 
9 # 

--- --- --- --- --- --- This value is for 
inhalable dust 
containing no 

asbestos and < 1% 
crystalline silica. 

— — 
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Diazomethane 185 334-88-3 --- --- --- --- A2 (suspected human 
carcinogen). 

MAK: carcinogen category: 2 

--- [carc, 1B] A2 carc A2 

Diborane 186 19287-45- 

7 

--- --- --- --- 

 

--- --- --- --- 

1,2-Dibromo-2,2- 

dichloroethyl dimethyl 
phosphate 

187 300-76-5 # --- [skin][dsen] [skin] --- (skin); (SEN); A4 (not 

classifiable as a human 
carcinogen); BEI issued. 

MAK: peak limitation category: 
II(2); skin absorption (H); 
sensitization of skin (SH); 
pregnancy risk group: C 

--- [skin]  (IFV), Skin, 

DSEN, A4, BEI 
[C] 

Skin, DSEN, 

carc A 

Dibrom 187 300-76-5 # --- [skin][dsen] [skin] --- (skin); (SEN); A4 (not 

classifiable as a human 
carcinogen); BEI issued. 

MAK: peak limitation category: 
II(2); skin absorption (H); 
sensitization of skin (SH); 
pregnancy risk group: C 

--- [skin] (IFV), Skin, 

DSEN, A4, BEI 
[C] 

Skin, DSEN, 

carc A4 

Naled 187 300-76-5 # --- [skin][dsen] [skin] ---  (skin); (SEN); A4 (not 
classifiable as a human 
carcinogen); BEI issued. 

MAK: peak limitation category: 
II(2); skin absorption (H); 
sensitization of skin (SH); 
pregnancy risk group: C 

--- [skin] (IFV), Skin, 
DSEN, A4, BEI 

[C] 

Skin, DSEN, 
carc A4 

Dibromodifluorometh

ane 

188 75-61-6 --- --- --- --- --- --- --- --- --- 

*1,2- Dibromoethane 189 106-93-4 --- [skin][carc] Ca   --- (skin); A3 (confirmed animal 
carcinogen with unknown 

relevance to humans). 
MAK: skin absorption (H); 

carcinogen category: 2 

[skin][carc] --- Skin, A3 Skin, carc A3 

Dibutyl hydrogen 

phosphate 

190 107-66-4 --- [skin] --- --- (skin). 

MAK: carcinogen category: 3A 

--- --- (IFV), Skin Skin 

Dibutyl phosphate 190 107-66-4 --- [skin] --- --- (skin). 

MAK: carcinogen category: 3A 

--- --- (IFV), Skin Skin 

Dibutyl phthalate 191 84-74-2 --- --- --- --- MAK: peak limitation category: 

I(2); carcinogen category: 3B; 
pregnancy risk group: C 

--- [repr, 1B] --- --- 

Dichloroacetylene 192 7572-29-4 [06] --- Ca --- A3 (confirmed animal 

carcinogen with unknown 
relevance to humans). 

MAK: carcinogen category: 2 

--- [carc, 2] A3 carc A3 

1,2- Dichlorobenzene 193 95-50-1 [06] [skin] --- --- A4 (not classifiable as a 

human carcinogen). 
MAK: peak limitation category: 

II(2); skin absorption (H); 
pregnancy risk group: C. 

EU: (skin) 

[skin] --- A4 carc A4 

1,4- Dichlorobenzene 194 106-46-7 --- [carc] Ca --- A3 (confirmed animal 

carcinogen with unknown 
relevance to humans). 

MAK: peak limitation category: 

[skin] [carc, 2] A3 carc A3 



CoE 180607: Milestone 5 Report (Version 3) 15/06/2021 

758 

 

Substance 
Pollutant 

Code 
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II(2); skin absorption (H); 
carcinogen category: 4; 
pregnancy risk group: C. 

EU: (skin) 

Dichlorodifluorometha
ne 

195 75-71-8 --- --- --- --- A4 (not classifiable as a 
human carcinogen). 

MAK: peak limitation category: 
II(2); pregnancy risk group: C 

--- --- A4 carc A4 

1,3-Dichloro-5,5-
dimethyl 2 hydantoin 

196 118-52-5 --- --- --- --- 

 

--- --- --- --- 

1,1-Dichloroethane 197 75-34-3 [06] [skin] --- --- A4 (not classifiable as a 

human carcinogen). 
MAK: peak limitation category: 
II(2); pregnancy risk group: C. 

EU: (skin) 

[skin] [skin] A4 carc A4 

Ethylidene dichloride 197 75-34-3 --- [skin] --- --- A4 (not classifiable as a 
human carcinogen). 

MAK: peak limitation category: 
II(2); pregnancy risk group: C. 

EU: (skin) 

[skin] [skin] A4 carc A4 

*1,2-Dichloroethane 198 107-06-2 --- [skin][carc] --- --- A4 (not classifiable as a 

human carcinogen). 
MAK: skin absorption (H); 

carcinogen category: 2 

[skin][carc] [carc, 1B] A4 carc A4 

*1,1-Dichloroethylene 199 75-35-4 --- --- Ca --- A4 (not classifiable as a 
human carcinogen). 

MAK: peak limitation category: 
II(2); carcinogen category: 3B; 

pregnancy risk group: C. 

--- [carc, 2] A4 carc A4 

*Vinylidene chloride 199 75-35-4 [06] --- Ca --- A4 (not classifiable as a 

human carcinogen). 
MAK: peak limitation category: 
II(2); carcinogen category: 3B; 

pregnancy risk group: C. 

--- [carc, 2] A4 carc A4 

1,2 Dichloroethylene 
cis and trans isomers 

200 540-59-0 --- --- --- --- MAK: peak limitation category: 
II(2) 

--- --- --- --- 

Dichlorofluoromethan
e 

201 75-43-4 --- --- --- --- MAK: peak limitation category: 
II(2) 

--- --- --- --- 

Fluorodichloromethan

e 

201 75-43-4 --- --- --- --- MAK: peak limitation category: 

II(2) 

--- --- --- --- 

*Dichloromethane 202 75-09-2 --- [skin][carc] Ca [1910.1052] A3 (confirmed animal 

carcinogen with unknown 
relevance to humans); (skin). 

MAK: peak limitation category: 
II(2); skin absorption (H); 
carcinogen category: 5; 
pregnancy risk group: B. 

EU: (skin) 

[skin][BMGV] [skin][carc, 2] A3, BEI carc A3 

*Methylene chloride 202 75-09-2 [06] [skin][carc] Ca [1910.1052] A3 (confirmed animal 

carcinogen with unknown 
relevance to humans); (skin). 

MAK: peak limitation category: 
II(2); skin absorption (H); 
carcinogen category: 5; 

[skin][BMGV] [skin][carc, 2] A3, BEI carc A3 
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pregnancy risk group: B. 
EU: (skin) 

*2,2’-Dichloro- 4,4’-
methylene dianiline 

203 101-14-4 # --- [skin][carc] [skin] --- (skin); A2 (suspected human 
carcinogen); BEI issued. 

MAK: skin absorption (H); 
carcinogen category: 2 

[skin][carc][BMGV] [skin][carc, 1B] (IFV), Skin, A2, 
BEI 

Skin, carc A2 

*MBOCA 203 101-14-4 # --- [skin][carc] Ca [skin] --- (skin); A2 (suspected human 
carcinogen); BEI issued. 

MAK: skin absorption (H); 
carcinogen category: 2 

[skin][carc][BMGV] [skin][carc, 1B] (IFV), Skin, A2, 
BEI 

Skin, carc A2 

Dtcyclohexyl 

phthalate 

206 84-61-7 # --- --- --- --- 

 

--- --- — — 

Dicyclopentadiene 207 77-73-6 --- --- --- --- MAK: peak limitation category: 

I(1); pregnancy risk group: D 

--- --- --- --- 

Dicyclopentadienyl 

iron 

208 102-54-5 --- --- --- --- --- --- --- --- --- 

Ferrocene 208 102-54-5 --- --- --- --- --- --- --- --- --- 

2,2’- Iminodiethanol 210 111-42-2 --- --- --- --- (skin); A3 (confirmed animal 

carcinogen with unknown 
relevance to humans). 

MAK: peak limitation category: 
I(1); skin absorption (H); 

sensitization of skin (SH); 
carcinogen category: 3B; 
pregnancy risk group: C 

--- --- (IFV), Skin, A3 Skin, carc A3 

Diethanolamine 210 111-42-2 --- [skin][carc] --- --- (skin); A3 (confirmed animal 

carcinogen with unknown 
relevance to humans). 

MAK: peak limitation category: 
I(1); skin absorption (H); 

sensitization of skin (SH); 
carcinogen category: 3B; 
pregnancy risk group: C 

--- ---  (IFV), Skin, A3  Skin, carc A3 

Diethylamine 211 109-89-7 --- [skin] --- --- (skin); A4 (not classifiable as 

a human carcinogen). 
MAK: peak limitation category: 

I(2); skin absorption (H); 
pregnancy risk group: D. 

--- --- Skin, A4 Skin, carc A4 

2,2’-Oxydiethanol 213 111-46-6 # --- --- --- --- --- --- --- — — 

Diethylene glycol 213 111-46-6 # --- --- --- --- --- --- --- — — 

Diethyl ether 214 60-29-7 --- --- --- --- MAK: peak limitation category: 

I(1); pregnancy risk group: D. 

--- --- --- --- 

Ether 214 60-29-7 --- --- --- --- MAK: peak limitation category: 
I(1); pregnancy risk group: D. 

--- --- --- --- 

Ethyl ether 214 60-29-7 --- --- --- --- MAK: peak limitation category: 
I(1); pregnancy risk group: D. 

--- --- --- --- 

Diethyl ketone 216 96-22-0 --- --- --- --- --- --- --- --- --- 

Pentan-3-one 216 96-22-0 --- --- --- --- --- --- --- --- --- 

Diethyl phthalate 217 84-66-2 --- --- --- --- --- --- --- A4 carc A4 

m- Dihydroxybenzene 219 108-46-3 --- [skin] --- --- --- [skin] --- A4 carc A4 

Resorcinol 219 108-46-3 --- [skin] --- --- --- [skin] 

 

A4 carc A4 
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Hydroquinone 220 123-31-9 --- [dsen] --- --- (SEN); A3 (confirmed animal 
carcinogen with unknown 

relevance to humans). 
MAK: skin absorption (H); 
sensitization of skin (SH); 

carcinogen category: 2; germ 
cell mutagen group: 3A 

--- [carc, 2] DSEN,A3 DSEN, carc A3 

p- Dihydroxybenzene 220 123-31-9 --- [dsen] --- --- (SEN); A3 (confirmed animal 

carcinogen with unknown 
relevance to humans). 

MAK: skin absorption (H); 
sensitization of skin (SH); 

carcinogen category: 2; germ 
cell mutagen group: 3A 

--- [carc, 2] DSEN,A3 DSEN, carc A3 

2,6- Dimethylheptan-
4-one 

221 108-83-8 ---  --- ---  --- 

 

--- --- 

Dusobutyl ketone 221 108-83-8 --- --- --- --- --- --- --- --- --- 

Diisobutyl phthalate 222 84-69-5 # --- --- --- --- --- --- --- --- --- 

Diisodecyl phthalate 223 26761-40-0 

# 

--- --- --- --- --- --- --- --- --- 

Diisononyl phthalate 224 28553-12-0 
# 

--- --- --- --- --- --- --- --- --- 

Diisooctyl phthalate 225 27554-26-3 
# 

--- --- --- --- --- --- --- --- --- 

Diisopropylamine 226 108-18-9 # --- [skin] [skin] [skin] (skin) --- [skin] Skin Skin 

Diisopropyl ether 227 108-20-3 --- --- --- --- MAK: peak limitation category: 
I(2); pregnancy risk group: C 

--- --- --- --- 

Isopropyl ether 227 108-20-3 --- --- --- --- MAK: peak limitation category: 
I(2); pregnancy risk group: C 

--- --- --- --- 

Dimethoxymethane 228 109-87-5 --- --- --- --- MAK: peak limitation category: 
II(2); pregnancy risk group: C; 

(DFG 2018) 

--- --- --- --- 

Methylal 228 109-87-5 --- --- --- --- MAK: peak limitation category: 

II(2); pregnancy risk group: C; 
(DFG 2018) 

--- --- --- --- 

Dimethylamine 230 124-40-3 --- [dsen] --- --- (SEN); A4 (not classifiable as 

a human carcinogen). 
MAK: peak limitation category: 
I(2); pregnancy risk group: D. 

--- --- DSEN, A4 DSEN, carc A4 

1,3- Dimethylbutyl 

acetate 

232 108-84-9 --- --- --- --- --- --- --- --- --- 

sec-Hexyl acetate 232 108-84-9 --- --- --- --- --- --- --- --- --- 

Dimethyl ether 233 115-10-6 # --- --- --- --- --- --- --- --- --- 

N,N- 
Dimethylethyiamine 

[DMEA] 

234 598-56-1 # --- --- --- --- --- --- --- --- --- 

Dimethyl phthalate 236 131-11-3 --- --- --- --- --- --- --- --- --- 

2-Methyl-4,6- 

dinitrophenol 

239 534-52-1 # --- [skin] [skin] [skin] (skin). MAK: skin absorption 

(H) 

--- [skin] [sen] (IFV), Skin Skin 

Dinonyl phthalate 241 84-76-4 # --- --- --- --- --- --- --- — — 
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Diphenylamine 244 122-39-4 --- --- --- --- A4 (not classifiable as a 
human carcinogen). 

MAK: peak limitation category: 
II(2); skin absorption (H); 
carcinogen category: 3B; 
pregnancy risk group: C 

--- --- A4 carc A4 

Diphenyl ether 
[vapour] 

245 101-84-8 --- --- --- ---  
MAK: peak limitation category: 
I(1); pregnancy risk group: C. 

--- --- (V) --- 

Phenyl ether, vapour 245 101-84-8 --- --- --- --- MAK: peak limitation category: 

I(1); pregnancy risk group: C. 

--- --- (V) --- 

Diphosphorus 
pentasulphide 

246 1314-80-3 --- --- --- --- --- --- --- --- --- 

Phosphorus 
pentasulphide 

246 1314-80-3 --- --- --- --- --- --- --- --- --- 

Diphosphorus 
pentoxide 

247 1314-56-3 
# 

[06] --- --- --- --- --- --- --- --- 

Dipotassium 

peroxodisulphate [as 
S2O8] 

248 7727-21-1 

# 

--- --- --- --- --- --- [sen] --- --- 

Diquat dibromide 249 85-00-7 --- --- --- --- (skin); A4 (not classifiable as 
a human carcinogen) 

--- [sen] Skin, A4 Skin, carc A4 

Disodium disulphile 250 7681-57-4 --- --- --- --- A4 (not classifiable as a 
human carcinogen) 

--- 

 

A4 carc A4 

Sodium 

metabisulphate 

250 7681-57-4 --- --- --- --- A4 (not classifiable as a 

human carcinogen) 

--- 

 

A4 carc A4 

Disodium 

peroxodisulphate [as 
Na2S2O8] 

251 7775-27-1 

# 

--- --- --- --- --- --- [sen] --- --- 

Disulfoton 252 298-04-4 # --- [skin] [skin] --- (skin); A4 (not classifiable as 
a human carcinogen); BEI 

issued 

--- --- (IFV), Skin, A4, 
BEI [C] 

Skin, carc A4 

Disulphur 

decafluoride 

253 5714-22-7 --- --- --- --- --- --- --- --- --- 

Sulphur pentafluoride 253 5714-22-7 --- --- --- --- --- --- --- --- --- 

Disulphur dichloride 254 10025-67- 

9 

--- --- --- --- --- --- --- --- --- 

Sulphur monochloride 254 10025-67-9 --- --- --- --- --- --- --- --- --- 

2,6-Di-tert- butyl-p-

cresol 

255 128-37-0 --- --- --- --- A4 (not classifiable as a 

human carcinogen). 
MAK: peak limitation category: 
II(4); carcinogen category: 4; 

pregnancy risk group: C 

--- --- (IFV), A4 carc A4 

4,4’-Thiobis(6- terf-
butyl-m- cresol) 

256 96-69-5 --- --- --- --- --- --- --- (I), A4 carc A4 

6,6-Di-tert- butyl-
4,4—thiodi-m- cresol 

256 96-69-5 --- --- --- --- --- --- ---  (I), A4 carc A4 

Diuron 257 330-54-1 --- --- --- --- --- --- [carc, 2] A4 carc A4 

Divinyl benzene 
[DVB] 

258 1321-74-0 --- --- --- --- --- --- --- --- --- 
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Emery inhalable 
particulate 

259 1302-74-5 --- --- --- --- --- --- This value is for 
inhalable dust 
containing no 

asbestos and < 1% 
crystalline silica. 

--- --- 

Emery respirable 

particulate 

260 1302-74-6 --- --- --- --- --- --- --- --- --- 

Enflurane 263 13838-16- 

9 

--- ---   [*Note: REL for 

exposure to waste 
anesthetic gas.] 

--- A4 (not classifiable as a 

human carcinogen). 
MAK: peak limitation category: 
II(8); pregnancy risk group: C 

--- --- A4 carc A4 

1,2 Epoxy-4-
epoxyethyl-cyclo- 

hexane 

265 106-87-6 # --- [skin][carc] Ca [skin] --- (skin); A3 (confirmed animal 
carcinogen with unknown 

relevance to humans). 
MAK: skin absorption (H); 

carcinogen category: 2 

--- [skin][carc, 2] Skin, A3 Skin, carc A3 

4-Vinyl cyclohexene 

dioxide 

265 106-87-6 # --- [skin][carc] Ca [skin] --- (skin); A3 (confirmed animal 

carcinogen with unknown 
relevance to humans). 

MAK: skin absorption (H); 
carcinogen category: 3 

--- [skin][carc, 2] Skin, A3 Skin, carc A3 

2,3-Epoxypropyl 
isopropyl ether 

Isopropyl glycidyl 
ether (correct name) 

266 4016-14-2 --- --- --- --- MAK: carcinogen category: 3B --- --- --- --- 

Isopropyl glycidyl 

ether [IGE] 

266 4016-14-2 --- --- --- --- MAK: carcinogen category: 3B --- --- --- --- 

Ethanethiol 267 75-08-1 --- --- --- ---  

MAK: peak limitation category: 
I(1); skin absorption (H); 
pregnancy risk group: D 

--- --- --- --- 

Ethyl mercaptan 267 75-08-1 --- --- --- --- MAK: peak limitation category: 

I(1); skin absorption (H); 
pregnancy risk group: D 

--- --- --- --- 

Ethanol 268 64-17-5 --- --- --- --- A3 (confirmed animal 
carcinogen with unknown 

relevance to humans). 
MAK: peak limitation category: 
II(4); carcinogen category: 5; 

pregnancy risk group: C; germ 
cell mutagen group: 5 

--- --- A3 carc A3 

Ethyl alcohol 268 64-17-5 --- --- --- --- A3 (confirmed animal 
carcinogen with unknown 

relevance to humans). 
MAK: peak limitation category: 
II(4); carcinogen category: 5; 

pregnancy risk group: C; germ 
cell mutagen group: 6 

--- --- A3 carc A3 

*Ethylene glycol 

monoethyl ether 
[EGEE] 

270 110-80-5 # --- [skin] [skin]  [skin] (skin); BEI issued. 

MAK: peak limitation category: 
II(8); skin absorption (H); 
pregnancy risk group: B. 

EU: (skin) 

[skin] [skin] Skin, BEI Skin 
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Glycol monoethyl 270 110-80-5 # --- [skin] [skin]  [skin] (skin); BEI issued. 
MAK: peak limitation category: 

II(8); skin absorption (H); 
pregnancy risk group: B. 

EU: (skin) 

[skin] [skin] Skin, BEI Skin 

*Ethylene glycol 

monoethyl ether 
acetate [EGEEA] 

271 111-15-9 # --- [skin] [skin] [skin] (skin); BEI issued. 

MAK: peak limitation category: 
II(8); skin absorption (H); 
pregnancy risk group: B. 

EU: (skin) 

[skin] [skin] Skin, BEI Skin 

Ethyl acetate 272 141-78-6 [06] --- --- --- MAK: peak limitation category: 
I(2); pregnancy risk group: C. 

--- --- --- --- 

Ethyl acrylate C2H5 273 140-88-5 # --- [carc] Ca [skin] A4 (not classifiable as a 

human carcinogen). 
MAK: peak limitation category: 

I(2); skin absorption (H); 
sensitization of skin (SH); 
pregnancy risk group: C. 

--- [sen] A4 carc A4 

Ethylamine 274 75-04-7 [06] [skin] --- --- (skin). 

MAK: peak limitation category: 
I(2); pregnancy risk group: D. 

--- --- Skin Skin 

5-Methylheptan-3-
one 

275 541-85-5 --- --- --- --- MAK: peak limitation category: 
I(2); pregnancy risk group: D. 

--- --- --- --- 

Ethyl amyl ketone 275 541-85-5 --- --- --- --- MAK: peak limitation category: 

I(2); pregnancy risk group: D. 

--- --- --- --- 

Ethyl benzene 276 100-41-4 # --- [skin][carc] --- --- A3 (confirmed animal 

carcinogen with unknown 
relevance to humans); BEI 

issued. 
MAK: peak limitation category: 

II(2); skin absorption (H); 
carcinogen category: 4; 
pregnancy risk group: C. 

