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ABSTRACT

There are many river sand dredging projects and dredging sand washing plants exist in Nantou county. These activities cause dust

pollution problem to road and air of Nantou county. Thus, Nantou county have spent a lot of budget in the street washing and

sweeping project to clean the road dust in recent years. In order to understand the relationship between the street washing and road

dust minimization, this study investigated the road dust removal efficiencies under different street washing plans. Also a model of

predicting the road dust removal efficiencies for different street washing plans are proposed in this study. The result of this study

shows that a total of 707,729 km of street was cleaned by street washing projects from 2005 to 2011 in Nantou county. It is estimated

that a cumulative TSP reduction of 4,845 tons and PM10 reductions of 912.8 tons were achieved during this street washing period.

The average annual budget spent in the street washing project is NT$ 2,942,500, while the TSP unit reduction cost is 4.46 NT/kg

and the PM10 unit reductions cost is 23.7 NT/kg. The results of this study also reveals that the average TSP reduction rate for four

different street washing plans (i.e., washing follows by sweeping, Sweeping follows by washing, washing only and sweeping only) is

31.4%, 31.8%, 23.6% and 29.1% respectively, and the road dust reduction rate is 78.1%, 71.8%, 37.8%, and 36.7% respectively.

The aforementioned results indicates that among the four different street washing plans, washing follows by sweeping plan can

achieve a best road dust removal efficiency. By using a non-linear regression method, the models for TSP reduction rate and road

dust reduction rate under washing follows by sweeping plan are proposed as follows: TSP reduction rate=8.007×(relative car

number)-0.024×(wind speed)-0.431 ×humidity 0.414×temperature-0.107 Road dust reduction rate =12.260×(relative car

number)0.029×(wind speed)0.137 ×humidity 0.436×temperature -0.062
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