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WASTE TRANSPORTATION MANAGEMENT/ ENVIRONMENTAL IMPACT

OF DISPOSAL SITE/ NETWORK ANALYSIS/ LINEAR PROGRAMMING

Municipal solid waste (MSW) management system of the study deals with
selecting optimum paths from transfer stations (TS) to available disposal sites (DS) and
efficient allotment to minimize total transportation cost (TC) and environmental impact
(EI) including prolonging service life of sites. The main objective of the study is waste
transportation management of local administrative units of Phitsanulok province of
Thailand. Required temporary TS of local administrative units were obtained by GIS
mean centering analysis weighting by population. Optimum paths of TS-DS pairs were
determined by Network Analysis (NA). Simple Additive Weighting (SAW) was used
to evaluate El of exiting DSs, covering criteria of Pollution Control Department (PCD),
specific environmental characteristics and disposal methods of DSs. They are input data
of Linear Programming (LP) to allot MSW from TSs to DSs to serve objective functions
of minimizing TC, EI, and both. Constraints of the LP were waste amount of TS and 3-
year and 5-year daily capacities of DSs.

Optimum paths and waste allotments of different objective functions of the
analyses show positive validation. Waste allotment resulting from LP proved to have

minimized total TC and EI based on corresponding objective functions.
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Total TC and EI resulting from 3 objective functions were compared using
percentage of the ratio between the maximum-minimum difference and the maximum
value of TC and EI of the same site service life. The 3-year service life of active DSs
provides better results compared to 5-year service life. The difference of total TC and
EI are 23.26% and 11.88% of 3-year service life, while 11.55% and 4.94% of 5-year

service life, respectively. The more difference indicates the better valid results.
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