EU: (skin) 

[skin] --- --- --- 

Ethyl butyl ketone 278 106-35-4 --- [skin] --- --- MAK: peak limitation category: 
I(2); pregnancy risk group: D. 

[skin] --- --- --- 

Heptan-3-one 278 106-35-4 --- [skin] --- --- MAK: peak limitation category: 
I(2); pregnancy risk group: D. 

[skin] --- --- --- 

Ethyl chloroformate 280 541-41-3 ---  --- --- 

 

--- --- --- --- 

Ethylene dinitrate 282 628-96-6 # --- [skin] [skin] [skin] (skin). 
MAK: peak limitation category: 

II(1); skin absorption (H); 
pregnancy risk group: C 

--- [skin] Skin Skin 

*Ethylene glycol 
monomethyl ether 

[EGME] 

285 109-86-4 # --- --- [skin] [skin] (skin); BEI issued. 
MAK: peak limitation category: 

II(8); skin absorption (H); 
pregnancy risk group: B. 

EU: (skin) 

[skin] [skin] Skin, BEI Skin 

*Ethylene glycol 
monomethyl ether 
acetate [EGMEA] 

286 110-49-6 # --- [skin] [skin] [skin] (skin); BEI issued. 
MAK: peak limitation category: 

II(8); skin absorption (H); 
pregnancy risk group: B. 

EU: (skin) 

[skin] [skin] Skin, BEI Skin 
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*Ethylene oxide 288 75-21-8 # [06] [carc] Ca [10-min/day] [1910.1047] A2 (suspected human 
carcinogen). 
EU: (skin). 

MAK: skin absorption (H); 
carcinogen category: 2; germ 

cell mutagen group: 2 

[skin][carc] [carc, 1B] A2, BEI carc A2 

Ethyl formate 289 109-94-4 --- --- --- --- A4 (not classifiable as a 
human carcinogen). 

MAK: peak limitation category: 
I(1); skin absorption (H); 
pregnancy risk group: C 

--- --- A4 carc A4 

2-Ethylhexyl 

chloroformate 

290 24468-13-1 --- --- --- --- 

 

--- --- — — 

Ethyl silicate 292 78-10-4 --- --- --- --- MAK: peak limitation category: 
I(1); pregnancy risk group: D. 

--- --- --- --- 

Tetraethyl 
orthosilicate 

292 78-10-4 --- --- --- --- MAK: peak limitation category: 
I(1); pregnancy risk group: D. 

--- --- --- --- 

Fenchlorphos 293 299-84-3 --- --- --- --- A4 (not classifiable as a 
human carcinogen); BEI 

issued 

--- --- (IFV), A4, BEI 
[C] 

carc A4 

Ronnel 293 299-84-3 --- --- --- --- A4 (not classifiable as a 
human carcinogen); BEI 

issued 

--- --- (IFV), A4, BEI 
[C] 

carc A4 

Ferbam 294 14484-64-1 --- --- --- --- A4 (not classifiable as a 

human carcinogen) 

--- --- (I), A4 carc A4 

Ferrovanadium dust 295 12604-58-9 --- --- *Note: The REL also 

applies to Vanadium 
metal and Vanadium 

carbide.] 

--- --- --- --- --- --- 

Flammable gas 
(methane/ hy- 

drogen) 

296 — [e] --- --- --- --- --- --- --- --- 

Fluorides [as F] 297 16984-48-8 

 

--- --- --- --- --- --- A4, BEI carc A4 

Fluorine 298 7782-41-4 [06] --- --- --- --- --- --- --- --- 

Fluorotrichloromethan

e 

299 75-69-4 --- --- --- --- A4 (not classifiable as a 

human carcinogen). 
MAK: peak limitation category: 
II(2); pregnancy risk group: C 

--- --- A4 carc A4 

Trichlorofluoromethan
e 

299 75-69-4 --- --- --- --- A4 (not classifiable as a 
human carcinogen). 

MAK: peak limitation category: 
II(2); pregnancy risk group: C 

--- --- A4 carc A4 

*Formaldehyde 300 50-00-0 [06] [carc][dsen][rsen] Ca   [1910.1048] (SEN); A1 (confirmed human 
carcinogen). 

MAK: peak limitation category: 
I(2); sensitization of skin (SH); 

carcinogen category: 4; 
pregnancy risk group: C; germ 

cell mutagen group: 5 

[carc] [sen] [carc, 2] DSEN, RSEN, 
A1 

DSEN, RSEN, 
carc A1 

Formamide 301 75-12-7 # [06] [skin] [skin] --- (skin). MAK skin absorption 

(H) 

--- [skin] Skin Skin 
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Formic acid 302 64-18-6 --- --- --- --- MAK: peak limitation category: 
I(2); pregnancy risk group: C 

--- --- --- --- 

2-Furaldehyde 303 98-01-1 # --- [skin] --- [skin] (skin); A3 (confirmed animal 
carcinogen with unknown 

relevance to humans); BEI 
issued. 

MAK: skin absorption (H); 
carcinogen category: 3B 

[skin] [skin] Skin, A3, BEI Skin, carc A3 

Gasoline 305 8006-61-9 
(86290-81-
5, ACGIH) 

--- --- Ca --- --- --- --- A3 carc A3 

Germane 306 7782-65-2 --- --- --- --- --- --- --- --- --- 

Germanium 

tetrahydride 

306 7782-65-2 --- --- --- --- --- --- --- --- --- 

Glutaraldehyde 307 111-30-8 [06] [dsen][rsen] --- --- (SEN); A4 (not classifiable as 

a human carcinogen). 
MAK: peak limitation category: 

I(2); sensitization of 
respiratory tract and skin 

(SAH); carcinogen category: 
4; pregnancy risk group: C 

[sen] [sen] DSEN, RSEN, 

A4 

DSEN, RSEN, 

carc A4 

Glycerol, mist 308 56-81-5 --- --- --- --- MAK: (inhalable fraction): 

peak limitation category: I(2); 
pregnancy risk group: C 

 

This value is for 

inhalable dust 
containing no 

asbestos and < 1% 
crystalline silica. 

--- --- 

Glycerol 309 55-63-0 # --- [skin] [skin] [skin] (skin). 
MAK: peak limitation category: 

II(1); skin absorption (H); 
carcinogen category: 3B; 
pregnancy risk group: C. 

EU: (skin) 

[skin] [skin] Skin Skin 

Graphite, natural and 
synthetic inhalable 

particulate 

310 7440-44-0 
(Synthetic) 

--- --- --- --- --- --- --- — — 

Graphite, natural and 

synthetic respirable 
particulate 

311 7782-42-5 --- --- --- --- MAK: pregnancy risk group: C --- Containing no 

asbestos and < 1% 
crystalline silica. 

--- --- 

Gypsum inhalable 

particulate 

313 13397-24-5 --- --- --- --- MAK: pregnancy risk group: C --- --- --- --- 

Gypsum respirabie 

particulate 

314 13397-24-6 --- --- --- --- 

 

--- --- --- --- 

Hafnium 316 7440-58-6 --- --- [*Note: The REL also 

applies to other 
hafnium compounds 

(as Hf).] 

 [*Note: The PEL also 

applies to other hafnium 
compounds (as Hf).] 

--- --- --- --- --- 

Halothane 317 151-67-7 --- ---   [*Note: REL for 
exposure to waste 
anaesthetic gas.] 

--- A4 (not classifiable as a 
human carcinogen). 

MAK: peak limitation category: 
II(8); pregnancy risk group: B 

--- --- A4 carc A4 

n-Heptane 319 142-82-5 --- --- --- --- MAK: peak limitation category: 
I(1); pregnancy risk group: D. 

--- --- --- --- 

Heptan-2-one 320 110-43-0 # --- --- --- --- EU: (skin) [skin] --- --- --- 
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Hexachloroethane 
vapour 

321 67-72-1 # [06] [skin][carc] Ca [skin] [skin] (skin); A3 (confirmed animal 
carcinogen with unknown 

relevance to humans). 
MAK: peak limitation category: 

II(2) 

--- --- Skin, A3 Skin, carc A3 

Hexachloroethane 

inhalable particulate 

322 67-72-2 

67-72-1 (2 
AND 3 
NOT 

FOUND) # 

--- [skin][carc] Ca [skin]  [skin] (skin); A3 (confirmed animal 

carcinogen with unknown 
relevance to humans). 

MAK: peak limitation category: 
II(2) 

--- --- --- --- 

Hexachloroethane 
respirable particulate 

323 67-72-3 --- [skin][carc] --- --- --- --- --- --- --- 

Hexane, all isomers 

except n-Hexane 

324 — --- --- --- --- --- --- --- --- --- 

n-Hexane 325 110-54-3 --- [skin] --- --- (skin); BEI issued. 

MAK: peak limitation category: 
II(8); pregnancy risk group: C. 

--- --- Skin, BEI Skin 

Hexan-2-one 326 591-78-6 --- [skin] --- --- (skin); BEI issued. 
MAK: peak limitation category: 

II(8); skin absorption (H) 

[skin] [skin] Skin, BEI Skin 

4-Methylpentan-2-
one 

327 108-10-1 --- [skin][carc] --- --- (skin); BEI issued. 
MAK: peak limitation category: 

II(8); skin absorption (H) 

[skin][BMGV] --- A3, BEI carc A3 

Hexone 327 108-10-1 --- [skin][carc] --- --- (skin); BEI issued. 

MAK: peak limitation category: 
II(8); skin absorption (H) 

[skin][BMGV] --- A3, BEI carc A3 

Isobutyl methyl 
ketone 

327 108-10-1 --- [skin][carc] --- --- (skin); BEI issued. 
MAK peak limitation category: 

II(8); skin absorption (H) 

[skin][BMGV] --- A3, BEI carc A3 

2- Methylpentane-
2,4-diol 

328 107-41-5 --- --- --- --- MAK: peak limitation category: 
I(2); pregnancy risk group: D 

--- --- (V), (I,H) --- 

Hexylene glycol 328 107-41-5 [06] --- --- --- MAK: peak limitation category: 
I(2); pregnancy risk group: D 

--- --- (V), (I,H) --- 

Hydrazoic acid [as 
vapour] 

330 7782-79-8 --- --- --- --- --- --- --- --- --- 

Hydrogen 331 1333-74-0 [f] --- --- --- --- --- --- --- --- 

Hydrogen bromide 332 10035-10-6 [06] --- --- --- MAK: peak limitation category: 
I(1); pregnancy risk group: D. 

--- --- --- --- 

Hydrogen chloride 333 7647-01-0 [06] --- --- --- A4 (not classifiable as a 
human carcinogen). 

MAK: peak limitation category: 
I(2); pregnancy risk group: C. 

--- --- A4 carc A4 

Calcium cyanide 335 592-01-8 --- [skin] --- --- --- --- --- Skin Skin 

Potassium cyanide 336 151-50-8 # --- [skin]  [*Note: The REL also 
applies to other 

cyanides (as CN) 
except Hydrogen 

cyanide.] 

[*Note: The PEL also 
applies to other cyanides 

(as CN) except 
Hydrogen cyanide.] 

(skin). 
EU: (skin) 

[skin] [skin] Skin Skin 

Sodium cyanide 337 143-33-9 --- [skin]  [*Note: The REL also 

applies to other 
cyanides (as CN) 

[*Note: The PEL also 

applies to other cyanides 
(as CN) except 

Hydrogen cyanide.] 

(skin). 

EU: (skin) 

[skin] --- Skin Skin 
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except Hydrogen 
cyanide.] 

Hydrogen fluoride [as 
F] 

338 7664-39-3 
# 

--- [skin][carc] --- --- (skin); BEI issued. 
MAK: (as F): peak limitation 

category: I(2); pregnancy risk 
group: C. 

--- --- Skin, BEI Skin 

Hydrogen peroxide 339 7722-84-1 --- --- --- --- 

 

--- --- A3 carc A3 

Hydrogen selenide 
[as Se] 

340 7783-07-5 --- --- --- --- MAK: peak limitation category: 
II(8); carcinogen category: 3B; 

pregnancy risk group: C. 

--- --- --- --- 

Hydrogen sulphide 341 7783-06-4 --- --- --- --- MAK: peak limitation category: 

I(2); pregnancy risk group: C. 

--- --- --- --- 

Indene 343 95-13-6 --- --- --- --- --- --- --- --- --- 

Indium and 

compounds [as In] 

344 7440-74-6 --- --- [*Note: The REL also 

applies to other 
indium compounds 

(as In).] 

--- --- --- --- --- --- 

Iodine 345 7553-56-2 --- --- --- --- A4 (not classifiable as a 

human carcinogen). 
MAK skin absorption (H) 

--- --- --- --- 

Iodoform 346 75-47-8 --- --- --- --- --- --- --- (IFV) --- 

Iodomethane 347 74-88-4 # --- [skin] Ca [skin] [skin] (skin). 
MAK: skin absorption (H); 

carcinogen category: 2 

[skin] [skin] [carc, 2] Skin Skin 

Iron oxide, dust and 

fume [as Fe] 

348 1309-37-1 --- --- --- --- (as Fe): A4 (not classifiable as 

a human carcinogen). 
MAK: carcinogen category: 3B 

--- --- A4 carc A4 

Iron pentacarbonyl 349 13463-40-6 [06] --- --- --- MAK: peak limitation category: 
I(2); skin absorption (H); 
pregnancy risk group: D 

--- --- --- --- 

Pentacarbonyliron [as 
Fe] 

349 13463-40-6 --- --- --- --- MAK: peak limitation category: 
I(2); skin absorption (H); 
pregnancy risk group: D 

--- --- --- --- 

Iron salts [as Fe] 

(Soluble , as Fe) 

350 — --- --- --- --- --- --- --- --- --- 

Isoamyl acetate 351 123-92-2 [06] --- --- --- MAK: peak limitation category: 

I(1); pregnancy risk group: D. 

--- --- --- --- 

Isopentyl acetate 351 123-92-2 --- --- --- --- MAK: peak limitation category: 

I(1); pregnancy risk group: D. 

--- --- --- --- 

3-Methylbutan-1-ol 352 123-51-3 --- --- --- --- MAK: peak limitation category: 
I(2); pregnancy risk group: C 

--- --- --- --- 

Isoamyl alcohol 352 123-51-3 --- --- --- --- MAK: peak limitation category: 
I(2); pregnancy risk group: C 

--- --- --- --- 

5-Methylhexan- 2-one 
(MIAK added) 

353 110-12-3 --- [skin] --- --- MAK: peak limitation category: 
I(2); pregnancy risk group: D. 

[skin] --- --- --- 

Isoamyl methyl 

ketone 

353 110-12-3 --- [skin] --- --- MAK: peak limitation category: 

I(2); pregnancy risk group: D. 

[skin] --- --- --- 

Isobutyl acetate 354 110-19-0 --- --- --- --- MAK: peak limitation category: 

I(2); pregnancy risk group: C 

--- --- --- --- 
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2-Methylpropan-1-ol 355 78-83-1 --- --- --- --- MAK: peak limitation category: 
I(1); pregnancy risk group: C 

--- --- --- --- 

Isobutyl alcohol 355 78-83-1 --- --- --- --- MAK: peak limitation category: 
I(1); pregnancy risk group: C 

--- --- --- --- 

Isoflurane 357 26675-46-7 --- --- --- --- --- --- --- A4 carc A4 

Isooctyl alcohol 
[mixed isomers] 

358 26952-21-6 
# 

--- [skin] [skin] --- (skin) --- [skin] Skin Skin 

3,5,5-
Trimethylcyclohex- 2-

enone 

359 78-59-1 --- --- --- --- A3 (confirmed animal 
carcinogen with unknown 

relevance to humans). 
MAK: peak limitation category: 
I(2); carcinogen category: 3B; 

pregnancy risk group: C 

--- [carc, 2] A3 carc A3 

Isophorone 359 78-59-1 [06] --- --- --- A3 (confirmed animal 
carcinogen with unknown 

relevance to humans). 
MAK: peak limitation category: 
I(2); carcinogen category: 3B; 

pregnancy risk group: C 

--- [carc, 2] A3 carc A3 

Isophorone [IPDI] 360 4098-71-9 

# 

--- --- [skin] --- MAK: peak limitation category: 

I(1); sensitization of 
respiratory tract and skin 

(SAH); pregnancy risk group: 
D 

--- [sen] --- --- 

Isopropyl acetate 361 108-21-4 --- --- --- --- MAK: peak limitation category: 
I(2); pregnancy risk group: C 

--- --- --- --- 

Isopropyl alcohol 362 67-63-0 --- --- --- --- A4 (not classifiable as a 
human carcinogen); BEI 

issued. 
MAK: peak limitation category: 
II(2); pregnancy risk group: C 

--- --- A4, BEI carc A4 

Propan-2-ol 362 67-63-0 --- --- --- --- A4 (not classifiable as a 
human carcinogen); BEI 

issued. 
MAK: peak limitation category: 
II(2); pregnancy risk group: C 

--- --- A4, BEI carc A4 

Isopropyf 

chloroformate 

363 108-23-6 --- --- --- --- --- --- --- — — 

Kaolin, respirable 

particulate 

364 1332-58-7 --- --- --- --- A4 (not classifiable as a 

human carcinogen). 
MAK: carcinogen category: 3B 

--- This value is for 

inhalable dust 
containing no 

asbestos and < 1% 
crystalline silica. 

(E,R) A4 carc A4 

Ketene 365 463-51-4 --- --- --- --- --- --- --- --- --- 

*Lead, elemental, and 
inorganic compounds 

[as Pb] 

366 7439-92-1 
(metal) 

[06] [carc] [*Note: The REL also 
applies to other lead 

compounds (as Pb) -- 
see Appendix C.] 

[1910.1025] See 
Appendix C [*Note: The 

PEL also applies to other 
lead compounds (as Pb) 

-- see Appendix C.] 

A3 (confirmed animal 
carcinogen with unknown 

relevance to humans); BEI 
issued. 

MAK: carcinogen category: 2; 
germ cell mutagen group: 3A. 

--- --- A3, BEI carc A3 

Liquified petroleum 
gas [LPG] 

369 68476-85-7 --- --- --- --- --- [carc] - only applies if 
LPG 

contains more than 

[carc, 1B] --- --- 
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0.1% of 
buta-1,3-diene. 

Lithium hydride 370 7580-67-8 --- --- --- --- --- --- --- (I) --- 

Lithium hydroxide 371 1310-65-2 --- --- --- --- --- --- ---  --- 

Magnesite inhalable 

particulate 

372 546-93-0 --- --- --- --- --- --- This value is for 

inhalable dust 
containing no 

asbestos and < 1% 
crystalline silica. 

--- --- 

Magnesite respirable 
particulate 

373 546-93-1 --- --- --- --- --- --- --- --- --- 

Magnesium oxide [as 
Mg] inhalable 

particulate 
Magnesium oxide 

fume (correct term) 

374 1309-48-4 --- --- --- --- A4 (not classifiable as a 
human carcinogen). 

MAK: (inhalable fraction): 
pregnancy risk group: C. 

MAK: (respirable fraction): 
peak limitation category: II(8); 

pregnancy risk group: C 

--- This value is for 
inhalable dust 
containing no 

asbestos and < 1% 
crystalline silica. 

(I), A4 carc A4 

Magnesium oxide [as 
Mg] fume and 

respirable particulate 

375 1309-48-5 --- --- --- --- --- --- --- — — 

Maleic anhydride 377 108-31-6 --- [dsen][rsen] --- --- MAK: peak limitation category: 

I(1); sensitization of 
respiratory tract and skin 

(SAH); pregnancy risk group: 
C 

[sen] [sen] (IFV), DSEN, 

RSEN, A4 

DSEN, RSEN, 

carc A4 

Manganese, 
elemental, and 

inorganic compounds 
[as Mn] 

378 7439-96-5 
(metal) 

[06] --- [*Note: Also see 
specific listings for 

Manganese 
cyclopentadienyl 

tricarbonyl, Methyl 
cyclopentadienyl 

manganese 
tricarbonyl, and 

Manganese tetroxide.] 

[*Note: Also see specific 
listings for Manganese 

cyclopentadienyl 
tricarbonyl and Methyl 

cyclopentadienyl 
manganese tricarbonyl.] 

A4 (not classifiable as a 
human carcinogen). 

MAK: peak limitation category: 
II(8); pregnancy risk group: C 

--- --- [R], [I], A4 carc A4 

Manganese, fume [as 

Mn] 

379 7439-96-5 --- --- [*Note: Also see 

specific listings for 
Manganese 

cyclopentadienyl 
tricarbonyl, Methyl 
cyclopentadienyl 

manganese 
tricarbonyl, and 

Manganese tetroxide.] 

[*Note: Also see specific 

listings for Manganese 
cyclopentadienyl 

tricarbonyl and Methyl 
cyclopentadienyl 

manganese tricarbonyl.] 

A4 (not classifiable as a 

human carcinogen). 
MAK: peak limitation category: 
II(8); pregnancy risk group: C 

--- --- [R], [I], A4 carc A4 

Manganese 

cyclopentadienyl 
tricarbonyl [as Mn] 

380 12079-65-1 

# 

--- [skin] [skin] --- (skin) --- [skin] Skin Skin 

Tricarbonyl(eta-
cyclopenta dienyl) 

manganese 

380 12079-65-1 
# 

--- [skin] [skin] --- (skin) --- [skin] Skin Skin 

Manganese tetroxide 381 1317-35-7 --- --- --- --- A4 (not classifiable as a 

human carcinogen). 
MAK: peak limitation category: 
II(8); pregnancy risk group: C 

--- --- --- --- 
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Manganese tetroxide 381 1317-35-7 --- --- --- --- A4 (not classifiable as a 
human carcinogen). 

