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    Abstract
In collaboration with an industry safety association (British Columbia Construction Safety Alliance) and the local regulator (WorkSafeBC) we developed a web-based modelling tool that is intended to help OHS personnel with quantitative risk assessment to respirable crystalline silica (RCS) on construction worksites.
The exposure estimates are derived from a multiple linear regression model that was constructed using a database of 4550 task-based RCS exposure measurements. The database comprised data from peer-reviewed and grey literature, data shared from industry, and 318 field measurements collected at construction sites in 2015. The variable nature of construction work necessitated the use of a task-based, rather than job-based model. The model estimates uncontrolled exposure for 47 silica-generating tasks, and exposure levels anticipated following standard engineered control interventions. Uncertainty is also calculated and conveyed. The other variables in the model are: work environment (indoor vs. outdoor), sampling duration, activity sector (e.g. residential, commercial), project type (e.g. new construction, renovation), use of engineering controls, and region. If controlled exposures are above the exposure limit the tool provides advice on respiratory protection selection.
The tool outputs a formal RCS “exposure control plan” with further information on administrative controls that should be followed to minimise exposures. Where insufficient data are available, users are advised to collect exposure measurements; they will be encouraged to share data to allow the model to be continually updated. Despite the challenges of estimating exposure in variable construction settings, this tool has several potential benefits: i) education of construction employers and employees on RCS hazards and control effectiveness; ii) a method of quantitative exposure-based risk assessment that can be used by non-expert users; iii) a model for ongoing exposure data measurement collection and analysis; and iv) a potential for continual improvement in risk reduction (as new controls are assessed and added to the database.
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