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Coal tar products present unacceptable health, safety and environmental hazards

While international best practice in road construction has accepted that the use of coal tar products presents unacceptable hazards to worker health, safety and environmental conservation, many road authorities in South Africa have been slow to follow suit, and currently only the South African National Roads Agency (SANRAL), the Provincial Administration Western Cape (PAWC) and Gautrans have heeded the call to ban the use of these products.

Derivatives of coal tar have long been used for priming bases and precoating road stone. Initially some concern was expressed that these tar-based products were unrivalled in their performance and that the alternatives were not as cost effective. Precoating of road stone is primarily done to improve the adhesion between the stone and binder. In the case of a highly viscous binder like bitumen rubber, it helps breakdown the surface tension, and in the case of quartzitic aggregates it helps reduce dust generation. There are also some added perceived benefits, such as producing a more uniformly black surface so that the line markings will stand out more distinctly.

While cutback bitumens and inverted bitumen emulsions have been used for priming bases, tar primes were preferred in some cases as they were: 

· quicker drying, especially in colder weather, and 

· could penetrate better, especially in wet conditions, as a result of their higher densities i.e. 1.1kg/litre vis-à-vis 0.93 for MC 30.

Recently, however, informed practitioners have begun opting for a greater ulitisation of diluted cover sprays in conjunction with bitumen based precoating fluids in the construction of seals. In the case of new construction and where possible on reseals, roads have been kept closed to traffic overnight until adequate binder/stone adhesion has been achieved. Other practices include the use of bitumen emulsions in the tack and penetration sprays which negate the use of precoating fluids altogether. More attention is and must be paid to the cleanliness of the aggregate, minimising the distance between the sprayer and chip-spreader during construction.

In its ongoing drive to promote the introduction of global standards of health, safety and environmental conservation (HSE) in South Africa, the Southern African Bitumen Association (Sabita) has initiated an awareness campaign to promote alternatives to the use of coal tar products, and has circulated comprehensive data on the carcinogenic dangers and environmental hazards inherent in their use. This campaign included a recently completed position paper (visit www.sabita.co.za), submitted to the Gauteng Department of Transport, which led to the replacement of coal tar with bitumen-based products in that province.

Compiled by executive director Piet Myburgh, the memorandum has also been forwarded to COTO and IMIESA for possible broader exposure and acceptance by the other Provincial Department’s of Transport. However it is concerning to note that none of the several hundred municipalities have taken heed and precluded the use of coal tar binders in their built up environments, where the exposure levels and therefore the concomitant risks are far higher than in the rural environment.   

The broad-ranging submission highlighted the increasingly stringent legislative demands for improved HSE, the compositional make-up of coal tar products, the health hazards and environmental impacts of their usage, and the obligation of road authorities, construction companies, consultants and manufacturers to develop and implement safer working procedures.

1. Legislative background:

Since the 1990s the laws relating to health, safety and the environment in South Africa have been influenced by law in foreign jurisdictions and international legal standards. Among these policies and principles are:

· Sustainability of environmental management;

· The precautionary principle, which dictates that if the impact of a specific action is not clearly understood, this action should not be taken;

· Adverse environmental impacts should be dealt with proactively;

· The recognition of the partnership between the state, the public and industry to achieve sound environmental management.

The submission notes specific injunctions in the South African Constitution containing overriding principles for environmental management. Among these is the section entitled “Environmental Right (Section 24)” which states:

"Everyone has the right-

(a) to an environmental that is not harmful to their health or well-being; and

(b) to have the environment protected, for the benefit of present and future   

      generations, through reasonable legislative and other measures that -


  (i) prevent pollution and ecological degradation;


 (ii) promote conservation;  and


(iii) secure ecologically sustainable development and use of natural resources  

           while promoting justifiable economic and social development."

2. Product description:

Coal tar, usually viscous liquid or semi-solid, blackish, with a naphthalene-like odour,

is a condensation by-product obtained from the pyrolisis of coal. More than 400 compounds have been identified in coal tars, and as many as 10 000 are actually present, including complex combinations of hydro-carbons, phenols and heterocyclic oxygen, sulphur and nitrogen.

Coal tars also contain Polycyclic Aromatic Hydrocarbons (PAHs). The concentration of carcinogenic PAHs found in both low and high-temperature coal tar products is orders of magnitude higher than in bitumens. The carcinogenic potential of coal tar is well recognised and widely accepted since 1985 by the International Agency for Research on Cancer (IARC). A significant environmental hazard is that while coal tars are soluble in a wide range of solvents, they are also slightly soluble in water.

Bitumens, on the other hand, is derived from the distillation of crude petroleum, and are complex mixtures containing a large number or chemical components of relatively high molecular weight, typically 82-85% combined carbon, 12-15% hydrogen, 2-8% sulphur, 0-3% nitrogen and 0-2% oxygen.

Bitumen also contains polycyclic aromatic hydrocarbons (PAHs), although in significantly

lesser quantities due to the process used to manufacture bitumens, such as vacuum distillation, which removes the majority of components with low molecular weights and boiling points, including PAHs with three to seven fused rings.  

In addition, the high aromacity of PAHs found in coal tar pitch fumes, together with its higher content, may give rise to significantly higher concentrations of fume during spraying operations with coal tar. 

3. Environmental impacts:

The document also notes that the leachability of coal tar products is higher than that of bitumen, posing a higher threat to surface and ground water supplies, and aquatic life. This threat is heightened by the fact that coal tars contain compounds of substantially lower molecular weight than bitumen, including phenols and other aromatic compounds, many of which are liquid at ambient temperatures.

“The prohibition of coal tar products by some road authorities/agencies has resulted in changed work practices and seen the development of alternative, more user-friendly products. It is hoped that these best practices, which are being incorporated into project specifications, can be included with time when TRH 1 manual on ‘Primes coats and bituminous curing membranes’ is eventually updated. However, this is only one big step on the road towards making the roads industry a safer and friendlier environment in which to operate,” Sabita’s executive director Piet Myburgh said.

“The continued use of coal tar products flies in the face of global best practice and may constitute an infringement of the laws of the country, laying it open to legal action. Since cost-effective alternative products exist to replace coal tar in road construction processes, irrespective of aggregate type and surfacing procedures, road owners should consider using these alternative products as an obligation to society.”