MAK: peak limitation category: 
II(8); pregnancy risk group: C 

--- --- --- --- 

Man-made mineral 
fibres [Glass, slag 
and rock wool fi- 

bres] 

382 --- --- --- --- --- 

 

--- [carc, 2] 
 

Any MMVF that meet 
the requirements of:  

Note Q in EC 
Regulation No. 

1272/2008 page 
353/335 are exempted 

from mandatory 
classification in the 

European Union as a 
carcinogen under the 
Globally Harmonized 

System for 
Classification and 

Labelling of 
Chemicals (GHS). 

Note IARC has 
classified mineral 
wools (glass wool, 
rock wool (stone 

wool), slag wool and 
continuous glass 
filament) as IARC 
Category 3: not 
classifiable as to 
carcinogenicity in 

humans. 
Note R in Regulation 
EC No. 1272/2008 
page 353/335 are 

exempted from 
mandatory 

classification as a 
carcinogen under the 
GHS in the European 

Union. 
Have been tested 

according to the test 
protocol Methods for 
the Determination of 

the Hazardous 
Properties for Human 
Health of Man Made 
Mineral Fibres April 
1999 and Note Q in 
EC Regulation No. 
1272/2008 page 

353/335 and found to 
comply with these 

tests. 
MMVF with random 
orientation, alkaline 

oxide and alkali earth 
oxide content greater 
than 18% by weight. 

(F) A3 carc A3 
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Mequinol [INN] 383 150-76-5 --- --- --- --- --- --- [sen] --- --- 

Mercaptoacetic acid 384 68-11-1 # --- [skin] [skin] --- (skin); (DSEN). 

MAK: skin absorption (H); 
sensitization of skin (SH) 

--- [skin] Skin, DSEN Skin, DSEN 

Thioglycolic acid 384 68-11-1 # --- [skin] [skin] --- (skin); (DSEN). 
MAK: skin absorption (H); 
sensitization of skin (SH) 

--- [skin] Skin, DSEN Skin, DSEN 

Mercury and 
compounds, ex- cept 

Mercury alkyls [as 
Hg] 

386 7439-97-6 
# 

--- Alkyl compounds - 
[skin][carc] 

 
Aryl compounds - 

[skin] 
 

Elemental and 
inorganic forms - 

[skin]  

Hg Vapor: [skin] 

 

Other: [skin] 

--- (skin); A4 (not classifiable as 
a human carcinogen); BEI 

issued. 
MAK: peak limitation category: 

II(8); skin absorption (H); 
sensitization of skin (SH); 
carcinogen category: 3B; 
pregnancy risk group: D 

--- --- Skin Skin 

4-Methyl-3- penten-2-

one 

387 141-79-7 --- --- --- --- MAK: peak limitation category: 

I(2); skin absorption (H); 
pregnancy risk group: D 

--- --- --- --- 

Mesityl oxide 387 141-79-7 --- --- --- --- MAK: peak limitation category: 
I(2); skin absorption (H); 
pregnancy risk group: D 

--- --- --- --- 

Methacrylic acid 388 79-41-4 # --- --- [skin] --- MAK: peak limitation category: 
I(2); pregnancy risk group: C 

--- --- --- --- 

Methane 390 74-82-8 [f] --- 

 

--- --- --- --- --- --- 

Methanethiol 391 74-93-1 --- --- --- --- MAK: peak limitation category: 

II(2); pregnancy risk group: D 

--- --- --- --- 

Methyl mercaptan 391 74-93-1 --- --- --- --- MAK: peak limitation category: 
II(2); pregnancy risk group: D 

--- --- --- --- 

Methyl alcohol 392 67-56-1 # --- [skin] [skin] --- (skin); BEI issued. 
EU: (skin). 

MAK: peak limitation category: 
II(2); skin absorption (H); 
pregnancy risk group: C 

[skin] [skin] Skin, BEI Skin 

Methomyl 393 16752-77-5 --- [skin] --- --- (skin); A4 (not classifiable as 

a human carcinogen); BEI 
issued 

--- --- (IFV) Skin, A4, 

BEI [C] 

Skin, carc A4 

1—Methoxypropan- 
2-ol 

394 107-98-2 # --- [skin] --- --- A4 (not classifiable as a 
human carcinogen). 

MAK: peak limitation category: 
I(2); pregnancy risk group: C. 

EU: (skin) 

[skin] --- A4  carc A4 

Methyl acetate 395 79-20-9 --- --- --- --- MAK: peak limitation category: 
I(4); pregnancy risk group: C 

--- --- --- --- 

Methyl acrylate 396 96-33-3 # --- [skin][dsen] [skin] [skin]  (skin); (SEN); A4 (not 
classifiable as a human 

carcinogen). 
MAK: peak limitation category: 

I(2); skin absorption (H); 
sensitization of skin (SH); 
pregnancy risk group: C. 

--- [skin] [sen] Skin, DSEN, A4 Skin, DSEN, 
carc A4 

Methylamine 397 74-89-5 

 

   MAK: peak limitation category: 

I(1); pregnancy risk group: D 

  
--- --- 
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*1,1,1-
Trichloroethane 

401 71-55-6 --- --- --- --- A4 (not classifiable as a 
human carcinogen); BEI 

issued. 
MAK: peak limitation category: 

II(2); skin absorption (H); 
pregnancy risk group: C. 

--- --- --- --- 

Methyl chloroform 401 71-55-6 [06] --- --- --- A4 (not classifiable as a 
human carcinogen); BEI 

issued. 
MAK: peak limitation category: 

II(2); skin absorption (H); 
pregnancy risk group: C. 

--- --- A4, BEI carc A4 

Methyl 2-
cyanoacrylate 

402 137-05-3 --- --- --- --- (DSEN); (RSEN). 
MAK: peak limitation category: 
I(1); pregnancy risk group: D 

--- --- DSEN, RSEN DSEN, RSEN 

Methylcyclohexane 403 108-87-2 --- --- --- --- MAK: peak limitation category: 
II(2); pregnancy risk group: D 

--- --- --- --- 

Methylcyclohexanol 404 25639-42-3 

 

--- --- ---  --- --- --- --- 

Methyl ethyl ketone 

or peroxides [MEKP] 

406 1338-23-4 [06] --- --- ---  --- --- --- --- 

Tricarbonyl 
(methylcyclopentatric

arbonyl dienyl) 

406 12108-13-3 
# 

--- [skin] [skin] --- (skin) --- [skin] Skin Skin 

Methyl formate 409 107-31-3 # --- [skin] --- --- (skin). 

MAK: peak limitation category: 
II(4); skin absorption (H); 
pregnancy risk group: C. 

EU: (skin) 

[skin] 

 

Skin Skin 

4-Methylpentan-2-ol 410 108-11-2 # --- [skin] [skin]  [skin] (skin). 
MAK: peak limitation category: 
I(1); pregnancy risk group: D 

[skin] [skin] Skin Skin 

Methyl methacrylate 411 80-62-6 --- [dsen] --- --- (SEN); A4 (not classifiable as 
a human carcinogen). 

MAK: peak limitation category: 
I(2); sensitization of skin (SH); 

pregnancy risk group: C 

--- [sen] DSEN, A4 DSEN, carc A4 

Parathion-methyl 412 298-00-0 # --- [skin] [skin] --- (skin); A4 (not classifiable as 

a human carcinogen); BEI 
issued 

--- [skin] (IFV) Skin, A4, 

BEI [C] 

Skin, carc A4 

Methyl propyl ketone 413 107-87-9 --- --- --- --- --- --- --- --- --- 

Pentan-2-one 413 107-87-9 --- --- --- --- --- --- --- --- --- 

1-Methyl-2-

pyrrolidone 

414 872-50-4 [06] --- --- --- --- [skin] [skin] --- --- 

Methyl silicate 415 681-84-5 --- --- --- --- --- --- --- --- --- 

Tetramethyl 
orthosilicate 

415 681-84-5 --- --- --- --- --- --- --- --- --- 

2-Phenylpropene 416 98-83-9 --- [carc] --- --- A3 (confirmed animal 

carcinogen with unknown 
relevance to humans). 

MAK: peak limitation category: 
I(2); pregnancy risk group: D. 

--- --- A3 carc A3 
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2018) 
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Schedule 22.9 
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alpha-Methyl styrene 416 98-83-9 --- [carc] --- --- A3 (confirmed animal 
carcinogen with unknown 

relevance to humans). 
MAK: peak limitation category: 
I(2); pregnancy risk group: D. 

--- --- A3 carc A3 

Methylstyrenes 417 25013-15-4 --- --- --- --- A4 (not classifiable as a 

human carcinogen). 
MAK: peak limitation category: 
I(2); pregnancy risk group: D 

--- --- A4 carc A4 

Vinyl toluenes, all 

isomers 

417 25013-15- 

4 

--- --- --- --- A4 (not classifiable as a 

human carcinogen). 
MAK: peak limitation category: 
I(2); pregnancy risk group: D 

--- --- A4 carc A4 

N-Methyl-N- 2,4,6-
tetranitroaniline 

418 479-45-8 # --- --- [skin] [skin] MAK: skin absorption (H); 
sensitization of skin (SH); 
carcinogen category: 3B 

--- [sen] --- --- 

Tetryl 418 479-45-8 # --- --- [skin] [skin] MAK: skin absorption (H); 

sensitization of skin (SH); 
carcinogen category: 3B 

--- [sen] --- --- 

Phosdrin 419 7786-34-7 
# 

--- --- [skin] [skin] (skin); A4 (not classifiable as 
a human carcinogen); BEI 

issued. 
MAK: peak limitation category: 

II(2); skin absorption (H) 

--- [skin] (IFV) Skin, A4, 
BEI [C] 

Skin, carc A4 

Mica inhalable 
particulate 

420 12001-26-2 --- --- --- --- --- --- --- [R] --- 

Mica respirable 
particulate 

421 12001-26-3 
# 

--- --- --- --- --- --- --- --- --- 

Molybdenum 
compounds [as Mo] 
soluble compounds 

422 7439-98-7 
(metal) 

--- --- --- [*Note: The PEL also 
applies to other insoluble 
molybdenum compounds 

(as Mo).] 

--- --- --- [R] A3 carc A3 

Molybdenum 
compounds [as Mo] 

insoluble compounds 

423 7439-98-7 
(metal) 

--- --- ---  [*Note: The PEL also 
applies to other insoluble 
molybdenum compounds 

(as Mo).] 

--- --- --- (I) 

[R] 

--- 

Naphthalene 427 91-20-3 --- [skin][carc] --- --- (skin); A3 (confirmed animal 

carcinogen with unknown 
relevance to humans). 

MAK: skin absorption (H); 
carcinogen category: 2; germ 

cell mutagen group: 3B 

--- [carc, 2] Skin, A3, BEI Skin, carc A3 

1,5- Naphthalene 

diisocyanate 

428 3173-72-6 --- --- --- --- MAK: carcinogen category: 

3B; sensitization of respiratory 
tract (SA) 

--- --- --- --- 

*Nickel 429 7440-02-0 
(metal) 

--- [skin][carc] Ca [*Note: The PEL does 
not apply to Nickel 

carbonyl.] 

A5 (not suspected as a 
human carcinogen). 
MAK: sensitization of 

respiratory tract and skin 
(SAH); carcinogen category: 1 

--- [carc, 2]  
 

Nickel metal - [sen] 

A5 carc A5 

Nickel carbonyl [as 
Ni] 

430 13463-39-3 --- [carc] Ca --- A3 (confirmed animal 
carcinogen with unknown 

relevance to humans) 

--- [carc, 2] A3 carc A3 
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Tetracarbonyl nickel 430 13463-39-3 --- [carc] Ca --- A3 (confirmed animal 
carcinogen with unknown 

relevance to humans) 

--- [carc, 2] A3 carc A3 

Nickel, organic 

compounds [as Ni] 

431 # --- --- --- --- --- --- --- --- --- 

*Nickel, inorganic 

compounds [as Ni] 
soluble compounds 

432 # --- [carc] --- --- --- [skin][carc] - nickel 

oxides and 
sulphides [sen] - 

nickel 
sulphate. 

Check individual 

classification details 
on the safety data 

sheet for information 
on classification. 

(I), A4 carc A4 

*Nickel, inorganic 

compounds [as Ni] 
insoluble compounds 

433 # --- [carc] --- --- --- --- --- (I), A1 carc A1 

Nitric acid 436 7697-37-2 --- [carc] --- --- --- --- --- --- --- 

Nitric oxide 437 10102-43-9 --- --- --- --- BEI issued. 

MAK: peak limitation category: 
I(2); pregnancy risk group: D. 

Limit applicable to 

underground mining 
and 

tunnelling industries 
ONLY until 

21/8/23 

--- BEI (M) --- 

Nitrogen 437 10102-43-9 --- --- --- --- BEI issued. 
MAK: peak limitation category: 
I(2); pregnancy risk group: D. 

Limit applicable to 
underground mining 

and 
tunnelling industries 

ONLY until 
21/8/23 

--- BEI (M) --- 

Nitroethane 440 79-24-3 --- --- --- --- MAK: peak limitation category: 
II(4); skin absorption (H); 
pregnancy risk group: D. 

EU: (skin) 

[skin] --- --- --- 

Nitrogen dioxide 441 10102-44-0 --- --- --- --- A4 (not classifiable as a 
human carcinogen). 

MAK: peak limitation category: 
I(1); carcinogen category: 3B; 

pregnancy risk group: D. 

Does not apply to 
underground 
mining and tunnelling 
industries until 21/8/23 

--- A4 carc A4 

Nitrogen trifluoride 442 7783-54-2 --- --- --- --- BEI issued --- --- BEI (M) --- 

Nitromethane 443 75-52-5 [06] --- --- --- A3 (confirmed animal 

carcinogen with unknown 
relevance to humans). 

MAK: skin absorption (H); 
carcinogen category: 3B 

--- --- A3 carc A3 

1-Nitropropane 444 108-03-2 --- --- --- --- A4 (not classifiable as a 
human carcinogen). 

MAK: peak limitation category: 
I(8); skin absorption (H); 
pregnancy risk group: D 

--- --- A4 carc A4 

*2- Nitroprapane 445 79-46-9 --- [carc] Ca --- A3 (confirmed animal 

carcinogen with unknown 
relevance to humans). 

MAK: skin absorption (H); 
carcinogen category: 2 

[carc] [carc, 1B] A3 carc A3 
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Schedule 22.9 
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Nitrous oxide 447 10024-97-2 [06] --- [*Note: REL for 
exposure to waste 
anaesthetic gas.] 

--- A4 (not classifiable as a 
human carcinogen). 

MAK: peak limitation category: 
II(2); pregnancy risk group: C 

--- --- A4 carc A4 

n-Octane 449 111-65-9 --- --- --- ---  
MAK: peak limitation category: 
II(2); pregnancy risk group: D 

--- --- --- --- 

Oil mist, mineral 450 # [06] --- --- --- 

 

--- --- --- --- 

Orthophosphoric acid 451 7664-38-2 --- --- --- --- MAK: peak limitation category: 

I(2); pregnancy risk group: C. 

--- --- --- --- 

Phosphoric acid 451 7664-38-2 --- --- --- --- MAK: peak limitation category: 

I(2); pregnancy risk group: C. 

--- --- --- --- 

Osmium tetroxide [as 

Os] 

452 20816-12-0 --- --- --- ---  --- --- --- --- 

Oxalic acid 453 144-62-7 --- --- --- ---  --- --- --- --- 

Ozone 454 10028-15-6 --- --- --- --- A4 (not classifiable as a 

human carcinogen). 
MAK: carcinogen category: 3B 

--- --- A4 carc A4 

Paraffin wax, fume 455 8002-74-2 --- --- --- --- --- --- --- --- --- 

Paraquate dichloride 
respirable particulate 

456 1910-42-5 
# 

--- --- --- --- --- --- --- --- --- 

Particles not 
otherwise classified 
[PNOC] inhalable 

particulate 

458 --- [g] 
[06] 

--- --- --- --- --- --- --- --- 

Particles not 
otherwise classified 
[PNOC] respirable 

particulate 

459 --- --- --- --- --- --- --- --- --- --- 

Pentaerythritol 

inhalable particulate 

461 115-77-5 --- --- --- --- --- --- This value is for 

inhalable dust 
containing no 

asbestos and < 1% 
crystalline silica. 

--- --- 

Pentaerythritol 
respirable particulate 

462 115-77-6 --- --- --- --- --- --- --- --- --- 

Pentane, all isomers 463 --- --- --- --- --- --- --- --- --- --- 

Perchloroethylene 464 127-18-4 # [06] --- --- --- A3 (confirmed animal 

carcinogen with unknown 
relevance to humans); BEI 

issued. 
MAK: peak limitation category: 

II(2); skin absorption (H); 
carcinogen category: 3B; 
pregnancy risk group: C. 

EU: (skin) 

[skin] --- A3, BEI carc A3 

Tetrachloroethylene 464 127-18-4 # --- --- --- --- A3 (confirmed animal 

carcinogen with unknown 
relevance to humans); BEI 

issued. 
MAK: peak limitation category: 

II(2); skin absorption (H); 

[skin] --- A3, BEI carc A3 
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(A) Notes 

carcinogen category: 3B; 
pregnancy risk group: C. 

EU: (skin) 

Perchloryl fluoride 465 7616-94-6 --- --- --- --- --- --- --- --- --- 

p- Phenylenediamine 
p-Phenylene diamine 

(correct spelling) 

467 106-50-3 # --- [skin] [skin]  [skin] A4 (not classifiable as a 
human carcinogen). 

MAK: (inhalable fraction): 
carcinogen category: 3B; peak 

limitation category: II(2); 
pregnancy risk group: C; skin 

absorption (H); sensitization of 
skin (SH) 

[skin] [sen] A4 carc A4 

Phenyl-2,3-

epoxypropyl ether 
Phenyl glycidyl ether 

(Correct name) 

468 122-60-1 # --- [skin][carc][dsen] --- --- (skin); (SEN); A3 (confirmed 

animal carcinogen with 
unknown relevance to 

humans). 
MAK: skin absorption (H); 
sensitization of skin (SH); 

carcinogen category: 2 

--- [sen][carc, 1B] Skin, DSEN, A3 Skin, DSEN, 

carc A3 

*Phenylethylene 469 100-42-5 --- [carc] --- --- A4 (not classifiable as a 
human carcinogen); BEI 

issued. 
MAK: peak limitation category: 
II(2); carcinogen category: 5; 

pregnancy risk group: C 

--- --- OTO, A3 carc A3 

*Styrene, monomer 469 100-42-5 [06] [carc] c --- --- --- --- OTO, A3 carc A3 

*Vinyl benzene 469 100-42-5 --- [carc] --- --- --- --- --- OTO, A3 carc A3 

Phosphine 473 7803-51-2 --- --- --- --- A4 (not classifiable as a 

human carcinogen). 
MAK: peak limitation category: 
II(2); pregnancy risk group: C. 

--- --- A4 carc A4 

Phosphorus, yellow 475 7723-14-0 

(12185-10-
3, ACGIH) 

--- --- --- --- MAK: (inhalable fraction): 

peak limitation category: II(2); 
pregnancy risk group: C 

--- --- --- --- 

Phosphorus 
pentachloride 

476 10026-13-8 --- --- --- --- MAK: (inhalable fraction): 
peak limitation category: I(1); 

pregnancy risk group: C. 

--- --- --- --- 

Phosphorus 
trichloride 

477 7719-12-2 --- --- --- --- MAK: peak limitation category: 
I(1); pregnancy risk group: C 

--- --- --- --- 

Phosphoryl trichloride 
Phosphorus 

oxychloride (correct 
term) 

478 10025-87-3 --- --- --- --- MAK: peak limitation category: 
I(1); pregnancy risk group: C 

--- --- --- --- 

Picloram 480 1918-02-1 --- --- --- --- A4 (not classifiable as a 
human carcinogen) 

--- --- A4 carc A4 

2,4,6-Trinitrophenol 481 88-89-1 # --- --- [skin]  [skin] MAK: skin absorption (H); 

sensitization of skin (SH); 
carcinogen category: 3B 

--- --- --- --- 

Picric acid 481 88-89-1 --- --- --- --- --- 

  
--- --- 

Piperazine 

dihydrochloride 

482 142-64-3 --- --- --- --- --- [sen] [sen] --- --- 

Plaster of Paris 
inhalable particulate 

484 26499-65-0 --- --- --- --- --- --- This value is for 
inhalable dust 

--- --- 
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containing no 
asbestos and < 1% 

crystalline silica. 

Plaster of Paris 

respirable particulate 

485 26499-65-1 --- --- --- --- --- --- --- --- --- 

Platinum metal 486 7440-06-4 --- --- --- --- --- --- --- --- --- 

Platinum mine dust 

respirable particulate 

487 — [06] --- --- --- --- --- --- --- --- 

Polyvinyl chloride 

[PVC] inhalable 
particulate 

489 9002-86-2 --- --- --- --- --- --- --- [R], A4 carc A4 

Polyvinyl chloride 
[PVC] respirable 

particulate 

490 9002-86-3 --- --- --- --- --- --- --- --- --- 

Portland cement 
inhalable particulate 

491 65997-15-1 --- --- --- --- A4 (not classifiable as a 
human carcinogen). 

