






















































































































































































































































-111- Conclusion and Recommendations 

Iron concentrations measured in both the foundry and welding shops' air can be 

regarded as an overexposure. The airborne concentrations are a result of the 

materials containing Fe in large quantities. The workers must be protected against 

inhalation of Fe-fumes to prevent siderosis. Chest X-rays should be conducted on 

a yearly basis. 

The Mn concentrations in the air of both localities showed high levels, taking into 

consideration the individual exposures and the new proposed TLV for Mn. It is 

expected that Mn-poisoning could occur with chronic exposure to current 

concentrations. Exhaust ventilation which contain the dust is recommended as 

control measure. Medical examination for neurological changes are essential for 

early detection of poisoning. 

A similarity in exposure pattern was observed between Mn and Fe in the welding 

shop. This pattern can be ascribed to the materials containing affinitive elements 

in specific percentages. The similarity might also be due to the fact that both 

elements have the same oxidation state. 

Lead concentrations exceeded the global air quality standard of 1.5 IJg/m3
. 

Evidence in the streaker time pattern showed that the Pb concentration is a result 

of motor vehicle exhaust fumes in the surrounding environment, rather than an 

emission from the processes. 

Foundry workers are overexposed to a -quartz and tridymite. This finding confirms 

the early symptoms of a slight restriction in pulmonary airflow obtained during 

spirometry. It also confirms the excessive saliva production in some workers as a 

symptom of silicosis. The provision of exhaust ventilation and personal protective 

equipment should combat the development of silicosis. 

Irritation to the eyes and upper respiratory tract may be found at workers of both 

localities due to overexposure of CI , Br and 504. Adequate ventilation in the 

workplaces should be provided and workers should not be allowed to make fires 

for heating purposes. Central heating of the workplaces should be provided. 

In the foundry air, six sources of atmospheric pollution were identified, namely 

heavy metal products used in the process, metals containing high Fe amounts, 

crustal particles from soil and sand from the moulds, sulphur particles from open 

fires, traffic-related combustion products and other heavy metals containing metals 

in trace quantities. 
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The air of the welding shop exhibited six atmospheric pollution sources such as 

heavy metals from welding stainless steel materials, heavy metal products from 

mild steel welding, crustal particles from soil , sulphur from open fires, traffic related 

combustion products and heavy metals in trace quantities. 

A new method for rapid evaluation of the inhalation risk to aerosols is proposed. 

The method is a combination of the ambient aerosol concentrations and metal 

urine concentrations to which workers are exposed. The method of risk 

determination, defined in this thesis for the first time, is called aerosol inhalation 

exposure risk (AIER). The method is designed with the purpose of providing 

occupational hygienists with a simple and rapid calculation to evaluate the risk of 

aerosol exposure. 

The AIER calculation was applied to the situation using elemental concentrations 

obtained during this study. The AIER results, were compared to known quantities 

of toxicants in the materials, air and biological specimens, considering threshold 

limits specified by world-wide research. The results were representative of the 

different situations and showed unreliable risks in cases where a lack of scientific 

evidence on certain BEl 's exist. This method of risk determination offers the best 

alternative for occupational risk determination in developing countries because it 

estimates the worker's health risk by the integration of clinical, epidemiological and 

industrial hygiene data. By showing unreliable risks in cases with insufficient 

clinical and epidemiological available data, the method proved that an 

occupational health risk cannot be based on industrial hygiene data alone, but on 

the integration of the three components. 

The following substances showed high aerosol inhalation exposure risk (AIER) 

percentage in the foundry workers' population: 

Zn (92.4%), Cu (114.1%), Fe (43.5%) and Si (91 .3%). 

The substances showing high AIER percentages in the welding shops' population, 

were as follows: 

Zn (59.6%), Cu (71 .7%), Cr (47.6%), Fe (27.5%) and Si (39.2%). 

The results represent the worst case scenario during winter conditions. It is 

expected that conditions inside the workrooms will be more healthy during summer 

time when doors and windows are left open and natural ventilation takes place. 

The planning and prioritisation for the improvement of indoor air quality in both 

workplaces can proceed, using the data on the sources of the pollutants. The 

control measures in the two localities are likely to require different strategies. In 
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the foundry, reduction of SiD2 concentrations would be the highest priority while in 

the welding shop, Fe, Cr and SiD2 would be the major concern for providing a 

healthy work environment. 

It is expected that workers of both localities would experience pneumoconiosis and 

heavy metal related illness after chronic exposure. Engineering control measures 

such as exhaust ventilation should be applied together with an occupational 

hygiene and medical surveillance program. Chronic exposure of workers to 

current conditions would result in occupational related illness costing hundreds of 

thousands rands in compensation claims. 

It can be concluded that workers exposed to conditions as found during this 

project, will definitely experience health problems after chronic exposure. The Ho 

is accepted on the fact that workers are chronically exposed to dust concentrations 

with synergistic effects exceeding the scientific formulated TLVs and resulting in 

AlE risks greater than 100 %. The spirometry results and metal urine analyses 

confirm this assumption. 

Determination of risk estimates can be useful in the prediction of numbers of 

specific diseases to obtain an assessment of the magnitude and significance of the 

occupational health problem related to airborne substances on a national level. 

The results then obtained, may also serve for international comparisons. 
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APPENDIX I 

International units and conversion factors for urine analyses 

All over the world, laboratories are gradually converting from conventional units to 

Systeme Internationale d'Unites (SI Units) . The impetus to convert all 

measurements of substances in body fluids to a molar concentration is based on 

the fact that substances in the body interact on a molar basis. It would also 

standardise units internationally. 

Reference laboratories in most hospitals as well as most clinicians in certain 

countries such as the United States of America, have not accepted this change 

willingly and still use the old conventional reference standards. Due to th is 

practice, some journals still accept both sets of units. These different units were 

documented in this thesis. The following reference values can be used for 

converting conventional creatinine standards to SI units (Kaplan, Szabo and 

Opheim, 1988): 

TABLE 11 : Reference values for creatinine in urine 

Specimen Reference Range 51 Conversion Reference Range 

Conventional Facto'" 51 Units 

5erum 0.6-1 .2 mg/dL 88.4 53-1 06 ~mollL 

Urine -1 mglmin 88.4 -88 mmol/L 

• Multiply conventional units by this factor for conversion to SI 

Kaplan, A , Szabo, L.L. and Opheim, K.E. 1988. Clinical Chemistry: Interpretation 

and Techniques. Third Edition. Philadelphia: Lea & Febiger, pp. 380. 


