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In order to convey refined petroleum products from the refinery to the end users, gasoline storage and distribution facility
(GSDF) is considered as a critical process to successfully achieve this operation. Benzene is one of those vapor emissions that
workers are likely to be exposed at high exposure level during conducting out specific tasks such as loading gasoline to various
petroleum storage transport modes. This results in many problems on human health such as cancer and non-cancer diseases.
However, if we consider that there is a priority for developing countries towards economic benefits to sponsor other urgent social
needs compare to investing in occupational health and safety; the main remaining concerns is to which extent health risk can be
assessed for benzene exposure at GSDF in developing countries. This presents a problem of attempting to evaluate occupational
health risk at GSDF with developing countries’ challenges. Therefore, there is a need to develop a framework to assess health risk
at GSDF for developing countries where there is a lack of measurement data; high benzene concentration in gasoline; engineering
controls and among other challenges.

This research is structured around three main objectives to assess benzene exposure at GSDF for developing countries: (1) to
analyze factors influencing occupational benzene exposure concentration in loading operations at GSDF in developing countries;
(2) to estimate occupational benzene exposure and effectiveness of control measure at the GSDF and finally (3) to assess
occupational health risk for benzene exposure at GSDF and compare between developing and industrialized countries; conclusions
and recommendations.

The chapter 1 presents the introduction and definition of the concept of occupational health and safety. This chapter also
describes an overview of occupational health and safety in developing countries and the facing challenges. The context of the
research, its problem statement and the overall research framework are also included in this chapter.

The chapter 2 tackles the first specific objective of analyzing the factors that influence occupational benzene exposure
concentration in loading operations at GSDF in developing countries. Then, 6 mains factors were identified and represented the
23 sub-factors. Theses 6 mains factors were as analyzed based on questionnaire survey for the purpose of ranking. The
interpretive structural model (ISM) was applied to understand the interactions of factors that influence benzene exposure
concentration during loading operations at GSDF in developing country. This would help management to conduct a more
comprehensive and accurate chemical risk assessment. The results of this study reveals that the identified factors such as:
“product”’, “regulation”, “working practices’”” and “installation’” are the most influential for benzene exposure concentration
level at GSDF in developing countries. Based on those results, the first these factors should be tackled for management before
others. It also emphasizes strategy to improve labor’s conditions based on these factors, for example, providing a safe working
place with a benzene exposure concentration level lower than the occupational exposure limit.

The chapter 3 dealings with the second specific objective of the research. In this study, the occupational exposure estimate
of benzene in Gabon’s GSDF was investigated by using a quantitative and predictive exposure inhalation model, which estimated
benzene concentration before and after applying control measures. The implementation of control measures including vapor
recovery system use, chemical filter mask use and worker’s behavior improvement might contribute to reduce benzene
concentration to the range of 4.52 — 29.08 mg/m?3 for short term and down to 4.55 mg/m?3 for long term.

The chapter 4 addresses the final objective of the research. This chapter aims to assess occupational health risk for benzene
exposure at GSDF in developing countries. Finally, through the overall risk probability (ORP) technique was used to give a
guantitative description of uncertainty and variability in evaluating the risk of adverse health effects at GSDF for developing
countries. The results gives a significant health risk for workers in GSDF in developing countries. The highest health risk occurs
when benzene concentration in petroleum products is high while engineering control measures such as vapor recovery system
are missing. A comparison between health risk between developing countries and industrialized countries was then implemented.

The conclusion of this research contributes to assess occupational health risk of benzene exposure at GSDF in developing
countries, where exposures assessment challenges occur. Recommendations are provided in how to improve exposure
assessment including conducting a more accurate health assessment and, proposing the strategies for stakeholders and policy

makers.
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