MAK: carcinogen category: 3B 

--- This value is for 
inhalable dust 
containing no 

asbestos and < 1% 
crystalline silica. 

[E, R] A4 carc A4 

Portland cement 

respirable particulate 

492 65997-15-2 --- --- --- --- 

 

--- --- --- --- 

Potassium hydroxide 493 1310-58-3 --- --- --- --- 

 

--- --- --- --- 

Propan-1-ol 

n-Propyl alcohol 
(correct name) 

494 71-23-8 # --- [skin] [skin] --- 

 

[skin] [skin] A4 carc A4 

Propane 495 74-98-6 --- --- --- --- MAK: peak limitation category: 
II(4); pregnancy risk group: D 

  
--- --- 

2-Propyn-1-ol 496 107-19-7 # --- [skin] [skin] --- (skin). 
MAK: peak limitation category: 

I(2); skin absorption (H); 
pregnancy risk group: D 

[skin] [skin] --- --- 

Propionic acid 497 79-09-4 --- --- --- --- MAK: peak limitation category: 
I(2); pregnancy risk group: C. 

--- --- --- --- 

Propoxur 498 114-26-1 --- --- --- --- A3 (confirmed animal 

carcinogen with unknown 
relevance to humans); BEI 

issued. 
MAK: (inhalable fraction): 

peak limitation category: II(8) 

--- --- (IFV) A3, BEI [C] carc A3 

Propranolol 499 525-66-6 --- --- --- --- 

 

--- --- --- --- 

n-Propyl acetate 500 109-60-4 --- --- --- --- MAK: peak limitation category: 
I(2); pregnancy risk group: D 

--- --- --- --- 

Propylene dinitrate 

Propylene glycol 
dinitrate (correct 

name) 

501 6423-43-4 

# 

--- [skin] [skin] ---  (skin); BEI issued. 

MAK: peak limitation category: 
II(1); skin absorption (H); 
pregnancy risk group: C 

--- [skin] Skin, BEI (M) Skin 

Propylene glycol total 

(particulate and 
vapour) 

502 57-55-6 --- --- --- --- --- --- --- --- --- 

Propylene glycol 
particulate 

503 57-55-7 --- --- --- --- --- --- --- --- --- 
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Pulverised fuel ash 
inhalable particulate 

504 — --- --- --- --- --- --- --- --- --- 

Pulverised fuel ash 
respirable particulate 

505 — --- --- --- --- --- --- --- --- --- 

Pyrethrins 
Pyrethrum (correct 

name) 

506 8003-34-7 --- --- --- --- A4 (not classifiable as a 
human carcinogen). 

MAK: sensitization of skin 
(SH). 

--- [sen] A4 carc A4 

Pyridine 507 110-86-1 --- --- --- --- A3 (confirmed animal 

carcinogen with unknown 
relevance to humans). 

MAK: skin absorption (H); 
carcinogen category: 3B 

--- --- A3 carc A3 

2-Pyridylamine 508 502-29-0 
(504-29-0 

HSE) 

--- --- --- --- --- --- --- --- --- 

Rhodium (as Rh] 

metal fume and dust 

510 7440-16-6 

(metal) 

--- --- --- --- A4 (not classifiable as a 

human carcinogen). 
MAK: carcinogen category: 3B 

--- --- A4 carc A4 

Rhodium (as Rh] 

soluble salts 

511 7440-16-6 

(metal) 

--- [dsen] --- --- --- --- --- A4 carc A4 

Rouge inhalable 

particulate 

513 1309-37-1 --- --- --- --- A4 (not classifiable as a 

human carcinogen). 
MAK: carcinogen category: 3B 

--- --- [R} A4 carc A4 

Rouge respirable 
particulate 

514 1309-37-2 --- --- --- --- --- --- ---   

*Rubber fume 515 — --- [carc] - limit relates 

to 
cyclohexane 

soluble material. 

--- --- --- [carc] - limit relates to 

cyclohexane soluble 
material. 

--- --- --- 

*Rubber process dust 516 

 

--- --- --- --- --- [carc] --- --- --- 

Selenium and 
compounds, except 
hydrogen selenide 

[as Se] 

517 7782-49-2 --- --- [*Note: The REL also 
applies to other 

selenium compounds 
(as Se) except 

Selenium 
hexafluoride.] 

 [*Note: The PEL also 
applies to other selenium 

compounds (as Se) 
except Selenium 

hexafluoride.] 

MAK: (inhalable fraction): 
peak limitation category: II(8); 

skin absorption (H); 
carcinogen category: 3B; 
pregnancy risk group: C 

--- --- --- --- 

Silane 518 7803-62-5 --- --- --- --- --- --- --- --- --- 

Silicon tetrahydride 518 7803-62-5 --- --- --- --- --- --- --- --- --- 

Silica, amorphous 

inhalable particulate 

519 7631-86-9 --- --- --- --- --- --- --- --- --- 

Silica, amorphous 

respirable particulate 

520 7631-86-10 --- --- --- --- --- --- --- --- --- 

* Silica, crystalline 
[respirable 
particulate] 
Cristobalite 

521 14464-46-1 --- [carc] --- --- --- [carc] - where 
generated as a 
result of a work 

process. 

[carc, 1A] [R} A2 carc A2 

Cristobalite 521 14464-46-1 --- [carc] --- --- --- [carc] - where 
generated as a 
result of a work 

process. 

[carc, 1A] [R} A2 carc A2 
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* Silica, crystalline 
[respirable 

particulate] Quartz 

522 14808-60-7 --- [carc] Ca --- A2 (suspected human 
carcinogen). 

MAK: carcinogen category: 1 

[carc] - where 
generated as a 
result of a work 

process. 

[carc, 1A] [R} A2 carc A2 

Quartz, crystalline 522 14808-60-7 --- [carc] --- --- --- [carc] - where 
generated as a 
result of a work 

process. 

[carc, 1A] [R} A2 carc A2 

* Silica, crystalline 
[respirable 

particulate] Tridymite 

523 15468-32-3 --- --- --- --- --- [carc] - where 
generated as a 
result of a work 

process. 

[carc, 1A] --- --- 

Tridymite 523 14808-60- 

7 

--- --- Ca --- A2 (suspected human 

carcinogen). 
MAK: carcinogen category: 1 

[carc] - where 

generated as a 
result of a work 

process. 

[carc, 1A] [R} A2 carc A2 

* Silica, crystalline 

[respirable 
particulate] Tripoli 

524 1317-95-9 --- --- 

 

--- --- [carc] - where 

generated as a 
result of a work 

process. 

[carc, 1A] [R} A2 carc A2 

Tripoli 524 14808-60-7 --- --- Ca --- A2 (suspected human 

carcinogen). 
MAK: carcinogen category: 1 

[carc] - where 

generated as a 
result of a work 

process. 

[carc, 1A] [R} A2 carc A2 

Silica, fused 
[respirable 
particulate] 

525 60676-86-0 --- --- --- --- --- --- [carc, 1A] --- --- 

Silicon inhalable 

particulate 

526 7440-21-3 --- --- --- --- --- --- This value is for 

inhalable dust 
containing no 

asbestos and < 1% 
crystalline silica. 

--- --- 

Silicon respirable 
particulate 

527 7440-21-4 --- --- --- --- --- --- --- --- --- 

Silicon carbide 
inhalable particulate 

528 409-21-2 --- [carc] --- --- --- --- This value is for 
inhalable dust 
containing no 

asbestos and < 1% 
crystalline silica. 

Nonfibrous (I,E), 
(R,E) 

 

Fibrous 

(including 
whiskers) (F) A2 

Fibrous 
(including 

whiskers) carc 
A2 

Silicon carbide 

respirable particulate 

529 409-21-3 --- [carc] --- --- --- --- --- --- --- 

Silver 530 7440-22-4 

(metal) 

--- --- --- --- MAK: (inhalable fraction): 

peak limitation category: II(8); 
pregnancy risk group: D. 

--- --- --- --- 

Silver compounds [as 
Ag] 

531 — --- --- --- --- --- --- --- --- --- 

Sodium azide 532 26628-22-8 

# 

--- [skin] [skin] --- A4 (not classifiable as a 

human carcinogen). 
MAK: peak limitation category: 
I(2); pregnancy risk group: D. 

EU: (skin) 

[skin] The exposure 

standards are 
established as 

gravimetric (mg/m³) 
values and converted 
into volumetric values. 

A4 carc A4 
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Sodium hydrogen 
sulphite 

534 7631-90-5 --- --- --- --- A4 (not classifiable as a 
human carcinogen) 

--- --- A4 carc A4 

Sodium hydroxide 535 1310-73-2 [06] --- --- --- --- --- --- 

 

 

Starch inhalable 

particulate 

536 9005-25-8 --- --- --- ---  

A4 (not classifiable as a 
human carcinogen) 

--- This value is for 

inhalable dust 
containing no 

asbestos and < 1% 
crystalline silica. 

A4 carc A4 

Starch respirable 

particulate 

537 9005-25-9 --- --- --- --- --- --- --- --- --- 

Stibine 538 7803-52-3 --- --- --- --- --- --- --- --- --- 

Strychnine 539 57-24-9 --- --- --- --- --- --- --- --- --- 

Subtilisins [Proteolytic 
enzymes as 100% 

pure crystalline 
enzyme] 

540 1395-21-7 
9014-01-1 

[06] [rsen] --- --- --- [sen] [sen] --- --- 

Sucrose 541 57-50-1 --- --- --- --- A4 (not classifiable as a 
human carcinogen) 

--- This value is for 
inhalable dust 
containing no 

asbestos and < 1% 
crystalline silica. 

A4 carc A4 

TEDP 542 3689-24-5 

# 

--- [skin] [skin] [skin] (skin); A4 (not classifiable as 

a human carcinogen); BEI 
issued. 

MAK: peak limitation category: 
II(2); skin absorption (H); 
pregnancy risk group: C. 

EU: (skin) 

[skin] [skin] (IFV) Skin, A4, 

BEI [C] 

Skin, carc A4 

Tetraethyl 

dithiopyrophosphate 

542 3689-24-5 

# 

--- [skin] [skin] [skin] (skin); A4 (not classifiable as 

a human carcinogen); BEI 
issued. 

MAK: peak limitation category: 
II(2); skin absorption (H); 
pregnancy risk group: C. 

EU: (skin) 

[skin] [skin] (IFV) Skin, A4, 

BEI [C] 

Skin, carc A4 

Sulphur dioxide 543 7446-09-5 --- --- --- --- A4 (not classifiable as a 
human carcinogen). 

MAK: peak limitation category: 
I(1); pregnancy risk group: C. 

--- --- A4 carc A4 

Sulphur hexafluoride 544 2551-62-4 --- --- --- --- MAK: peak limitation category: 
II(8); pregnancy risk group: D 

--- --- --- --- 

Sulphuric acid 545 7664-93-9 --- [carc] --- --- A2 (suspected human 
carcinogen). 

MAK: (inhalable fraction): 
peak limitation category: I(1); 

carcinogen category: 4; 
pregnancy risk group: C. 

The mist is defined as 
the thoracic fraction. 

--- (T) A2 (M) carc A2 

Sulphur tetrafluoride 546 7783-60-0 --- --- --- --- --- --- --- --- --- 

Sulphuryl difluoride 547 2699-79-8 --- --- --- --- --- --- --- --- --- 

2,4,5-T 548 93-76-5 --- [carc] --- --- A4 (not classifiable as a 

human carcinogen). 
MAK: (inhalable fraction): 

peak limitation category: II(2); 

--- --- A4 carc A4 
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Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 22.9 A 

DoEL (Proposed, 
2018) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 
Proposed 

Schedule 22.9 
(A) Notes 

skin absorption (H); 
pregnancy risk group: C 

2,4,5-
Trichlorophenoxyaoet

ic acid 

548 93-76-5 --- [carc] --- --- A4 (not classifiable as a 
human carcinogen). 

MAK: (inhalable fraction): 
peak limitation category: II(2); 

skin absorption (H); 
pregnancy risk group: C 

--- --- A4 carc A4 

Tetraethyl 
pyrophosphate 

549 107-49-3 # --- [skin] [skin] [skin] (skin); BEI issued. 
MAK: peak limitation category: 

II(2); skin absorption (H) 

--- [skin] (IFV) Skin, BEI 
[C] 

Skin 

TNT 550 118-96-7 # --- [skin] [skin]  [skin] (skin); BEI issued. 
MAK: skin absorption (H); 
sensitization of skin (SH); 

carcinogen category: 2; germ 
cell mutagen group: 3B 

[skin] [skin] (IFV) Skin, BEI 
[M] 

Skin 

Talc respirable 

particulate 

552 14807-96-7 

14807-96-
6? 

--- --- --- --- A4 (not classifiable as a 

human carcinogen). 
MAK: (without asbestos fibres 

(respirable fraction)): 
carcinogen category: 3B 

  
(E, R) A4 carc A4 

Tantalum metal and 
oxide dusts [as Ta] 

553 7440-25-7 
1314-61-0 

--- --- --- --- MAK: carcinogen category: 
3A; pregnancy risk group: C 

--- --- --- --- 

Tellurium and 

compounds, except 
hydrogen telluride [as 

Te] 

554 13494-80-9 --- --- [*Note: The REL also 

applies to other 
tellurium compounds 

(as Te) except 
Tellurium hexafluoride 
and Bismuth telluride.] 

 [*Note: The PEL also 

applies to other tellurium 
compounds (as Te) 

except Tellurium 
hexafluoride and 
Bismuth telluride.] 

--- --- --- --- --- 

Terphenyls, all 

isomers 

555 26140-60-3 --- --- --- --- --- --- --- --- --- 

1,1,1,2-Tetrachloro- 

1,2- difluoroethane 
1,1,2,2-Tetrachloro-
1,2-difluoroethane 

(correct name) 

557 76-12-0 --- --- --- --- MAK: peak limitation category: 

II(2); pregnancy risk group: D 

--- --- --- --- 

1,1,1,2-Tetrachloro- 
2,2- difluoroethane 

558 76-11-9 --- --- --- --- MAK: peak limitation category: 
II(2); pregnancy risk group: D 

--- --- --- --- 

Tetrachloronaphthale

nes, all isomers 

559 1335-88-2 

# 

--- --- [skin]  [skin] --- --- --- --- --- 

1,1,1,2-

Tetrafluoroethane 
[HFC 134a] 

560 811-97-2 # --- --- [skin]  [skin] --- --- --- --- --- 

Tetrasodium 
pyrophosphate 

563 7722-88-5 --- --- --- --- --- --- --- --- --- 

Thionyl chloride 565 7719-09-7 [06] --- --- --- --- --- --- --- --- 

Thiram 566 137-26-8 # [06] [dsen] --- --- (SEN); A4 (not classifiable as 
a human carcinogen). 

MAK: sensitization of skin 
(SH) 

--- [sen] (IFV) DSEN, A4 DSEN, carc A4 

Tin compounds, 
inorganic ex- cept 

SnH4 [as Sn] 

567 7440-31-5 
(Added) 

--- [skin] [*Note: The REL also 
applies to other 

inorganic tin 

[*Note: The PEL also 
applies to other inorganic 

--- --- --- (I) --- 
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Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 22.9 A 

DoEL (Proposed, 
2018) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 
Proposed 

Schedule 22.9 
(A) Notes 

compounds (as Sn) 
except tin oxides.] 

tin compounds (as Sn) 
except tin oxides.] 

Titanium dioxide 
inhalable particulate 

569 13463-67-7 --- [carc] Ca --- A4 (not classifiable as a 
human carcinogen). 

MAK: peak limitation category: 
II(8); carcinogen category: 4; 

pregnancy risk group: C 

--- This value is for 
inhalable dust 
containing no 

asbestos and < 1% 
crystalline silica. 

A4 carc A4 

Titanium dioxide 

respirable particulate 

570 13463-67-8 --- --- --- --- --- --- --- --- --- 

p- Toluenesulphonyl 
chloride 

572 98-59-9 --- --- --- --- --- --- --- --- --- 

Tributyl phosphate, 
all isomers 

573 126-73-8 [06] --- --- --- A3 (confirmed animal 
carcinogen with unknown 

relevance to humans); BEI 
issued. 

MAK: peak limitation category: 
II(2); skin absorption (H); 
carcinogen category: 4; 
pregnancy risk group: C 

--- [carc, 2] (IFV) A3, BEI [C] carc A3 

Trichloroacetic acid 574 76-03-9 --- [carc] --- --- A3 (confirmed animal 
carcinogen with unknown 

relevance to humans). 
MAK: peak limitation category: 
I(1); pregnancy risk group: C 

  
A3 carc A3 

1,2,4-
Trichlorobenzene 

575 120-82-1 [06] [carc] --- --- MAK: skin absorption (H); 
carcinogen category: 3B. 

EU: (skin) 

[skin] --- --- --- 

1,1,2-

Trichlorotrifluoroethan
e 

579 76-13-1 --- --- --- --- A4 (not classifiable as a 

human carcinogen). 
MAK: peak limitation category: 
II(2); pregnancy risk group: D 

  
A4 carc A4 

Tri-o-cresyl 

phosphate 

580 78-30-8 # --- --- [skin]   (skin); BEI issued 

 

[skin] (IFV), Skin, BEI 

[C] 

Skin 

Tri-o-toyl phosphate 580 78-30-8 --- --- 

    
[skin] (IFV), Skin, BEI 

[C] 

Skin 

Triethylamine 581 121-44-8 [06] [skin] --- --- (skin); A4 (not classifiable as 
a human carcinogen). 

MAK: peak limitation category: 
I(2); pregnancy risk group: D. 

EU: (skin) 

[skin] 

 

Skin, A4 Skin, carc A4 

Trimethylamine 584 75-50-3 --- --- --- --- --- --- --- --- --- 

Trimethylbenzene, all 
isomers or mixtures 

585 25551-13-7 --- --- --- --- --- --- --- --- --- 

Trimethyl phosphite 586 121-45-9 --- --- --- --- MAK: skin absorption (H) 

  
  

Triphenyl phosphate 587 115-86-6 --- [skin] --- --- A4 (not classifiable as a 
human carcinogen) 

  
A4 carc A4 

Tungsten and 
compounds [as W] 

soluble 

588 7440-33-7 
(metal) 

--- --- [*Note: The REL also 
applies to other 

insoluble tungsten 
compounds (as W).] 

--- --- --- --- (R) --- 

Tungsten and 

compounds [as W] 
insoluble 

589 7440-33-7 

(metal) 

--- --- [*Note: The REL also 

applies to other 

--- --- --- --- (R) --- 
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Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 22.9 A 

DoEL (Proposed, 
2018) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 
Proposed 

Schedule 22.9 
(A) Notes 

insoluble tungsten 
compounds (as W).] 

Turpentine 590 8006-64-2 --- ---  --- A4 (not classifiable as a 
human carcinogen). 

MAK: peak limitation category: 
II(2); skin absorption (H); 
sensitization of skin (SH); 
pregnancy risk group: D 

--- [sen] DSEN, A4 DSEN, carc A4 

Uranium (natural). 
Soluble and insoluble 

compounds [as U] 

591 7440-61-1 
(metal) 

[06] --- Ca --- A1 (confirmed human 
carcinogen); BEI issued 

--- --- A1, BEI carc A1 

Vanadium pentoxide 
inhalable particulate 

592 1314-62-1 --- [carc] --- --- 

 

--- --- A3 carc A3 

Vanadium pentoxide 
fume and respirable 

paniculate 

593 1314-62-2 --- --- [*Note: The REL 
applies to all 

vanadium compounds 
except Vanadium 

metal and Vanadium 
carbide (see 

Ferrovanadium dust).] 

--- --- --- --- --- --- 

Vinyl acetate 594 108-05-4 --- [carc] --- --- A3 (confirmed animal 

carcinogen with unknown 
relevance to humans). 

MAK: carcinogen category: 
3A. 

--- --- A3 carc A3 

Warfarin 597 81-81-2 --- [skin] --- --- MAK: peak limitation category: 

II(8); skin absorption (H); 
pregnancy risk group: B 

--- --- (I), Skin Skin 

Welding fumes 598 — Note [h] --- --- --- --- --- --- --- --- 

White spirit [Stoddard 

Solvent] 

599 8052-41-3 --- --- --- --- --- --- [carc, 1B] --- --- 

Wood dust: Soft 
wood 

601 — --- [rsen][carc] Ca --- --- [sen] - If softwood 
dusts are 

mixed with hardwood 
dusts, 

the WEL for hardwood 
dusts 

shall apply to all the 
wood 

dusts present in that 
mixture. 

[sen] Western red 
cedar (I), DSEN, 

RSEN, A4 
 

All other species 
(I) 

Western red 
cedar DSEN, 

RSEN, carc A4 
  

Yttrium 604 7440-65-5 --- --- [*Note: The REL also 
applies to other 

yttrium compounds 
(as Y).] 

[*Note: The PEL also 
applies to other yttrium 

compounds (as Y).] 

--- --- --- --- --- 

Zinc chloride, fume 605 7646-85-7 --- --- --- --- MAK: (respirable fraction): 
peak limitation category: I(4); 

pregnancy risk group: C. 
MAK: (inhalable fraction): 

peak limitation category: I(2); 
pregnancy risk group: C 

--- --- --- --- 

Zinc oxide, fume 606 1314-13-2 --- --- --- --- MAK: (as Zn, respirable 
fraction): peak limitation 
category: I(4); (as Zn, 

inhalable fraction): peak 

--- --- [R] --- 
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Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 22.9 A 

DoEL (Proposed, 
2018) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 
Proposed 

Schedule 22.9 
(A) Notes 

limitation category: I(2); 
pregnancy risk group: C 

Zinc stearate 
inhalable particulate 

607 557-05-1 --- --- --- --- A4 (not classifiable as a 
human carcinogen) 

--- --- (I) 
[R] 

--- 

Zinc stearate 
respirable particulate 

608 557-05-2 --- --- --- --- A4 (not classifiable as a 
human carcinogen) 

--- ---  (I) 
[R] 

--- 

Zirconium 

compounds [as Zr] 

609 7440-67-7 --- --- [*Note: The REL 

applies to all 
zirconium compounds 

(as Zr) except 
Zirconium 

tetrachloride.] 

--- A4 (not classifiable as a 

human carcinogen). 
MAK not established but data 

are available 

--- --- A4 carc A4 

Oxygen — 7782-44-7 --- --- --- --- 

 

--- --- — — 

1,6- Hexanolactam 
Caprolactam (correct 

term) 

104-105 105-60-2 --- --- --- --- A5 (not suspected as a 
human carcinogen). 

MAK: (inhalable fraction): 
peak limitation category: I(2); 

pregnancy risk group: C. 

--- ---  (IFV), A5  carc A5 

PCBs 124-125 --- --- [skin][carc] --- --- 

 

[skin] [skin] --- --- 

Polychlorinated 

biphenyls [PCBs] 

124-125 --- --- [skin][carc] --- --- 

 

[skin] [skin] --- --- 

Aluminium pyro 

powders 

19A 7429-90-5 [06*] --- --- --- A4 (not classifiable as a 

human carcinogen). 
MAK: (inhalable fraction): 

(respirable fraction): 
pregnancy risk group: D 

--- --- [R], A4 carc A4 

Aluminium welding 

fumes 

20A 7429-90-5 [06*] --- --- --- A4 (not classifiable as a 

human carcinogen). 
MAK: pregnancy risk group: D 

--- --- [R], A4 carc A4 

1,2 Drhydroxyethane 283- 284 107-21-1 --- [skin] --- --- 

 

[skin] [skin] A4 carc A4 

Ethane 1,2-diol 283- 284 107-21-1 --- [skin] --- --- 

 

[skin] [skin] A4 carc A4 

Ethylene glycol 283-284 107-21-1 # [06] [skin] --- --- A4 (not classifiable as a 
human carcinogen). 

EU: (skin) 

[skin] [skin]  (V) 

 (I, H), A4 

 

carc A4 

Flour dust 296A — [06*] --- --- --- --- [sen] 

 

(I), RSEN RSEN 

Cyanides, except 

hydrogen cyanide, 
cyanogen and 

cyanogen chloride 

335-337 57-12-5 --- --- --- --- --- [skin] [skin] --- --- 

*4,4’- Methylene- 

diphenyl diisocyanate 
[MDI] 

360A 101-68-8 --- --- --- --- --- --- [sen] [carc, 2] --- --- 

*MDI 360A 101-68-8 --- --- --- --- --- --- [sen] [carc, 2] --- --- 

*Methyl isocyanate 360B 624-83-9 --- [skin][dsen][rsen] --- --- --- [sen] [sen] Skin, DSEN Skin, DSEN 

*2,4-Toluene 

diisocyanate [TDI] 

360C 584-84-9 --- --- --- --- --- --- [sen] [carc, 2] (IFV), Skin, 

DSEN, RSEN, 
A3 

Skin, DSEN, 

RSEN, carc A3 

*4-Methyl-m-

phenylene 
diisocyanate 

360C 584-84-9 --- --- --- --- --- --- [sen] [carc, 2] (IFV), Skin, 

DSEN, RSEN, 
A3 

Skin, DSEN, 

RSEN, carc A3 
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Substance 
Pollutant 

Code 
CAS 

Numbers 
Schedule 22.9 A 

DoEL (Proposed, 
2018) 

NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 
Proposed 

Schedule 22.9 
(A) Notes 

*TDI 360C 584-84-9 --- --- --- --- --- --- [sen] [carc, 2] (IFV), Skin, 
DSEN, RSEN, 

A3 

Skin, DSEN, 
RSEN, carc A3 

Nickel, subsulfide 433A 12035-72-2 [06*] [carc] --- --- --- --- 

 

 (I), A1 carc A1 

Propane-1,2-diol 502- 503 57-55-6 --- --- --- --- --- --- 

  
 

Talc inhalable 
particulate 

55 1 14807-96-6 --- --- --- --- --- --- 

 

 (E, R), A4  carc A4 

Dibismuth tritelluride 56-57 1304-82-1 --- --- --- --- --- --- --- Undoped - A4 
Doped - A4 

Undoped - carc 
A4 

Doped - carc A4 

Divanadium 

pentoxide 

592- 593 1314-62-1 --- [carc] --- --- --- --- ---  (I), A3 carc A3 

Vegetable oil mist 593A — --- --- --- --- --- ---   --- 

Zinc distearate 606-607 557-05-1 --- --- --- --- --- --- 

 

 (I), (R) ---  

Limestone 96-97 1317-65-3 --- --- --- --- --- --- This value is for 
inhalable dust 
containing no 

asbestos and < 1% 
crystalline silica. 

--- --- 

Marble 96-97 1317-65-3 --- --- --- --- --- --- This value is for 
inhalable dust 
containing no 

asbestos and < 1% 
crystalline silica. 

--- ---  

Chlorodiphenyl 

(PCBs) 

--- --- --- [skin] [carc] --- --- --- [skin] --- --- --- 

Silica fume 

[respirable 
particulate] 

--- 69012-64-2 --- --- --- --- --- --- ---            --- --- 
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25 APPENDIX I 

Table 102: Comparison of Schedule 22.9(A) airborne pollutants with skin notations 

Pollutant Name 
Pollutant 

Code 
CAS 

Numbers 
Schedule 22.9 

A 
DoEL (Proposed, 

2018) 
NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

Proposed 

Schedule 
22.9(A) Notes 

*Acrylamide 8 79-06-1 Sk [skin][carc] Ca [skin] [skin] A3 (confirmed animal 
carcinogen with unknown 

relevance to humans). 
EU: (skin). 

MAK: carcinogen category: 2; 
germ cell mutagen group: 2; 

sensitization of skin (SH); skin 
absorption (H) 

[skin] [carc] [skin] [sen] 
[carc,1B] 

(IFV), Skin, DSEN, 
A2 

Skin, DSEN, 
carc A2 

*Acrylonitrile 10 --- Sk [skin] Ca [skin] [skin] (skin); A3 (confirmed animal 
carcinogen with unknown 

relevance to humans). 
MAK: carcinogen category: 2; 
sensitization of skin (SH); skin 

absorption (H) 

[skin] [carc] [skin] [sen] [carc, 
1B] 

--- --- 

Aldrin 11 309-00-2 Sk [skin] Ca [skin] [skin] (skin); A3 (confirmed animal 

carcinogen with unknown 
relevance to humans). 

MAK: (inhalable fraction): peak 
limitation category: II(8); skin 

absorption (H) 

---  [skin] [carc, 2] (IFV), Skin, A3 Skin, carc A3 

Allyl alcohol 12 107-18-6 Sk [skin] [skin] [skin] (skin); A4 (not classifiable as a 

human carcinogen). 
EU: (skin). 

MAK: skin absorption (H); 
carcinogen category: 3B 

[skin]  [skin] Skin, A4 Skin, carc A4 

Xylidine, all 
isomers 

21 1300-73-8 Sk [06] [skin][carc] [skin] [skin] (skin); BEI issued; A3 (confirmed 
animal carcinogen with unknown 

relevance to humans). 
MAK: skin absorption (H); 
carcinogen category: 3A  

 ---  [skin] (IFV), Skin, A3, BEI 
(M) 

Skin, carc A3 

Aniline 29 62-53-3 Sk [skin] ---  [skin] (skin); A3 (confirmed animal 

carcinogen with unknown 
relevance to humans); BEI 

issued. 
MAK: peak limitation category: 

II(2); skin absorption (H); 
sensitization of skin (SH); 
carcinogen category: 4; 

pregnancy risk group: C; BAT 
issued 

 [skin] [skin] [sen] [carc, 2] Skin, A3, BEI Skin, carc A3 

o-ansidine 30 90-04-0 Sk [skin][carc] Ca [skin] [skin] (skin); A3 (confirmed animal 
carcinogen with unknown 

relevance to humans); BEI 
issued. 

MAK: skin absorption (H); 
carcinogen category: 2  

 ---  --- Skin, A3, BEI (M) Skin, carc A3 

p-anisidine 30 104-94-9 Sk [skin][carc] [skin] [skin] (skin); A4 (not classifiable as a 
human carcinogen); BEI issued. 

MAK: skin absorption (H); 
carcinogen category: 3B 

--- --- Skin, A4, BEI (M) Skin, carc A4 
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Pollutant Name 
Pollutant 

Code 
CAS 

Numbers 
Schedule 22.9 

A 
DoEL (Proposed, 

2018) 
NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

Proposed 
Schedule 

22.9(A) Notes 

Azinphos-methyl 37 86-50-0 Sk [skin][dsen] [skin] [skin] (skin); (SEN); BEI issued. 
MAK: (inhalable fraction): peak 
limitation category: II(8); skin 

absorption (H); sensitization of 
skin (SH); pregnancy risk group: 

B 

---  [skin] [sen] (IFV), Skin; DSEN; 
A4; BEl (C) 

Skin, DSEN, 
carc A4 

Ethyleneimine 38 151-56-4 Sk  [skin][carc] --- --- (skin); A3 (confirmed animal 
carcinogen with unknown 

relevance to humans). 
MAK: skin absorption (H); 

carcinogen category: 2; germ 
cell mutagen group: 2 

--- [skin] [carc, 1B] Skin, A3 Skin, carc A3 

Lindane 39 58-89-9 Sk  --- [skin]  [skin]  (skin); A3 (confirmed animal 
carcinogen with unknown 

relevance to humans). 
MAK: (inhalable fraction): peak 
limitation category: II(8); skin 
absorption (H); carcinogen 
category: 4; pregnancy risk 

group: C 

---  [skin] Skin, A3 Skin, carc A3 

Trimellitic 

anhydride 

45 552-30-7 Sen [skin][dsen][rsen] Should be handled in 

the workplace as an 
extremely toxic 

substance 

 --- (skin); (SEN). 

MAK: (respirable fraction): peak 
limitation category: I(1); 

sensitization of respiratory tract 
(SA)  

 [sen]  [sen]  (IFV), Skin, DSEN, 

RSEN 

Skin, DSEN, 

RSEN 

Bromoform 71 75-25-2 Sk  --- [skin] [skin] A3 (confirmed animal 
carcinogen with unknown 

relevance to humans). 
MAK: carcinogen category: 3B  

 ---  [skin] A3 carc A3 

Methyl bromide 72 74-83-9 Sk [skin] ---  [skin] A4 (not classifiable as a human 
carcinogen). 

MAK: peak limitation category: 
I(2); carcinogen category: 3B; 

pregnancy risk group: C  

[skin]  [skin] Skin, A4 Skin, carc A4 

n-Butyl alcohol 76 71-36-3 Sk  --- [skin] --- MAK: peak limitation category: 

I(1); pregnancy risk group: C  

[skin]  [skin] --- --- 

Methyl ethyl ketone 
[MEK] 

78 78-93-3 Sk [skin] --- --- BEI issued. 
MAK: peak limitation category: 

I(1); skin absorption (H); 
pregnancy risk group: C. 

 [skin][BMGV]  --- BEI --- 

*2- Butoxyethanol 
[EGBE] 

80 111-76-2 Sk  --- [skin] [skin] A3 (confirmed animal 
carcinogen with unknown 

relevance to humans); BEI 
issued. 

EU: (skin). 
MAK: peak limitation category: 

I(2); skin absorption (H); 
carcinogen category: 4; 
pregnancy risk group: C  

 [skin][BMGV] [skin] A3, BEI carc A3 

n-Butylamine 86 109-73-9 Sk [06] [skin] [skin] [skin] (skin). 

MAK: peak limitation category: 
I(2); pregnancy risk group: C  

 --- [skin] Skin Skin 

2-sec- Butylphenol 91 89-72-5 Sk [skin] [skin] --- (skin)  [skin] [skin] Skin Skin 
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Pollutant Name 
Pollutant 

Code 
CAS 

Numbers 
Schedule 22.9 

A 
DoEL (Proposed, 

2018) 
NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

Proposed 
Schedule 

22.9(A) Notes 

Captafol 106 6/1/2425 Sk [skin][carc] Ca [skin] --- (skin); (SEN); A3 (confirmed 
animal carcinogen with unknown 

relevance to humans)  

---  [skin] [sen] [carc, 
1B] 

(IFV), Skin, DSEN, 
RSEN, A3 

Skin, DSEN, 
RSEN, carc 

A3 

*Carbon disulphide 112 75-15-0 Sk [skin] [skin] --- (skin); A4 (not classifiable as a 

human carcinogen); BEI issued. 
MAK: peak limitation category: 

II(2); skin absorption (H); 
pregnancy risk group: B. 

EU: (skin)  

[skin] [skin] Skin, A4, BEI Skin, carc A4 

Carbon 

tetrachloride 

115 56-23-5 Sk [skin][carc] Ca --- (skin); A2 (suspected human 

carcinogen). 
MAK: peak limitation category: 

II(2); skin absorption (H); 
carcinogen category: 4; 
pregnancy risk group: C. 

EU: (skin) 

[skin] [skin] [carc, 2] Skin, A2 Skin, carc A2 

Chlordane 122 57-74-9 Sk [skin][carc] Ca [skin] [skin] --- --- [skin] [carc, 2] (IFV), Skin, A3 Skin, carc A3 

Chlorodiphenyl 
(42% chlorine) 

124 53469-21-9 Sk [skin][carc] Ca  [skin] --- --- [skin] Skin Skin 

Chlorodiphenyl 
(54% chlorine) 

125 11097-69-1 Sk [skin][carc] Ca  --- (skin); A3 (confirmed animal 
carcinogen with unknown 

relevance to humans)  

--- [skin] Skin, A3 Skin, carc A3 

beta-Chloroprene 133 126-99-8 Sk [skin][carc] Ca  [skin] (skin); A2 (suspected human 
carcinogen). 

MAK: skin absorption (H); 
carcinogen category: 2  

--- [skin] [carc, 1B] Skin, A2 Skin, carc A2 

*Epichlorohydrin 135 106-89-8 Sk [skin][carc]  --- [skin] (skin); A3 (confirmed animal 
carcinogen with unknown 

relevance to humans). 
MAK: skin absorption (H); 
sensitization of skin (SH); 

carcinogen category: 2; germ 
cell mutagen group: 3B 

[carc] [skin] [sen] [carc, 
1B] 

Skin, A3 Skin, carc A3 

Ethylene 

chlorohydrin 

137 107-07-3 Sk  [skin] [skin] [skin] (skin); A4 (not classifiable as a 

human carcinogen). 
MAK: peak limitation category: 

II(1); skin absorption (H); 
pregnancy risk group: C 

[skin] [skin] Skin, A4 Skin, carc A4 

Chloroform 139 67-66-3 Sk [skin][carc] Ca  --- A3 (confirmed animal 
carcinogen with unknown 

relevance to humans). 
MAK: peak limitation category: 

II(2); skin absorption (H); 
carcinogen category: 4; 
pregnancy risk group: C. 

EU: (skin)  

[skin] [skin] [carc, 2] A3 carc A3 

1-Chloro-4-

nitrobenzene 

141 100-00-5 Sk [06] --- --- --- (skin); A3 (confirmed animal 

carcinogen with unknown 
relevance to humans); BEI 

issued. 
MAK: skin absorption (H); 
carcinogen category: 3B  

[skin] [skin] [carc, 2] Skin, A3, BEI (M) Skin, carc A3 

Chlorpyrifos 147 2921-88- 2 Sk [skin] [skin] --- (skin); A4 (not classifiable as a 

human carcinogen); BEI issued  

[skin] [skin] (IFV), Skin, A4, BEI 

[C] 

Skin, carc A4 
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Cumene 159 98-82-8 Sk [skin][carc] [skin] ---  
MAK: peak limitation category: 

II(4); skin absorption (H); 
carcinogen category: 3B; 
pregnancy risk group: C. 

EU: ( skin)  

 [skin] [skin]  --- --- 

Cyclonite (RDX] 168 121-82-4 Sk [skin] [skin]  --- (skin); A4 (not classifiable as a 
human carcinogen)  

---  [skin] Skin, A4 Skin, carc A4 

Dichlorvos 172 62-73-7 Sk [skin][dsen][carc] [skin] [skin]  (skin); (SEN); A4 (not 
classifiable as a human 
carcinogen); BEI issued. 

MAK: peak limitation category: 
II(2); skin absorption (H); 
pregnancy risk group: C  

---  [skin] [sen]  (IFV), Skin, DSEN, 
A4, BEI [C] 

 Skin, DSEN, 
carc A4 

Diethylene triamine 179 111-40-0 Sk [skin] [skin] --- (skin). 

MAK sensitization of skin (SH)  

 [skin] [skin] [sen] --- --- 

Diazinon 184 333-41-5 Sk [skin][carc] [skin] --- (skin); A4 (not classifiable as a 

human carcinogen); BEI issued. 
MAK: (inhalable fraction): peak 
limitation category: II(2); skin 

absorption (H); pregnancy risk 
group: C  

---  [skin] (IFV), Skin, A4, BEI 

[C] 

Skin, carc A4 

*Ethylene 

dibromide 

189 106-93-4 Sk [skin][carc] Ca --- (skin); A3 (confirmed animal 

carcinogen with unknown 
relevance to humans). 

MAK: skin absorption (H); 
carcinogen category: 2  

 [skin][carc] --- Skin, A3 Skin, carc A3 

*Ethylene 

dichloride 

198 107-06-2 Sk [skin][carc] Ca  --- A4 (not classifiable as a human 

carcinogen). 
MAK: skin absorption (H); 

carcinogen category: 2  

 [skin][carc] [carc, 1B]  A4 carc A4 

*4,4’- 

Methylenebis(2- 
chloroaniline) 

[MBOCA] 

203 101-14-4 Sk [skin][carc] Ca [skin] --- (skin); A2 (suspected human 

carcinogen); BEI issued. 
MAK: skin absorption (H); 

carcinogen category: 2  

[skin][carc][BMGV] [skin] [carc, 1B]  (IFV), Skin, A2, BEI Skin, carc A2 

1,3- 

Dichloropropene 
cis & trans isomers 

204 542-75-6 Sk [skin][carc] Ca [skin]  --- (skin); A3 (confirmed animal 

carcinogen with unknown 
relevance to humans). 

MAK: skin absorption (H); 
sensitization of skin (SH); 

carcinogen category: 2  

 --- [skin] [sen] Skin, A3 Skin, carc A3 

Dieldrin 209 60-57-1 Sk [skin] Ca [skin] [skin] (skin); A3 (confirmed animal 

carcinogen with unknown 
relevance to humans). 

MAK: (inhalable fraction): peak 
limitation category: II(8); skin 

absorption (H)  

--- [skin] [carc, 2]  (IFV), Skin, A3 Skin, carc A3 

2-
Diethylaminoethan

ol 

212 100-37-8 Sk [skin] [skin] [skin] (skin). 
MAK: peak limitation category: 

I(1); skin absorption (H); 
pregnancy risk group: C  

--- [skin]  Skin Skin 

N,N- 
Dimethylacetamide 

229 127-19-5 Sk [skin] [skin] [skin] (skin); A3 (confirmed animal 
carcinogen with unknown 

relevance to humans); BEI 
issued. 

[skin][BMGV] [skin]  Skin, A3, BEI Skin, carc A3 
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MAK: peak limitation category: 
II(2); skin absorption (H); 
pregnancy risk group: C. 

EU: (skin)  

N,N- 
Dimethylaniline 

231 121-69-7 Sk [skin] [skin] [skin] (skin); A4 (not classifiable as a 
human carcinogen); BEI issued. 
MAK: peak limitation category: 

II(2); skin absorption (H); 
carcinogen category: 3B; 
pregnancy risk group: D  

 [skin] [skin] [carc, 2]  Skin, A4, BEI (M) Skin, carc A4 

Dimethylformamide 235 68-12-2 Sk [skin][carc] [skin] [skin] (skin); A3 (confirmed animal 
carcinogen with unknown 

relevance to humans); BEI 
issued. 

MAK: peak limitation category: 
II(2); skin absorption (H); 
carcinogen category: 4; 
pregnancy risk group: B. 

EU: (skin)  

 [skin] [skin]  Skin, A3, BEI Skin, carc A3 

Dimethyl sulphate 237 77-78-1 Sk [skin][carc] Ca [skin] [skin] (skin); A3 (confirmed animal 
carcinogen with unknown 

relevance to humans). 
MAK: skin absorption (H); 

carcinogen category: 2  

[skin][carc] [skin] [sen] [carc, 
1B] 

Skin, A3 Skin, carc A3 

Dinitrobenzene, all 

isomers 

238 25154-54-5 

# 

Sk [skin] --- --- --- [skin] [skin] (IFV), Skin, BEI (M) Skin 

Dinitro-o-cresol 239 534-52-1 Sk [skin] [skin]  [skin] (skin). 

MAK: skin absorption (H)  

--- [skin] [sen]  (IFV), Skin Skin 

Dinitrotoluene 240 25321-14-6 Sk [06] [skin][carc] Ca [skin]  [skin] (skin); A3 (confirmed animal 
carcinogen with unknown 

relevance to humans); BEI 
issued. 

MAK: skin absorption (H); 
carcinogen category: 2  

--- [skin]  [carc, 1B] Skin, A3, BEI (M) Skin, carc A3 

1,4-Dioxane, tech 
grade 

242 123-91-1 Sk [06] [skin][carc] Ca [skin] (skin); A3 (confirmed animal 
carcinogen with unknown 

relevance to humans). 
MAK: peak limitation category: 

I(2); skin absorption (H); 
carcinogen category: 4; 
pregnancy risk group: C. 

[skin] [skin]  [carc, 2] Skin, A3 Skin, carc A3 

Dioxathion 243 78-34-2 Sk [skin] [skin] --- (skin); A4 (not classifiable as a 

human carcinogen); BEI issued  

 --- [skin]   (IFV), Skin, A4, BEI 

[C] 

Skin, carc A4 

Endosulfan 261 115-29-7 Sk [skin] [skin] --- (skin); A4 (not classifiable as a 

human carcinogen)  

[skin] [skin]   (IFV), Skin, A4 Skin, carc A4 

Endrin 262 72-20-8 Sk [skin] [skin] [skin] (skin); A4 (not classifiable as a 
human carcinogen). 

MAK: (inhalable fraction): peak 
limitation category: II(8); skin 

absorption (H); pregnancy risk 
group: C  

 --- [skin]   Skin, A4 Skin, carc A4 

*2- Ethoxyethanol 
[EGEE] 

270 110-80-5 Sk [06] [skin] [skin] [skin] (skin); BEI issued. 
MAK: peak limitation category: 

II(8); skin absorption (H); 

[skin] [skin]  Skin, BEI Skin 
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pregnancy risk group: B. 
EU: (skin)  

*2-Ethoxyethyl 
acetate [EGEEA] 

271 111-15-9 Sk [06] [skin] [skin] [skin] (skin); BEI issued. 
MAK: peak limitation category: 

II(8); skin absorption (H); 
pregnancy risk group: B. 

EU: (skin)  

[skin] [skin]  Skin, BEI Skin 

Ethylene glycol 

dinitrate [EGDN] 

282 628-96-6 Sk [06] [skin] [skin] [skin] (skin). 

MAK: peak limitation category: 
II(1); skin absorption (H); 
pregnancy risk group: C  

 --- [skin]  Skin Skin 

*2- Methoxyethanol 
[EGME] 

285 109-86-4 Sk  --- [skin] [skin] (skin); BEI issued. 
MAK: peak limitation category: 

II(8); skin absorption (H); 
pregnancy risk group: B. 

EU: (skin)  

[skin] [skin]  Skin, BEI Skin 

*2- Methoxyethyl 

acetate [EGMEA] 

286 110-49-6 Sk [skin] [skin] [skin] (skin); BEI issued. 

MAK: peak limitation category: 
II(8); skin absorption (H); 
pregnancy risk group: B. 

EU: (skin)  

 [skin] [skin]  Skin, BEI Skin 

4- Ethylmorpholine 291 100-74-3 Sk [skin] [skin] [skin] (skin)   [skin] [skin]  Skin Skin 

Furfural 303 98-01-1 Sk [skin]  --- [skin] (skin); A3 (confirmed animal 
carcinogen with unknown 

relevance to humans); BEI 
issued. 

MAK: skin absorption (H); 
carcinogen category: 3B  

 [skin] [skin]  Skin, A3, BEI Skin, carc A3 

Furfuryl alcohol 304 98-00-0 Sk [skin] [skin] --- (skin); A3 (confirmed animal 
carcinogen with unknown 

relevance to humans). 
MAK: skin absorption (H); 
carcinogen category: 3B  

 --- [skin] [carc, 2] Skin, A3 Skin, carc A3 

Nitroglycerine [NG] 309 55-63-0 Sk [06] [skin] [skin] [skin] (skin). 

MAK: peak limitation category: 
II(1); skin absorption (H); 
carcinogen category: 3B; 
pregnancy risk group: C. 

EU: (skin)  

 [skin] [skin]  Skin Skin 

*Grain dust (oat, 

wheat, barley) 

312 — Sen [06] [rsen] --- ---  --- [sen] ---  --- --- 

Heptachlor 318 76-44-8 Sk  [skin][carc] Ca [skin]  [skin] (skin); A3 (confirmed animal 
carcinogen with unknown 

relevance to humans). 
MAK: (inhalable fraction): peak 

limitation category: II(8); 
carcinogen category: 4; 
pregnancy risk group: D  

 --- [skin] [carc, 2] Skin, A3 Skin, carc A3 

Methyl n-amyl 

ketone 

320 110-43-0 Sk --- --- ---  

EU: (skin)  

[skin] --- --- --- 

Methyl-n-butyl 

ketone 

326 591-78-6 Sk  [skin] --- --- (skin); BEI issued. 

MAK: peak limitation category: 
II(8); skin absorption (H)  

[skin] [skin]  Skin, BEI Skin 
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Methyl isobutyl 
ketone [MIBK] 

327 108-10-1 Sk [06] [skin][carc] --- --- A3 (confirmed animal 
carcinogen with unknown 

relevance to humans); BEI 
issued. 

MAK: peak limitation category: 
I(2); skin absorption (H); 
pregnancy risk group: C. 

[skin][BMGV] ---  A3, BEI carc A3 

Hydrazine 329 302-01-2 Sk [06] [skin][carc] Ca [skin] (skin); A3 (confirmed animal 

carcinogen with unknown 
relevance to humans). 

EU: (skin). 
MAK: skin absorption (H); 
sensitization of skin (SH); 

carcinogen category: 2  

 [skin][carc] [skin] [sen] Skin, A3 Skin, carc A3 

Hydrogen—cyanide 
and cyanide salts 

[as CN] *Hydrogen 
cyanide 

334 74-90-8 Sk [skin] [skin] [skin] (skin). 
EU: (skin)  

[skin] [skin] Skin  Skin  

Hydrogen—cyanide 

and cyanide salts 
[as CN] Calcium 

cyanide  

335 592-01-8 

(156-62-7) 

Sk [skin] --- --- A4 (not classifiable as a human 

carcinogen). 
MAK: (inhalable fraction): peak 
limitation category: II(2); skin 

absorption (H); pregnancy risk 
group: C  

--- --- Skin Skin 

Hydrogen—cyanide 

and cyanide salts 
[as CN] Potassium 

cyanide 

336 151-50-8 Sk [skin]  [*Note: The REL also 

applies to other 
cyanides (as CN) 
except Hydrogen 

cyanide.] 

[*Note: The PEL also 

applies to other 
cyanides (as CN) 
except Hydrogen 

cyanide.] 

(skin). 

EU: (skin)  

[skin] [skin] Skin Skin 

Hydrogen—cyanide 
and cyanide salts 
[as CN] Sodium 

cyanide 

337 143-33-9 Sk [skin] [*Note: The REL also 
applies to other 

cyanides (as CN) 
except Hydrogen 

cyanide.] 

 [*Note: The PEL also 
applies to other 

cyanides (as CN) 
except Hydrogen 

cyanide.] 

(skin). 
EU: (skin)  

[skin] [skin] Skin Skin 

2- Hydroxypropyl 

acrylate 

342 999-61-1 Sk [skin][dsen] [skin] ---  (skin); (SEN)  [skin] [skin] [sen] Skin, DSEN Skin, DSEN 

Methyl iodide 347 74-88-4 Sk [06] [skin] Ca [skin] [skin] (skin). 
MAK: skin absorption (H); 

carcinogen category: 2  

[skin] [skin] [carc, 2] Skin Skin 

Methyl isoamyl 

ketone 

353 110-12-3 Sk  [skin] --- --- MAK: peak limitation category: 

I(2); pregnancy risk group: D. 

[skin] --- --- --- 

*Isocyanates, all 

[as—NCO] 

356 # Sen [06]  --- --- --- ---  [sen] [sen] --- --- 

*Lead tetra- ethyl 
[as Pb] 

367 78-00-2 Sk [skin] [skin] [skin] (skin); A4 (not classifiable as a 
human carcinogen). 

MAK: peak limitation category: 
II(2); skin absorption (H); 
pregnancy risk group: B  

--- [skin] Skin, A4 Skin, carc A4 

Lead tetra- methyl 

[as Pb] 

368 75-74-1 Sk [06] [skin] [skin] [skin] (skin). 

MAK: (as Pb): peak limitation 
category: II(2); skin absorption 
(H); pregnancy risk group: B  

--- [skin] Skin Skin 

Malathion 376 121-75-5 Sk [skin][carc] [skin]  [skin] (skin); A4 (not classifiable as a 

human carcinogen); BEI issued. 

[skin] [skin] [sen] (IFV), Skin, A4, BEI 

[C] 

Skin, carc A4 
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MAK: (inhalable fraction): peak 
limitation category: II(4); 
pregnancy risk group: D  

Mercury alkyls [as 

Hg] 

385 — Sk ---  [skin] --- (skin). 

MAK: skin absorption (H); 
sensitization of skin (SH); 
carcinogen category: 3B  

---  [skin] Skin Skin 

Methacrylonitrile 389 126-98-7 Sk [skin] [skin] --- (skin); A4 (not classifiable as a 

human carcinogen)  

[skin]  --- Skin, A4 Skin, carc A4 

Methanol 392 67-56-1 Sk [skin] [skin] --- (skin); BEI issued. 
EU: (skin). 

MAK: peak limitation category: 
II(2); skin absorption (H); 
pregnancy risk group: C  

[skin] [skin] Skin, BEI Skin 

Propylene glycol 

monomethyl ether 

394 107-98-2 Sk [06] [skin] --- --- A4 (not classifiable as a human 

carcinogen). 
MAK: peak limitation category: 
I(2); pregnancy risk group: C. 

EU: (skin)  

[skin]  --- A4 carc A4 

N-Methylaniline 398 100-61-8 Sk [skin] [skin] [skin] (skin); BEI issued. 
MAK: peak limitation category: 

II(2); skin absorption (H); 
carcinogen category: 3B; 
pregnancy risk group: D  

[skin] [skin] Skin, BEI (M) Skin 

2- 
Methylcyclohexano

ne 

405 583-60-8 Sk [skin] [skin] [skin] --- --- [skin] Skin Skin 

Methylcyclopentadi

enyl manga- nese 
tricarbonyl [as Mn] 

406 12108-13-3 Sk  [skin] [skin] --- (skin)   --- [skin] Skin Skin 

Methyl isobutyl 
carbinol 

410 108-11-2 Sk [skin] [skin] [skin] (skin). 
MAK: peak limitation category: 
I(1); pregnancy risk group: D  

 [skin] [skin] Skin Skin 

Methyl parathion 412 298-00-0 Sk [skin] [skin]  --- (skin); A4 (not classifiable as a 

human carcinogen); BEI issued  

--- [skin] (IFV), Skin, A4, BEI 

[C] 

Skin, carc A4 

Mevinphos 419 7786-34-7 Sk [skin] [skin] [skin] (skin); A4 (not classifiable as a 
human carcinogen); BEI issued. 
MAK: peak limitation category: 

II(2); skin absorption (H)  

--- [skin] (IFV), Skin, A4, BEI 
[C] 

Skin, carc A4 

Monochloroacetic 
acid 

425 79-11-8 # Sk [skin] --- --- --- [skin] [skin] (IFV), Skin, A4 Skin, carc A4 

Morpholine 426 110-91-8 Sk [skin] [skin] [skin] (skin); A4 (not classifiable as a 
human carcinogen). 

MAK: peak limitation category: 
I(2); pregnancy risk group: D. 

[skin] [skin] Skin, A4 Skin, carc A4 

Nicotine 434 54-11-5 Sk [skin] [skin] [skin]  (skin). 

MAK: skin absorption (H). 
EU: (skin)  

[skin] [skin] Skin Skin 

4-Nitroaniline 438 100-01-6 Sk [skin] [skin] [skin] (skin); A4 (not classifiable as a 
human carcinogen); BEI issued. 

MAK: skin absorption (H); 
carcinogen category: 3A  

---  [skin] Skin, A4, BEI [M] Skin, carc A4 
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Nitrobenzene 439 98-95-3 Sk [skin][carc] [skin] [skin] (skin); A3 (confirmed animal 
carcinogen with unknown 

relevance to humans). 
MAK: peak limitation category: 

II(4); skin absorption (H); 
carcinogen category: 4; 
pregnancy risk group: C. 

EU: (skin)  

[skin] [skin] [carc, 2] Skin, A3, BEI (M) Skin, carc A3 

Nitrotoluene, all 
isomers 

446 88-72-2 Sk [06] [skin] [skin] [skin]  (skin); BEI issued. 
MAK: skin absorption (H); 

carcinogen category: 2; germ 
cell mutagen group: 3B  

--- [skin] [carc, 1B] Skin, BEI (M) Skin 

Octachloronaphtale
ne 

448 2234-13-1 Sk [skin] [skin]  [skin] (skin)  --- [skin] Skin Skin 

Parathion 457 56-38-2 Sk [skin][carc] [skin] [skin] (skin); A4 (not classifiable as a 

human carcinogen); BEI issued. 
MAK: (inhalable fraction): peak 
limitation category: II(8); skin 

absorption (H); pregnancy risk 
group: D  

--- [skin] (IFV), Skin, A4, BEI Skin, carc A4 

Pentachlorophenol 460 87-86-5 Sk [skin][carc] [skin] [skin] (skin); A3 (confirmed animal 

carcinogen with unknown 
relevance to humans); BEI 

issued. 
MAK: skin absorption (H); 

carcinogen category: 2  

 --- [skin] [carc, 2] (IFV), Skin, A3, BEI Skin, carc A3 

Phenol 466 108-95-2 Sk [skin]  [skin] [skin] (skin); A4 (not classifiable as a 

human carcinogen); BEI issued. 
MAK: skin absorption (H); 

carcinogen category: 3B; germ 
cell mutagen group: 3B. 

EU: (skin)  

 [skin] [skin] Skin, A4, BEI Skin, carc A4 

Phenylhydrazine 470 100-63-0 Sk [06] [skin] Ca [skin]  [skin] (skin); A3 (confirmed animal 

carcinogen with unknown 
relevance to humans). 

MAK: skin absorption (H); 
sensitization of skin (SH); 
carcinogen category: 3B  

 --- [skin] [sen] [carc, 

1B] 

Skin, A3 Skin, carc A3 

Phorate 471 298-02-2 Sk [skin] [skin] --- (skin); A4 (not classifiable as a 
human carcinogen); BEI issued 

[skin] [skin] (IFV), Skin, A4, Bel 
[C] 

Skin, carc A4 

Phthalic anhydride 479 85-44-9 Sen  [dsen][rsen] --- --- (skin); (SEN); A4 (not 
classifiable as a human 

carcinogen). 
MAK: sensitization of respiratory 

tract (SA)  

[sen] [sen] (IFV), Skin, DSEN, 
RSEN, A4 

Skin, DSEN, 
RSEN, carc 

A4 

Piperidine 483 110-89-4 # Sk   --- --- --- [skin] [skin] --- --- 

Platinum salts, 

soluble [as Pt] 

488 — Sen   --- --- ---  --- [sen] --- --- 

n-Propanol 494 71-23-8 Sk [skin] [skin] --- A4 (not classifiable as a human 

carcinogen)  

[skin] [skin]  

A4 

 

carc A4 

Propargyl alcohol 496 107-19-7 Sk [skin] [skin] --- (skin). 

MAK: peak limitation category: 
I(2); skin absorption (H); 
pregnancy risk group: D  

[skin] [skin] Skin Skin 
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Propylene glycol 
dinitrate [PGDN] 

501 6423-43-4 Sk [skin] [skin] --- (skin); BEI issued. 
MAK: peak limitation category: 

II(1); skin absorption (H); 
pregnancy risk group: C  

 --- [skin] ---  ---  

Rosin core solder 
pyrolysis products 
[as formaldehyde) 

512 — Sen Exposure by all routes 
should be carefully 

controlled to ALARP 

[*Note: "Ca" in the 
presence of 

formaldehyde, 
acetaldehyde, or 

malonaldehyde. See 
Appendices A & C 

(Aldehydes).] 

--- --- --- --- DSEN, RSEN DSEN, RSEN 

Sodium 

fluoroacetate 

533 62-74-8 Sk [skin] [skin] [skin] (skin). 

MAK: (inhalable fraction): peak 
limitation category: II(4); skin 

absorption (H); pregnancy risk 
group: B  

  [skin] Skin Skin 

Sulfotep 542 3689-24-5 Sk [skin] [skin] [skin] (skin); A4 (not classifiable as a 

human carcinogen); BEI issued. 
MAK: peak limitation category: 

II(2); skin absorption (H); 
pregnancy risk group: C. 

EU: (skin)  

[skin] [skin] (IFV), Skin, A4, BEI 

[C] 

Skin, carc A4 

TEPP 549 107-49-3 Sk [skin] [skin] [skin] (skin); BEI issued. 

MAK: peak limitation category: 
II(2); skin absorption (H)  

---  [skin]  (IFV), Skin, BEI [C]  Skin 

2,4,6-
Trinitrotoluene 

550 118-96-7 Sk [skin] [skin]  [skin] (skin); BEI issued. 
MAK: skin absorption (H); 
sensitization of skin (SH); 

carcinogen category: 2; germ 
cell mutagen group: 3B  

 [skin] [skin] (IFV), Skin, BEI (M) Skin 

1,1,2,2-
Tetrabromoethane 

556 79-27-6 Sk [skin] --- --- ---  [skin] --- --- --- 

Tetrahydrofuran 561 109-99-9 Sk [06] [skin] --- --- (skin); A3 (confirmed animal 
carcinogen with unknown 

relevance to humans). 
MAK: peak limitation category: 

I(2); skin absorption (H); 
carcinogen category: 4; 
pregnancy risk group: C. 

EU: (skin)  

 [skin] [skin] Skin, A3 Skin, carc A3 

Tetramethyl 
succinonitrile 

562 3333-52-6 Sk [skin] [skin] [skin] (skin). 
MAK skin absorption (H)  

 --- [skin] (IFV), Skin Skin 

Thallium, soluble 
compounds [as TI] 

564 — Sk [skin] [skin] [skin] ---  [skin] [skin] 0,02mg/m 3 (I), Skin Skin 

Tin compounds, 

organic except 
cyhexatin [as Sn] 

568 — Sk [skin] [skin] [*Note: The REL 

applies to all organic 
tin compounds except 

Cyhexatin.] 

[*Note: The PEL 

applies to all organic 
tin compounds.] 

---  [skin] [skin] 

Check individual 
classification 
details on the 

safety data sheet 
for information on 

classification. 

Skin, A4 Skin, carc A4 

Toluene 571 108-88-3 Sk [skin] --- --- A4 (not classifiable as a human 
carcinogen); BEI issued. 

MAK: peak limitation category: 
II(4); skin absorption (H); 

 [skin] [skin] A4, BEI carc A4 
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Pollutant Name 
Pollutant 

Code 
CAS 

Numbers 
Schedule 22.9 

A 
DoEL (Proposed, 

2018) 
NIOSH OSHA ILO ICSC exposure limits HSE AUS ACGIH (2019) 

Proposed 
Schedule 

22.9(A) Notes 

pregnancy risk group: C. 
EU: (skin)  

1,1,2-
Trichloroethane 

576 79-00-5 Sk [skin] Ca [skin] [skin] (skin); A3 (confirmed animal 
carcinogen with unknown 

relevance to humans). 
MAK: peak limitation category: 

II(2); skin absorption (H); 
carcinogen category: 3B  

---  [skin] [carc, 2] Skin, A3 Skin, carc A3 

*Trichloroethytene 577 79-01-6 Sk [06] [skin][carc] --- --- A2 (suspected human 
carcinogen); BEI issued. 

MAK: skin absorption (H); 
carcinogen category: 1; germ 

cell mutagen group: 3B  

[skin][carc] [skin] [carc, 1B] A2, BEI carc A2 

1,2,3-
Trichloropropane 

578 96-18-4 Sk [06] [carc] Ca [skin] --- A2 (suspected human 
carcinogen). 

MAK: skin absorption (H); 
carcinogen category: 2  

---  [skin] [carc, 1B] A2 carc A2 

Wood dust: Hard 
wood 

600 — Sen [06] (oak, beech, birch, 
mahogany, teak and 
walnut) [rsen][carc] 

Ca  ---  --- [carc][sen] 
 

If hardwood dusts are 
mixed with other wood 
dusts, the WEL shall 
apply to all the wood 
dusts present in that 

mixture. 

[sen] (I) 
Oak and beech - A1 

Birch, mahogany, 
teak, walnut - A2 

All other wood dusts 
- A4 

 
Oak and 

beech - carc 
A1 

Birch, 
mahogany, 

teak, walnut - 
carc A2 

All other wood 
dusts - carc 

A4 

Xylene, o-, m-, p- 

or mixed iso- mers 

602 1330-20-7 Sk [06] [skin] --- --- A4 (not classifiable as a human 

carcinogen); BEI issued. 
MAK: peak limitation category: 

II(2); skin absorption (H); 
pregnancy risk group: D. 

EU: (skin)  

[skin][BMGV]  --- A4, BEI carc A4 

Cresols, all isomers 151A 1319-77-3 

# 

Sk [skin] --- --- --- --- [skin] (IFV), Skin, A4 Skin, carc A4 
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26 APPENDIX J 

26.1 INVITATION TO THE WORKSHOP 

 

26.2 WORKSHOP ATTENDANCE REGISTER 

 

 

COE 180607: Review the Current Occupational Exposure 
Limits (OELs) as Listed in Schedule 22.9(A) of the Mine Health 

and Safety Act  

WORKSHOP ATTENDANCE REGISTER  

15 & 22 OCTOBER 2020 08:40 – 12:00 

Table 103: Workshop attendance register (15 and 22 October 2020) 

No. 15 October 2020 22 October 2020 

1 Mr. Albert Viljoen Mr. Rams Sibiya 

2 Mr. Andries Klopper Mrs Bridget Novolo 

3 Mr. Anton Coetzer Mr BM Ruiters 

4 Brendan Girdler-Brown Dr Candida Buyile Nduna 

5 Dr Geoffrey Tafaune Mr. Charl van den Berg 
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No. 15 October 2020 22 October 2020 

6 Dr Nashaira Ramnanan Mr. Christoff van Zyl 

7 Dr Stefan Linde Mr. Charles Klopper 

8 Dr Themba Shibambu Carlene Tinderholm 

9 E Lourens Ms. MC Ramotsehoa 

10 Elsje Niemand Dr David Barnes 

11 Prof. Jan du Plessis Mr. Deon Jansen van Vuuren 

12 Mr JJ van Staden Miss Dieketseng Maloisane 

13 Dr Johan du Plessis Dr. Diaan Nell 

14 Mr Johann J Grabé Dr Doug Potter 

15 Miss Louis Bezuidenhout Dr Isaac Urwick Thupana Lekota 

16 M Snyman Mr. Emmanuel Mudzviti 

17 Magoge Ngoasheng Girly Matlejoane 

18 Mandi Pretorius Glenda van der Westhuizen 

19 Miss J van Niekerk GA Nkosi 

20 Miss Khensani Ntsanwisi Dr Greg Kew 

21 Miss Maite Mabela Mr Happy Morebodi 

22 Miss Sylvia van der Walt Ms Hunadi Setati 

23 Miss Xolisile Mahlangu Mr Inus Labuschagne 

24 Mr Hendrik Coetzer Itumeleng Daniel Ditshego 

25 Mr Brown Sibambo Mr. Jacques Oosthuyzen 

26 Mr Danie Klonus Mr. James Janse van Rensburg 

27 Mr Danie Lategan Ms Jeanneth Manganyi 

28 Mr Ian Cillie Johan du Plessis 

29 Mr Israel Sibisi Mr Johan Joubert 

30 Mr Joseph Kachelenga Mr John Paul Pearton 

31 Mr Kenny Makgakga Mr Jabulane Zwane 

32 Mr Paulo Patao Mrs Karen du Preez 

33 Mr Senki Kesilwe Mr Cobus Wentzel 

34 Mr Tsokolo Selomo Mr Kobus Davel 

35 Mr Zacharia Mmeloa Mr Leon Horn 

36 Mr. Aeola Esterhiuzen Mr Billy Letlape 

37 Mr. Andre du Plessis Mr Lourie van Wyk 

38 Mr. Elliot Pilane Mr Malefo Morua 

39 Mr. Jacques Farmer Ms Malejoe Motsamai 

40 Mr. Jannie Liebenberg Dr Cynthia Thembekile Maleka 

41 Mr. Kobus Dekker Mr Xolisile Ntulani 

42 Mr. Lukas Mackay Mr. Marais Diedericks 

43 Mr. Rams Sibiya Mr. Martin Nel 

44 Mr. Robert Randolph Mr. Morné Beukes 



CoE 180607: Milestone 5 Report (Version 2) 28/04/2021 

799 

 

No. 15 October 2020 22 October 2020 

45 Mr. Johannes Selwana Dr A. Mojakwana 

46 Mrs Doreth le Roux Mr Mothusi Buthelezi 

47 Mrs Janetta Reynecke Motlatsi Mothibi 

48 Mrs Marina Gricius Mpumie Nogubha 

49 Mrs Trinity Manyathi Mmana Rankapole 

50 Mrs, Bongekile Ngqulunga Mr. Ronald Mujende 

51 Mrs. Tanya Bambrough Dr Muriel Mukenge 

52 Ms Nomfundo Magopa Ms Nandi Mabuza 

53 Ms Pascaline Makofane Ms Neo Dikgale 

54 Ms Pretty Mashego Dr Israel Ngonyama 

55 Ms Reshoketswe Zondi Mr Nico Strydom 

56 Ms Sharon Southon Dr Nokwanda Titi 

57 Ms Tabby Resane Mr Thapelo Molapo 

58 Ms. Florence Magampa Ms Nthabiseng Masombuka 

59 Mr. Oupa Tlhapi Ms Ntsakiso Mahori 

60 Mr. Rakhothwago Gideon Tshehla Ms Naledi Tsipane 

61 Mr. Shane Ambrosio Mr Paul Strydom 

62 Mr. Sibusiso Masanabo Dr. PN Mashabela 

63 Ms. Susan Swanepoel Dr Emil Petschel 

64 Mr. Uutoni Gabriel Dr Phila Mazamisa 

65  Mr Raymond J M Sebitloane 

66  Mr Ronald Molapo 

67  Mr. Sinethemba Wopula 

68  Mr Sylvester Snyders 

69  Miss Sylvia van der Walt 

70  Mr Thys Koen 

71  Mr. Tinus Pretorius 

72  Mr Thulile Zamisa 

73  Ms Tlou Mogoroga 

74  Ms Denise De Waal 

75  Mr Garth Hunter 

76  Mr Jabu Mngomezulu 

77  Mr Johann Strydom 

78  Mr Kagiso Moretsele 

79  Mr Mmabanyana Kwele 

80  Mr Phiwokuhle Mathenjwa 

81  Mr Piet-Alex Venter 

82  Mr Shane Ambrosio 

83  Spook CDM Tuning 
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No. 15 October 2020 22 October 2020 

84  Ms Sylvia Makoele 

85  Ms Verulam Walla 

86  Mr Vusi Mahlangu 

87  Mr Yingisani Maluleke 

88  James 

89  Johan 

90  Mr Bahle Vilakazi 

91  Ms Caroline Masoma 

92  Bertie 

93  Prof. Brendan Girdler-Brown 

Thank you for your participation and your valued contributions! 

26.3 CONTRIBUTIONS AND FEEDBACK RECEIVED DURING THE WORKSHOP  

Note: the feedback and contributions in the following tables are presented as it was given 

during the workshop, i.e. verbatim and unedited (no grammatical and spelling errors were 

corrected). 

Table 104:  Detailed respondent feedback regarding the process that was followed (Verbatim) 

Response 
No. 

Please give us your impression regarding the process that was followed to prioritise airborne 
pollutants for the review of OELs. Do you think there is integrity in the process? 

1 there is integrity in the process 

2 Good work 

3 Well addressed and thought through.still wondering about Welding Fumes. 

4 Yes 

5 Industry experts we involved in this process therefore I don't doubt its integrity. 

6 I think looking at the process due process was followed 

7 Yes 

8 I think to some extend to process was great. I feel if the industry teams were involved from 
the onset including other related disciplines 

9 Yes, I think there is integrity. Including views from different experts was a good approach. 
Identifying the priorities is a great first step. 

10 Definate integrity in the process. 

11 Agree that a participative and transparent process, using a predetermined methodology was 
followed. 

12 Yes 

13 Yes, I do thing there is integrity in the process. However, how effectively has it been looked at 
the accuracy of the monitoring methods? 

14 Yes. 

15 Yes 

16 Well structured process 

17 Process seems fine. Cant say I agree with the results - but I will defer to the exports. I am sure 
the question is going to come up as to who these experts were. Additionally, I feel the total 
number of experts seems a bit small. 
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Response 
No. 

Please give us your impression regarding the process that was followed to prioritise airborne 
pollutants for the review of OELs. Do you think there is integrity in the process? 

18 I agree with the approach. 

19 Yes 

20 Yes 

21 Yes, there is integrity as there was wide consultation covering all stakeholders. 

22 Yes 

23 Yes 

24 Expert opinion only SA or also international experts included. 

25 Yes 

26 Sounds like a well structured approach. 

27 The process was good 

28 Yes 

29 Yes, I think there is integrity in the process 

30 Sound process ensuring relevance to South Africa 

31 Yes 

32 Cost implications range is huge, seems vague. 

33 Yes but the occupational illness incidence may not have been ideal. Cost effectiveness appears 
a challenge 

34 yes 

35 Yes 

36 yes 

37 I believe there was integrity. The process was considerate if I can put it that way. 

38 I am worried that the MBOD data was not accessed. You cannot rely on data from mines as 
this would not include OLD in ex-miners. OLd have long latent periods. This is a huge gap in the 
work. 

39 I am not convinced everybody was aware of this. For example, when I raised the fact with 
certain GEE's that there is an intention to change OEL's i received surprise 

40 A lot of thinking was put in the whole process. Therefore I agree with the review. 

41 Not satisfied, i am of a view that Underground Ventilation Engineers were not properly 
represented or engaged. 

42 Yes, concerned about industry representation participation. 

43 Yes 

44 ye 

45 To some extend 

46 I believe it is - Yes 

47 yes 

48 YES 

49 YES 

50 yes 

51 Yes 

52 Yes 

53 YES 

54 yes 

55 I am satisfied that the process was through but that only 10 experts participated is concerning. 
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Response 
No. 

Please give us your impression regarding the process that was followed to prioritise airborne 
pollutants for the review of OELs. Do you think there is integrity in the process? 

56 Yes 

57 Yes 

58 I believe it bis - YES 

59 Yebo 

60 Yes 

61 Yes 

62 Yes 

63 NO 

64 Yes 

65 Yes 

66 yes 

 

Table 105: Detailed respondent feedback on the proposed OELs for CO (Verbatim) 

Response 
No. 

Please comment on the proposed OELs for Carbon Monoxide (CO) 

1 Agree 

2 
Also wondering about the Emergency Preparedness and Response for Underground operations where 
SCSR are donned at a later stage (currently)? For 8 hour Exposures I do believe these are inline with 
International OELs. 

3 agree 

4 Will have cost implications for underground mines. Real-time equipment, etc. 

5 agree 

6 Inline with BEI and then the respective OEL 

7 Agree with this 

8 Agree 

9 Agreed with proposal 

10 Acceptable change. Fully agree. 

11 Agree 

12 Agree 

13 agree 

14 In line with international agencies 

15 
How does this get managed in areas like Opencast Operations where peaks are experienced for very 
short periods? 

16 Agree 

17 Agree with proposed change 

18 Happy. 

19 Agree 

20 CO change – no concerns 

21 Agree 

22 Test 

23 Hallo 

24 what is the health benefit of lowering it by 5 ppm? Stay with current OEL 

25 Yes.. 

26 YES 

27 Very difficult to police. 
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Response 
No. 

Please comment on the proposed OELs for Carbon Monoxide (CO) 

28 Yes 

29 Industry struggles to achieve currently, leave as is. 

30 YES 

31 Yes 

32 agree 

33 its possible, achievable 

34 Good that there is a recommended BEI 

35 support 

36 keep the current OEL 

37 Yes possible... 

38 Support. 

39 Yes 

40 can be done. 

41 Yes 

42 No keep at current level. 

43 yes 

44 yes 

45 Very difficult in Smelting Operations. Not impossible but still... 

46 Yes 

47 Attainable 

48 Yes 

49 We are not currently able to comply to the set OEL's is it realistic to now lower the OEL's even further 

50 Yes 

 

Table 106: Detailed respondent feedback on the proposed OELs for Chromium (Verbatim) 

Response 
No. 

Please comment on the proposed OELs for Chromium 

1 Agreed 

2 Agree 

3 Does this account for all chromium compounds or just Cr0. 

4 agreed 

5 Agree 

6 Was this based on recent health studies not to change 

7 agree 

8 No change, agree 

9 Agree 

10 Agree. 

11 Agreed 

12 Agree 

13 agree 

14 Agree 

15 Agreed 

16 No Concerns 

17 Agreed 
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Response 
No. 

Please comment on the proposed OELs for Chromium 

18 
I agree with the standards, however, I think they will be hard to comply with even with common welding 
practices. 

19 A1 Carcinogen - say nothing more 

20 Good health-based approach 

21 No Comment 

22 
No sure with the proposed changes, I am sure recent data and international standards were looked at to 
protect the workers 

23 
I agree with the proposed changes for Cr. The addition of DSEN and RSEN will help to give more 
information the the readers. 

24 Also not a Cr expert , but YOYOYO. 

25 I do believe our OELs were not protective, this more in line to be protective 

26 This seems excessive – not an expert so really don't have much of an opinion 

27 Agree to a reduction, but so drastically? 

28 Not achievable 

29 
we are failing to comply to the current OEL's, I think it will just be a burden to our industry, is there any 
health benefit in reducing the OEL's as compared to the current ones. 

30 Limit of detection of most Laboratory are outside proposed OEL for Cr(iii) and Cr(vi) 

31 What is the current detection limits for our laboratories? 

32 If the pragmatic approach is not adopted, how do we know this is achievable? 

33 yes 

34 The proposed is too stringent, I would agree if it was 0,001 

35 YES 

36 Да. Yes 

37 Agree. 

38 Yes 

39 support 

40 Agree 

41 yes 

42 The toxicity of Co is seriously underestimated - so YES 

 

Table 107: Detailed respondent feedback on the proposed OEL for Coal Dust (Verbatim) 

Response 
No. 

Please comment on the proposed OELs for Coal Dust 

1 reasons for against seems to be based on compliance only and not health outcome 

2 
I agree with your strategy to start with health-based OELs - Their primary goal is to protect workers - It is 
a challenging task 

3 
SIMRAC will do the recommendation to the Minister based on the research outcome and then 
promulgation will take another couple of years. Enough time to prepare if mines are serious to reduce 
exposures. 

4 
I agree with the distinction and lowering of OELs over time. However, it will take a long time to reach 
compliance in the industry. 

5 Disagree, not practical. 

6 (Few Anthracite mines le 

7 This will shut down coal mines 

8 
Strongly disagree, it will take a decade for the underground coal mining industry to achieve the proposed 
OEL. 

9 Will the analysis be a problem when differentiating between the types of coal? 

10 
Coal workers Pneumoc on the increase, current levels are not protective - workers health first then 
economic considerations 
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Response 
No. 

Please comment on the proposed OELs for Coal Dust 

11 Believe to be inline with Milestones it would be recommended to go for 1.0mg/m3 and 0.5mg/m3. 

12 Current Coal Dust based on Gravimetric Weighing. Do we have facilities to do analysis of this? 

13 Underground coal mining method to be drastically reviewed in order to comply to the new proposed OEL 

14 

Strongly disagree. There is little doubt that OEL's need to be progressively lowered. This is how general 
industry improvement is achieved. I am concerned that these suggested changes will have significant 
unforeseen consequences. For example, lowering an OEL to that proposed may result in several 
operations becoming non-compliant. This, in turn, could cause those operations to cease production 
activities. While our primary focus is the health of the workforce, given the socioeconomics of our 
country, this is a situation we can ill-afford. Please be careful of setting the bar too high. We of course 
have industry milestones we must achieve. I feel the OEL been lower than the milestone is excessive. 

15 Physical Controls Challenges are huge for small to med sized mines. 

16 Was consultation done with the OEM on the current controls, as we currently struggling as is. 

17 There was a lot of heistancy (prevously) with implemention the milestone. Even then we were worrried 

18 Propose a sliding OEL for percentage silica in RPD sililar to ACGIH and Australia 

19 Reduction recommended. As difficult as it may be. Health benefits 

20 Too drastic. Health is not just a lack of pollution. But also employment and income. 

21 no comment 

22 
I cannot hear the speared due to poor voice connection. I cannot support this value for silica as listed in 
the table. Who has done the study to determine which laboratories can actually analyse with at least 
90% confidence level? 

23 Would this be for RPD <5% Silica 

24 
I am very concerned about the fact that these dramatic lowering of coal and silica values are already 
tabled as if justified while the complexity of enforcing these values by legislation has not been discussed 
with some (or most) employers. 

25 TOTAL DISAGREE 

26 No comment 

27 Seems challenging to achieve, it will be good considering the health effects 

28 We struggling to achieve 2mg/m3. Lets first achieve the current standard 

29 stick to milestones first 

30 GOOD IDEA BUT HALF THE OELS 

31 Milestones to be achieved first before further reduction 

32 NO for now impossible achieve with the current systems 

33 Unrealistic reduction 

34 Laboratories don't analyse for RPD but the components that make up coal. 

35 The current performance at the mines is not considered. We already struggling with current milestones 

36 Impossible and unrealistic with the current controls and technology we have on coal cutting machines. 

37 Again, lets achieve the milestone values before we strangle the industry 

38 I suggest we half the OEL, 

39 
Coal Dust is considered to be additive together with Crystalline Silica resulting in an increased Air Quality 
Index association. Not achievable together with Crystalline Silica OEL reduction. 

40 
No... bad idea. Not achievable. Again let's learn to run before trying to fly. Use the industry milestone 
(which many are struggling to achieve) 

41 
Coal Dust is considered to be additive together with Crystalline Silica resulting in an increased Air Quality 
Index association. Not achievable together with Crystalline Silica OEL reduction. 

 

Table 108: Detailed respondent feedback on the proposed OEL for DPM (Verbatim) 

Response 
No. 

Please comment on the proposed OELs for Diesel Particulate Matter (DPM) 

1 A1 Carcinogen -----0.1 might be suffice 
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Response 
No. 

Please comment on the proposed OELs for Diesel Particulate Matter (DPM) 

2 This is long overdue, cant believe we have been talking about this for 5 years +......Totally agree 

3 AGREE 

4 
Agreed. Just need to consider other sources of carbon such as coal that may influence results for Total 
Carbon, correct methodology and sampling media should be used to mitigate risk of contamination. 

5 Would have been nice to explore a BEI as well .... 

6 
Agree. Will be interesting to see how mines deal with increase in ventilation that will be required, until 
"clean" machines are available. 

7 and diesel 

8 
Pity this only addresses the OEL. Would like to see a recommendation on types of machines to be used 
(tier) 

9 agree, that is the current benchmark 

10 Good start, since there was none in place. 

11 agreed 

12 Agreed. 

13 Good starting point, we need to have some number in SA, will there be a STEL proposal 

14 Agree no changes to current acceptable set limit 

15 Agree 

16 It will add value to start implementing a DEE OEL. I think this will give much needed guidance. 

17 Finally! 

18 Agreed 

19 Agree 

20 Agreed 

21 Strongly agree 

22 Agree 

23 Agree 

24 Yes... Good idea 

25 difficult to achieve, very costly...but achievable....technology is key 

26 Definitely achievable with DPF fitted 

27 It is important that the Tier of TMM's in SA. It will be difficult to obtain 

28 OEL is needed but 0.16 is to low for current fuel quality and equipment 

29 Youcolud have given us other OELs for DMP from other bodies 

30 
OEL required for DPM, I am in agreement with 0.16, however we need to look at the countries readiness 
in terms of technology to achieve the OEL. 

31 Agree 

32 yes 

33 Yes agree 

34 You cannot have one OEL for Coal and Metal based Mines. 

35 setting of the OEL appreciated, agree to include 

36 Yes.it is long ovedue 

37 yes 

38 Yes 

39 Yes 

40 Agree 

41 Support DPM 

42 Agree 

43 Currently with SA diesel, oil, etc and current Eng capabilities and funding only 0,250mg/m3 is achievable 

44 this will be very difficult and costly 
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Response 
No. 

Please comment on the proposed OELs for Diesel Particulate Matter (DPM) 

45 Agreed 

46 yes 

47 

Diesel Particulate Matter Definitely far overdue to set OEL's in RSA. There is a difference in methodology 
is sampling Metal based Mines vs Coal/Carbon based mines with the same reference method for DPM i.e 
NIOSH 5040. With the use of the SKC DPM Cassette together with the GS-1 Cyclone is according to my 
information used primarily for Coal/Carbon based Mines. It basically samples sub 1 micron particle size 
fraction at flow rate 1.7L/min. For Metal based mines use can be made of Higgins Dowell type cyclone 
measuring sub 10 micron particle size at 2.2L/min. According to this there cannot be the same OEL for 
these two Mining Operational Groups. There has to be a separate OEL for both, unless the OEL is based 
on the sub 1 micron fraction approach together with standardized sampling equipment as mentioned 
above. 

48 

Diesel Particulate Matter Definitely far overdue to set OEL's in RSA. There is a difference in methodology 
is sampling Metal based Mines vs Coal/Carbon based mines with the same reference method for DPM i.e 
NIOSH 5040. With the use of the SKC DPM Cassette together with the GS-1 Cyclone is according to my 
information used primarily for Coal/Carbon based Mines. It basically samples sub 1 micron particle size 
fraction at flow rate 1.7L/min. For Metal based mines use can be made of Higgins Dowell type cyclone 
measuring sub 10 micron particle size at 2.2L/min. According to this there cannot be the same OEL for 
these two Mining Operational Groups. There has to be a separate OEL for both, unless the OEL is based 
on the sub 1 micron fraction approach together with standardized sampling equipment as mentioned 
above. 

49 Yes 

50 Yes 

 

Table 109: Detailed respondent feedback on the proposed OELs for crystalline Silica 
(Verbatim) 

Response 
No. 

Please comment on the proposed OELs for Silica, crystalline  

1 We are going to encourage mining companies to go elsewhere 

2 Lowering of OEL based on health outcome will force the digital transformation discussion, great 

3 
We are at this for more than a 100 years, we cannot achieve current OEL and a lot of effort and funding 
is going into it. What can be done to achieve this new OEL. Is there suddenly some technology available 
that we are not aware off )control technologies). 

4 

Most mining operations in SA and all over the world have silica exposure - however, this will have a huge 
impact on the classification band that at the 90th percentile. Many mine are reporting B categories and 
now will be going to A category. The DMRE milestone?? How is that going to handled if this 
recommendation being approved. 

5 I would rather see a 2x change instead of the 4x change proposed 

6 agree 

7 With the high prevalence of silicosis in SA, the industry needs to take action! 

8 Agreed, if given enough time to implement. 

9 Yeah... From a humanitarian perspective this is all good. But it helps nobody if we shut the mines down 

10 disagree it will be difficult to achieve the new proposed OEL 

11 
Agree. I worked in the gold mining industry for many years. You will never quantify the life of a human 
being. 

12 
Would recommend 0.05mg/m3...think below that become difficult with analysis - especially when the 
dust load is low. (However, we do agree that this is a very difficult topic based on the morbidity 
associated.) 

13 
Inline with research done on Masonry workers with changed OEL in the US.......not even to mention the 
litigation settlement in this country - agree with the lower OEL 

14 That would be difficult to achieve. It will have a great impact on the classification of mines. 

15 
Close to 100% of Gold Mine employees will be over-exposed. Can we close these mines tomorrow 
please. This is too low. Need to take our country financials also into account. Do not think we need to 
follow other countries blidly. 

16 Strongly supported huge morbidity and mortality 
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Response 
No. 

Please comment on the proposed OELs for Silica, crystalline  

17 
Disagree... This is too much. It's even lower than the milestone. We are aiming way too high. While our 
primary focus is the health of the workforce, given the socioeconomics of our country, this is a situation 
we can ill-afford. Please be careful of setting the bar too high. 

18 Drastic change. 

19 Agree, but may be difficult to achieve 

20 Disagree 0.05 but, gradual reduction instead of radical 

21 I think 0.025 will be difficult as the struggle is still on achieving 0.05 

22 Bear in mind actual exposure (with protection) VS Silica in the air is not the same 

23 This will be a huge struggle I see pressure on the employer. 

24 Unlikely to be achieved. Measurements unlikely to be accurate at that level. Stick to current. 

25 
With current compliance ?, hoping it will be achievable. It will be good though considering the health of 
our workforce 

26 
BDL is 0.004, this has implications for HEG classification as the BDL would be more than 16% of OEL 
which makes it automatically a Class C. 

27 Agree but will be very difficult to achieve. 

28 
With current compliance ?, hoping it will be achievable. It will be good though considering the health of 
our workforce 

29 Definitely not, please read long response please. 

30 Crazy proposal, too drastic when we cannot comply now 

31 Lets consider the current performance 

32 Amend to current 2024 Milestone 

33 disagree, 0.05 its more ideal 

34 Lets achieve the 0.05 milestone first 

35 Strongly agree 

36 Definitely agree 

37 Yes definitely 

38 
You might as well close all gold mining operation, this is the problem with not adopting a pragmatic 
approach. Mine are currently struggling to achieve current OEL. How will this be measured? 

39 Strongly agree 

40 agree 100% with this one 

41 Support for Crystaline silica. Will be costly but necessary 

42 Would suggest a reduction to 0.05mg/m3 for silica 

43 Milestone of 0.05? 

44 
While the concept is great. This is not a good idea.... Rather aim for the Milestone. This is excessive. Let's 
learn to run first before we attempt flying. 

45 YES 

46 
We have set 2024 milestones for silica. The view would be to see whether industry will be in a position to 
attain the milestone before we set our eyes on 0.025. 

47 Yes 

48 
Currently the milestone target of 0.05mg/m3 cannot be achieved now we reduce the target by another 
50%. Not supported 

49 agreed 

50 Again LOD for Laboratories are ,03mg/m³ 

51 Definitely, if we really want zero harm 

52 Strongly Agee with this one. 

53 

For Crystalline Silica (Alpha Quartz) RSA Laboratory Ability to quantify low levels The main SANAS NIOSH 
7602 Accredited Laboratories currently used in South Africa does and will not have the ability to quantify 
low Crystalline Silica levels under 10% of the new proposed OEL of 0.025mg/m3 with a 95% Confidence 
Level as required by SANAS according to ISO/IEC 17025:2017. We have acquired the Limit of 
Quantification levels of 6 major Laboratories in SA and the best LOQ ability in mg will manifest to a 
mg/m3 8 hour-TWA that will be equivalent to 18% of the new proposed OEL of 0.025mg/m3. With 
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Response 
No. 

Please comment on the proposed OELs for Silica, crystalline  

Reference to the MHS Act 29: 1996 Chapter 9, 9,2(b) the Employer must institute a personal monitoring 
program for particles exceeding 10% of the OEL. The problem is that every sample analysed and 
measured against the 10% for particles, especially at low dust levels, will be significantly exceeding 10%. 
The best lab ability will manifest to 18% at the new proposed OEL. This will affect the HEG classification 
process and increase the number of samples to be taken, with almost no HEG D Classifications. The 
bottom line is that at low dust and/or Crystalline Silica values, laboratories in SA is currently not able to 
provide results manifesting under 10% of the new proposed OEL of 0.025mg/m3, every result will be far 
above 10% of the new proposed OEL 

 

Table 110: Detailed respondent feedback on the proposed OELs for other polymorphs of Silica 
(Verbatim) 

Response 
No. 

Please comment on the proposed OELs for Silica, other polymorphs 

1 
Agreeing to readily. Fused silica is not normally easy to control (wind and rehab dependent) - not sure 
this is achievable. 

2 Agreed. 

3 Agree 

4 agree 

5 Agree 

6 in general 

7 Agree 

8 Agreed 

9 Agreed 

10 Any limit on total amorphous 

11 try working next to an Eskom ash dump 

12 Same comments as previous for silica 

13 Same as per silica 

14 Who decides it is "Amorphous" and not "Crystalline" 

15 Same as per silica 

16 Sanas statistical requirements is 95% Confidence level. 

17 Agree 

18 Half the current OEL as a start 

19 Yes agree. 

20 Agree 

21 Fused silica is also too stringent, would suggest 0,05mg/m3 

22 no opinion 

 

Table 111: Detailed respondent feedback on the proposed OELs for PNOC (Verbatim) 

Response 
No. 

Please comment on the proposed OELs for PNOC 

1 Agree 

2 The OEL for inhalable should be lowered as it is a great contributor to COPD. 

3 Agreed 

4 Would have loved to see 2mg/m3 for Respirable Particulates 

5 fully agree with this 

6 Strongly agree with the unchanged OEL 

7 Agreed 
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Response 
No. 

Please comment on the proposed OELs for PNOC 

8 Agree 

9 Agree 

10 Agreed 

11 Agree 

12 We should have halved the OELs 

13 Agree 

14 YES 

15 Yes 

16 Agree 

17 Yes 

18 Yes 

19 yes 

20 Agree 

21 Supported 

22 Yes 

23 Yes 

24 Yes 

25 Yes 

 

Table 112: Detailed respondent feedback on the proposed OELs for Benzene (Verbatim) 

Response 
No. 

Please comment on the proposed OELs for Benzene 

1 Not in my field 

2 Agreed 

3 Agreed 

4 Agreed 

5 Agreed 

6 Agree - Carcinogens should be as low as reasonable possible 

7 Agreed 

8 agree 

9 Agree it also damages the bone marrow apart from cancers 

10 No concerns - will trust the experts 

11 Agree 

12 yes 

13 Definitely agree 

14 Yes 

15 Disagree Should be X4 reduction 

16 Yes 

17 Agree 

18 Agree 

19 Yes 
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Table 113: Detailed respondent feedback on the proposed OELs for Hydrogen Sulphide 
(Verbatim) 

Response 
No. 

Please comment on the proposed OELs for Hydrogen sulphide 

1 Inline with other regulations 

2 This will however improve monitoring of this 

3 Its very high 

4 Metal mines will feel this. OEL is fine. SDTEL is too low 

5 Disagree ... it's way too much 

6 This is way too much reduction 

7 With all the reduction proposals, i wonder where sanity was in the process. 

8 The 10X reduction to drastic what about 3ppm OEL 

9 Reduction is very acute. Is it realistic 

10 To drastic to achieve 

11 Agree , at least half OEL 

12 Too stringent, would have suggested a reduction to 3ppm 

13 This is too drastic 

14 Reduction way to drastic 

15 Wow will be very difficult to achieve. 

16 Agree 

 

Table 114: Detailed respondent feedback on the proposed OELs for Iron Oxide (Verbatim) 

Response 
No. 

Please comment on the proposed OELs for Iron oxide 

1 
Happy with proposal - 'Respirable Fraction' (Need to have a discussion on Welding Fumes I guess, 
MHSC?) 

2 
Here again, the question of welding fumes comes up. I honestly think more attention should be given to 
welding fumes as a combination. Have you ever seen a worker suffering from iron fever? Think about 
boilermakers and welders in specific. 

3 
I understand the reasoning, however, this will increase sampling costs when sampling for a variety of 
metals such as contained in welding fume, where most other metals are generally sampled as total 
fraction. Therefore, double sampling will have to be implemented. 

4 Agree 

5 Agree - Respirable fraction is more relevant to health 

6 Agree 

7 Agree 

8 Not sure of the implications. Seems if you're changing to respirable, shouldn't the OEL be lowered? 

9 Agree 

10 Agree 

11 Agree 

12 The sanity comment targeted the reduction values, not the process or participants. 

13 Agree 

14 Agree 

15 Agree 

16 Agree 

17 Agree 

18 Yes 

19 Agree 

20 Agree 
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Response 
No. 

Please comment on the proposed OELs for Iron oxide 

21 Agreed 

22 Agree 

 

Table 115: Detailed respondent feedback on the proposed OELs for Lead (Verbatim)  

Response 
No. 

Please comment on the proposed OELs for Lead 

1 This will have a huge impact on the radiator and battery industry. Not sure if it will be achievable. 

2 Agree 

3 Agree 

4 Agreed 

5 Agree 

6 Agree 

7 Agree 

8 Agree 

9 Agree 

10 Agreed 

11 agreed 

12 Support 

13 strongly AGREE 

14 Yes 

15 Agree 

16 Agree, will BEI also be aligned with this recommendation 

17 Agree 

18 Agree 

19 In agreement 

20 Strongly agree. 

21 Agreed, long time overdue. 

 

Table 116: Detailed respondent feedback on the proposed OELs for Titanium Dioxide 
(Verbatim) 

Response 
No. 

Please comment on the proposed OELs for Titanium dioxide 

1 Agreed 

2 No change, agree 

3 Agree 

4 agree 

5 Agreed 

6 Agree 

7 Agree 

8 Yes 

9 Agree 

10 Agree 

11 Agree 
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Table 117: Detailed respondent feedback on the proposed OELs for Vanadium Pentoxide 
(Verbatim) 

Response 
No. 

Please comment on the proposed OELs for Vanadium pentoxide 

1 Agree it will mainly affect people in processing 

2 Honestly, don't know enough to question this 

3 Agreed 

4 exposure pathway is the same irrespective the particle size 

5 Is the 10x reduction really related to illness incidence 

6 would suggest 0,1mg/m3 for inhalable 

7 Strongly agree, but start with 50% OEL REDUCTION 

8 Maybe more info about Inhalable and respirable reasoning. 

9 Agree due to notation, although drastic reduction 

10 Inhalable reduction not realistic 

11 I dont know why have one OEL for respirable and inhalable 

12 Whew! Seems harsh 

13 Inhalable too stringent 

 

Table 118: Detailed respondent feedback on the proposed OELs for Welding Fumes (Verbatim) 

Response 
No. 

Please comment on the proposed OELs for Welding fumes 

1 Just consider additive effects of concerned pollutants raching a AQI. 

2 It depends on the material being used. 

3 support 

4 Do we OEL's for ALL the constituents? 

5 support 

6 Fully agree. 

7 A way to go. 

8 Agree 

9 Fully Agreed 

10 Supported 

11 Fully agree 

12 Agree 

13 Agree, welding fumes too vague 

14 clearly define what constituent must be reported on 

15 Yes sir 

 

Table 119: Detailed respondent feedback on the proposed OELs for Wood Dust (Verbatim) 

Response 
No. 

Please comment on the proposed OELs for Wood dust 

1 Agree 

2 Agreed 

3 Agree 

4 Agreed. 

5 Agree with the Sen notation 

6 Agree 

7 Types of wood being used in mines are red oak, yellow popular, basswood 
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Response 
No. 

Please comment on the proposed OELs for Wood dust 

8 Should this not be leveled at the the timber producers? 

9 What about treated wood products being used???? 

10 As far as I know, the ACGIH does not use the terms "hard wood" and "so 

11 Agree 

12 agree 

13 Agree 

14 Yes 

15 Agree 

16 Agree 

17 agree 

18 Yes 

19 Agree 

 

Table 120: Detailed respondent feedback regarding the adoption of the ACGIH TLVs® as a 
standardized approach for the SAMI (Verbatim) 

Response 
No. 

What is your opinion to the proposed adoption of the ACGIH TLVs® as a standardized 
approach for SAMI? 

1 Fully agree. It will obviously done in a phased approached. There is always a starting point. 

2 Agree 

3 
The health-based approach is a great place to start. From here the requirements and needs of the 
different stakeholders can be taken into account. 

4 
It is a good approach, but we recognize the challenges. Phased approach and much more R&D on 
CONTROLS at source needed. 

5 I agree with it as it it an international practice 

6 I think is good to align with international practices 

7 We need to come up to standard but a phased approach necesary 

8 This solely based on health Factors, there is no consideration given to economic or technical feasibility. 

9 support 

10 Support 

11 Agree and supported. 

12 Supported 

13 Agreed 

14 In support of proposal 

15 In support 

16 support 

17 
Adoption should not only be limited to OEL's, we need to also have a look at the strategies (controls and 
technologies) they have in place to achieve their standards. 

18 supported 

19 In support 

20 No objection 

21 It is the better of the world's renowned agencies to use 
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Table 121: Detailed respondent feedback regarding any health-based reasons not to adopt 
ACGIH TLVs® (Verbatim) 

Response 
No. 

In your opinion, is there any health-based reason not to adopt the ACGIH TLVs? 

1 
None. however, we have to consider "reasonably practicability" approach in terms of implementation of 
OEL's. 

2 It seems that the ACGIH TLVs are more health-based than current OELs, as there are more notations. 

3 Nope 

4 Is there any toxicological data that can be linked to the proposed OEL to ensure that they are protective? 

5 No not a health-based reason. Concerns with practicalities 

6 Not as far as I am aware. 

7 None I am aware of 

8 Are their TLV's tested and researched to be adequate to protect the health and well being? 

9 No 

10 no 

11 no 

12 No 

13 I am not sure OEL's are the problem… compliance is. 

14 Definitely not 

15 I don't think so 

16 No 

17 No real health based reason 

18 No 

19 not that i can think off 

20 No 

 

Table 122: Detailed respondent feedback regarding any foreseen challenges associated with 
the adoption of the ACGIH TLVs® (Verbatim) 

Response 
No. 

Which challenges do you foresee with the adoption of the ACGIH TLVs for some of the 
pollutants that were listed? 

1 Why not aligning with EURPEAN limits - Sorry might have missed why we have landed on ACGIH 

2 
So i think whatever you plan... Please make sure it can be realistically achieved. There is no point in a 
target that is unachievable. 

3 More illegal mining due to mines not having enough money to operate legally. 

4 Available resources and laboratory requirements 

5 Instrumentation limitations e.g. gravimetric sampling accuracy of +_25% 

6 
The level of control that will be achievable and practicable to achieve in a specific work environment, e.g. 
underground vs open cast. 

7 Financial Implications & Resources Available 

8 Lab analyses methodology with capability are we aligned? 

9 Resources and resource allocation 

10 Loosing investors 

11 
Where to start? Pretty much everything that was said. The practicalities. The practicalities. The 
practicalities 

12 Economic challenges, most definitely the industry will be shocked. 

13 The political process may be difficult. 

14 Industry ground level participation. 

15 Industry ground level participation. 

16 How to measure and control this is going to be a challenge! 
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Response 
No. 

Which challenges do you foresee with the adoption of the ACGIH TLVs for some of the 
pollutants that were listed? 

17 By implementation of new OEL's can open a new industry in SA, there are positives to this 

18 Equipment suppliers need to up their game 

19 
Industry must start taking health and safety seriously, all can be resolved with the required design of 
engineering controls and better work practices. 

20 Engineering controls 

21 Resources, Control and Management 

22 Surface operations including alluvial diamond mines will find it difficult to implement. 

23 Compliance and funding engineering control 

24 Implementation of the control measures together with the cost associated with. 

25 Resources required to achieve adoption (finance, technology, expertise) 

26 Manufacturing, Mining, Mine Closure, Financial and Engineering Controls. 

27 
Practicality is the key challenge. The industry needs time to find engineering solutions to address some of 
the OELs 

28 I think compliance will be challenge 

29 Compliance, production is still king 

30 
This is a not pragmatic approach and therefore does not consider technically feasibility or economic 
impact. 

31 Simply put - compliance will be the challenge 

32 Industry co-operation 

 

Table 123: Detailed respondent feedback regarding a realistic phase-in period for OEL 
amendments into industry (Verbatim) 

Response 
No. 

What do you think will be a realistic phase-in period? 

1 2 - 3 years 

2 3 - 5 years 

3 3 - 5 years 

4 3 - 5 years 

5 3 - 5 years 

6 3 - 5 years 

7 3 - 5 years 

8 3 - 5 years 

9 3 - 5 years 

10 3 - 5 years 

11 3 - 5 years 

12 3 - 5 years 

13 3 - 5 years 

14 3 - 5 years 

15 3 - 5 years 

16 3 - 5 years 

17 3 - 5 years 

18 3 - 5 years 

19 3 - 5 years 

20 3 - 5 years 

21 3 - 5 years 

22 3 - 5 years 
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Response 
No. 

What do you think will be a realistic phase-in period? 

23 3 - 5 years 

24 3 - 5 years 

25 3 - 5 years 

26 5 - 7 years 

27 5 - 7 years 

28 5 - 7 years 

29 5 - 7 years 

30 5 - 7 years 

31 5 - 7 years 

32 5 - 7 years 

33 5 - 7 years 

34 5 - 7 years 

35 Other 

36 Other 

37 Other 

38 Other 

39 Other 

40 Other 

 

Table 124: Detailed respondent feedback regarding other suggested phase-in period for OEL 
amendments into industry (Verbatim) 

Response 
No. 

If you selected "Other" as your answer to the previous question, please specify what you 
believe a realistic phase-in period would be. 

1 OEL adoption should not deter the prevention strategy 

2 
Did not select "Other" but each Pollutant will have its own period based on change required and controls 
available...also consider the Life of Mine for some mines in SA. 

3 Didn't select others, but other OELs can be incorporate without waiting 3-5 years, for example DPM/DEE 

4 
It really depend on the level of change expected. The more radical the change the longer it will take. At 
worst 10 years. 

5 Must be pollutant specific , like DPM - 12 months 

6 
There are other pollluntants that can be less period but some of them needs serious improvement in 
engineering out the risk. 

7 That is correct. 

8 Only for the approved human Carsinogens 

9 Good point! 

10 This is a pre-determined question, should some changes take place? 

11 10 лет 

12 24 months 

13 10years 

14 10-15 years 

15 10 years 

16 +10 Years 
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Table 125: Detailed respondent feedback on whether a comprehensive cost-benefit analysis 
should form part of an implementation plan for amended OELs (Verbatim) 

Response 
No. 

Should a comprehensive cost-benefit analysis be carried out foreach pollutant as part of the 
implementation plan for therevised OEL? 

1 
YES, YES, YES ACGIH is based without considerations given to economic or technical feasibility and should 
therefore not just be adopted. 

2 
No. That would evolve to a pragmatic approach. Currently MHSA follows a reasonable, practicable 
approach, and thereby fail the worker's health 

3 Perhaps not for OELs with small reduction proposals, but yes for others 

4 Most definitely 

5 Yes 

6 Not necessarily if the approach is aligned with available scientific based literature 

7 Yes, it might be very difficult for marginal mines to comply and implement required controls. 

8 Most definitely, what is reasonably practicable in RSA. 

9 Yes, definitely 

10 Yes 

11 Yes 

12 Yes 

13 Yes 

14 

Yes! (and this was pre-typed) I think it is especially important to consider that our mining industry is very 
stressed. Investors are already wary. Of course, anything that can improve the health of the workforce 
should receive positive support, but I believe that proposed changes like this are making mining in other 
countries far more attractive. A very considered approach must be taken. Your economic modelling 
seems great, but have you considered how many investors will flee South Africa? We need to consider 
the jobs vs health argument. Our unemployment rate is already shambolic…. Let us not let this process 
contribute. 

15 Yes 
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